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Confidence in a Name

NOWLEDGE derived from

- & his own experience soon con-

vinces the radio recruit that all
radio tubes are not alike--no mat-
ter how similar their appearance.
And from his own experience he
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reaches the conclusion of millions
--that the best guarantee of hidden
value and unseen protection in a
radio tube is in the name Cun-
ningham with a reputation zeal-
ously guarded since 1915.
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New York




Radio News for April, 1926 1385

gl

P T

*7 honograph
D Tttachment
roducts  §305

J equ ipped \@
£ 25 : W) with this News
' ‘38% Sczenh
%

(510
S

o ST

SDEAKEILALUES




Radio News for April, 1926

&i

Published by EXPERIMENTER PUBLISHING COMPANY. [NC..

Publishers of ‘“Radio News."" “‘Science and Invention.”’
‘‘Radio Internacional,” Radio Review’’ and “Amazing Stories.”

Editorial and General ‘Offices: 53 Park Pl., New York City

H. GERNSBACK Presudent S. GERNSBACK. Treasurer
MOTT, Secretary.

MEMBER: AUDIT BUREAU OF CIRCULATIONS
RADIO MAGAZINE PUBLISHERS ASSOCIATION

y

$3.00 2 ye

Y., under the Act of March 3,
. and San Franeisco. Calif.

Post Office at New ank, N.
&t Lcmg Island City,

P\rl' Place. New York,

RADIO NEWS is published on the 10t of cach preceding month. There are 12
Subscription nprice is
Canadz -and foreign countries,
accepted (no foreign ceins or stamps)
e seni_gratis on request.
ef E\P]'RI‘I]'\TI R PUBLISHING CO.,
All eammumcatlms and eont:
NEWS, 33 Park P'lace, New York,
cannot be reunned unless full postage
are paid for on publication. c:
photoeranhs accompanying them are highly deai'able
RADIO NE Monthly., Entered as second clags matter, July 12, 1924, at th
1879. Additional entry

52 50 a_vear in U. 8.
8. Coin as well as

butions to this Joum'ﬂ should be addressed to
Unaceepted contributions
s heen mcluded All aceepted contrxbuucm
good

1 rate is paid for novel experiments;

Title registered U. §.
The Experimenter Publishing Co.,

Beriin 42,

and_possessions.

b T. S. Stamps

S1nule copies, 25 cents each. A sample copy

Checls and menev orders shoul® be drawr to order
NC.

Inc., 58
The Cnntents of this magazine are copyrighted and must
not bc reproduced without giving full credit to the publication.
Reproduction of articles in Germany is reserved for Radio,
1’«)’)10 NEWS is for sale at all newsstands in the TUnited States and Canada,

Conyrighted in

and at Breuianw’s, Ave de T.
LEt Cie, 40 Place Verte,

mme of the magazine you are ordering.
TION RADIO

Write cleaily.

2 Opeia, Paus France.
Aniwerp, Belgiu

HOW TO SUBSCRIBE FOR RADIO Nh\\S 18
remittance 10 Experimenter Publishing Co., 53 Park Place, New York.
\\e also publish SCIE
IV’lLR\ACIO‘IAL BADIO REVIEW and AMAZING STORIES

Send your name,

13 A

X
Ay
A
1%
LN
N
> CONTENTS
Z‘% ' NUMBER 10
\]
N APRIL, 1926
N2 i -
{n Our Next Issue In This Issue
A New and Convenient Method The DX LI?S;;E pack 1395 Api:\;gl};oud Speaker Dia-
N . ernshacl 4
of Assembling Radio Sets, The Phantom Radio Dinner . ByG.S.Bennett 1419
. . B.Y Jogeph Riley. By G. C. B, Rowe 1396  Thirty Years in the Dark
This article will bring out for Radio_Makes Isolated ThROOF ing of C 1 1420
the first time a novel method of Lives Clga.lllt’.y- 2y Mrs. s Mugia ong ot Lanne
radio construction, eliminating | pagio Happenings of the B By Major J. S, Hatcher 1422
much of the drudgery of wiring Month Illustrated Tlljg %'D}gﬂglinter's Own
and connecting, and obtaining . By George Wall 1399 T T By AP Peck 1424
superior results. Every con- | & “3’g"“§f°l Df\s.lffce“‘er List of Broadeast. Stations
structor 2 n d  experimenter | ppo g ! Silverman 1400 n the United States 1427
. {usic On Wheels A New Radio Frequency
should read this. Work By Joseph Riley 1401 Receiver ¢
% ok ork for New Radio By Edward Spiegler 1428 +
More About Vacuum Tubes, Dt eorge F. Paul 1401 Af&’?ﬁ’éﬁ" Tuned R F. ¢
ABy Dr. Charles B. Bazzoni. Short-Wave Radio ou the o G v JTohn 2 \i[ Kirkland 1429 ?
continuation of this inter- Pacific e Ghifard VIIT Super-
et carl By Capt. H. J. Adams heterodyne &
esting  series on laboratory and F.C.Ryan 1402 By Alfred A. Ghirardi 1430
methods, telling of the remark- 875 Prize Winner in (he How to Lomnuct the DX4
ably simple methods used to Rspro News Play Contest . v A. K. Laing 1432
produce the high vacua, which | “The %ﬂg}ﬁ"e” c Fi"'e\;\.f‘f‘;tes Of Radio for
v H i ” v James F. Conway 1403 a Nicke
Ei:;vn,]?de possible radio as we Radio Developments Shown. The D hBY J%SCD}I Riley 1433
< 1t in Pictures 1404 he Doughnut Five
EE Views of the New STuch- T iYDAql“n_' \éa“ 4:\) %ﬂf?mffs 1434
Static Forecasts Forest Fires, \VIIEOI\"\’S;TFE;EI\;?\L \;gr/;\ 1405 % ook Up, Using Both
y S. R. Winters. Visitors Halves of the Wave 1435
An interesting article telling By Charles D. Tsaacson 1406  All AbuutBTogmld Cni}ls = 1436
k how Uncle Sam’s foresters have “So’s Your O1d Ghost!” What Is uﬁ’;séﬁ?;‘n?y?”“ °
. made the static c‘emon give |, _ By Marius Logan 1407 By Dr. A. E. Anderson 1438
warning of the “dry spells” { The Radio Watchman at The What Ts Regeneration? _
= which necessitate special vigil- By Dr. K. Schuett 1408 Shielgifglnaréighg‘e,ée{\?;:;s 1440
i Eif ance over otir National Forests. International Radio 1409 Gains Favor
= P All About “A” Batieries and By Herndon Green 1442
5‘ . o Chargers Radio Wrinkle 1443
2 Changes in the Polarization of By A. P. Peck 1410 R\gg::‘dinég“}Noi:es °
Radio Waves, Round the World in a Radio- By Jack Milligram 1446
1 quippe ifeboat ioti 1447
v Dr. Greenlea . Pickard. Equi dBLfA 3 dale 1412  Radiotics
An article gn an interesting . ¥ . Uinsdale Correspondence From Read-
. . ) Radio Set O s Informa-
phenomenon which radio waves Ao et Lhwners A 413 Standard Hook-Ups }ﬁ%
sha;‘e with ‘light lzvaves].' and its X\CA:” Developments in Radio %ladio S\?t Dirictow %1‘%}5512
application to make radio trans- Apparatus 22010 NEWS LABORATORIES
) . . By William J. Griffin 1414 I Want to Know
mission more effective for direc- “Ouo Vadis?” Bv Toseph Bernsley 1434
tion and distance. i By Henry Dubois 1418 Radio Book Reviews 1

European agents: S. J. Wise

address and
Mention the
ND INVEN

RATES AND TERMS, The subscription rate for RADIO NEWS is $2.50 per

year. (12 numbers).
letter if casn is enclosed. Avoid
seriptions for Jess than one vear
comibination with SCIENCE & IN
SVIEW and AMAZING STORIES.
POSTAGE.
island possessions.

humber to vou;

nnt accepted

in advance as D

When remitting do so by check, money order, or registercd
nding cash through the mail if possible.
Subscrintion may_be made 1o
NTION, RADIQO INTERNACIONAL, RADIO

Sub

We prepay postage in all parts of the United States, Mexico and
For foreign or Canadian subscriptions we require 50 cents in
addition to the sub~Lr1n'lnv1 nrice for additional postage charges.

AD Notify us a3 far
change on our records. Alw
ON EXPIRATION of your subseription we enclose a renewal blank
we stop our delivery to you on exniration.

ble. It requires
ys write clearls
in our last

" New York Cit: Western Advertising Reuresentahves Pasi isk i
General Adverhsmg De“ Finuoan & MeG atific cua_st /_\dm;f_nissm‘giﬁe&?sentames Kansas cutyD:glveesrtnas“lggnl'?en;esentatwes
RIS 720 cax 8. Sodienso. 11 Rearst ‘Blda.. San Fransisso. Calif, 15 W. Tenth St,  Kansas City, Mo.

Detwiler Bldg., Los Angeles, Calif.
Detroit Advertising Representative
Roy Buell, Donovan Bldg., Detroit, Mich,

New England Advyectising Representative
T. F. Magrane, Park Square Building, Boston, Mass,



-

Radio News for April, 1926

1387

The Crosley 4-tube—4-29
in which the Crescendon is equal Crosley sets.
to one or more additional tubes Hear it!

of tuned radio fre- $29

quency amplification

The
Crescendon

—an amazing
new volume con-
trol exclusive to

The Crosley 5-tube—5-38
All the volume, selectivity and
purity of tone available in the

best 5-tube set— plus $ 3 8

the Crescendon

Widespread Popularity Marks
Another Great Success

Spectacular as has been each stride in
radio achieved by Powel Crosley, Jr., never
before has a Crosley success received such
prompt and widespread recognition. Here
in the radio plant which has made more
radios than any other factory in all the
world, every man and machine is going at
top speed, every hour is a crowded hour,
every night a working day, as the result of
orders for the four new Crosley sets.

Even the sweeping success of the Crosley
Musicone did not match this merciless
demand upon an organization tuned to
mass production. With the first demonstra-
tions by Crosley dealers, public approval
was expressed in orders that have increased
in volume day by day and show no inclina-
tion to relax.

This popularity is distributed quite evenly
between the four new 4- and 5-tube sets.
Thousands who had formerly believed that

worth while reception was exclusive to high
priced sets, have found in Crosley 4-29 and
5-38 all that they could ask of radio. The
accurate selectivity and pure tone of these
instruments would be enough. That mag-
nificent volume achieved through the
Crescendon is the final touch.

And in Crosley "RFL" types there is a
revelation for all. For here true cascade
amplification makes its first appearance.
Here what was considered impossible in
expert opinion has been achieved by ampli-
fication closely approaching theoretical
maximum efficiency per tube!

What a joy to find, and in a low priced set,
rare beauty, rich tone, volume subject only
to your desire, and no howling at any pitch
by any mishandling under any conditions.

Each instrument delights the ear, fires the
enthusiam of the lay technician, converts
the staunchest skeptic to love of radio.

Sce the new Crosley receiving sets at your dealer’s or write Dept. 22 for descriptive catalog
Crosley manufactures radio receiving sets awhich are licensed under Armstrong U. S.

Patent No. 1,113,149,0r under patent applications of Radio Frequency Laboratories, Inc.

Powel Crosley, Jr., President

Owning and Operating WLW, first remote control super-power broadcasting station in America

The Crosley 5-tube—RFL-75
Simplicity and speed in tuning,

The Crosley 5-tube—RFL-60
A set of marvelous performance
and beautified by the fidelity of tone and decorative

artistic decorative beauty, enhanced by the
panel . . . . . . $60 artpznel . .y. . $75

Add 10%, to all prices west of the Rockies

FOR THE ENTERTAINMENT CORNER

BETTER—COSTS LESS ) -

THE CROSLEY RADIO CORPORATION, CINCINNATI OHIO
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DISTANTONE MODEL ¢C*’

Here is Distantone’s latest achievement, to meet the
ever increasing demand for an efficient single control
receiver at a moderate price. It is a product of the Dis-
tantone Laboratories, xnternatlonally known for their
line of quality receivers. It is encased in ‘a beautiful
mahogany cabinet with slop-
ing panel of genuine Bakelite,
attractively engraved, and
equipped with Marco dial
This new model is without a
doubt, one of the biggest val-
ues in radio today, a wonder
for selectivity, volume and
purity of tone.

LIST PRICE
Without Accessories

Distantone Radio is one of the fastest selling lines in the coun-
try today, because there is a model for every purse and every model
represents the biggest value that can be obtained at the price.

The line includes five tube receivers of two and three dial con-
trol, and five and six tube sets with single dial control, all of the
Tuned Radio Frequency type.

Any model of the Distantone line, as pictured and described
here, will bring to any home, large or small, the fullest measure of.
radio enjoyment.

Attractive Proposition to Distributors.

- Wherever Distantone receivers have been introduced, and they are

LR 5 eSO SIS sold throughout the world, they immediately jump to the front rank

Voi‘:‘m‘:’:r?:;sistii’:’il; Ca‘;“:i“’:elle’;et‘is‘l‘t’;r °[5[ag|:§§f of fast.sellers. ‘ W_e still haw_: some unallotte.d territory, ‘and h.ave. an

any ca];inet. engra;'ed Bakelite panel. attrachve. proposition for reliable and ﬁnanc1ally responstble distribu-
tors and jobbers. Write for full particulars.

MODEL E — 5 Tubes — $55.

An efficient receiver of the two-dial type;
two tone mahogany cabinet, sloping panel.

“iskanto

Model D—Single Control 6 Tubes — —  $150.00

Here is a custom-built one-dial control receiver that is the last word
in radio efficiency and beauty of cabinet. We receive continual reports
of coast to coast reception. It is sensitive to the highest degree, and pos-

MODEL B — 5 Tubes — $47.50 sesses hair-line selectivity. Its tonal quality is superb and its volume im-
Light colored mahogany cabinet, ebony mense. In workmanship, efficiency and appearance, this is a real Del.uxe
edges, three-ply veneer walnut front panel. receiver.

B oty smalior "y similar to MODEL  pRICES SLIGHTLY HIGHER WEST OF DENVER

DISTANTONE RADIO, Inc., "R Sonk S-ANP
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N every issue of RADIO NEWS

you undoubtedly see numerous
articles advertised about which you
would like to have further information.
To sit down and write an individual
letter to cach of these respective con-
cerns, regarding the article on which
you desire information, would be quite
a task.

As a special service to our readers, we
will write the letters for you, thus sav-
ing your time and money.

fust write the names of the products
about which you want information, and
to avoid error the addresses of the man-
ufacturers, on the coupon below and
mail it to us.

RADIO NEWS READERS BUREAU

Time and Postage Saver

]

TEAR ALONG THIS LINE e

If the advertiser requires any money or
stamps to be sent to pay the mailing
charges on his catalogue or descriptive
literature, please be sure to enclose the
correct amount with the coupon.

We will transmit to the various adver-
tisers your request for information on
their products.

This service will appear regularly

every month on this same page in
RADIO NEWS.

If there is any Manufacturer not ad-
vertising in this month’s issue of
RADIO NEWS, from whom you
would like to receive literature, write
his name, address and the product in
the special section of the coupon below.

READERS’ SERVICE BUREAU,

Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed below that I would like to receive detailed information on their product as

advertised in the ... issue of RADIO NEWS,
% DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS I¢ Catalogue
1 k
NAME ADDRESS List here specific article on IS0

line is want-
ed. check in
this column

which you wish literature.

(Street — City — State)

Use this space if you desire information from a manufacturer whose advertisement does not appear in this month’s issue
i ADDRESS |

NAME (Street — City — State) ‘
YOUI Name oo Dealer’s Name oo
Your address oo ' His address coeeeeeee. e
[ 1 you are dealer Oy e Staten CY ereemeerec e e State ..o




Radio News [or April, 1926

These Instruments FREE of
Extra Cost

All _instruments  shown here and others—SIX BIG
OUTFITS—sent to all our students frec of extra cost
under short-time special otfer. Clip coupon now-—find out
all about this big uncqualled offer while you still have
time to take advantage of it. Our training is intensely
practical—these instruments help vou lecarn to do the
practical work. Recciving scts, from simplest kind to
thousand-mile receiver. Many other big features.

My Radio Training Is the Famous ‘““Course That
Pays For Itself”

Spare time earnings are easy in Radio when you kunow it the way we

teach you. Increase your income almost from the start of your course thru
practical knowledge we give you. We show you how to hold the job. then
our hig Free Employment Departmeut helps you get one. Free hook “Rich
Rewards in Radic™ tells how.
Howard B. Luce of Friedens, Pa., made $320 in 7 weeks during his spare
time. DD, H. Suitt of Newport, Ark., writes, “While taking the course I
earned in spare time work approximately $900."  Iarl Wright of Omaha,
reports making $400 in a short time while taking his course—working at
Radio in his spare titne only! Sylvester Senso, 207 Elm Street, Kaukauna,
Wisc., made $500.

And when your training is completed yvou're ready to step into a real big
Radio job like C. C. Giclow. Chief Operator of the Creat Lakes Radio Tele-
graph Company; E. W. Novy. Chief Opcrator of Station WRNY; [dward
Stanke, Chief Operator of Station WGR; and hundreds of other N. R. I.
Trained men.  The National Radio Tustitute. oldest and largest Radio home.
study school in the world taday offers you the same opportunity these men
had, under a bond that guarantees you full satisfaction or monev refunded.
It’s your big chance to get into Radio-——mail coupon for FREL Book and
proof !

President

J. E. SMITH,

How To GET INTO THE
DIC BUSINESS”

%

If you're earning a penny less than $50 a week,
clip coupon now for FREE BOOK! New book,
profusely illustrated, tells all about the Radio
profession, thousands of openings—in work that
is almost romance! YOU can learn quickly and
easily at home, through our tested, improved
methods, to take advantage of these great op-
portunities! Why go along at $25 or $35 or $45 a
week, when you can pleasantly and in a short time
learn to be a Radio Expert, capable of holding the
big jobs, paying £50 to $250 a week?

Clip Coupon for Free Book

Don’t envy the other fellow who's pulling down the
big cash! Our proven home-study training methods
make it possible for you, too, to get ready for a
better job, to carn cnough mouey =0 vou can enjoy all the
good things of life. Most amazing book ever written on
Radio tells how-—thousands of intercsting facts about this
great field, and how we can prepare you. quickly and easilv
in your spare time at home, to step into a big-pay Radio
job. You can do what thousands of others have done
through our training. GET TIIIS NEW FREE BOOK.
SEND COUPON TODAY.

J. E. SMITH, President
NATIONAL RADIO INSTITUTE
Dept. DW-1 WASHINGTON, D. C.

¢ D g
Trained 3= 7/

= Men &7
Fa, b }3‘5§
A

s~

National

Radio Institute
Dept. DW1
Washingten, D, C.

Dear Mr. Swith:
Without obligating me in any
way, send me your big FREE
BOOK, “Rich Rewards in Radio,”
and all information about your prac-
tical, home-study, Radio Course.

P Name. ..o veveveennnnnns e Age.......
Address ........ erecteetierieti ettt raieaeees
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AND RADIO STORES

GENERAL
TROUBLES

CHAPTERS
Each of the six il-
lustrations shown
here represent the
various generalsub-
jects covered by
this handbook and
illustrate it's thor-
oughness,

“AMPLIFIER | l
TROUBLES

Lagdl

DETECTOR
TROUBLES

TROUBI 3

200

[Hlustrations

Size
6 x 9 Inches

Sold everywhere
on Newsstands
and Radio Dealers

Trouble F inding and Correcting
Simplified for Everyone

No matter how much or how little you know of your radio receiver, this new “Radio
Trouble Finder” book is going to be a big help.

It explains the common and special faults of all the standard receivers of today; tells
how to recognize instantly, by various sounds, where the trouble lies and also gives
special simple tests by which you can determine what is wrong with your-receiver. Then
for each particular fault there is explained the proper procedure for correcting it.

All troubles and their remedies are arranged in simple charts so that even the most
inexperienced radio user will have no trouble in keeping his set at all times in first
class condition,

All parts of the radio set are illustrated to show the layman how to proceed in correct-
ing faults.

THE PRICE OF THIS BIG BOOK IS ONLY 25c.
Keep one around the house for any emergency.
below, enclosing 25¢.

Everyone can afford a ¢opy.
Order today by using the coupon

Published by The E. I. Company
Distributed by

The Consrad Co., Inc., 64 Church St., New York, N. Y.

F-—- nnnnn L L D P P e L e e e L LR e T Ty

City, State
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§ CONSRAD CO, INC,

: 64 Church St., New York, N. Y.

H Gentlemen :—1I am enclosing 25c. Kindly forward at once one copy of “The
: Radio Trouble Finder.”
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I WERE BUYING A RADIO SET
I'd want one with the machinery covered
Because
I'm not interested in machinery
But whatever gadjets Lad to show
I'd want done up pretty
Because
I'd want to put the set in the parlor,
Not in the garage.

l "D WAN'T a set that was put together to stay together,
That worked when I wanted it to wosk,

That was loud enough and clear enough

And didn’t run amuck,

Because I haven’t the time to learn

How to make it do what it wouldn’t do.

ND what is more, I'd want a set
‘That would run circles around my neighbor’s
That would do its stuff when company was around,
That wouldn't balk at a grade,
Because
I’'m no piker
And I wouldn’t own a piker’s sct.

HIS sct would have “Go” to it like my car

And I'd be sport enough to give it a fighting chance,
Because
Anything that will deliver thesgoods “when” and “as”
With the odds against it
Is likened to me and my fellowmen,
And I'm for it!

And if ever a set answered the voice of

e Mr. Everyman, It’s the
West of the )
Rociey Mountains
$140.00

In beautiful
Console Model

"MODEL L-3

The Ultradyne Model 1.-3 is a six-tube recciver
employing the fundamental principles of the best
circuits greatly refined and simplified. No dials—
no panel; just two inconspicuous levers that cone
stitute a station sclector.

The assembly lock bolts of all genuine Ultra-
dyne Model L-3 Receivers carry Mr. R. E. La-

cault’s personal monogram seal.

Write for descriptive folder.

PHENIX RADIO CORPORATION
114 East 25th Street, New York City

Desivable FExclusive Territory still open for Autherized Dealers

bty
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Here is the New

THORDARSON

R.-200

used in the

Silver-Cockaday
Single Control

Receiver
described in Popular Radio, March

Price § 8 each

A Big New Audio Frequency

Transformer— Guaranteed by Thordarson

HIS big new Thordarson R-200 contains a

super-sige layer-wound square coil. The
much larger magnetic circuit, so provided, mini-
mizes core losses (a leading cause of distortion
in powerful receivers). If your present trans-
formers distort voices and instruments when
you desire full volume, if they blur the low
notes, if they are lacking in genuine musical
quality, replace them with a pair of these big
new Thordarson R-200’s. Ideally adapted for all
two-stage amplifiers.

Deresnadyn
ADLER~ROYAL

[f dealer is not yet supplied, order from us. Write
for fully descriptive literature.

h“‘\I/\IIRDOCK

U-RAD

Other Thordarson Transformers Valleytone

Autoformers (All Frequency Amplifiers),  fying Transformers, $8. For Raytheon s.l LEICH

#5 each. Regular Super Audio Frequency ~ B-eliminators: R-195 Transformer, $7; 1 Vel‘-Marshaﬂ

Transformers in either sub-panel or top  R-196 Choke, $5. All Thordarson prod- B GIVGBE

mounting type: 2-1, $5; 3%4-1, $4; 6-1, ucts are unconditionally guaranteed. m%mnrk

$4.50. Power Amplifying Transformers, Shipped direct upon receipt of price, if

$13 the pair. Interstage Power Ampli-  dealer cannot supply. - BUCKINGHAM

LANDO

KUSTOMBILT and

THORDARSON ELECTRIC MANUFACTURING CO.

rmer specialists since

‘WORLD'S OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS

Chicago, US.A.
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The D X Listener

By HUGO GERNSBACK

N the whole annals of human endcavor, there has never he-

fore been a condition such as that in which most of hu-

manity now finds itself. I speak of radio broadcasting and

of the man who, aithough perhaps snowed-in somewhere in
the hills, has the entire world laid open to him and, so to speak,
at his beck and call. Ile turns a dial or two, adjusts a knob, and
listens in to the President of the United States speaking from
Washington: or, by moving the dials a fraction of an inch, he
may hear a singer from the Mectropolitan Opera; or, if his set
is scnsitive Cnmmh, another twist will bring in an Enffhsh or
a Mexican station.  This is the condition Wwhich we ﬁnd not
only in this country, but in almost every other one on the globe,
as well, where close parallels to it abound.

During the past ycar or so it has been asserted, ratl
vehuncntly in some quarters, that DX listening is ld])]dl\’ pas
ing out, aud that people are relying upon only their local sta-
tions for amuscment, While there is. of course, some truth
in this, I find no general cvidence that all listeners wish local
programs only. At first the man who buys a rcady-made sct
is, of course, not awarce of the intricacics and delights of fishing
for distant stations with his set; so he will be satisfied for some
time to listen in to the various local stations or other ncarby
otes,

After a while, however, these hegin to pall; and when his
friends begin to teil him of this or that distant station which
they have heard, he too will be bitten by the DX bug. Sooner
or later he will fall victim to the ever-increasing radio wander-
fust: for the army of DX listeners is increasing rather than
decreasing, as an unprejudiced investigation will show.

For instance, cvery time Rabnio News publishes a descrip-
tion of a circuit or a set that is known to bring in the distance,
we immediately become deluged with thousands of inquiries
from recaders who already have a set, but wish to get another
more sensitive than their present receiver. This is not, by any
means, an unusual occurrence, but is repeated continually, as
cvery editor of a radio magazine or newspaper understands well.

Not only that, but actual investigation among some of the
foremost stores has revealed that the male purchaser, when he
comes to buy a set, insists that it must perform for DX, other-
wise he does not want it. Radio deaters will tell you that, when
scts are sent on approval, the male members of the llouschol(l
before committing themselves to the purchase of the set, insist
upon having a demonstration that the set can bring in the dis-
tant stations; and while the buyer may, possibly. not try to fish
for DX stations every hour of the night, he will do so much
more frequently than is suspected.

The studious young wman, as well as the man with the in-
vestigating turn of mind, will sit before the set until the wee
hours of the morning, filling up his log book with call letters
of stations, hundreds and thousands of miles distant from his
locality. T make bold to assert that, if any scts wcre to be
placed upon the market, today, that could be guaranteed to
bring in stations from the other side of the occan, no manufac-
turer could make them fast enough to supply the demand: and
if the truth were known, most of our manufacturers arc always
striving to attain that pcrfcctlon The sets to come out in the
future will be more sensitive than anything that we have known
up to today: becausc it rcally is possible to build sets to reccive
with fair regularity distances of 4,000 and 5,000 miles, and such sets
will be built for the average customer in a not-too-distant future.

At present, DX listening must always be taken with a grain
of salt. Stations that come in excellently one night may be
heard the next night ouly above a whisper, or not at all. The

1
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reason is, of course, that it is not the sct:that is at fault, but,
rather, the vast ocean of ethereal disturbances which we term
“atmospherics.” This little-charted ocean changes from hour
to hour and from minute to minute. Electrical stresses set up
in the atmosphere are probably the reason for most of our poor
DX reception. On a so-called good listening night, thesc clec-
trical stresses are, probably, to a great extent ncutralized, which
makes the transmission of the clectromagnetic radio \\a\es
much easier and, consequently, they will perectratc much fur-
ther. Barometric fluctuations, electrical storms, snow storms,
sudden changes of temperature, all reduce radio reception to a
minimum; while the absence of these makes for hetter recep-
tion,

From this it can Dbe seen that the best radio set may not be
able to pull in the distant stations when such natural phe-
nomena abound.

How can these effects be overcome in the future? 1In several
manners. First, super-power will make it possible for the
waves from a broadcast station to geét through bad atmos-
pherics, by sheer strength. On the other hand, receiving sets
may be developed te a sensitivity so great that, even if the
signals are very weak, they still may be received partly through
the ground. It should alwavs be remembered that, in ail radio
reception, the ground-wave is as important as the wave coming
through the air.

As many broadcast listeners know, who own extremely sensi-
tive sets, radio reception can be had by the ground lead alone;
and if this is used DX reception is frequently ecxcellent. ecven
though with the ordinary acrial it may not be good at all. Mr.
James Harris Rogers, of “underground-aerial” fame, demon-
strated this sufficiently by burying his aerial underneath the
ground; and by this means even radio’s worst bugaboo, static,
was eliminated to a very great extent,

Who knows, therefore, but that the coming radio receiver
will be operated by the ground method entirely, without relying
upon loops or aerials? This would certainly be an improve-
ment, becanse the aerial and loop pick up not only nature’s
static, but man-made static, which escapes from electrical insu-
lators, power houses, all sorts of electrical appliances. ctc.

As I have said before, DX reception is always a more or less
unknown quantity; but cven during the best “radio weather” a
set may bring in a station loudly a thousand miles away, while
a station much nearer, say two hundred miles, will not be heard
at all. Many people are constantly puzzled as to this; but there
is, as a rule, a simple remedy. The acrial commonly used in such
cases is dircctional; that is, if your aerial runs in the direction of
the station which you wish to receive, that station, as a rule,
comes in best. If you wish to receive DX stations from all
pomts of the compass, it would be best to have what is called
an “umbrella aerial,” which is simply a vertical mast from
which single wires, thirty or forty feet long. radiate in all direc-
tions. A description of such an aerial can be found in all radio
text books.

By means of an umbrella aerial it is possible to receive
cqually well from all directions: although this type has the
disadvantage of causing some intcrference, particuarly between
stations close together in their wave-lengths.

After all is said and done, my sympathies are cntirely with
the DX listener; for I can not imagine any greater thrill than
that which comes to me when I listen, as I often do, to a station
thousands of miles awayv. It is the greatest triumph yet
achieved by mind over matter; and it should certainly be
utilized to the utmost extent.

..... i L R e " Y

Mr. Hugo Gemsback speaks every Monday mght at 9 P. M. from Statlon WRNY on various radio and smentlﬁc sub;ects.
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The Phantom Radio Dinner

By G. C. B. ROWE

The dinner described in this interesting article was unique in several ways. [t was the first time

Vice-President Charles G. Dawes and Gen.
James G. Harbord, who introduced him at the
M. I. T. dinner. © Henry Miller News Service.

N every period of history there have
been fcasts and dinners, the fame of
which has been handed down to posterity.
There was the well known f{feast of
Belshazzar, as related in the Bible; there
was the great feast of Alexander, just be-
fore the burning of Persepolis; one of the
many famous feasts of Nero was given in

* the palace gardens in Rome, when the scene

was illuminated by human torches; there was
the famous dinner that M. Fouquet gave in
honor of the visit of Louis XIV to his
estate outside of Paris; and on January 19
of the present year there was given the din-
aner which will be famous as the first one
at which 20,000 people sat down.

Naturally this remarkable dinner was not
tield in the Yale Bowl or any such place as
that; but the diners drew up their chairs to
tables in sixty-seven cities that are scat-
tered over the United States, Cuba, Canada,
England and Hawaii. The diners for the
most part were graduates of the Massachu-
sets Institute of Technology. In four of
these sixty-seven cities speeches were made
by men prominent in public life, and heard

by all the diners, by means of radio re-
ceivers in each banquet room.

When such an event as this dinner is an-
nounced in this day and age the mind at
once jumps to radio. And it was indeed this
wonder of modern science that formed the
connecting links between these widespread
cities. Seven stations were linked in a radi-
ating chain. They were \WWJZ, New York;
WRC, Washington; WGY, Schenectady;
WBZ, Springfield; - KDKA, Pittshurgh;
KOA, Denver, and KFKX, Iastings.

The chief speaker of the evening was
the Vice-President of the United States,
Charles G. Dawes who, with Major-General
James G. Harbord, President of the Radio
Corporation of America. addressed the diners
from 1Vashington. George RFastman, of
Kodak fame, made his address {from Roches-
ter, N. Y.; Dr. Samuel \W. Stratton, Presi-
dent of the M. I. T.. spoke from Cambridge,
Mass.; and several other speeches were
delivered from the \Waldorf-Astoria Flotel
in New York. In addition to the talks that
were broadcast, there was musical enter-

Honolulu to New York
Technology Banquet
Wualdorf-Astoria, N. Y.
Jan. 19, 1926
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A facsimile of the message from Honolulu, as
it was received in New York by the photo-
radiogram process.

tainment by some of the best talent in Man-
hattan, enjoyed by all the diners.
A PRODIGIOUS TASK

The seven stations that broadcast this

The above diagram shows the path travelled by the photoradiogram waves in their 5060-mile ~

trip from Honolulu to New York City. .-

in history that 20,000 people have sat down to the same banquet in sixty-seven cities, where the
connecting link was radio. Photoradiograms were also used to make the occasion more joyous.

series of speeches were conmected by land
wires to the studios from the banquet rooms
where speeches were made. The method of
distribution is as follows: The microphone,
into which the speaker talks, is connected

il

The illustration above shows the interior of

the receiving apparatus used in the photo-

radiogram process for sending pictures by

means of radio. On the top shelf 1s the print.

ing apparatus, underneath which are the am-
plifier tubes.

with a specially-balanced telephone line. h
is mentioned that the telephone lines are
specially balanced, because it is quite neces-
sary to eliminate all factors that might tend
to distort the speech before it is put on the
air.  These teleplione lines are connected
with the studios of the various broadcast
stations, so that the program is broadcast on
the wave-length of each station that is-con
nected in the chain. It can readily be seer
what a gigantic task an interlinking of sta-
tions of this kind presents to the telephone
engineers. Generally in a chain of stations
the program has been broadcast from just
one point, but in the case of the Phantom
Dinner there were four different cities to
be linked into the chain at different times.
Not alone is the selection of the long dis-
tance telephone lines to pick up the speeches
from the different cities important ; but there
are problems of amplifying, and the elimina-
tion of static, cross talk and all the ills to
which telephone lines are heir. Before such
a program can be broadcast there is neces-
sary an enormous amount of testing the
circuits and providing emergency lines in
case of a breakdown. About every 200
miles there are provided audio frequency
amplifiers and filters; and these have to be
carefully watched over. As there was a
receiving set with loud speakers in each room
in which the banquet was held. in order that
every diner should hear the speeches, all this.

- apparatus-had ‘tozbe-testéd-thoroughly as-well-

as the transmitting end.
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N. Y., who
addressed the diners by means of radio from

George Eastman of Rochester,

that city. (This is a facsimile of a photograph
sent by the photoradiogram process.)

RADIO PHONOGRAPH DEMONSTRATION

A feature of the dinner that was exclu-
sive to the 700 diners -at the Waldorf Hotel
in New York was the showing of radio
photographs of some of the speakers on a
screen, while their words were being heard
by mecans of radio. The photographs had
heen sent to New York from Washington
and Cambridge, some davs in advance, bv the
photoradiogram method. These same photo-
graphs were sent out during the dinner as
sound waves from the R. C. A. broadcast
station in tlie lower section of New York.

After being sent through the air, these
waves were picked up at New Brunswick,
N. T, and Riverhead, I.. I, and sent by land
wire to the dinner at the Waldorf. Here
they were decoded and turned back into pho-
tographs by a special apparatus set up in the
hotel.  Iere it took about twenty-five or
thirty minutes to build up cach picture from
the transmitted waves, although the radio
signals for each black and white space on
the photographs were flashed through the
air in the fraction of a second.

“These photoradingrams,” predicted David

Sarnoff, who was toastmaster at the New
York dinner-party, “carry promise of much
greater achievement. [rom the present gen-
eration of electrical scientists may come the
key to instantaneous visual commnunication
by radio. When that time comes, as I con-
fidently believe it will, radio television will
be able to unite vou, not only, in sound but
in sight. You will be able, not only to
hear, but also to see the speakers in action
at your far-flung dinner.”

1397

cisco, to New York by means of the photo-
radiogram process. In order to have these
copies in New York at the time of the
dinner this method was employed as the
quickest known. The process Tor the trans-
mission of letters is the same as that for
photographs, a small portion of each letter
being sent at a time. In that way it was
possible to send out to the diners photostat
copies of the letters, so that the hand-
writing of old friends could be recognized.

E ENECTADY.NY,
(ROCHESTERNY| |SCH NECTS & &

KEKX
HASTINGS. NEB.

4

FAC-SIMILE LETTERS BY RADIO
All the diners who were within a twenty=
four-hour mailing distance of New York
received at-their places at table photostat
copies of messages that had been sent by
alumni in Mawaii, England and San Fran-
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‘Photos in this article by courtesy of the Radio Corporation of America.
Above is shown the transmitting apparatus for the b;oadcasting of photographs, maps, etc.,
by means of radio - -

The map shows the cities in
which speeches were made and
the telephone lines connecting
them with the seven broad-
cast stations which sent the
speeches to the 20,000 diners.

KDKA?
PITTSBURG, PA-N_\/

WRC.~

///;IASHWGTON; D.C.X

N ©//
CITIES WHERE'
SPEECHES WERE-

~ MA DE ~

LAND LINES CON-

NECTING CITIES TO

BROADCAST STA-
TION

Events such as this Phantom Radio Din-
ner bring home to us in no uncertain manner
how rapid are the strides with which the
science of radio is forging ahead. If our
grandparents had been told, when they were
voung, that within their lifetime it would
be possible to sit down to a banquet at which
there were twenty thousand diners, separated
by seven thousand miles of sea and land,
surely it would have caused them to laugh.
But in these davs -of- the twenticth century
such items s the above, when.they appear in
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These greetings were sent by radio across the

Atlantic Ocean from London by thé -photo-
radiogram process. :

the daily papers, cause no undte comment,
However. it must be admitted that radio. is
certainly bringing greater numbers of people
together in close union than any other medi-
um hitherto known.



1398

Radio News for April, 1926

Radio Makes (solated Lives Happy

AST summer the writer was out in
the country for a vacation—far up
in the hills on a farm. No first-class
music had ever come within a hun-
dred and fifty miles of it, except on a pho-
nograph record. No great man had ever
made a speech within the hearing of its na-
tives. No first-class theatrical entertain-

N
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By Mrs. CHRISTINE FREDERICK

In this interesting article, Mrs. Frederick tells just how much radio means to these who live far
from towns and even those who, though they inhabit big cities, are confined in their work to
the house. Radio is indeed to those an emancipation proclamation.

home and were out-of touch with modern
life, they slumped back, due to the over-pow-
ering cffect of their environment, which was
fifty to a hundred years behind the times.
In the Atlantic Monthly, recently, there was
a pathetic article written by such a man who
had been given by a philanthropist a board-
ing school education. He went back to his

To those folk living in isolated places, radio, more then any other recent-invention, is bringing daily
some of the joy of living.

ment had ever been seen by those farm peo-
ole.

But out under the old gnarled apple trees,
aear the house, (which had been hewn with
‘the broad-axe from forest oak 150 ycars ago,
and put together with oak pins), we sat one
eveniy and listened to the New York Phil-
harmonic orchestra play the Beethoven Fifth
Symphony; and we heard Roxy and his
zang put over a good show at the Capitol
Theatre. The horny hands of ‘the farm wo-
men, used to all labor and no amusement for
the last half century, were still and awed.
[t was as though the Magic Carpet of Bag-
dad had come to life and transported them
ra Gotham.

The danghter in that household, who had
gone to a normal school for a few years, had
come home to the farm determined not to
fose touch with the wonderful world her
school had given her a glimpse of. She was
continuing her studies by radio. She was
getting inspiration, to keep up ler = music
lessons alone without a teacher, by listen-
ing to piano music via radio. She was con-
tinuing to learn the more wholesome modern
cookery from the cookery talks and lessons
via radio. Radio, radio, radio—her thoughts
were on it almost hourly; her contacts with

“the outside world were at least two or three
1 day, via radio.

Now mark you this: for that young wo-
mai, on that isolated farm, radio was the
one life-preserver to which she clung to keep
herself modern; to prevent herself from slip-
ping back into her old place.. The tragedy
of education -for isolated rural folk hereto-
fore has been that, as soon as they got back

© Kadel & Herbert.

illiterate mountain folk and felt desperately
the tragedy of his situation; cducated to a
modern world, and vet thrust back, complete-

1y cut off from that world.

But not my hopeful daughter of the moun-

tain farm! She went about her work sing
ing. She was adjusted to her life; she hac
found the connecting link—the slender
thread-like aerial that was strung up be
tween the house and the great red barn. 1
looked at it often—it seemed like the sworg
of Damocles, literally hung upon a silken
thread. If the aerial failed, the young gir)
was pushed back upon the small resources of
that backward community. If it worked, she
could gather all the wonders of civilization
energize, stimulate and cheer herself for her
part in the world. I have never had such
a forceful, concrete illustration of what
radio is to mean to the future of America
for what that girl learns over the radio she
will pass on to her sons and daughters, and
50 will millions of other young women now
in isolated communities.

Every woman who is cut off from life an¢
culture, either by distance, or close domes-
tic duties, knows the deep marks on theit
souls and spirits made by their isolation and
helplessness.

I have travelled on the Chautauqua circui
from Florida to Michigan—every day a new
town—and met and talked with the women
I have lectured before Farmers’ Institutes
all the way out to Utah. As household edi
tor of women's magazines, I have had greas
sacks of mail from women from every cor
ner of the country, heart breaking letters
many of them.

THE CARES OF LONELY HOMES

What has been their oft-repeated storyi
It has always been the same; imprisonmen:
between four walls; long hours of exhaust-
ing work; very little money left from nec-
essities for trips or travel, amusement, music
or education. The only thing in the worlo
that has held millions of such women to thei:
hard tasks has been a desire to give to their
children “ the things they couidn’t have—
mainly, music, education, lectures, amuse
ment, contact with the world.

(Continued on page 1468)

“To the women radio is still more: it is a proclamation -of emancipation from isolation.”
Kadel & Herbert.
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Radio Happenings of the Month illustrated

By GEORGE WaALL

TELEPHONE

: - J‘—
CONCEALED /!
RADIG SET

telegraph operator in Pennsylvan
radio experts for many months by saying that he
In a country district, where received radio concerts from a dlst:nce dovefr the
the local telephone exchange x - “ telephone in the station, without the aid of any:
was closed after 9 P. M.,ga > 157 LOCOMOTIVE ZRPLOCOMOTIVE radio receiver. However, he recently admitted the .
physician takes his telephone ] whole thing to be a hoax, as he had connected a

receiver off the hook and, by = —‘—7"'§ ; — receiving set to the phone lines. ¢
placing the horn of the loud P ] ”f‘ ‘ POWER LINES [ i = 537 :

speaker close to the trans- 3 ANTENNA L =

mitter of the phone, rebroad- > Ny e l ‘ RECEIVERS —

casts rfadio concerts to the s L L

twenty-four parties on the - .

same party line. All that is 'TRAT}SM'TTERE:

necessary, for any of the sub- <

scribers on the doctor’s line

to hear the music, is to lift

their receiver from the hook
and listen in.

AR S SR S S

Darley Paskman, of WGBS, New York, took

his own radio set with him and kept in touch

with the station all the way down to Bermuda,

where he also intends to listen in to certain of
the features,

A new use for wired radio
has been announced, in com-
munication between the front

and rear ends of long freight

trains. Either code or voice
may be used, although the
latter is satisfactory only
when ' the train is not in mo-
tion. Wave-lengths of 100
to 140 meters were used with
50 watts power, on a train

half a mile long.

e RLARM |
BeL

The latest converts to radio
are the Eskimos. An ex-
plorer, who has just reurned
from Labrador, says they
chuckle at jazz and solemnly
listen to speeches, even
though they cannot under-
stand the language,

& NERRL «':»ﬁ
R -
/

L Because it was impossible for

him to erect an antenna, a

%radio fan of Hillside, N. 7J.,

A used a nearby railroad track instead of the usual wires. Reception was O.K.,
but every time the set was turned on the bell in the crossing watchman's hut
rang, giving a false alarm of the arrival of a train. This system was not in

use long, .
4

A pet dog, who showed his dislike for radio programs by barking at the loud
L g <l speaker, never barks during the Sunday sermons

s MICROPHONE

A photographer was about to take a picture,

in a broadcast station using super-power,

when a wire he was holding touched his pan

of flashlight powder, which exploded. The

wire in his hand had picked up enough energy,

radiated from the antenna, to set off the
powder.

At Sheffield, England, a mouse stopped trans-
mission when it entered a. microphone and
chewed up a coil. At the high-powered sta-
tion at Daventry, England, another mouse got
stuck between the main condenser plates of
the transmitter and was electrocuted, stopping
broadcasting for twelve minutes.

CONDENSER
PLATES
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A 23-Control DX Recel_ver

By SAMUEL SILVERMAN

Radio News for dpril, 192¢

Duaily there come to the editorial office of Rapio NEWS many letters telling of record DX

reception.
QUESTION that is frequently

asked by the radio fan, who is a
conﬁrmcd secker after the elusive
is “What will help to bring

in far distant stations?”

The writer, after experimenting with a
great number of different circuits, types of
antenna and various apparatus, has found
that the receiving equipment shown in the
accompanying illustration gives the most
consistent results. Although the number of
controls seems.to be excessive (in fact the
number is 23), yet it takes only a compara-
tive short time to tune in any station. The
antenma is one of the most important fac-
tors in bringing in the DX. After trying
many types of aerials, the writer uses a
single-wire, No. 14 bare copper, stranded,
with good porcelain insulators, two on each
end. Length of aerial, 100 to 125 feet in-
cluding lead-in up to receiving set. Use
aothing less than No. 12 copper-covered wire
for lead-in and ground. Keep the wire away
from brick walls of building and insulate
with brackets. The higher the aerial masts,
the better. Pull wire tightly so as not to
swing in the wind; a slack aerial has caused
many DX stations to fade away. Use por-
celain tubing for insulating lead-in of wire
going through window to the set. Insulate
wire coming through window to recenmfr
set with porcelain insulators. (Lead-in is

it No. 1). Use No. 12 copper-covered wire
for “A” and “B” battery con-
nections. Solder aerial and lead-

n connection well.

Keep “A” battery fully charged
and see that the “B” batteries
show, by test with a voltmeter,
aot less than 40 volts onthe 45-
volt tap, and not less than 20 volts
»n the 22-volt tap. See that tubes
are all in good condition. Last
>i all, buy the best of parts and
equipment of well known manu-
facturers of tested apparatus.

CONSTRUCTION OF THE
DX SET

My receiving outfit is a home-
made 14-tube super-heterodyne.
The wave-length range is 160 to
850 meters; there are 1 oscillator,
2 detectors, 3 stages of regenera-
tive tuned radio frequency, 3
stages of tuned radio frequency
amplifiers, 4 stages of audio ire-
quency. The controls number 23.
The average radio fan might
despair of learan how to tune
such a set, but once familiar with
it, ten secomls only will be requir-
ed to tune in on the stations desired. Refer-
ring to the illustration, No. 2 is a wave trap
and filter,
ference. No. 3 is a regencrator, with one
stage of tuned radio frequency. The-ampli-
fication obtained is greater than that ob-
tained by several stages’ of transformer
goup]ed amplification, at short wave- lengths; ;
it is equal to several stages of ° neutrahzed
transformers, the “neutralized” " circuit not
heing regenerative.

DOUBLE-CIRCUIT ADJUSTMENTS

No. 4 is a two-circuit antenna adapter,
which consists of a low-loss_series antenna
condenser, a variable inductance-of*very. low
distributed capacity, with a fixed couplmcr
to the secondary inductances. For. wave-
tengths of 160 to 480 meters, a $mall indiic-

The 23-control radio set assembled by Mr. Silverman,

for cutting out code and inter-

our readers.

tance is used in the secondary circuit;

400 to 850 meters a loading inductance is .
brought in through the \vavc—chan"e S\wtch
The secondary circuit wave- Iencrtha are "ad-
he wave- -length- condenser in the .
be

justed by t

super- heterodyne Th1s unit

antenna receptlon 0% o5
No. 5 is a regenerator, two sta"esA
tuned radio’ {réquency. - \Vhen
the super- heterodyne the antenn

~23 control scts are’no
very common’ thesé days “In pre-'
senting’ Mr.; * Silverman’s article we
wish it to’ ‘be _understood that this is’
not a new-fangled set, but simply
an aggregatlon ‘of 'sets which were
used by “him for the trans- Atlantic
tests. " That such a scheme is prac-
tical is best proven by the fact that
Mr! Silverman was actually able to
reéeive - number “of trans-Atlantic
stations; - o~

unnecessary, but as a wave trap it helps to
cut out interference. No. is a super-
heterodyne with 1 oscillator, 2 detectors, 3
stages of tuned radio frequency and 2 stages
of audio amplifiers.

No. 7 is an amphﬂer, ‘No. 8 is a 3-tube
single—cxrcmt regenerative set used for local

@ &

parts are numbered in accordance with the text.

stations; 9 is a current supply set operat-
ing. from an electric light socket of 110
\o]ts A.C,, supplying “A” and “B” power for
No..7. »No.a 10 is an 180-ampere-hour storage
“A” batte v 'to supply current for the dif-
ferent ;units. -In “the rear. of .the-storage
“AY battery are two heavy dutyr ‘B -bat-
teries. No.’11 is a'power loud speaker.”
COVERING ALL NORTH AMERICA

‘fér i

The component

- Following' is a list ‘of somie of over 200

stations that the writer has heard with the
receiver illustrated:
KFRC KJBS KPO San Franc:sco Cah-

. f ornia.

- KRE. Berkele\' Cahf

- KEWB and I(N}\ Hollvwood Callforma
K@AC Corvallis, Oregon.

S

~extend our congratulations to Mr.
" Gernsback of WRNY on his new magazine

Mpr. Silverman’s receiver was so unique that it was cozz.rzdzred to be of zntere:t to,

KWSC, Pullman, Washington
WBAP, Tort Worth, Texas.
\\’l‘AA Dallas, Texas. A
KOA, Dulver Colorado. - Ce
. KOB, State College, New Mexico
] AD Norman, Oklahoma. = =

MQ, Fayettev1lle and KTHS L—lo‘»'

Sprmgs Arlkdirsds.

ford Kansas. ‘

. CZE Mexico City, Mexico.

. CKY and CNRW, Winnipeg, Canada
C\RR, Regina, CNRS, Saskatoon ane

:‘ CNRE," Edmouton Canada.

Durm0 the. Internatlonal Radio tests helo

-in January the \vr1ter, in New York, pickec

up station CZE, in Mexico City, Mexico
The.-'station had been tuned in but a few
moments whén the announcer was heard tc
say, “If any Americans in the vicinity of New
York. City are listening to CZE will they
Hugc

Radio Internacional?” The writer at once
called Mr. Gernsback on the phone and de
livered the message.

1t might be of interest to our readers tc
know that the Mexican station, CZE, men-
tioned in the above article, has been receivec
by several broadcast listeners in the north-
eastern section of the country. Several let-
ters have been received in the editorial offices
of Rapio NEws reporting this
fact and also forwarding to M
Gernsback the greetings that Mr
Silverman mentions in his article

Following is a typical letter
from one gentleman, who finds
the Interflex circuit exellent far
distant reception

MEXICO CITY ON LOUD
SPEAKER

Editor, Rapio NEwWS

It may interest you to know o?
the results which I obtained on
an Interflex Four during Interna
tional. Test Week. On both Tues.
day and Wednesday night, about
.11:30 P. M, I plainly heard (or
the phones) a violin solo, but was
‘prevented from hcar‘nv the an-
. nouncements by bloopers Ac
“dording to my calculations, both

.stations were on a wave-length
of between 362 and 378 meters

On Thursday, I received nothing
after 10:00 P. M., but on Friday,

at 11:40. I picked up Mexico City

and succeeded in putting it on the

speaker with such volume that it could be
heard 30 fecet away. The announcer would
say, “This is CZE, Mexico City,” and ther
repeat “Mexico” about 10 times.

I departed from the printed instructions
somewhat by using a variocoupler in place
of the special coil, rheostats in place of ame
perites, and an adjustable crystal. I am
using a two-wire aerial, 50 feet long and 27
feet hl"h runping - east and west, with the
lead-in on the west end, and a drain pipe

for a ground.

Up to ]ast:Sunday, my DX record was

A'\’VOAI San Antonio, Texas, which was also

recened on the speaker about a month ago-

. ) Ropert L. SNYDER, |
- 5 Clay St., Adams, N. Y.
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Jig. 3. (Above). An interior view
>t the- radio detective car, which
1as proved very useful in locating
sower leaks and other forms of in-
crference, as well as in running
town violators of the radio laws.

AR 0D A1 A4 1 8 A1 Y

€ig, 2. At the right may be seen
m interior view of the portable
oroadcast station, the exterior of
which is shown at the bottom of
he page. At the left are the bat-
ery racks. The two long panels
:ontrol the generators and the
transmitting tubes.

ECESSITY, the mother of inven-
tion, has caused the appearance,
recently, of a number of portable

broadcasting and trouble-shooting
stations,  These adopt the precept of Mo-
nammed. If the star will not come to the

“roadcast station, the broadcast station will
.20 to the star.

In Figs. 1 and 2 is illustrated the portable
cadio broadcast station of Warner Brothers’
aotion picture studio and radio, KI'WB, the
argest of its kind built to date. The De-
partment of Commerce has issued call letters
SXBR on 108 meters, 250 watts of power.

The sct has been operated under all con-
litions and
alls a long-felt want for a station on wheels.
{t can be run out and set up in a few min-
-ates” notice; and can be made ready to send
i less than fifteen minutes after reaching
'ts destination.

The apparatus is mounted on a Morcland
mwotor coach, which is 22 feet
tong, behind the dash, and gives
ample room for the four panels
ind the transmitter.

The antenna system consists of
swo collapsible towers which fold
fown against the top of the truck,
and when extended reach the
hieight of 45 feet at the high erd
—25 fect at the low. The wires
are brought down in a fan and
fastened to the lead-in insulator.
The counterpoise runs around the
top edge of the truck, being left
open in front. The transmitter
s of 250 watts, using coupled
Hartley circuit.
maximum amount of
coupling is used to
<eep the wave steady
and sharp. The an-
enna circuit is detuned
13 per cent. in order to
<ecp the wave steady.

Constant current
(Heising) system of
modulation is used. A
30-watter acts as a
speech  amplifier for
the 250-watt modula-
tor.” The speech  am=
plifier 1§ coupled to"the~ |
modulator by the use =
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Music onh Wheels

By JOSEPH RILEY

A few years ago an efficient portable receiver was a curiosity, and a
rarity as well. Today the portable idea has been extended to transmit-
ting stations of fairly high power. T he two portable transmitters des-
cribed on this page are not freaks. They may be relied upon to operate
under all conditions; and one of them is used as a constant adjunct 1o a
fixed broadcast station on the IWest Coast. The other is a “radio
sleuth,” as well as a portable transmitter, in government service,

has proven its reliability. It

of transformers. This stage of amplifica-
tion 15 very much like that of the ordinary
receiving set, except that the transformers
are built to carry 1,500 volts and the -added
volume of voice which is needed to modu-
Iate 250 watts.

The input panel uses two stages of power
amplification, with a third stage when
needed. These stages are impedance-coupled
to give better and’ “clearer amphhcatlon This

pancl delivers about ten watts of encegy to
the 50-watt speecl amplxﬁcr A -500,000-0hm
:potentiometer controls “ihé ~volt
nrput panel A Jack and plun arrangement
“fs ‘used in ‘all “circuits to “test “the plate cur-
rent. . Two mluophones may be used, and a
‘“swltch is provxded for chanfrm" from one
to the other .

to the other, or throwmtr the two m parallel

e

t1g. 1. The portable broadcast station
shown below _is ;uSed. in conjunction
iy with” stition ‘KEW It 5 sent to
olaces’ where eventsof- speclal inter-
est’are about to otcur, and puts
thiéi on the ether on 108 msters.
KFWB rebroadcasts the pro-
grams on 252 meters. Many
amateurs with short-wavs
sets listen in for the short-

wave direct,

i of “the :

On this pancl are two volt meters, one for
cach generator. This enables the operator
to read both generators separately, which is
necessary when running them in parallcl.

A fourth panel controls the entire power
supply. When all switches are in the up
position, the batteries are on discharge, when
down all are on charge. [four hours of
steady service is had from one charging of
the batteries. Jelly batteries are used
throughout, both for the generators and
filament.

Particular care was taken to run all wires
in the truck, whether from batteries to tubes;
or from one panel to the other, in lead-cov-
cred cables, all of which are grounded. This
leeeps . any radio frequency out of all the
circuits.

Radio 6XBR was built for experimental
purposes, and to tie up with KFWB on 252
meters. In testing this station out it was

“found that it reached a class of listeners-in

that had been overlooked, the radio amateur
and the BCL who make it a business to
listen in on the low waves.

This portable truck will be used to broad-
cast all sport events, musical entertainments
and programs from theatres using Warner
Brothers’ pictures. These will be put on
the air on 108 meters, and picked up by
Warner Brothers’ station KIFWB, whence
they will be rebroadcast on 252 meters.

In the {uture, 6XBR will reverse opera-
tions and rebroadcast KFWB on 108 meters.
On the first test, letters were received from
as far east as Denver and north to Portland,
from those who had heard it on that wave-
length.

Al equipment and mounting was built at
the Warner Brothers’ studios, under the
supervision of Frank N. 7\Iurplw electrical”
cnginger of the studio, and radio station
IEFWB:

._Work for New Radio

Detective Car
By George F. Paul

- OCATING a leak.in a power trans-
mission line may sometimes prove
a puzzling matter. This was shown
recently when the new radio detective car,
shown in Ifig. 3, was called upon to make

a special trip from Detroit to Charleston,

W. Va. This leak had put all of the

radio receivers in Charleston out of com-

mission; and this fact had so influecnced
\ the local sale of radia
sets that practically no
business was being
done.

This car contains al)
of the apparatus need-
ed to locate radio in-
terference or unlicens-
ed stations, to test
wave-lengths and to
examine amateur ope-
rators.

There arve three
complete receiving sets,
one for short-wave
lengths down to 40
meters, one induction
receiver to locate leak.
(Cont’d on-page 1484)!

fesiie
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Short-Wave Radio on the Pacific

By CAPTAIN H. J. ADAMS and F. C. RYAN

of 40 meters.

ONOLULU, the “Cross-Roads of

the Pacific,” famous for

leles and hula-dancing girls, is now

receiving prominence thlotwll its
short-wave radio.

Honolulu has been very closely associated
with the development of radio, beginning in
the early days of sparks with the inter- island
stations of the Mutual Telephonc Company ;
followed by the linking of the islands to the
mainland by the Poulsen arc system; and
today the high-powered stations of the Radio
Corporation ancl the Navy, relaying between
the mainland and the Far East. Last, but
not least, paving the way for a new era,

the Army Signal Corps’ experimental short-
wave station le on 40 meters, has carried
the name of Honolu u by radio to Johannes-
burg, South Africa, to the MacMillan Expe-
dition in the Far North, to the Philippines
in the Far East, to our Anvlo Saxon broth-
ers .in Australaala to our iriends in Chile
and the Argentine, and to amateurs through-
out the continental United States.

The arrival of the Pacific fleet in these
waters last April aroused the Signal Corps
personnel at Honolulu to the 2reat inherent
possibilities of short-wave radio, so ably
sponsored by Snell of N. R. R. L. fame. The
result was station FXI, equipped with a
transmitter of the type used by IZd Willis,

6TS, of Santa Monica, Calif.,” well known
throunh his connection with tlle first trans-
continental short-wave tests, and at that time
a member of the Naval Reserve on duty
with the fleet.

The receiver is of the Snell type, using
detector and two steps of audio frequency
amplification.

The aerial system is a single wire 60 feet
long, suspended at an angle Trom an 80-foot
mast, and is wused in conjunction with a
single-wire counterpoise 60 feet long. This
radiating system has a natural wave-length
of 120 meters. The third harmounic is util-
ized for 40 meters and the fifth harmonic
for 20 meters. The antenna current is 2.2
amperes on 40 meters and 1.5 amperes on
20 meters, measured on the counterpoise
side of the antenna leading coil. Further
details will be found by a study of the ac-
companying illustrations.

HALF-WAY AROUND THE WORLD

Beginning operations early in July of last
vear, at first reaching amateurs on the Pa-
cific Coast and in the Middle-West, and then
gradually extending its sphere of operation

its uku--

Here are related some of the most interesting experiments and tests yet made on the wave-length
These tests were conducted between station FX1 in Hawaii and the yacht Kai-
moloa, which was on a cruise in the Southern Pacific.

to all parts of the United States, Station
FX1 was heard at night by Mr. Pleas, of
Johannesburg, South Africa, a distance of
12,000 miles. He reported by card that our
telegraph signals were so loud as to be
heard throughout the room. His receiver
consists of a detector and two audio fre-
quency steps of dmpllﬁcatlon

Two-way communication was established
at night in August with the MacMillan
Arctic Expedition, 12 degrees from the
North Pole. Congratulatory messages were
exchanged between Governor Farrington, of
the Territory of Hawaii, and Commander
MacMillan.

Last July the yacht Kaimoloa, carrying on
board the owner, Medford R. Kellum, and
party, of Honolulu, left that port on an ex-
tended trip into the South Seas.

Mr. Kellum, cognizant of the wonderful
possibilities of short-wave radio telegraphy,
had placed upon the Kaimoloa a 40-meter
transmitter using two 250-watt tubes. The

vacht also carries a spark transmitter oper-
ating on 600 meters.

The aerial is a vertical

v o

T T T T T

At the left are shown
the panel and interior
views of the receiver,
which is of the Sneil
tﬁ/pe, used at station

he various
mductance coils, which
are shown on each side of
the set, fit in the sockets
promded for them in the
upper left side of the re-

ceiver’s baseboard.

The photographs above
and on the right are front
and side views, respective-
ly, of the transmitter of
short . waves at station
FX1. This station works
on wave-lengths of 20 and
40 meters.
Photos courtesy of Signal
Corps, U. S. Army.

cage 60 feet in height. The antenna current
is six-tenths of an ampere.

TESTING RECEPTIOI\é IN THE SOUTH

™ Fred Roebuck, the radio operator of the
Katmoloe, using the call letters KFUH, has
been in mghtly communication with Station -
FX1 in Honolulu on 40 meters. A great
number of personal messages have been ex-
changed between Mr. Kellum and his friends
in Honolulu, even though he was far in
the South Seas.

Reporting on the signals from FXI1, he
states that, at night time, at a distance of
300 to 500 miles, the usual weak signals
peculiar to short waves at close range were
noted. From 500 miles out until his arrival
at Fanning Island, 1,100 miles from Hono-
lulu, the signal strength increased rapidly
and became very loud. There was very little
interference or static.

On several prearranged sChE(]L]]CS two-way
transmission was effected during the day,
at 8:30 a.m., while the yacht was at Fanning
Island. There was very little or no differ-
ence in the strength of the signals as com-
pared with night communication,

Leaving Fanning Island, the yacht pro-
ceeded to Tonﬂareva or Penrhyn Island
2,900 miles from Honolulu located "in lat.
9° S, lon. 158° W. It was observed that the
signals retained the same strength, and
nwhtly communication was carried on with
perfect regularity.

‘While the yacht was sailing from Penrhyn
Island to Tahiti, and also when anchored in
Papeete Harbor, 2,300 miles from Honoluluy,
the results remained the same.

Leaving tle Society Islands, the boat
sailed for Rarotonga, in 21° south latitude,
Palmerston Island and Niue in lat. 19° S.,
lon. 169° 55" W. Roebuck reports FX1 sig-
nals as the strongest issuing from Hono-
lulu, with practically no fading or swinging.

After a cruise in the Samoan Islands, the
Kaimoloa will proceed to New Zealand, via
Suva and the Fiji Islands. The operator
expresses the opinion that there is not the
slightest doubt but that communication will
be maintained with FX1 throughout the re-
mainder of this long South Pacific cruise.
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¢e 141 ” 5.00 Prize Winner [n the
The Fuglﬂve ""'aadio Ng{ss Pllayeéontest

-

CAST OF CHARACTERS
FRrRANK, a chauffeur. Arricg, his wile
I'rEp, her brother.

Avrice  (at telephone) Lintock 4-1-9-5,
please. Yes, please. Is this Sarah? This
is Alice. How do you do, Sarah? You
didn’t come in this afternoon, as you prom-
ised.  Tomorrow afternoon surely, then.
Sarah, has l'rank come back to the house
there? No!  Well, I'm awiully nervous,
you know he should have been back hours
ago. You haven't seen him since he left at
:en this morning?  Yes, Sarah, I know he
s a careful driver but there are so many
nachines on the road now. Yes, I know I
shouldn’t be nervous, but what in the world
san be detaining him? He hasn't called on
the phone. Yes? Yes? Yes? Tl give
ip my fears, but I wish he would come home.
Supper has been cold for hours. My brother
fred is coming in this evening. I expect
aim now. (With catch in lher wvoice) Oh,
Sarah, I do hope nothing has happened. Yes,
a Happy New Year to you.

(Sound of New Year's celebration out-
ade.)

Yes, Sarah, the children are fine. I put
-hemt to bed long ago, but they keep asking
tor daddy. (Knocks at the door are heard.)
Saral, some one is at the door, and it is
£red, I think. T'll say good-bye now, yes,
good-bye, Sarah.

'rRep: I wish you a Happy New Year,
Alice, and to Frank and the boys. The
crowd delayed me, or I should have been
here—

ALICE: A very IHappy New Year to you,
Fred, I'm very glad you came. I've been
very lonesome all evening. I've been wait-
ng for Frank {or the last five hours.

Frep  (cheerfully) : Probably the crowd
nas detained him as it did me. But you are
aervous. There is no need for that. I'rank
<nows how to take care of himseli.

Avrice: I know I‘red, but five hours is a
song time, and there are so many machines
on the road now. People are celebrating
r00, and maybe driving a little less careful
han usual. (Nervously) T do hope nothing
1as happened to him, he hasn’t called up or
aything.

Fren: Oh, he was driving then?
fid he go?

Avicr: He went to Lindsay at ten on some
ousiness for the boss. Ile should have been
aack here by six, and here it is after eleven.
£ get more airaid every minute. (Celchrators
heard outside.) This is a poor New Year's
Eve for me. Of all nights in the ycar for
his to——

Frep: Why look at the worst side of it
qow?  Brace up and enjoy the noise outside.
Cet’s turn on the radio, and I'm sure Frank
will be back here in a jiffy. The traffic has
neen heavy on the road and he couldn’t make
-ime, that's all.

Arice: I wish I could brace up but I have
1 {errible {feeling of dread somehow. Es-
pecially since the fortune teller told me to
peware of accidents. (Crying) I wish I had
never gone to her.,

Fren: I told you not to place any faith in
fortune tellers. You should never pay any
attention to them. T'll tune in on the radio,
that will be a little diversion. (Radio music
¢s heard for a moment.)

Gee, that's swell music they are broadcast-
ing tonight, isn’t it? Listen to that jolly
crowd outside.

Arice: T can’t enjoy it, my head is in a
whirl. Tl go and make you some tea.

TrEp: Not now, Alice, thanks. Listen to
the program for a while. There. the an-
nouncer is on now. (Short pause). You

Where

By JAMES F. CONWAY

heard that? He says a dangerous criminal
has escaped from prison, at Lindsay, has
killed two men while trying to take their
machines, and has wounded a third while
escaping with his car! All towns should
be .on the lookout! (Music on the radio
again.) \What the matter? Alice, you look
pale!

Avrice: He killed two men while trying to
take their machines! He—he killed two
(crying) men while trying to—to—take—
their.—Oh Frank, I'rank, Frank. Oh Frank,
why did you go, why did—did—you-~ u-u-u

H

l.?RED: This is all uncalled for. There are

thousands of men with  machines.  Why
should it be Frank?
“THE FUGITIVE” will be =

broadcast on Monday, March 15, at
11 p. m., from WRNY, the RADIO
NEWS station in New York, as
enacted by a full cast of profes-
sional players.

Other prize winners in the
RADIO NEWS Play Contest will -
be published in subsequent issues of
this magazine and similarly broad-
cast by WRNY. The first prize
winner, “The Hidden Witness,” was
broadcast on February 15 from
WRNY, where it was performed by
the Radio Theatre Players.

Arrce: Oh, Oh, Oh, it must be, it must
bel (Celebration louder than ever outside.)
Oh, Onh, I knew it when he didu't call up,
when he did—did—didn’t call me up, he—
always did before.

I'rep: You must not allow yourself to
think that way! Why don't you forget it
for a little while? ‘There the announcer is
on again; he is giving the names of the men
—(a short pausc)

You see he said Bailer and Bellews were
the names of the two men that the convict
got—letters and cards were found in their
pockets, so the names must be correct.

Avice: Oh, Oh, Oh, T'll die! He said
Bailer, but he got it wrong, it's Tavlor, it's
(gasping) TFrank! It must be FFrank, Oh,
Oh

Frep: What's the .matter Alice, don't—
don't faint—there—there—she has fainted,
there now rest on the sofa. (Nervous)

Bailer is pretty close to Taylor at that. )
guess 1'd better get her some water. (Noise
outside slowly dies out.) She’ll revive in a
minute now, cold water is good. This has
been a terrible evening for poor Alice, I—
I wish I'rank would come now. Alice—Alice
—wake up dearest—gee—she’s pale alright.

ALICE (now reviving) Oh-—~oh—Fred, has
Frank come back yet?

FrEp: Lie'll be here soon now, sis, don't
fret any more, it isn’t good. 1lave some of
the water.  (Radio music plays again.)

Arrce: Oh, my boys, my boys, are they
safe, are they safe?

I'rep: Don’t rise now, Alice, rest awhile
The boys are sleeping.

Avice (erying): I must see them—Oh
I'm so weak. (going out.)

I'rep: The radio sounds beautiful in con
trast to the excitement inside and outside
tonight—gce—I wish Frank would come
liome, she's fretting a lot. But—hbut—Bailer
—Bailer—is mighty close to Taylor—I pray
it isn't true. IHope should spring eternal

ALICE (returning calinly) : \What were you
saying, I'red?

I'ren: Hope should spring eternal, agains
any fear.

Arice: I'm hoping, Fred, hoping
Year's racket is heard faintly.)

I'rRED  (exuberantly): I hear steps on the
stairs outside! It's him—It's him—! I'D
open the door.

I'ren: Why, hello, Frank! Where have
you been keeping yourself?

Avice (Joyously): Frank, dear, I'm so
glad you are safel

I'vavk: Happy New Year, Iired! I've beer
busy with a jailbird all evening!

I'vep: Busy with a jailbird?

Avricr: I've been so worried about you—
but I'm so glad nothing happened.

Franx: I tried to call up but the line was
busy. I've been busy too since five o'clock
—1I captured Rader the convict and turned
him over to the Lindsay police!

IFrep and Avice (simultancously) - You
captured Rader? But how?

(Nerwe

(Continued on page 1476)

“Alice: Oh, oh, oh, I'll die! He said Bailer.
but he got it wrong, it’s Taylor, it’s Frank! It
must be Frank. Oh, oh! ——"~
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Radio Developments In Pictures

it A SIGN OF THE TIMES

At the left is shown what is, perhaps, the only singing

sign in existence, which advertises a radio company in

Lima, Ohio. The case at the top of the sign encloses

a loud speaker, which is connected to a set inside the

store. “It speaks for itself,” says the inventor, ‘“‘even
if this sign is a lyre.”

0100 LS SRR O LGSR TR M e

NEW RADIO MAP OF THE UNITED STATES
‘This map, prepared for the Radio Section of ‘the Depart-
ment of Commerce, shows at a glance the broadcast sit-
uation. The stars indicate high-powered stations of 5-
kw. and over; the dots stations from 5-kw. up, and the
light ones those of less than 500 watts. It is easy to
see the congestion of stations in the more populous por-
tions of the United States, and imagine the problems it
brings in keepmg open radio channeéls; while in the great
western area, with its many isolated listeners, the sta-
tions are far apart. © Harris & Ewing.

RADIO TRAIN CONTROL
This is a roadside unit, used in the system of train con-
trol pictured at the bottom of the page, to relay signals
received from along the line. ) Fotograms.

RADIO CONTROL TO AVERT POSSIBILITY OF TRAIN WRECKS

The illustration at the lower left shows the speed g0, gernor which is attached to the pilot
wheel of a locomotive, when equipped with 4 new radio safety device. ~Through a controt
circuitin the locomotive, this will cause the brakes to be applied when the speed exceeds that
authorized by railroad regulanons The picture to the right shows one of the pick-up coils
on the locomotive: two positions being used, one for clear track conditions and one when
caution signals are received. Radio-frequency currents are sent out from oscillating units in
roadside cabinets (such as that at the left above) and follow the rails to the pick-up coils be-
neath the locomotive. The oscillators act as a block system, showing the condition on the
track ahead, whether clear, caution or danger. Signal lights in the cab convey the informa-
tion to the engineer. @ Fotograms,
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Views of the New Super-Power Station WIZ

WATER COOLER FOR VACUUM TUBES. This huge
water cooler, which is capable of cooling 100 gallons of
water per minute, is used for the purpose of keeping the
giant vacuum tubes used in the transmitter at an operating
temperature. This is necessary because the great power
which is needed to operate these tubes would ruin the com-
paratively delicate elements in a short time.

A MOTOR - OPERATED -
OIL SWITCH. Above is£ .

EE

shown one of the large switch-
es, which is located in a house
of its own and controlled
from the central switch board.
This switch is operated by a
remote-control switch, which
closes a circuit starting the
motor shown at the bottom of
the photograph. By running
the motor in the opposite di-
rection the switch is opened.

RIS

A CLOSE-UP OF THE 10-
KW. TRANSMITTING
TUBES. There are 64 of
these tubes used in the broad-
cast station WJZ at Bound
Brook, N. J. At the
lower left may be seen
the cotled pipe which
carries the cooling wa-
ter to the inlet of the
tube’s cooler. Notice
the large insulators
that are necessary for
this type of vacuum
tube.

Pl %

ISR AT

apparatus of the transmitting station is controlled from this one
panel, The man on the right is holding one of the 10 kw. power

CONTROL PANEL OF W]JZ. Every part of the complicated%
tubes,

GIGANTIC VERNIER CONDENSERS. On the left is shown
a pair of air condensers which are used for sharpening the tuning
of WJZ. They operate by varying the separation between the
plates and are verniers to the big condensers, the plates of which
can be seen in the extreme right background. The verniers are
_operated electrically by small electric motors. Photos @ Kadel &

Herbert.
=i
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WRNY for New York Qisitors

By CHARLES D. ISAACSON*

. >
PANCHO FUENTES
Who joins to her
voice his rich bari-
tone, in the ro-
mantic Spanish
mnelodieswhich have
thrilled thousands.

EMITO ORTEZ
Spanish prima don-

RE you coming to New York? Then
let me invite you at once to visit the
Rapro News Station at The Roose-

BEN BERNIE
*The maestro him-
self,”” director of

e g’;"r:aisnm}rt‘;g velt. You will find the hotel one of the brchestra which
and France, whose the most beautlful in the country; .and you enjoy three
splendid  soprano there you will hear one of the ~ery best hotel ‘eve%‘IEzsN Ya week
is heard often at orchestras 1 have ever known—I m SHPLos
RN 2 ow refer to Ty

oy

k)

VERA SUNDELSON™

Assistant program

director, _ hostess

for WRNY’s ar-

tists and soother of
artistic tempers,

__Channing Pollock

Distinguished play-

wright, author of

“The Fool” and

“The Enemy,” is

a frequent visitor
to WRNY,

e

KENYON CONGDON
Who recently made
his debut in radio
from WRNY. Mr.
Congdon possesses
a baritone voice of
QL distinction. -

Walter F. Grueninger
You have heard
him in “Harper’'s
Magazines’s” reg-
ular book reviews
at WRNY.

- tropolis,

Orlando’s Roosevelt Concert Orchestra, un-
der the direction of Herbert Sohman. You
have doubtless heard this orchestra play to
you three times a week through WRNY.
Here you will also see Ben Bernie, aund
dance - to his syncopating tunes—that is if
you stay at The Roosevelt, or dine here in
the Grill Room. But quite ‘apart from that,
please take this as your invitation to visit
the Rapro NEws Station on the eighteenth
floor, also the Rapto NEws Transmission
Room on the twentieth floor. We will be
happy to meet you and to greet you. You
will always find something happening, and
always find many celebrities on hand.
WRNY folks will be glad to write you at
any time and give you any information you
desire in preparing for a visit to this city.
FOR LOVERS OF DRAMA

By the way, are you ‘listening in every
night at 7.15 to the Radio Theatre Index?
For visitors to New York, this list is in-
valuable. Everyone who comes to the me-
of course, plans to attend the
theatre, and does not want to waste an eve-

Out-of-towners are asked, at this point, to
write to the Program Director and tell what
this Index means to them, and how valuable
it is proving.

THE SHOPPERS ADVISER

Another feature at WRNY that is par-
ticularly valuable to visitors to New York
is the Radio Sales Analysis.

Visitors to New York want to buy; they
want to buy the best things that are offered.
and get the best values; and every morning

are offering the things ‘that visitors are
anxious to buy.
GUIDE TO THE CHURCHES

For those who seek religious information
(Continted on page 1488)

t:'}FRANClNE VYDE
Whom you know
perhaps better on
WRNY'’s program
as “The Coloratura
Soprano.”

o

y
6’ Samuel Polonsky

Broadcasts through

WRNY the finest

and most soulful

violin concert num-

bers. He is a pu-
pil of Auer.

e SEinne i e i B ——
Jack Wheaton's q . ose P'lano Danc-
orchestra from exact information that you want—ahout the es — not dance
WRNY and en- plays you want to see—where they are play- musie, buf o
ifg;g D D) O ing, the members of the casts, the type of based on dance
S plays, what you can expect in the way of themes you know.

music, laughter, thrills, etc. 4

ysargei Klibansky
A famous teacher
of singers, who has
instructed many
eminent artists, is
the conductor of a
series at WRNY.

The veteran oper-
atic conductor of
whom you. will
read more in this
article, is now di-
vecting at WRNY,

ROMUALDO SAPI&

ﬁh— for the radio.

© MAURICE SCHWARTZ ' |
The famous director of the [
Yiddish Art Theatre, who

has made ‘“The Dybbuk™
a dramatic success in two
languages, appeared re-
cently at WRNY in char-
acter as ““The Meshulach,”
supported by his cast of
players in a special ver-
sion of this play adapted

P p— WRNY is now selecting the most interesting g

This gifted little offerings of the better grade department é‘“‘““ ‘“’A"f" ff,g]"u

pianiste is but 11 stores and' shops, for the benefit of the Tgﬁgﬁserﬁ’anm,’ﬁ

;f,i‘,‘sm‘;‘yd'ﬁf,‘;“;%{ women particulatly. This service will en- is now preparing

Lo e able those whé are planning to come to New i, {eio CRIE

it, after hearing York in the next few days to know just Wr“;’;duf&o;ﬂ 1o

her at WRNY. which stores to shop at, and which stores : -

Harry Finkel, M. D.
Whose talks on
“Diet” are not the
least interesting of
WRNY’s weekly
features. He tells
what foods suit
vou.

. *® Program Director of WRNY.
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“So’s Your Old Ghost”

13 ND what's more, Buddy, you can
take my word for it, that was the
slickest game that ever was
doped out.”

“Is that so? Well, suppose you tell me
all about it. Got the time?”

“Aw say, what yer tryin' to do—slip us
the wise tongue? Lay off that stuff, guy,

lay off it! I got nothin’ to do and the whole
night to do it in. Hey, Joe, make ours the
same!”

This last was accompanied by a look of
mquiry in my direction, which I as silently
answered with a nod. Joe, the man of all
work in Red Mike's saloon on Ninth Ave-
nue, in the town known to the world in gen-
eral as Manhattan, brought two glasses filled
with something that Mr. Volstead would not
consider *“‘good” beer,—but we did.

It was this excellent beverage that had
drawn me to the little back room of Mike's
thirst parlor that rainy night. After my
nmore or less arduous day's work on the
paper downtown even my comfortable bache-
lor -quarters had seemed to be lacking in
something and I had braved the elements to
seek relaxation—and refreshment—in Mike's.
I had brought along a book and had read
about an .hour, when the door into the bar
had opened and an ugly head with a battered
cap had been thrust in.

At once my mind jumped back to a simi-
lar occurrence in 1918. I was then across
the pond doing my bit with the Signal Corps
as a radio operator, and had been located for
some days in a sector that was, to say the
least, just a bit lively. One night when
everything possible had gone wrong, as it
seemed, the shack door was jerked open
and a head poked in with the “tin derby”
cocked jauntily on one side.

“Hey, Buddy, I seen your light as we
was passing and thought you'd like to know
we was retirin.”

“The hell you say!”

He looked astonished—laughed—and van-
ished.

By MARIUS LOGAN

However that sentence had been a great
liclp—a very great help in fact. My equip-
ment had not been working well and mes-
sages were jammed and garbled, and I had
received no orders as to the retirement.
Atter destroying the necessary things in the
shack, I left as quickly as I could and

~ caught up with the retreating company.

Later on I looked up the little fellow who
had really saved me—for a barrage had
started soon after we had left—and found
that he hailed from New York too. Pat
McRosen had been born and raised in the
neighborhood of Ninth Avenue and Twenty-
third Street—and all the world knows what
that means. Yes, hie was hard-boiled, but
like most ten-minute eggs his shell was the
hardest part of him.

So when the door in Red Mike's opened
and I recognized the same head, I said:

“The hell you say!”

Pat took a long look at me and then the
rest of his poorly-clad body was dragged
through the door. IHe was short, just an
inch or two over five feet; with black hair,
that at the moment needed the attentions of
a barber; eyes that were never still and gen-
erally shifting nervously from place to place;
one ear distinctly of the caulifiower type, and
what learned professors of human nature
would call a weak chin. IHis clothes were
hand-ne-downs and he seemed to be on his
uppers.

“Sit down, Pat, and have one on me” I
invited, “and tell me how the world's been
treating you since I left you in Brest.”

His story was like many others that have
been heard all over the country since the
close of the war. No work to be had—
starvation just a step around the corner—
so he had resorted to the only thing he
knew how to do at all-—the confidence game.
And it was here that he seemed to take on
new life when he siarted to tell me about
“the slickest game that ever was doped out.”

“\Well, it was this way,” he began, after
sampling the glasses’ contents, “after bum-

ming around the coumiry tor five years and
not getting nowhere, I hunts up my old pal,
Solly, the Egg, here in the old town. Solly
was busier than I was doing nothing, so we
scrapes our skulls to see if we couldn’t pul}
something new.

“Solly had a skirt in tow that was one
knockout, believe me, boy! She sure was the
goods forty ways from the jack. Brains,
my gawd, she sure had plenty., And there
was a friend of Solly’s named Mat Frankel,
that was a classy boy with a smooth tongue
and a swell line of society patter. When he
worked, which wasn’t any oftener than he
had to, he was touring the country in vau-
deville as a ventriloquist.

“Well, Mat and Solly had been playing
with this here radio. They'd sit and fool
around with the thing for hours when we
should have been doping out something to
collect us some jack. Mat had worked for
a while, when the vaudeville business was
sort of on the fritz, in some big radio fac-
tory, where he had been with a guy that had
been playing with these here short waves,
you know, down around five meters or so?”

“Where did you learn so much about it.
Pat?” I interrupted.

“Aw, say, I ain’t no dope-head. Playing
around with those birds I picked up a lot
about old kid radio. But listen and pipe
down. These two bozos they finally get a
set working—and working good, what ]
niean—on five meters, see? We used to send
messages across the room and then we tried
it from my room over to Solly’s and it sure
did work great.

“One night Solly’s fady friend was there
and she pulled the one grand little idea. We
was to rent a place in a classy dump and fix
it up like a spiritualist’s dive—you know.
hangings with stars on them—classy chairs—
decp carpets—Ilow lights and all the old
bunk. Then we was to fix up the radio so
that we could send and receive messages
from there, the dope being that we could

(Continued on page 1458)

i

“Solly parks him carefut in the
easy chair and brings the lamp
with the mike in it nearby and
they is all set for the party.”
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The Radio Watchman at the Gate

By Dr. K. SCHUETT

In nearly every large manufacturing plant trouble has been experienced with employees carry-

ing home small pieces of metal; instruments, etc.

In Germany a large manufacturing plant

has prevented this by installing a radio detective, as explained in this article.

URING the past few years, and es-
pecially since the war, it has been
found necessary by the management
of many large factories to maintain

a close inspection of their employees when
the latter pass from work: as otherwise the
dishonest element, always {ound among them,
would be certain to seize the opportunity to
carry away tools and valuable small articles
of manufacture, either completed or partially
so. It is obviously impossible, because of the
time and labor which would be required to
do so, to make a search by hand- of the en-
tire working force: and mechastical processes
of examination (“frisking”) although such
can be devised, require apparatus ent:rely too
expensive, and are ineffective to produce the
desired certainty of results.

However, two German scientists, Drs.
Geftchen and Richter, of Leipzig, have re-
cently worked out the details of an elec-
trical apparatus by means of which, without
any physical contact, it is possible to make
an effective search of every person leaving
the premises; and to determine with cer-
tainty, and instantaneously, whethér he is
carrying with him any object of a metallic
nature.

THE COIL AS A DETECTIVE

This examination is effected by the change
.of pitch in a telephone headset, which is worn
by the person who is charged with the duty
oi carrying out the inspection. The work-
men leave the factory grounds through a
wicket gate; as shown in the 111ustrat10n
which is taken from a photograph of the
main exit of a German factory, where the
apparatus described in this article is in suc-
cessful operation. The wicket, or frame-
work surrounding the gate, through which
the workmen must pass in single file, is

constructed to enclose and support a coil of
many turns of insulated copper wire—the
“gate-coil” shown in the diagram of the cir-
cuit, on this page. A condenser, C3 in the
diagram, is so adapted to the coil that they
form an oscillating circuit, inductively
coupled to a circuit containing a generator
of audio-frequency currents (No. 1). This
circuit is brought to oscillation in the same
manner that the carrier-waves, of radio
broadcast stations, with their higher fre-
quency, act upon a radio receiving- set tuned
to a critical point.

The number of oscillations per second
(the frequency) in such a closed circuit de-
pends upon: first, the size of the condenser
and its consequent capacity ; and second, upon
the size of the coil, or more properly, upon
its inductance. If the latter is increased by
adding more turns the frequency is dimin-
ished, the oscillations will fall to a lower
frequency, and consequently a telephone re-
ceiver counected in the oscillating circuit will
givesa note of proportionately lower pitch.
“MAGNIFYING” THE CHANGE IN PITCH

The inductance of the coil can also be
increased if a piece of iron, steel, or other
metal is introduced within it, because this
makes an alteration in the lines of magnetic
force emitted from the coil. This principle,
the use of which in the construction of trans-
formers is familiar to all constructors of
radio sets, is utilized in the detecting appa-
ratus connected to the gate coil, to learn
whether those who pdss through it have any
metallic substance concealed on their persons.

It will be obvious that the change effected

in the inductance of the coil by a piece of
metal which is small in size, in comparison
with the dimensions of the electrified wicket-
gate, may be practically nil. It may be often

This_illustration shows workmen passing through the

of the radio detective, which

« e
gate coil
indicates by a change of tone in the headset if any metal is passing through the coil’s field.

as small as one-hundredth of one per cent.
The resulting change in the pitch of the note
heard in the telephone set would in this case
be entirely too small to be detected without
the aid of some further electrical appliance.
This, however, is provided in the following
1n°’emous manner,

PHONES ~—a.
Cs
AMPLIFIER
Co
Ci
L

= AUDIO AUDIO
GaTE/ FREQUENCY  FREQUENCY
coiL GENERATOR  GENCRATOR

Above is shown a schematic diagram of the
radio gate watchman, which is fully explained
in the accompanying text.

In a second oscillating circuit, connected
with another generator of audio-frequency.
impulses (No. 2), oscillations are brought
about, having almost exactly the same fre-
quency as those produced in the circuit con-
nected to the gate coil. Now, if these two
series of oscillations are caused to act simul-
taneously upon the telephone, with proper
adjustment, a note is produced in the tele-
phone, differing i pitch from both. It is.a
great deal lower. This phenomenon is akin
to that produced by playing two organ notes
of low pitch which do not harmonize; the
“beats” resulting measuring the differences
of their frequencies.

What happens is that a wave at one of its
amplitudes (highest points) is weakened by
the second sound wave, and at another ampll-
tude is strengthened by it, so that the times .
at which the sound strikes most forcibly
upon the ear occur at greater intervals; and
this produces the effect of a greatly- -lowered
pitch. The periodicity of the beats, which
constitutes their pitch, becomes of course
highest as the frequencies of the two sound
waves tend to become equal, and it falls
with great rapidity when their difference is
very slightly increased.

Thus, if we tune the two circuits of our
detector apparatus to bring about a beat
of definite pitch, and then introduce into the
gate coil a piece of metal, the frequency of
the gate-coil circuit is lowered. The result
is that the beats heard in the telephone sud-
denly change in pitch: and they revert to
the original sound only when the piece of
metal is again removed from the field of the
coil.

OPERATING THE RADIO DETECTIVE

In the illustration which accompanies this
article, the apparatus with the amplifiers
which produce the audio-frequency oscilla-
tions is shown at the right, standing on' the
window ledge. The attendant beside it wears
the telephone headset, which is connected to
the two circuits as described, and notes the
change of sound, if any, as each man passes.
The de«rree of sensitiveness to the presence
of metal, attained by the use of this appa-
ratus, is aatomshmc Even watches and keys

(Conmmed on. page 1493)
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JAPAN

A——— Broadcasting is seizing
H Starting the the imagination of Japan,
£ Youngin and an effort is being
£ the Right made to cultivate the
g Path. youthful Japanese mind
S wmt 30 radio matters.  The

principal of the Taisho English School, in
Tokio, is training his young pupils in the
writing of prose and verse especially for
radio broadcasting. I{c has formed a world
radio lcague and wishes to broadcast “the
world's dear children’s literary articles for
the Japancse children.” The literary at-
tempts will be transmitted in English from
the Tokio Broadcasting station.

Above is shown a wire designed especially for
coils that have to be space-wound. With ordi-
nary wire this is rather difficult, for it is no
easy matter to space every turn uniformly; so
an English firm has used bare wire around
which are wound two threads, in the manner
shown above. This conductor, which may be
obtained either stranded or solid, many be
wound evenly on a tube with the nroper spac-
ing due to the thread.

ITALY

v A concession has lately
Electricity been granted by the Ital-
Supply ian Government to a Mi-
Control by lan company to establish
Radio six radio transmitting

and receiving stations, in
connection with electric power stations, and
their transformer and local distributing sta-
tions. The purpose of the installations is
to transmit by radio operating instructions
to the engincers in charge at the different
stations.

The concession, which is to run for a
period of ten years, authorizes a wave-length
af 1,000 meters for two of the installations
and 1,750 meters for the others. Messages
are to be only transmitted between certain
fours, except in the case of emergencies.
This is said to be the first installation of
this kind in Italy.

A new idea in crystal detectors is shown in the
accompanying illustration. In the first place,
the crystal element has a flat surface, composed
of a number of very small crystals mounted
together. It is stated that the great number
of these makes the finding of sensitive points
extremely easy. In place of the usual cats-
whisker a small ‘plate of resilient material -is
used. - -This® detector may be mounted on .the ,
front of a’'panel; high efficiency is' claimed for it.

GREAT BRITAIN

No fewer than 1,574,572
listeners now hold licen-
ses in Great Britain, so
that a recent estimate of
ten million listeners to
British programs seems less extravagant than
it was at first supposed.

Iticrease of
Listeners in
1925.

Flewelling with
Radio News

Rapro News announces the addition
to its staff, as a contributing editor, of
Mr. Edmund T. Flewelling, well
known as the inventor of the [lewel-
ling super-regenerative circuit. Mr.
Flewelling was awarded a silver cup
at the first Radio World’s Fair in this
city in 1924, for “constructive advance-
ment shown in receiving-set design;”
and another at Chicago. where he suc-
cessfully opened the Radio Show by
his short-wave transmitter, linking the
show with A. R. R. L. headquarters in
Hartford, Conn., at noon—one of the
first successful short-wave transmis-
sions effected from within a steel
building.

Mr. Flewelling was one of the in-
corporators of the Radio Manufac-
turers’ Association, and has served as
technical adviser to many organiza-
tions. His articles will, among other
things, tell of five years’ tests of radio
reception from an automobile through-
out the eastern United States: and of
the results of researches made during
the past year at his laboratory in Mi-
chigan. He will explain exclusively
in Rapto NEws his method of build-
ing radio sets practically without
wires, in a fraction of the time now
necessary and also an entirely new
method of securing radio frequency
amplification, whose influence upon
radio development is at the present
time impossible to forecast,

Street Cars

and
Interference

GERMANY

T he disturbance of
radio reception by street
railways is being system-
atically studied in Ger-
many. The Telegraphic
Research Institute has investigated the mat-
er more particularly in Berlin, and has found
that it is not the driving current but the
lighting current that is chiefly responsible.
It was found that when the lighting cur-
rent was increased. from 0.6 amperes to 2.5

The triple rheostat, shown in the sketch above,
is designed primarily as a space-saver on the

panel. Each of the three resistances can be
controlled separately from the front of the
panel, by means of the three dials and two
hol}ow shafts, Each shaft carries an arm,
which slides over the resistance, the latter
being wound on a fibre strip. But one hole
in the panel is necessary for the mounting
of this instrument.

amperes, the noises practically ceased, owing
to the diminished voltage.

Another remedy, first tried at Halle, was
to Introduce condensers of large capacity
(about 30 microfarads) in parallel with the
lights. This was successful in both Halle
and Berlin, where rolling contacts are used;
but not in Frankfort, Brandenburg or Karls-
ruhe, where aluminum sliding contacts are
fixed to the cars. The Frankfort Corpora-
tion tried substituting carbon for aluminum,
and found it beneficial, besides being cheaper.
In Berlin fifty-five tram cars have been
equipped with condensers to cut down inter-
{erence.

The casual reader of
the foreign radio journals
may be disappointed in
his search for noteworthy

“Radio as
She Is
Spoke.”

A waterproof radio set, designed especially for

lifeboats in an emergency, is shown in the

above illustration. - This set was shown at the

Shipping -and- Engineering Exhibit recently held
in London.: @ Wide World Photos.

bargains, but he will be
rewarded by the discovery of many literary
gems in some of the sales talks, for the
average European manufacturer pays the
prospect the compliment of endeavoring to
speak the latter’s language, when he wishes
to trade. What do you think of this?

“As specially I furnish my two apparatus
types, thousands of which are used in Ger-
many, best approved:

DETECTOR RECEIVER
with or without inductive coupling for al}
ware lengths
AUDION PRIMARY RECEIVER
with foil regeneration
AUDION SECONDARY RECEIVER
with fine taning for ware lengths 200-900-
(Continued on page 1493)
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All About “A” Batteries and Chargers

By A. P. PECK, assoc. [.R.E.*

Fig. 8. One of the low charging rate types,
technically known as a ‘‘trickle charger.” If
constantly used, it gives perfect results.
Ploto by courtesy of Fansteel Products Co..

HILE preparing the material to

be used in this article, and thinking

about “A" batteries in general, the

writer recalled the days when an
“A’” battery was more or less of a scarcity in
the radio experimenter’s laboratory. *“IWhen
was this?” you ask. Along about the be-
ginning of the World War, or a little prior
to that time. Great was the astonishment of
the various neighbors when they were
ushered into an experimenter’s laboratory.
and were allowed to listen to the dots and
dashes of the various commercial stations
that were received on a crystal detector
set.  Usually the first question asked was:
“Where does the electricity come from?”
And then their astonishment was further in-

creased when they were informed that no
electricity was used at that end of the
“line,” or rather that no local source of
current was employed. This was because
the greater part of the reception at that
time was accomplished with crystal detec-
tors, of the type just coming into promi-
nence which did not require the use of bat-
teries. These, of course, were the galena
and silicon types.

Today, however, batteries are the most
common sights to be found in experimental
laboratories and, for that matter. in connec-
tion with the majority of radio sets that are
in use. Generally speaking, there are three
tvpes of batteries, one of them being the
“A'" battery, and in this article we -will deal
with that source of current alone. Every
set in general use today employing vacuum
tubes, for the reception of radio signals or
programs, uses an “A” battery to light the
filaments of the tubes. This is its one and
only function; but if it does not perform
this properly, the action of the entire set
is spoiled. In order to make a vacuum tube
operate, that is the type of tube that is in
general use, it is necessary that a very thin
wire, scaled within the tube, be heated to in-
candescence, and this is accomplished by pas-
sing a current of electricity through it. The
“A” batterv {furnishes this current and so
enables the tube to operate. Of course, the
other batteries are jast as important as the
“A”; but we will leave discussion of them
to a future time. At the present, let us con-
cern ourselves only with the items mentioned
in the heading of this.article.

When we consider the way in which a
vacuum tube operates, as hitherto described
in this department (Rapio News for Sep-
tember, 1925-—page 314), we find that the
“A" battery, or the source of current for
the filament of the tube or tubes, must be

Fig. 6. Above is a view of the bulb type of charger, also illustrated in Fig. 5. Here the

cover is removed to display the rectifier bulb and the incandescent light which regulates the

rate of charge. With practically all chargers, full and complete directions for their opera-
tion are included by the makers.

Photos by courtesy of Gen. Electric Co.

* Radio Editor, SCIENCE AND INVENTION.

very constant in operation, or otherwise the
action: of. the set will suffer. Two separate
and distinct types of batteries have been
adopted for general use in radio reception
“or the purpose of supplying the current—dry
cells and storage batteries.

DRY CELLS

Dry cells are in use today, mainly hecause
they are convenient to use, are compara-
tively cheap in first cost and do not have
to be recharged.
thrown away and a new set installed. How-
ever, in the long run, a storage battery is
often found {far more satisfactory, because
it is always on hand, can be charged readily
and cheaply and delivers a very steady flow
of current. However. in isolated localities
where commercial electrical current is not
available for charging storage hatteries, dry

The above illustration is a rear view
of the charger shown at the lower left. The
taps are for the purpose of varying the wvolt-
age, according to the battery to be charged.

Photos by courtesy of Gen. Electric Co.

Fig. 5.

cells are found to give very good satisfac-
tion. You should always have a new set of
dry cells on hand before the old ones are
too far gone.

The principal way of testing a dry cell
and in fact, the only practical way for the
radio set operator is to measure the voltage
across the terminals of each separate cell.
Employ a low-reading voltmeter for this
purpose. When a cell is new, it will he
found to read slightly in excess of 1.5 volts.
After it has been in use for some time this
voltage will be found to have dropped off;
and when it reaches approximately 1.2 volts,
then is the time to buy a new set of batteries
and have them on hand for service when
necessary. Then, when the rheostats have to
be turned up all the way in order to receive
signals, and when you find that the signal
strength falls off appreciably after the set
has been in operation for a period of from
fifteen minutes to one-half ‘hour, you may
know that the set of dry cells that are now
being used for the “A” battery is very nearly
exhausted. It will also be found by check-
ing with the voltmeter that the voltage of
each cell has probably dropped to 1 or 1.1
volts. Change them at this time.

Dry cells are suitable for use with UV-
199 or C-299 tubes, as well as with WD-11

VWhen run down, they are

&
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HYDROMETER
SYRINGE

HYDROMETER
FLOAT Sng

FULLY DISCHARGED 1120
2 DISCHARGED 1160
% DISCHARGED
4 DISCRARGED 1260
FULLY CHARGED" L275- 1300

; /ACI D LEVEL
NOW

STORAGE
BATTERY

Fig. 1.

electrolyte

meter is used, and the float rises or falls ac-
cording to the condition of charge.

How to test the specific gravity of the
in a storage battery. A hydro-

and WD-12 tubes. In some cases, four of
them, connected in series, are used for oper-
ating UV-201 tubes or C-301A tubes but this
practice is not to be advocated. It would be
far better to use \WWD-11 or WD-12 tubes
and connect two or three dry cells in parallel
to operate the filaments. This subject has
been dealt with before in this department.

With regard to the care of dry cells, there
s little to be said. Xeep them in a dry
place and free from dust. Do not place
them near a radiator or in a warm place. as
this tends to cause them to deteriorate more
quickly than they will under normal condi-
tions. Remove dust and other accumulations
from between the terminals occasionally; so
that there can be no chance of a partial
short circuit between these two points, which
would also tend to run down the cells and
shorten their lives.

STORAGE BATTERIES

Let us now take up the con
storage batteries. These batter

erauon of
ies are un-

100 WATT LAMPS

e

D.C. LINE

+

FiG. 2

Fig. 2. Charging a storage battery from a
D.C. line is very simple. and the above circuit
is all that is required.

toubtedly the most commonly-used; and since
they all are similar in construction. we will
not boather to deal with various types here.
{t will be sufficient to gencralize.

The term storage battery is in fact a mis-
aomer. A storage hattery does not, tech-
nically speaking. store el ctricity in any form
ahatsoever.  Just what does happen is that
when electricity is fed into a storage battery,
1 chemical change takes place within it. This
chemical change is of such a nature that
when the two terminals of the battery are
connected to an external circuit through
whiclh current can flow, a reverse chemical
iction takes place and a current of electricity
15 generated.

It is quite essential that a storage battery
be chosen which is designed for the type of
work that is encountered in radio reception;
or in other words. the hattery selected should
be one that gives good service when used at
2 low discharge rate. Practically all auto-
mobile batteries, as well as those especially

designed for radio work, will give satisfac-
tion. However, there are some radio bat-
teries that will stand up a little better than
those designed {or automobile starting and
lighting. In the long run, there is little
choice between the two types. At the pres-
ent time, the writer is using a standard
type of automobile starting-battery which has
been employed for operating various radio
sets for a period of almost four years;
the battery is still giving excellent service
and in fact, does not show any signs of de-
terioration. This sort of service can only
be obtained by proper care of the battery,
and more will be said of this later on.

From the mention made of the chemical
action taking place within a storage battery,
it is quite obvious that some sort of arrange-
ment must be used for ntroducing current
into the battery so that the chemical change
will take place; and so that the battery can
later, after it is charged, be used “for operat-
ing a radio set. Furthermore, there is one
point that must be stressed here and that is,
that the type of current, introduced into a
storage battery when charging it, must be
of the same general characteristics as the
current to be delivered from the battery.
In other words, direct current must be used.

Fig. 4. The working parts of a very efficient
type of vibrating rectifier are shown above.
The case has been removed for this purpose.

[t is impossible to charge a storage battery
directly from alternating current such as is
found in the majority of house lighting sys-
tems. Some device must be used between
the house lighting circuit and the storage
battery in order to change this current to a
form suitable for charging the battery.
Although a charged battery delivers a very
smooth flow of direct current, still it can be
charged with a pulsating current of the same
nature. A pulsating current is one which
varies in voltage between certain limits.
However, it does not change its direction, as
is the case with alternating current, and

s i
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Fig. 7.

trolytic rectifier for charging; (right) the same

type of instrument with the case cut away to
show construction.

Photo by courtesy of Faisteel Products Co

Above (left) a standard type of elec-

therefore, is pcrfectly satisfactory for re-
charging any type of storage battery. The
various chargers described further on in this
article and illustrated in these pages will be
found quite satisfactory for remewing your
storage "A” battery for further service

CARE OF STORAGE BATTERIES

It is most essential that a storage battery
of any type be given good care. Failure to
do this will result in poor service and results
unsatisfactory in all ways. A storage bat-
tery, even though it is very ruggedly con-
structed, is nevertheless a comparatively deli-
cate part of your apparatus and must be
treated accordingly. It should never be
handled roughly or allowed to drop.. If you
do this, you are very liable to crack the
cells that contain the liquid; as a result, this
liguid or electrolyte will leak out, and since
it contains acid, it will ruin almost every-
thing that it touches. In view of the fact
that batteries contain acid and that break-
age is liable to take place at some time or
other, a good many radio set users provide
for such an emergency by placing their bat-
teries in shallow glass or hard rubber trays.
Then if an accident should take place, the
tray will keep the acid from doing any
damage.

Always keep the top of your storage bat.
tery clean. Do not allow water or moisture
to collect upon it, and be sure to dust it off
occasionally. After the dust has been re-
moved. wipe off every part of the top very
carefully with a cloth and then with another
cloth moistened with ordinary household
ammonia again go over the entire surface.
Be sure you get in between the filler plugs
and the connecting lead bars, as well as
under the bars and all around them.
Do not saturate this cloth with the

(Continied on page 1484)

Fig. 3, at the right, shows
a completely assembled
vibrating charger, the in-
terior view of which is

Fig. 4 above, This par-
ticular instrument is so
constructed that it can be
used for both “A" and
“B’ battery charging a.nd
in fact, one of these in-
struments is now in use
in the writer's laboratory.
For charging “B” bat-
teries, the fuse plug is re-
moved, a suitable-sized in-
candescent bulb inserted
in the socket, the upper-
most flexible lead on the
right-hand end connected
to the correct binding
ost and the two lower
binding posts connected

to the battery.
Pliotos by courtesy of

the Kodel Radio

Corp.
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Round the World in aRadio Equipped Lifeboat

HROUGHOUT the history of the

human race, men have been found

who are willing and ready to risk

everything in the interests of science,
discovery, and in search of means for mak-
ing the world safer for their fellow men.
Within the latter category fall Captain G. E.
Hitchens and his three brave companions,
who started from London about the end of
November “upon their adventurous 38,000-
mile cruise around the world in a standard
forty-foot motor lifeboat.

The radio apparatus aboard the “Elizabeth
& Blanche” is the standard lifeboat equip-
ment of the Marconi Company, and derives
its power from a 4-H. P. air-cooled gasoline
engine of particularly compact and efficient
design. Directly coupled to this engine is a
500-cycle A.C. generator, the maximum out-
put voltage of which is 200 volts. This
power unit, when run at full speed, is cap-
able of operating the ¥4-kw. quenched spark
transmitter shown in the corner of the table
in the interior view. On full power this
transmitter produces an aerial current of
about 2 amperes.

When run at reduced speed, so as to gen-
erate 110 volts, this same power unit is
used to provide current for the illumination
of the lifeboat; and for its searchlight,
which is designed for signalling purposes at
night, for picking up other boats, and to act
as a mark to guide rescuing ships.

THE RECEIVING EQUIPMENT

The aerial is of the four-wire flat-topped
variety, supported by two masts which are
situated as far apart as possible, and special-
ly designed for quick erection. and dis-~
mantling. When a lifeboat is housed on
the deck of a liner, these masts are lét down

By A. DINSDALE*

‘Four Englishmen are going on a world-girdling cruise in a 40-foot motor life-boat to test out
her seaworthiness, her radio equipment and general usefulness.
description of the radio equipment of the “Elizabeth and Blanche.”

by a hinge, and kept stowed along the fore-
and-aft line of the boat. .

The standard lifeboat receiving equipment
may comprise either a straight 2-tube re-
ceiver of non-directional properties, or a
specially designed radio compass receiver,
employing six tubes, which is used in con-
junction with a loop antenna, such as shown
in the interior illustration, just behind the
operator. It is stowed in this position when
not in use. Its location under service con-
ditions can be seen in the exterior view of
the boat, where it is visible in the centre
of the boat, pointing athwartship.

Turning to the interior once more, the
radio compass receiver is shown immedi-
ately in front of the operator. The tubes
employed are of the well-known tubular
V-24 type, the first four (top four in illus-
tration) of which are R.F. tubes, the fifth
the detector, and the sixth a stage of A.F.
amplification. Immediately below the tubes
are the controlling switches and tuning con-
densers. Between these condensers there is
fitted a crystal detector, which acts as a
stand-by, or alternative means of reception,
so that “A” battery energy may be con-
served when tube reception is not an absolute
necessity.

Where a radio compass receiver is not
desired, the alternative receiving equipment
is not- so elaborate, consisting merely of a
detector and one stage of A.F. and also
arranged for alternative crystal reception.
This type of receiver must be mounted in
the boat on strong elastic slings, so that
violent movement of the boat, engine vibra-
tion, etc., shall not cause microphonic noises
in the phones. Both these types of re-
ceiver, like the transmitter, are designed

Interior of wireless cabin, showing Radio Operator Gilbert Moss, seated before his instruments.
Behind him, on the deck, is the loop antenna, unshipped. In the corner of the bench is the 34 K.

quenched spark transmitter, and on the bulkhead in front of Mr. Moss is the 6-tube radio compass
receiver and the 2-tube all-wave receiver, both fitted for alternative crystal operation. Photos ©

Marconi Wireless Telegraph Co., Ltd.

*Member of the Radio Society of Great Britaii.

The article below gives a

for operation only in the immediate
vicinity of the 600-meter wave-length. Tt
is not necessary to provide for others, be-
cause all distress work at sea is carried out
on 600 meters.

For the purpose of the voyage of the

e s

The 40-foot motor boat moored at her dock in

London. Notice the main and loop antennas,
the latter amidship, and the searchlight.

“Elizabeth & Blanche,” however, a second
receiver has been fitted, capable of covering
all the commercial wave-lengths. It is a
2-tube outfit (det. and A.F.), fitted with
alternative crystal detector. Its purpose
aboard the “Elizabeth & Blanche” is to en-
able Captain Hitchens and his companions
to receive time signals, meteorological re-
ports, and news bulletins, all of which are
sent out on the longer wave-lengths.

PROVISION FOR EMERGENCIES

The “A” battery power for the tube fila-
ments is obtained from two 4-volt 40-ampere-
hour storage batteries. Omne of these bat-
teries is normally kept in the boat when
the liner is at sea, and the other in the
vessel’s radio room, where it is charged. It
is the duty of the chief operator of the
liner to see that one full charged battery is
always in the lifeboat.

The object of iustalling a separate power
unit for the radio equipment, instead of
driving the radio generator from the main
engine of the lifeboat, is to make the radio
independent of main engine breakdowns.

The range called for in the British regula-
tions on the subject is 50 miles. when com-
municating with another ship fitted wnth a
crystal receiver only. With tube reception
at the other end, this range can be greatly
exceeded, and in actual tests with the abqve
described gear, transmitting to ship equip-
ped with a tube receiver, ranges up to 175
miles have been obtained. Communication
has also been maintained for an hour with a
coast station, in daylight, at a range of 300
miles.
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REMOVING BATTERY CORROSION

6. John H. Harbson of New York asks:

Ques.—The terminals of my storage bat-
tery get covered with a greenish paste. How
can I get rid of this; as no matter how
ften I scrape them clean, in a day or so they
are again covered?

Ans.—This
securs i every storage batter}, and may
easily be removed with a solution of ordin-
ary baking soda. Dissolve a tablespoonful
of soda in three ounces of water, and apply
it to the terminals with a rag. The cleans-
ing 1s progressing satisfactorily, if a bub-
bling and bhissing takes place where the

The copper sulphate corrosion that occurs on
battery terminals may be easily removed by
wiping with a soda solution,

copper sulphate (the greenish substance) and
the soda solution come together. The ter-
minals are wiped clean with another rag,
1s soon as this chemical action has ceased.
The terminals of the battery should be
smeared with a light coat of vaseline, which
will in no way interfere with the proper
functioning of the battery and prevent a
recurrence of the accumulation.

This copper-sulphate corrosion on the
terimnals of storage batteries is caused by
the solution inside the battery creeping up
to the terminals by capillary attraction.
Howecver, the light coating of vaseline will
he found to be a good remedy.

BUYING A LOUD SPEAKER

7. James T. McCullam of Houston,
Fexas, asks:

Ques.—I wish to purchase a new loud
speaker to use with my five-tube tuned
radio frequency receiver. Are there cny set
rules which you can give me which will give
maximum results?

Ans.—The selection of a loud speaker is
generally taken too lightly by the average
fan. If a speaker gives a great volume of
sound \\xthout too much dlStOI’thﬂ the pur-
chaser 1s in many cases sa’nsﬂe([ Then,
after a few months’ use, a new type of
speaker is advertised in the papers and maga-
zines; it is heard somewhere and the fan
thml\s seriously of discarding his own ;md
getting a new one,

However, there arc loud speakers on the
market today which are just about as near
periection as can be expected: so that one
might be purchased today without the fear
that something which will make you jealous
will appear on the market tomorrow. In
many loud speakeri there is a so-called
“mellowness” of tone which is perhaps very
pleasing to some people, but which also de-
ceives many. It must be remembered that,
in music, the same note can be played on a
dozen instruments and yvet there will be a
distinct difference in the sound. For in-
stance. play the note A above middle C on
the piano. play the same note on a violin and
then on a flute. The difference in quahtv
will be unmistakable.

Tust what causes these differences?

. It is
simply a matter of overtones:

there is in-

is a form of corrosion that

THIS page constitutes what is to
be known as the SET OWN-
ERS’ INFORMATION depart-
ment, and is to be conducted reg-
ularly each month in RADIO
NEWS. The purpose of the de-
partmént-is to furnish assistance to
those readers who have not yet
acquired any extensive knowledge
of radio, but who are the possessors
of radio receivers and wish to know
how to handle them.

There is always new blood com-
ing into the fratermty of radio en-
thusiasts; and it is obviously un-
reasonable to expect that they can
intelligently read the articles which
are written for the more ex-
perienced fans. Consequently this
new department has been started
for their benefit; and we invite any-
one who desires to do so, to write
an account of his troubles to the

. editor of this department. No let-
ters will be answered by mail. The
editor will select from the- letters
which he receives those queries
that seem to be of most practical in-
terest to all, and will answer them
fully and in detail each month.
There will be no charge for this
service. Simply write to SET
OWNERS’ INFORMATION DE-
PARTMENT, RADIO NEWS, 53
Park Place, New York City..

sufficient space here to go into the theory,
but the reader can ascertain for himself by
consulting any good textbook on physics. In
loud speakers, hox\e\cr these overtones arc
sometimes sacrificed in order to get the bass
notes, with the resultant effect that it is im-
possible to distinguish between a violin and
a ’cello, for instance.

So, in the selection of a loud speaker, it
would be well to listen to a small orchestra
and see if the different instruments can be
distinguished. Can the high notes of the
flute he separated from those of the violin?
Can the notes of the ’cello be distinguished
from those of the oboe? It is safe to say
that if a loud speaker will stand these tests,
any other duties that are required of it will
be satisfactorily fulfilled.

INSULATING THE AERIAL
LEAD-IN
8. Samuel L. Linhart of Philadelphia,
asks: '

Ques—Why is it necessary to keep the
lead-in of an antenna away {rom the roof
and the wall on its way down to the receiv-
ing set?

Ans.—It must be remembered, in connec-
tion with an antenna, that not only the wires
that are stretched between the insulators on
the roof, but the wires leading from these

Keep the lead-in at least six inches from’ the
roof and walls to insure good reception.

wires to the set itself, are at the same po-
tential with respect to the earth, and the lead-
in must be considered as part of the antenna.
That is: when an incoming radio wave meets
an antenna in its path, it induces a charge
in the wire composing the antcnna, and the
wire that is connected to the receiver trans:
mits this charge to the set. This radio wave
is at high frequency and irom the very
nature of radio waves, very casily jumps
irom one medium to another at a lower po-
tential. Now if the wire from the antenna.
being at the same potential as the antenna.
and therefore greatly different from the zero
potential of the earth, is allowed to be
within one or two inches of a grounded ob-
ject, such as the roof or walls of the build-
ing, the charge will leak off the wire and the
signals received at the set will be wealk.

The wire that leads from the antenna to
the receiver should be kept at least six inches
from the roof or wall. Insulators may be
had, one end of which may be attached to
the wall, and the other end has an eye for
the wire to pass through. The place where
the lead-in wire passes into the house should
be as well insulated as any other part of
‘he stretch. A good method is to procure a
th-inch board, about four or five inches
wide, of length equal to the width of the
window through which the lcad-in is to be
brought. Drill a hole in this board at a
slight angle to the horizontal, equal in dia-
meter to that of a porcelain tube insulator,
through which the wire will pass into the
roont. The insulator should slant with its
lower end outside the window, so that rain
will not enter the tube.

This hoard can be placed under the lower
sash of the window and held in place by the
sash.

e

The main difference between “A” and “B”

battenes is in the internal construction, as the

former is for heavy duty and the latter for
light.

WHY “A” AND “B” BATTERIES?

9. Frank V. Billings of Schenectady, ‘N.
Y., asks:

Ques.—Why are two separate batteries
necessary to operate the ordinary vacuum
tube in a radio receiver?

Ans.—In the first place the filament of the
vacuum tube must be heated and this is done
by the “A” battery, which is 134, 435 or' 6
volts, depending on the style of the tube.
When an object is heated, it throws off
clectrons ; and some certain substances throw
off -more electrons than others, without de-
stroying the object itself. IFor example, it
has been ascertained that the electronic emis-
sion of thorium is very high and the fila-
ments of vacuum tubes are coated with this
substance. The heating by electricity is
easily done, as one of the most efficient
changes of electrical energy is into heat
energy.

When the electrons are released from the
filament by heating, they are free to fly in
any direction. It should -be remembered that
electrons have a negative charge and if there

(Conhnucd on page 1489)
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New Developments in Radio Apparatus

ROMINENT philosophers have been

warning the public against too much

standardization, because it tends to kill

initiative and acts as a deterrent to
progress. Although, in recent installments
of this department, the tendencies toward
mass movenients of manufacturers toward a
common goal have been remarked, there are
some who refuse to “follow my leader,” and
who achieve success by the individuality of
their products. It is upon such manufactur-
ers that the industry is dependent for a
great part of its advancement.

The apparatus described on the following
pages is peculiarly tvpical of this phase of
radio eugineering.

A RECEIVER BALANCED BY AN
ALL-CAPACITY BRIDGE

The bhroadcast receiver illustrated on this
page may seem unusually complex in tuning,
to those who have hecome accustomed to ex-
pect single-control in all of the newer sets.
Yet it is one of the very latest to appear on
the market. It is important, therefore, that
we investigate the reasons for he multiple-
control.

To start with fundamentals, a gain in
any particular aspect ol design in radio, as
in any other field, must be expected to entail

T A R
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In this interesting survey of the radio market, Mr.
manufacturers who have departed in some ways rom the standardized ideas of the industry,
and have thereby created radio apparatus with unique, as well as valuable, features.

By WILLIAM J. GRIFFIN

will cut out very powerful locals and bring

in distant stations through bad inter{ference.

The receiver is adjusted so that the dials
read approximately the same at all wave-

Griffin discusses the products of several

Aun inspection of the wiring diagram shows
that each of the radio frequency stages of
this set forms a perfectly balanced Wheat- -
stone’s bridge, and {furthermore, that the

This cabinet is distinctive in design, but the circuit and instruments within are even more
unusual. . Notice the separate panel light above each dial. The four controls run. ‘in absolute
. synchronism, and do away with -the necéssity of single control.i”

lengths. On the average rccewer the set-

tings never vary miore than a division or so
of the dial-
with two hands, there is 11t1[e excuse for not
using them.: The four dials mav be set ac-
curately for any desired -station; and the

e
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This bottom view shows the unusual method of wiring (which aids to suppress oscillations)

and the small compensating condensers near the R.F. sockets.

Three more are on the {ront

panel (No. 9, below.)

some degree of loss in another aspect. Sin-
gle-control is a commercial impossibility, if
each of the several circuits ‘operated by one
knob tunes very sharply.” Always it is to be
had at some sacrificc of selectivity and sen-
sitivity, The manufacturer of the receiver
shown in the accompanying illustrations be-
lieves that selectivity and distance are char-
acteristics of more importance than single-
control. In consequence multiple-control is
used: and the circuit is so designed that it

(Above) One of the R.F. transformers d its

shielding “can.” (Right) Top view: 1, R.F.
amplifier sockets; 2, detector socket; 3, A.F.
amplifier sockets; 4, double condensers, 5, de-
tector tuning co.ndenser, 6, coil “cans’ for R F.
transformers; 7, A.F. transformers 8, panel
lights; °9, compensating _condensers; 10,
rheostats; 11, amperite, controlling A.F.
amplifier.

great amplification of which this set is cap-
able makes “hunting” for stations unneces-
sary. Powerful stations.within, two thou-
sand miles come in readily without searching.
The lack of any auxiliary balancing controls
which must be used in tuning, makes the re-
ceiver simpler in the long run than many
which have fewer tuning controls, but a mul-
titude of knobs controlling rheostats, poten-
tiometers, compensating condensers, etc.

As human- beings are’ supplied’

Photos by courtesy of IVzﬂbc;e‘ ‘Mfg., Co.

tuning process does not tcnd to unbalance
the bridge at any pomt in the wave-length
range. ]ust how this is-done has been tolcl in
detzul, in articles appearing in former ‘issues
of Rapto'Nrws (page 797 of the December
1925 issue and page 1152 of the February
1926 issue) .-

The” small bdlaucmg condensers are not
controlled by knobs of the msudl type, as thcy
need be set but once, when the tube: are in-
stalled, and neced he changed only when new
tubes are put in. The adjustments are made
by mecans of a screwdriver, as the shafts of
the minute balancing condensers bear slots
much like the head of a screw. These are
covered, after the adjustments are completed,
by small metal caps which screw on and pre-
vent accidental de-tuning.

A glance at any of the illustrations will
show that the whole set is constructed in a
fool-proof manner, and intended to last for
many years. The variable condensers are
protected by ccliuloid cases; and the coils are
shielded in metal containers which remove
the last possibility of feed-back and conse-
quent oscillations. On page 1497 is shown
the exact construction of the coils themselves.
The relation of the coil to the shielding is
such that the absorption losses are trifling.

The small panel lights are an important
aid in tuning, especially as this set may be
logged and will bring in a. station at precisely
the same setting night after night.

The bridge system, of course, suppresses
all tcndency to OSC1llate, and mal\cs it as free
from extraneous- noiscs. as any set can be
made at the present time. The cabinet is
distinctive, as its design is more elaborate
than that of most. The carvifig is well exe-

clofclolclolofo
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Wiring diagram of the receiver illustrated and described on the preceding page. Notice that the input and output circuits of each stage are kep:
at zero potential relation to each other by the Wheatstone's bridge arrangement of condensers. Cr compensates for the grid-filament tub,e capaci
rance and Cb for the grid-plate capacitance. A swit.'h is provided to cut out the panel lights except when tuning, thus conserving the “A’” battery

tuning control. No verniers whatever are
used. Of the two smaller knobs, the left is
a filament rheostat and the right a volume
control, which cuts out the last stage of au-
dio frequency amplification when loud signals
are being received. It acts also as a fila-
ment switch.

The circuit employs tuned radio frequency
amplification and a combination of trans-
former- and resistance-coupled audio fre-
quency amplification. There are two stages
of tuned radio frequency, using high ratio
transformers and single-control cast conden-
sers: the detector is a standard “hard” tube.
it : : The first stage of audio frequency amplifi-
The receiver described below has an unusually harmonious appearance, as the front panel and cation is transformer-coupled, and the last

knobs are made of wood to match the rest of cabinet. All metal work is lacquered brass. The itwo resistance-coupled.  The interesting
dial is illuminated from the rear by a small bulb (shown as No. 7 below). method of making the three condensers run

in synchronism is shown in the top and back
:uted. The receiver, with its panel lights in  rear by a small bulb (which may ve seen views. The large celluloid dial acts as one
speration, has an unusually attractive appear-  in the top view of the interior.) of the friction gears, and translates the mo-
ance. This receiver is engineered for utmost tion of the tuning knob to the condenser
HARMONY IN CABINET CONSTRUCTION Simplicity in operation. There is but one shafts. It meshes with a split pulley. com-

Radio buyers, who object to the “labora-
tory” apearance of many receivers, will find
-hat the manufacturer of the one illustrated
on this page has gone far in disguising the
technical appearance, and in making all ex-
ternals harmonize. The front panel is made
af the same wood used in the cahinet, and
-lie knobs are turned from solid wood blocks.
All exterior metal parts are lacquered brass,
which contrasts favorably with the wood fin-
sh, a light golden brown. The finish is com-
pleted by narrow striping in lacquer harmon-
‘zing with the brass work.

The appearance of the set in operation is
further enhanced by the dial light. The dial
of translucent celluloid, which is read
through the small window at the left of the
main tuning control. is illuminated from the

Top and rear views of the set described on this

page: 1, R. F. Amplifiers; 2, Detector; 3,

@ A, F. Amplifiers; 4, Antenna Coupler; 5, In-
terstage R. F. Transformers; 6, Tuning Con:

densers; 7, Dial Light; 8, Single-Control Mech-
anism; 9, Filament Rheostat; 10, Filament
Switch and: Volume Control; 11, Audio Fre-
quency Transformer; 12, Resistance-Coupling
Units for A. F. Amplifier; 13, Celluloid Dial
Photos by courtesy Pfanstiehl Radio Co.

posed of two fibre washers which bear on
both sides of the rim of the celluloid dial
and maintain a constant friction grip. This
climinates backlash, or play, entirely.

As a hard tube 1s used for a detector, its
socket is suspended on springs to reduce vi-
bration and consequent microphonic noises,
which are more bothersome in tubes with
thin filaments.

As said before, the radio frequency trans-
formers have a rather high ratio, about one
to eight. This, and the losses intentionally
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A recciver which employes beaded chains to move the three condensers in approximate synchronism,

leaving - the final- adjustment-to individual vernigrs.

Socket;
Sw:tch 7 Beaded - Chain Control Belt
les, 11, A. F. Transformers;

introduced into the circuit by the use of
“doped” spider-web coils, combine to suppress
any tendency to oscillate; and broaden the
tuning enough so that the three condensers
may be used with a single control, without
the necessity of auxiliary verniers. Yet the
tuning is not broad enough to cause notice-
able interference between stations near the
‘same wave-length.  Any loss in efficiency
in the radio frequency stages is more than
retrieved by ‘the use of three stages of audio
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This graph shows the two wave- length ranges

covered by the receiver illustrated in the ad]a-

cent half-tones.- It will .be seen that there is
a liberal overlap between the two bands.

|
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3, A.F. Amplifier Sockets; 4, Chain Gears; 5, Dial Light;

1, R.F. Amplifier Sockets; 2, Detector -
6, Automatic Wave-length

8, Pilot nght, 9, - By-pass Condenser, 10, Binocular
13, Grid Leak: condenser; 14,

Automatic Switch Lever.

frequency amplification, one of which may
be cut out when it is not needed.

SINGLE CONTROL ON A DISTINCTIVE

PANEL

The broadcast receiver illustrated in the
accompanying half-tones has been engineer-
ed in a manner to make it the equal of the
best five-tube sets on the market, internally;
and, in addition, its front panel and method
of single control are unique. Instead of plac-
ing the dials and verniers parallel to the
panel, the usual practice, they are mounted
at right angles and project through slots
milled in he panel. Aside {rom giving the
receiver a distinctive appearance, this fea-
ture has a great mechanical advantage, for it
provides a simple means of mounting con-
densers  with vertical shafts, which removes
the necessity for counterwcights to balance
the plates, or the alternative, tight hearings.
It makes the whole assembly as simple in op-
eration as one could wish.

_An inspection of the top and rear views
of the interior will show the manner in which
single-control is obtained. The central dial
is bolted to the other two by means of two
beaded link chains which are not taut. This
allows about five degrees of play for the
two vernier adjustments on the outside dial;
but- for large movements all three may be
sct simultaneously to an approximate position
for any station by merely moving the central
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_should be noticed that the edge of the upper
dial is itself knurled dnd for. large move-
ments it should be moved directly with the
thumb, instead of indirectly through the ver-
nier below.

One of the most- mterestmg feature of this
set is the means provided for covering a
dual band of wave-lengths. The upper band
runs from 250 meters to5/0; the lower from
160 meters to 375 watchmBr from one band
to the other is accomphshed ‘automatically
when the dial is turned past zero or past
maximum. When the upper band is in use,
a turn past zero switclhies ‘to the lower range.
Whén the lower band is™ in use, a turn past
maximum sw1tches back to the upper one,

The switching device may be seen in the
two rear views. A long-strip of insulating
material (6) runs between the other strips.
Metal contacts on the sliding member mesh
with those secirred to-the “stator. This com-
pound switch is moved. by a lever (14),
wliich is in turn moved by the dial when
it-is-turned past maximum or minimum. The
metal” bridging-pieces short-circuit a portion

_‘of the secondary of each radio frequency
coupling transformer on the lower wave-
lerwths, as may be seen by Inspecting the
wiring diagram. In addition, another swich -

The front panel design of this receiver is

-unique. One of the small knobs controls the

filament voltage. The other..varies the “tone

‘color,” by means of a reswtance and capaci-

tance, m shunt with the primary of the second
A. F. transformer.

Photos by courtesy of 4. H. Grebe & Co.

changes the antenna tap. on the first coil at
the same time that the secondary portions
are -shorted.

The coils, it wi l be noted are of the con-
fined field type, and in conséquence no trouble
arises from spray feed-back. The circuit is
conventional in other respécts. with the ex-
ception of the Tone Color control. This is
a variable resistance in series with a con-
denser, both connected in parallel across the
primary of the second audio frequency trans-

master control dial, or its \ermer below It former.
+B AMP FUSE LIGHT +B DET. -C +C-A +A-B
—(ISPEAKER T T 9 [ S
i TONE COLOR

I

L

m
€

‘The unusual feature of this circuit is the means of changing the wave-length band. The long shdmg switch, seen at the upper left, short circuits,

in the short-wave position, a portion of the secondary of each R. F. transformer, and shifts the position of the antenna tap.
used to short the antenna condenser and to change from outdoor to loop antenna.

Note the switches

Neutralizing condensers are shown above the two R.F. tubes.
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At the left of this diagram may be seen a conventionalized drawing of the round connection

plug shown
filament voltage of
tickler coupling.

the

in the foreground of the half-tone at the bottom of the page.
radio frequency amplifying tubes is
This controls the tendency to oscillate.

Observe that the
varied simultaneously with the
Two of the condensers are mounted

on a common shaft.

A T.R.F. SET OF NOVEL DESIGN

A glance at the cabinet of the tuned radio
frequency receiver illustrated in the accom-
panying half-tones is all that is necessary to
indicate that radio designers are alive to the
decorative possibilities of the new medium
in which they are working. It has been
said that all vigorous art is a product of
economic necessity. The best example of

in various antennas make it difficult to keep
the first stage in synchronism with the rest
over the entire scale, although no difficulty
is experienced in keeping the second and third
in synchronism. This reduces the tuning con-
trols to two, the proper quota for two hands.
The two interior views show the sturdiness
and efficiency which characterizes this re-
ceiver. In the bottom view may be seen the
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Bottom view of the receiver described on this page.
horizontally, when the set is in its normal position within the cabinet.
is on a common shaft with the tickler

center of the sub-panel

Note that the tubes are mounted
The rheostat in the

coil. The numbers are

explained in the caption of the picture below.

this is the sky-scraper architecture which has
grown directly out of the limitations of the
zoning laws. Architects have made a new
type of design, within the restrictions legally
imposed upon them.

Much the same thing is happening in radio.
The scientific appearance 1s being trans-
formed into a new type of decoration by
men who understand its significance, The
sloping panel and the use of mectal plaques
about the various controls and dials in this
receiver result in an object unusually pleas-
ing, yet representative of the function of the
radio receiver itself.

The interior construction is also indicative
of intelligent advancement. The manufacturer
of this set believes that single control has
not been developed as yet to a point that war-
rants a sacrifice in cfficiency for its use. He
realizes, however, that it has many advan-
tages. For this reason a compromise has
been made, and the customary three controls
have been reduced to two. Two of the
tuning circuits arec combined and operated
by one dial, while the first stage has a single
control of its own. This is a very logical
arrangement at present; as the discrepancies

This cabinet is an excellent example of signifi-

cant artistic form, expressing use in terms of

design. The technical appearance is not dis-

guised, but is made instead the basis of the
decoration.

positions of the three solenoids, each at right
angles to the other two. It shows as well
the double condenser at the right and the
single one at the left.

Maximum radio frequency amplification
is obtained by the use of vegeneration in the
second stage. An inspection of the wiring
diagram shows that the tickler coil and the
filament rheostat for the R.F. tubes move
on the same shaft. Part of the rheostat
“winding” is of solid metal, and does not
vary the filament voltage until the tendency
to oscillate becomes strong. When this hap-
pens resistance is cut in little by little. The
whole malkes a unique volume control. A
voltmeter is provided on the panel to show
at,all time the condition of the batteries, as
well as to aid in adjusting the filaments to
the proper voltage by measurement instead
of by guess. Normally the scale of this meter
reads the “A” battery potential across all
of the tubes. When the special rheostat on
the volume control shaft is cut in, the voltage

(Continned on page 1497)

Top
Amplifier; 4,
quency Transformers; 8,

view, showing cushioned
R.F. Amplifier;

Voltmeter; 9,

sockets: 1,

Filament Rheostat;
Antenna Coupler;

12,
15,

Detector
5, A.F. Amplifier;
Shielding ;
Dual Tuning Condenser;
First R.F. Transformer and Tickler;
Photos by courtesy of Colin B. Kennedy Co.

Tube: 2, R.F. Amplifier; 3, A.F.
6, Stabilizing Resistance; 7, Audio Fre-
10, Main Filament Rheostat; 11, R.F.
13, Tuning Condenser, first stage; 14,
16, Second R.F. Transformer.
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H, Science! What deeds are com-
mitted in thy name! To what ex-
tremes must the purveyors and cre-
ators of radio components be driven

.v dispose of their wares? Has Diogenes
occome blind, like sightless Justice? Or has
Ananias made a New Year’s resolution, and
has he lept it?

All these are mere conjectures, but so are
some of the things I have been reading dur-
ing my last year’s rambles through the popu-
lar radio press. I have spent many years
blinding my optics over engineering text-
books, and have wasted more patience than
any one man ever possessed in wading
through the technical journals; but never
nefore this year, have I found that it was
possible to accomplish the impossible. Let
me elucidate

Not su long ago theré was, as you will
cecall, if your memory is normal, a great
g-do, hullaballoo and ado, over the losses in
condensers. During that belligerent period
-here came to my notice a thesis, written by
1 worthy gentleman, who related that he had
passed sufficient high-frequency current
‘hrough a condenser, and then explored the
zlectrostatic field with a neon tube. The
purpose of all this will be apparent in a
moment.

It had often been thought that much of
rhe losses in a condenser is due to leakage
-hrough, or across, the insulating material
which is used to support the movable plates;
and therefore that by using this material
judiciously the losses could be reduced. The
problem then resolved itself into finding the

Quo Vadis?

By HENRY DUBOIS

Being an interrogation on a few things which have come to pass in radio circles during the
last two or three low-loss and straight-line epochs, and which add muchly to Ananias’ repu-

tation and Diogenes’ perspicacity.

electrostatic field where the potentials are
the least, and then attaching the insulating
pieces at these points.

Well and good; the theory is correct.
But here all correctness, accuracy, etc., cease
to exist. The worthy gentleman forgot that
the introduction of such a material object as
a neon pencil into the electrified space would
change the distribution of the field entirely,
and make things look like what they ain't.

But enough of this. There are other and
more immediate and astounding accomplish-
ments which must be related. We cannot

spend much time on each instance, but must
be content with a mere synopsis of the won-
drous deeds of our contemporaries.

The subject of coils, like that of conden-
sers, was an alluring one; especially after a
multitude of self-styled radio engineers had

Tl
il
||“'5J

T

decided that they had proved all self-oscil-
lation in radio frequency amplifiers to be due
to inter-stage coupling. The electromagnetic
field, in and about an innocent coil of wire
wound in a cylindrical fashion, was painfully
and pathetically subjected to inspection, an-
alysis and contempt.

No such things as neon tubes were used
in looking over these fields; to tell the truth
the man who wielded the neon tube in the
condenser field is to be commended. At least
he tried; that is more than can be said of
those who bungled up the coil-ic ectoplasm,
not on the sensitized surfaces of photographic
plates, but in the vast insensitive cranial
spaces.

We have much talk about field spray; we
have volumes written on leakage flux; we

Radio News for dpril, 1920

have encyclopedias on missing linkages; bu
we have yet to finda reputable personage whe
has succeeded in measuring this field spray

The whole matter boils down to this—
that there is a great deal of talking on these
subjects, by those who have made no meas
urements. Things are glorified to the hea
vens; or damned to the realms of his satanie
majesty, simply because of an idea. N¢
attention is paid to its actual greatness or
smallness. However (and with a deep sigh®
it serves its purpose as “sales-talk.”

There are many ill-advised concerns i
the radio industry. There are manufacturers
of coils who count the henries or microhen-
ries as equivalent to so many turns of wire
or to so many feet of wire. There are
manufacturers of rheostats who never hearc
of resistances other than six ar thirty. o

The R.E. 1s deluged, not only by
cogitations but by the field spray as
well—artificial irrigators, we might

one or two megohms. Why, there is our
case 1 know of, where the manufacturer’s
“engineer” actually placed a copper car
around the coil to shield it while he was
making measurements on it! The gods be
praised! I always thought that the toroidal
coil’s chief attribute was that it possessed
little, if any, external field. In the words
of one who has been mentioned above, “The
spray field is nil.”

All in all, there is nothing like trying
We try to give credit where credit is due,
and where no credit is due we generaily say
nothing; but there are cases where the at-
tempts become ludicrous. We feel that a bit
of space-filler like this supplements the pur-
pose of a cartoon, and helps make the first
hundred years more bearable.
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A New Loud Speaker Diaphragm

By G. S. BENNETT

Many of the faults of radio reproduction, which have been for yvears blamed to the composition
of the loud speaker, or its design, were really inherent in the rigidity of the little diaphragm
which converts electricity into sound. A scientist whose specialty has been musical instruments,

has effected a considerable improvement by the use of a new type of diaphragm which is freer to

HIERE is one problem with which de-

signers of loud speakers have been

conironted, ever smce the thought of

loud speakers was first concewcd and
that is the correct design of the (hdphla“l'ﬂ
A great deal of the tloubles of distortion
have been blamed on the shape of the horn
and the material of which it is constructed,
when in reality the diaphragm itself is to
blame.

Back in the carly days of the radio cra.
say about 1920, loud speakers were designed
with two shapes of horns: ie., straight and
curved. These speakers, which employed a
diaphragm of metal, gave anything but a
{aithful reproduction of the music that was
transmitted, the music being harsh, “tin-
panny” and generally badly distorted. Then
came a time of experimentation with shapes
of the horn and the results were many,
weird and wonderful.  There were horns
with half a dozen twists and turns, the
idea being to get a maximum length of
horn in a small space. Then loud speakers
were put on the market, which retlezxted
{from the twist-and-turn idea to that of
reflected sound waves; and there were many

vibrate than those in use hitherto.

had perfected a new type of diaphragm for
nse with these instruments. He found that
with the all-metal diaphragm, which had
heen in use for such a long time, there were

Fig. 1. A new compound diaphragm, which

covers the whole gamut with less distortion

than metallic ones. The center and rim are

soft iron; the lighter parchment shows
through the openings.

unequal stresses and strains, which detracted
from good faithiul reproduction in the loud
speaker. After a great deal of experiment-

Fig. 2.

This illustration shows the complete loud speaker unit disassembled.

The metal-and-

parchment diaphragm is suspended by means of several rings of fairly porous material, which

allows: maximum freedom of movement and further reduces any
Plicto courtesy of Tower Mamufacturing Corp.

vibration.

Finally the cone type
introduced to the long
suffering radio public, and that was hailed
as the ultimate and all the other superiatives.

Flowever, many loud speakers that have
been put on the market, have some more or
less serious drawback. Some chattercd badly
when they were connected to a receiver
having an oulput that was greater than
usual; others distorted on no provocation at
all; some were excellent reproducers of the
human voice and absolutely worthiess when
it came to music. Flowever, after all these
various ideas had been tried, attention was
once more turned to the diaphragm.

A HINT FROM STRADIVARIUS

About a year ago Dr. Herman Fisher
startled the Paris Conservatory of Music
and the entire musical world by producing
violins, which not only rivaled the famous
Stradivarius instruments in tone reproduc-
tion, but actually exceeded them. Dr.
Fisher solved beyond any doubt the age-old
secrets of the old wviolin craftsmen and
hrought to light the fact that the greatest
thickness of wood in a Stradivarius ‘is not
in the geometrical center of the instrument,
but directly under the foot of the sounding
post rests.

On Dr. Fisher’s arrival in America his at-
tention was directed to the many problems
that had yet to be solved in connection with
the loud speaker, and a few months later he

types of this kind
of loud speaker w

tendency toward resonant

ing, he found that the combination which
cave consistent results was ome of metal
and a certain kind of parchment paper (See
TFig. 1.) This composite diaphragm is there-
{ore thicker in some portions than in others,

in somewhat the manner that the back of a
violin has a center of thickness. On the
proper placing of this center of metailic
thickness in the diaphragm depends the tone
reproduction vibrations ol a loud speaker;
and so in this new loud speaker the greatest
mass of metal is in the center of the dia-
phragm, thus allowing the center {o vibrate
at maximum amplitude.

A diaphragm composced solely of parch-
ment would, of course, combine great flexi-
bility with a freedom {rom overtones much
greater than that of an iron diaphragm,
which 1s more resonant from its nature.
Parchment, however, is non-magnetic: and a
metallic element is therefore necessary to
receive the electric audio-frequency impul-
ses and transform them into sound.

The combination, thercfore, of an inter-
rupted metal diaphragm with a continuous
parchment disk, cemented together and mov-
mg in unison, bhrings together the distinctly-
advantageous features of both. When
clamped between the rings (shown in the
assembly of parts in Fig. 2), the combination
diaphragm is free to respond to the signals
as they come from the receiver,

The resultant output of the loud speaker
using this diaphragm is said to be remark-
ably free from all distortion and to repro-
duce the lower notes of the scale faithfully.
Many of the loud speakers that have pre-
ceded the present day have heen woefully
Jacking in this last mentioned respect: and it
is a well-known fact that it is exceedingly
unpleasant to hear music in which there are
no bass notes. Further, the full undistorted
swing from low to high notes produces the
rich natural depth of tone so much desired,
assuring a new conception of naturalness
in reproduction that has been long . sought,
but until now hardly believed possible.

Under actual fests in Rapro News Laro-
rATORIES it developed that when used in a
telephone receiver, this diaphragm makes
for greatest sensitivity. This was to be ex-
pected because it takes very much less
energy to flex this diaphragm than the
ordinary one.

R &am%.;“é_ TR

Dr. Herman Fisher, the eminent Russian scientist, in the laboratory where he developed the

remarkable new dlaphra\fm shown in the two illustrations above,

Dr. Fisher has desxgncd as

well, the finest of modern violins,
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Thirty Years (n the Dark Room

The Experiments of D. McFarian Moore

The fifth installment of a biography written by 4. K. Laing, of Ravio NEWS, continuing
Moore’s experiences to the point when his ideal, artificial daylight, was achieved.

OST niwen measure the pathway to

success by a record of their move-

ments from one position to an-

other, each representing some -ad-<

vaince over the former one. D. McFarlan

Moore has a different staridard. The history

of his achievements is ‘divided into the- per-

iods .of time which he spent.in the succession

of “dark rooms.” i, which most of the work-=
ing-hours of his life have been passed.

In his devotion to his great idca-—providing

the world with a more clficient form of ‘illu-

mination—he sentenced himself to voluntary
imprisonment during the day as wecll as the
night, in rooms completely screencd from
the rays of the sun, This, after all, was
the best condition, the best stimulus, under
which to produce artificial daxlight.

It will be remembered that the light from
his first experimental lamp-was too faint to
be scen at all in daylight. He had to dem-
onstrate it in the vault of the Edison com-
pany; and that room he refers to as his
first “dark room.” His second was the pho-
tometer room of an abandoned electric lamp
factory, in Harrison, N. J., whose exterior
is shown in one of the accompanying illus-
trations. It was here that he made one of
the minor inventions which has proved one
of the greatest helps ever devised for labora-
tory workers all over the world.

Fig. 5 (Right) Mr. Weidmann, the millionaire
silk manufacturer, standing under an installa-
tion of color matching tubes.

fig. 6 (Below) The first electrical script sign.

cof cord or wire.

THE FIRST SNAP-CONNECTOR
Moore wanted some form of quickly-de-
tachable connector. In the middle nineties
clastic sleeve bands were unknown, and their
{orerunner consisted of a pair of clips with
spring jaws, fastened together by a piece
Moore removed his sleeve

shortener from his.arm and used it for a
snap-connector in his laboratory work. He
showed his idea to others, and soon the
spring-clip connector came into common use
in all laboratories.

Thus the present battery

Fig. 2. (Right) The high-
frequency generator which
supplanted vacuum break
vibrators, as a means of
energizing the successful
commercial installations of
Moore tubes. It is the
forerunner of the high-
{requency alternators used
in  trans-Oceanic radio
communication.

Fig. 3 (Left) The ar-
rangement of Moore Light
tubes used in an interior
decoration exhibit at the
Mechanics’ fair in Boston.
Note the manner in which
the tubes themselves are
made a part of the decor-
ation.

clips and other similar connectors are the
outgrowth of the sleeve fasteners in vogue
in 1895.

At this early period in his career Moore
was fired by a desire to aid in-every way pos-
sible the cause of world peace and the politi-
cal and social welfare of mankind. He began

a life-long habit of clipping {rom each day’s
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newspaper all articles and news relative to
this ideal, and now has on hand a file of
many thousands of these. )
Although Moore’s ideal of service to man-
kind is his main memory of the early dark-
room days, they are also connected with
reminiscences of much overwork. At one

time his doctor gave him only a few more
months to live, It was at this period, how-
ever, that the young inventor married; and
his physical rejuvenation in the "years that
followed must be laid largely to the care and
practical good sense of his wife.

PREDICTION OF RADIO TELEPHONY

In these early years Moore had already de
veloped the power of prophecy which has
characterized all of his ideals and all of his
work. Some of his predictions and the man-
ner in which they came true, were set down
in the last installment of this biography
Another was his statement. made in 1896 be
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fore the work of Marconi, deForest, or
Fleming had become known, which reads, in
part: “Yes, with a vacuum tube no larger
than a watch, and without wires, I will yet be
able to talk to a man in China and see him
face to face.” Although his prophecy has not
reached its full justification in practice, no
one intimately connected with the radio in-
dustry of today would be bold enough to
deny that it may shortly come about, just as
he predicted. Already amateurs employing
small five-watt transmitting tubes have com-
municated to more remote points than China;
and television, or the telorama as Moore
chooses to call it, is the sure development
of tomorrow.

One day when Moore entered his labora-
tory he noticed that his lamp flashed on sud-
denly, and for no apparent reason. When
he left the room it flashed off again. Inves-
tigation showed that it was due to “body
capacity,” a phenomenon familiar to all radio
fans of today; and showed further that his
tube was dependent to some extent upon tun-
ing, identical with that now practised in
radio. The slight capacity of his body had
changed the frequency of the tuned circuit,
which supplied power to the lamp, and
caused the latter to light. This happened at
lcast ten years before the problems of tuning
were fully understood in wireless telegraphy.

BEGINNINGS OF “WIRELESS”

Late in the nineties the world was sud-
denly aroused by the investigations of Mar-

GASEOUS CONDUCTOR TYPE

Fig. 7. The exterior of

321 Sussex Street, Harri-

son, N. J., where a dark

room was located in which

Moore spent the years of

preparation for his great
success.

S

coni, and began to study the neglected data
of the researches of Hertz. No inventor
could resist the lure of this new field of
endeavor; and Moore, like the rest, con-
ducted investigations and drew up many pat-
ent specifications which he still has on file.
These, however, were looked upon by his
financial backers as impractical side issues,
which would divert the inventor’s time from
the more immediately pressing problem of
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“artificial daylight.” For this reason they
were never filed. Moore admits that- they
would have been cf little financial use in
any event, for there was no market for them.
They included, however, specifications for
tuned circuits, vacuum tubes as transmitters
and receivers, perforated discs for sending
intermittent impulses, selenium-cell recording
devices, thermopiles, and many other features
which later were incorporated into the field
of radio.

Due to Moore’s preoccupation with the
field of light he often played the part of
scientific philanthropist to workers in other
fields of scientific investigation. He gave
hints on high-frequency alternators, tuned
circuits, arcs, and other features which were
developed by other inventors.

For example, when W. J. Clark attempted
to demonstrate Marconi's experiments at the
Madison -Square Garden Electrical show, it
was Moore’s vacuum-break, in his light ex-
hibit, that supplied the energy to actuate the
coherer, and not the nearby open-air spark
which proved less reliable. This was a secret
withheld both from the general public and
irom the promoters of the show. It was
not, however, essentially a deceit, as the
demonstration was pure wireless telegraphy ;
and Moore's vacuum-break and tubes which
supplied the energy were located much fur-
ther from the receiving apparatus than the
actual spark transmitter supplied by Clark.

In 1901, when Marconi succeeded in send-
ing the letter S across the Atlantic, and
shortly afterwards appeared in New York
City, Moore was one of the first to congratu-
late him on his achievement; and he evinced
so much interest in, and knowledge of, the
subject that the Marconi officials came to him
with plans of a coalition between the two
inventors for work on opposite sides of the
Atlantic. But Moore’s obligations to his fin-
ancial backers, and his interest and faith in

(Continued on Page 1503)

W O L 0

Fig. 1 (Left) This chart
shows the important stag-
es in the development of
the final commercial
Moore tubes, shown at
29, and lists the further
refinements of recent
years as well.

(Right) The mag-
netic mechanism of the
“breathing tube,” Its
operation is described in
detail in the accompany-
ing article. By means of
this ingenious device, min-
ute quantities of air were
admitted at intervals- of
one minute, to keep the
pressure constant.

Fig. 4
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The author with a 6-foot exponential horn used
for an experimental radio loud speaker.

URING the past year there was pre-

sented to the public what amounts

to a veritable revolution in the field

of both the phonograph and the
cadio. At this writing it is possible to ob-
tain either a radio set or a phonograph which
‘will reproduce music with a fidelity and
mellowness of tone destined to render ob-
solete the term of “canned music”—which
has been applied with a considerable amount
>f justice to the radio and phonograph
music of the past.

The change is principally due to the
tact that the low, or bass, notes which have
hitherto been absent from music of this
nature, are reproduced fully by these new
nstruments. Doubtless the reader will re-
sollect instances of having listened to pipe
srgan music, in which some of the notes
~vere merely a deep rumble. In fact some-
“-imes these notes are so low that they are
oractically felt more than they are heard.

Who can remember having heard such a
jote from a radio receiver or phonograph,
and who can remember having heard the
leepest bass of a piano on either one of
-hese sound reproducers? It is now possible
-0 lhear the deepest organ notes, and the
‘owest bass of the piano perfectly repro-
luced.

The difference between one of these new
nstruments and the old type is simply inde-
seribable, and must be heard to be appre-
siated. The best way to realize the dif-
ference is to switch the music from one of
-he new instruments to an old one. Tune
.1 an orchestra program on one of the new
cadio instruments, and the hearer is enchanted
with a tremendous volume of soft and mel-
fow sound, containing all the full rounded
cones of the bass as a background for the
higher notes. Switch to one of the old in-
struments and the music changes suddenly
to a strident volume of shrill metallic noise.
The listener then realizes for the first time
what has alwawvs been the matter with the
phonograph music and radio music of the
past. It is “canned music.” Some metal-
lic mockery of each note remains, but all
the living, mellow tones have been filtered
out.

ThePassingof’
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‘CanhedMusic

By MAJOR J. S. HATCHER

Ever since the advent of radio, the reproduction of music has been the

subject of a great deal of research. Major Hatcher, for many months,

has been devoting his time to research work in audio frequency trans-

formers and loud speaker horns, and tells of his findings in a most
interesting manner.

DEVELOPMENT OF REPRODUCTION

Radio is somewhat similar to the phono-
graph in its general development. It was
first announced to the public as a scientific
curiosity, capable of sending signals with-
out wires for a short distance. As it de-
veloped to a practical agent of communica-
tion, it was used for telegraphic code and
the developments were all directed towards
clarity in detecting dots and dashes. After
the vacuum tube amplifier was invented, it
was found necessary to have some device to
couple each stage of amplification with the
next one, and transformers were used for
this purpose.

A transformer is essentially an inductance
device, and therefore it depends on the fre-
quency of the electrical impulses for its effi-
ciency. In addition to its inductance, every
transformer has capacity between the adja-
cent coils of its winding. This capacity,
taken in conjunction with its inductance, will
form a tuned circuit which will respond more
strongly to some particular frequency to
which it is tuned.

It was found by experience that the great-
est audibility of code message was obtained
when the transformers were made to re-
spond most strongly at about one thousand
cycles per second, and accordingly when
broadcast speech and music first made its ap-
pearance, the transformers on the market
were of the type giving a strong response,
or peak of audibility, at this point. (See Fig.

1).
When radio first became a popular form
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The above curve shows why some transformers
produce distorted music in the loud speaker.

of entertainment, reproduced speech had a
high-pitched nasal sound, and the music was
more metallic than ever. Some makers of
loud speakers attacked this defect hy making
mica diaphragms, or metallic diaphragms
which were corrugated in order to break up
the vibrations,

Some advertised a wooden horn to intro-
duce a mellow tone. One maker advocated
a copper horn, and covered the inside with
a rough finish similar to the alcohol-proof
finish used -on microscopes and optical in-
struments; the theory be'ng that this rough-
ness would prevent undesirable reflections
which would distort the tones.

However, at the beginning of the radio
craze, tone quality was really a very second-
ary consideration, as most of the radio ex-
perimenters of several years ago were striv-
ing for distance as the most desirable quali-
fication of the radio receiver.

IMPROVEMENTS IN TRANSFORMERS
Lately new audio frequency transformers
have been placed on the market which have

been specially designed to reproduce the
lowest audible frequencies. Several of these
give very satisfactory reproductions of tones
below one hundred cycles a second. (Ser
Fig. 2.)

- Some radio makers have sought to attair
tone quality by using these improved trans
formers. Others have discarded transform
ers entirely, and are using resistance-couplec
ampliﬁcation, which has the advantage of
giving a uniform response over almost the
cntire range of audible frequencies, but which
bas the disadvantage of giving less ampli
fication per tube.

In spite of the fact that these improvec
types of amplifier were given a great dea}
of publicity in the radio magazines, and were
tried by thousands of amateur builders, the
mmprovement in tone quality was not as
marked as had been hoped, and many people
were disappointed by the improved amplifiers
The reason for this was that these were in
most instances used with loud speakers
which were not capable of reproducing the
low notes, after they had been amplified bs
the radio set.

ELIMINATING THE HORN

However, the existence of amplifiers which
made it possible to receive the lower audible
{requencies, was an incentive to the develop
ment of improved types of loud speaker
Before these new amplifiers were produced
there was really no point in getting a loud
speaker which would produce the deepest
bass notes, because these notes were not
present in the radio set, and therefore all
loud speakers sounded very much alike.

One of the earliest improved loud speakers
is the now well known paper disc type. A
sheet of brass has a given frequency a
which it will vibrate if struck (that is, it
has a given note of its own) but a sheet of
paper has no such note or f{requency tc
which it responds. The cone loud speakers
cousist of a sheet of paper or parchment tc
which a metallic pin is attached in the center
and this to the armature of an electro
magnet which is actuated by the electrical
impulses from the radio receiver. The
metallic pin moves in unison with the im
pulses which correspond to the sounds that it
is desired to receive, and as the paper is
fastened to the pin, it also moves at the
same frequency and its large, flat surface
being in contact with the air, sets up cor
responding air waves which the ear receives
as sound.

STUDYING THE HORN

The problem was also attacked in anothe
direction, that of investigating the horn tc
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see if it could ne made to transmit the
deeper notes.  Assuming that sound travels
at approximately 1,120 feet per second, the
lowest audible notes, which are around 30
cycles per second, have a wave-length of
approximately 38 {eet; whercas notes to-
wards the higher end of the audibility range,
say around 35,000 cycles per sccond, would
have a wave-length of only about 3 inches.
It will be readily understood that a wave
3 inches long will have time to undergo
numerous reflections and re-enforcements in
a horn of ordinary length, whercas a wave
38 fcet long will not.

It was found that with our ordinary cone-
shaped horn, the higher the frequency of the
sound, the more strongly will it be transmit-
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Compare this curve with Fig. 4 to sze the differ-
ence in efficiency between the two types of
horns.

ted. The low notes are transmitted so weak-
Iy that they ure practically not heard at all;
and this in itseli is sullicient to account for
the peculiar metallic quality of the radio and
phonograph music of the past. This can be
hetter illustrated by reference to the piano
keyboard, with the statement that on the
average radio or phonograph practically the
whole leit-hand third of the keyboard, com-
prising all of the deeper tones, is either
omitted entirely, or very seriously slighted.
COMPLEXITIES OF SOUND

Practically no musical instrument gives
pure tones in the physical sense, that is. none
of the notes are composed entirely of vi-
brations of one frequency. Take for ex-
ample, middle “C.” This is supposed to
represent a frequency of 256 vibrations per
second. If this were strictly w pure tone,
it would sound the same whether given off
by a piano, violin, flute or harp; hut as
a matter of fact its sound varies greatly,
depending upon what instrument produces it.

The reason is that instead of being a pure
tone, it is accompanied hy many harmonics
and over-tones, the number, pitch and in-
tensity of which are determined by the char-
acter of the instrument producing the origi-
al sound. The harmonics and over-tones
determine the character of the various in-
struments, and if they are slighted or left
out, the music sounds unnatural.

Psychological studies have indicated that
it 1s very tiring to listen to music in which
the lower tones are omitted. Instead of
being reposeful, music of this character is
actually a nervous irritant; though as is
often the case with eye-strain and other
such sources of irritation, the victim may
not be conscious of it at the time.

The average radio loud speaker will not
reproduce notes below ahout 300 cycles per
second. The different investigators in this
field have tried various-shaped horns, with
a view to overcoming this difficulty. Among
the curves tried are the parabola, hyperbola,
etc.

SCIENCE IN HORN DESIGN

However, the most successful horn from
the theoretical standpoint, is built on what
is called the exponential curve. In the cone,
as we leave the small end, the horn gradu-
ally expands. If, for example, the cone has
an opening at the small end 1 inch wide
and expands to double its width for the first
foot of length, the width at that point will

_common to

then be 2 inches. At the end of the second
foot the width will be 3 inches; at the third
it will be 4 inches, and so on, getting an
inch wider for every foot of added length.

On the other hand, an exponential horn
having an original opening -of 1 inch, and
an expansion double this amount, or 2 in-
ches at the end of the first foot, would
again double, or have 4 inches at the end
of the second foot. 8 inches at the end of
the third foot. and so on; for each unit
of length adding a given percentage, not
of the original opening, but of the opening
at the last measurement.

This exponential rate is sometimes called
the “law of organic growth,” as it is the
rate at which plants, trees and other organic
materials increase in size. If, for example,
a4 tree increases ten per cent. in size every
year, the amount added each vyear will be
ten per cent. of the total size the year he-
fore.

In any phonograph or radio horn the sound
waves generated at high pressure in the
small end, are graduvally expaunded as they
travel along the horn until, when they reach
the large end, they are released into the room
at atmosplieric pressures.

By extensive calculations it has been dem-
onstrated that, in order to amplify the dif-
ferent tones equally, there must be the same
proportion of expansion for cach unit of ex-
tension in length. The exponential horn ful-
fills these conditions, and gives a practically
uniform amplification of all frequencies with-
in the range for which it is designed.

LIMIT OF RANGE

It is found, however, that there is a certain
point called the “cut-off,”” and the exponen-
tial horn will not reproduce frequencies be-
tow this pomnt. The “cut-off” point, or low-
est frequency at which the horn will repro-
duce, is dependent on the rate of expansion.
The wider the conical angle, or the greater
the rate of expansion, the higher will be
the “cut-off " point. The born Hlustrated will
bring in notes as low as 29 cycles, and the
result is that the music which it gives off
creates the impression that a real orchestra,

FIG.4
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This curve shows that an Exponential horn

gives maximum intensity over.the greatest fre-
quency rangs.

been put into the sound horn of the phono-
graph, and it is the most perfect loud speaker
that can be obtained.” A vyear ago an
acoustic engineer said in my presehce. when
hearing this same remark: "I have to laugh
every time I hear that. As a matter.of fact
the sound hox of the phonograph is so poorly
designed that its defects are apparent at a
casual glance. Just the shape of the tone
arm makes me shudder every time I look at
it.”

In time this newly acquired Lknowledge
reached the " phonograph malkers in various
ways.  Ifor example. i testing the different
forms of horn it was not always possible
fo use radio music, as it was not always
available. An easy substitute was to play a
phonograph record electrically: that is, fit
the necdle to the armature of an electro-
magnet, so the motions of the needle would
gencerate varying electrical impulses. These
impulses were then fed through an amplifier
and playved on an experimental horn. It was
soon found that the records themselves were
defective. The low notes were not recorded
on them at all.

NEW PHONOGRAPH METHODS

New methods of making the records by
an electrical process were developed, which
faithiully placed on the disc every note
that actually existed in the air at the time
the record was being made. The possibili-

Capt. Hiram B. Ely, head of the Government Sound Laboratory at the Frankford Arsenal. Phila-

delphia, with experimental 12-foot Exponential hora, dssigned by him for use in sound investigation.

or a real singer, is present in the room.
In every instance where a visitor has heard
this outfit, the result has been an instant
desire to obtain something similar.

During the early days of radio it was
hear phonograph attachments
recommended instead of the conventional loud
speakers; because, as was frequently re-
marked, “Years of scientific research have

ties of the cxponential horn being known,
the next step was to adapt it to the phono-
graph by making a larger cabinet and build-
ing into it a horn which curved on itself,
so as to get the greatest possible length
inside the cabinet, and yet preserve the ex-
ponential expansion of area.

Two prominent phonograph companies

(Continued on page 1468)
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The Experimenter’s Own T.R.F. Set

By A. P. PECK, éssoc. .R.E.*

This receiver was developed only after several months’ experimenting and, though but four

I tubes are used, it will be found to be the equal of sets using a greater number.

ECENTLY a well-known manufac-

turer of tuned radio frequency re-

ceivers placed on the market a very

good and inexpensive kit designed to
be used in constructing five-tube sets, em-
ploying two stages of tuncd radio frequency
amplification, a detector and two stages of
audio {requency amplification. The kit, as
sold, consists of threce standard well-made
variable condensers and three inductances,
each containing both primaries and second-
aries. In looking over one of these kits, the
idea came to the writer’s mind that it could,
undoubtedly be used in some other way than
in making up a standard type of tuned radio
frequency receiver. Therefore, one of the
kits was obtained and laid out with the usual
tube sockets and other accessories in bread-
board fashion; and experimental work was
started to determine just what circuit would
be best for use with these instruments.

After much experimental work, a hook-up
incorporating one stage of tuned radio {re-
quency amplification, a detector and two
stages of audio was evolved. Two of the
anits included in the manufacturer’s kit were
connected in the detector circuit in a rather
peculiar manner ; and, by virtue of this fact,
some unusual and interesting results were
abtained.

ELIMINATING INTERFERENCE

The main and most noticeable feature of
the finished receiver which is illustrated here
is the fact that the unit connected in the
plate circuit of the detector tube appears to
act as a tuned filter circuit. With this set,
the writer was able to tune out the experi-
mental station of WJZ, 2XAR, when oper-
ating the set on an aerial 100 fect long and
located at a point only approximately four
miles distant from the above mentioned
super-power station. Remember that this was
done using only one stage of tuned radio fre-
quency amplification, but still the selectivity
was all that could possibly be desired.

With the connections that were employed,
it was found possible to make the set oscil-
late or regenerate under certain conditions;
hut when stability was achieved with no os-

Fig. 2.
transformers: 2,

@® Radio Editor, Science and Invention.
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cillation, the set was found to act well and
operate quite smoothly.

As will be noted in the diagram and in the
various illustrations, one of the inductance
and condenser units is used in the antemna
circuit. An untuned primary is connected be-
tween the antenna and ground, and the sec-
ondary tunes the grid circuit of the first
R.F. tube. Amnother of the units couples the
R.F. tube to the detector; and in the grid
return of the detector circuit, the primary
of the third unit is connected. The second-
ary with its tuning condenser is in series with
the plate circuit; and in order to make the
set operate correctly, it was found neces-
sary to connect a small condenser in scries
with the - inductance and the tuning con-
denser as shown here.  This fixed instru-
ment should have a capacity of .00025 af..

T is against the policy of RADIO
4 NEWS to publish the names of manu-

facturers or of makes of instruments in
connection with the apparatus described in
these pages, but this information will be
gladly given privately. If you are inter-
ested 1n any special instruments described
here, address a letter to the I WANT TO
KNCW DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers will be given
free of charge. —EDITOR.

be found necessary to reverse the connec-
tions to the primary of thie third unit, or to
the secondary or hoth.
the different combinations.
CONTROL SHOULD BE HANDY
In order to stabilize this set so that it
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Fig. 1.
is shown above.
properly balanced.

The schematic circuit diagram of this novel, experimental tuned radio frequency rccejvgr
Using standard units for tuning, this circuit gives exceptional results when it is
The same numbers assigned to the various instruments in the diagram

above are also placed on the illustrations on this and the next two pages.

making the cffective tuning capacity for this
unit in the vicinity of .000123 #f.

After this set has been hooked up-—and
it should be done in bread-board {ashion
first, so that various changes can be made
until the desired results are obtained—it may

In the photograph reproduced above, 1, 5 and 18 indicate standard tuned radio frequency

and 19 are the variable condensers that tune the R. F. transformers; 3 is the

R. F. amplifying tube; 4 is the amplifier rheostat; 9 is the detector tube; 10 is the detector
rheostat; and 11 is the first audio frequency amplifying transformer.

Photo by courtesy of Chas. Freshiman Co., Inc.

can be easily handled and so that its various
cffects can be studied, it becomes necessary
to insert a resistance in series with the prim-
ary of the third unit and the filament cir-
cuit. For this work, it is absolutely neces-
sary that a very finely-adjustable resistance
be used, variable from 100 to 1,000 ohms
In tuning, it will be found that the adjust-
ment of this resistor is most critical and
it may be some time after you put the set
in operation before you find the exact adjust-
ment for it. Theréfore, it should be mounted
conveniently so that the control knob can
be rcached and so that it is constantly at
hand. Two connections were tried for this
control resistance; one of them is shown
in dotted lines in Fig. 1, whereas the other
connection is- indicated by X. The first
shows the resistance connected across' the
primary of the third, or regeneration, unit;
while X shows where it is to be connected
in series with the primary and filament cir-
cuit. Both these positions should be tried
until the best one is ascertained.

\When using this set, it will be found
necessary to change the tubes about unti}
the best detector is found. Then, the plate
voltage of this latter tube should be criti
cally varied. It will be found that a dif-
ference of only a few volts in the potentia}
applied to this tube will make a very great
difference in the results obtained.

The grid leak used in connection with the
detector tube of this circuit is also a very
critical part. It might be continuously vari-
able throughout its range; and when the set
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A Loss of $5,560.00

2,224 lines of advertising offered for
publication in this issue of Rapio
News were rejected and publication
refused because of false or mislead-
ing statements, exaggerated claims, or
because the article itself was without
merit, in our opinion.

This represents more than five pages
of advertising space, and a cash value
of $5,560.00.

Rapio NEws will continue its estab-
lished policy of protecting its readers
as far as possible from advertisers
who seek to mislead through false or
exaggerated claims, and who try to
sell radio sets, parts, or accessories,
which do not attain the standard of
quality set by Rapio News Labora-
tories.

is in operation, a very minute change in this
resistor will often be found conducive of
much better results. This instrument is in-
dicated by 8 in the circuit given and its
shunt grid condenser by 7. The instru-
ments cmployed are as follows: (See dia-
gram.)

Ist T.R.I. unit,

2nd T.R.F. unit,

3rd T.R.FF. unit,

00025 uf, fixed condenser, .
100- to 1.000-ohm variable resistance,
Amperite or rheostat,

Carbon pile rheostat,

Amperite or rheostat,

Amperite or rheostat,

Variable grid leak,

00025 wf, fixed condenser,

001 wf. by-pass condenser,

First audio transformer,

Second audio transformer,
Single-circuit filament control jack.
R.F. tube,

Detector tube,

First A.FF. tube,

Second A.T. tube.

AN INTERESTING APPARATUS

The type o1 receiver shown here is purely
for the experimenter inasmuch as it will
‘act in almost as many different ways as
it is possible for a radio set to operate.
With jt you can get the effect of regenera-
tion, and by different adjustmenfs the unit
18-19 can be made to act as a tuned filter.
This feature is most valuable for increasing
selectivity.

Furthermore, in experimental work the
writer is quite sure that the set often oper-
ated as a super-regenerator inasmuch as it
gave all the symptoms of such a type of set.
The well-known “variation frequency” could

®®
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Fig. 3.
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7 indicates the grid condenser, of .00025-uf. capacity; 8 is a standard type of variable

grid leak; 12 is the first audio frequency amplifier tube; 13 is the amperite controlling the ﬂlamex.n
of tube 12; 14 is the second audio frequency amplifying transformer; 15 is the second audio

frequency amplifier tube; and 16 is its filament control resistance.

often be heard and was controllable. Fur-
thermore, when operating in this way, the
set worked without an antenna and only the
ground connection was necessary. It could
be connected to either the antenna or ground
binding posts of the receiver with equal
results. Taken as a whole, this set is one
of the most interesting that the writer has
ever developed. Hour after hour can be
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Fig. 5. This chart shows the tuning curve of
this tuned radio frequency set, indicating the
dial readings for various wave-lengths.

spent observing its operation and studying
its action; and after you do this, you can
evolve your own theory as to how it oper-
ates. TFrankly, the writer is not yet surc of
just what takes place in the receiver; and
if any of the readers who built this set care
to do so, the writer would appreciate it
greatly if they will communicate with him
and describe the results that they have ob-

Fig. 4. 20 indicates the .00025-yf. fixed condenser, which is connected in seriés with the tuning

condenser of one of the tuned radio frequency units, in order. to reduce the effective capacity

of the circuit; 21 is the 100- to 1,000-ohm variable resistance, used for controlling oscillation in the
circuit of the detector tube.

Photos courtesy Chas. Freshman Co., Inc.

tained. The set is one that seems to offe
great possibilities, particularly from an ex:
perimental viewpoint, and under certain oper-
ating conditions it has a kick that can be
likened only to that of the proverbial armsy
mule.

OPERATING INSTRUCTIONS

The following method of putting this ser
into operation seems to give the most satis-
{actory results, at least with the particular
sct that the writer built, and at any rate, it
should be followed until you are familiar
with the circuit. TFirst, all the tube fila:
ments are lighted by inserting the plug in
the filament control jack, and the resist-
ance of the grid leak, is increased unti}
an audio frequency note is heard. Then de-
crease the resistance of this unit until the
noise stops. This should bc done with tlie
resistance 21 at minimum setting. Then with
the variable condenser 19 at its minimum
capacity, turn the dials controlling the
other two condensers simultaneously unti)
some local station is heard. When it has¢
been brought in at maximum volume with
these two controls, see what effect the third
tuning condenser has upon signal strength
Manipulate this together with the variable
resistance 21 until the greatest possible vol-
ume is obtained. Then try smallchangesof the
rheostat 4 as well as that one marked 10, pro-
viding a rheostat is used here instead of »
fixed resistor. By using various combina
tions of settings of the tuning condenser 19
and the variable resistor 21, some most iuter
esting results can be obtained.

ADJUSTMENTS MUST BE WORKED 0OU?

Do not forget that when operating this
particular receiver, it is neccssary that the
exact adjustment of resistor 21 be found. A
rotation of as little as 5° of the knob of
this control may mean the diffcrence betweer
a very weak signal that is just audible and a
volume of reproduced sound that will Al
the entire house. IFurthermore, this instru-
ment will have to be slightly changed for
differences in wave-length. However, after
the operator becomes familiar with the ope
ration of the various parts, he will find that
the correct settings for the resistance can
practically be learned by heart. On the
higher wave-lengths, the resistance will be
decreased, and on the short waves, the resist
ance will be increased. Usually, the varia
tion is only through about one-quarter of a
turn of the resistance control knob; and
soon you will find that when tuning for the
high wave-length stations, you can merely
turn the knob to the right about one-quarter
of a turn from the short wave position -
Then when tuning below 320 meters, you
only have to turn the knob in the opposite
direction about the same distance to achieve
maximum signal strength.

(Continued on page 1504)
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List of Broadcast Stations in the United States

~ o~ ]
Radio e? $Z | Ratio 2 ¢ g & | Radio gl 5<
Call BROADCAST STA. A Call BROADCAST STA. S¢ 28 Call  BROADCAST STA. 55 28
Letter Location 23 3 | Letter Location F2 £F | Letter Location = = 2
KDKA, East Pinsbm‘::h, 1EERESH 309.1 Var. [ .IKFWO, Avalon, Caiif 250 | WARC, Medford Hillside, Mass. .
KDLR, Devils Lake, N 5 231 51 KFWU, Yineville, La 100 | WBAA, West Lafayette, Ind.
KDPMH, Cleveland, Oluo . 250 500 | KFWYV, Portland, Ore. 50 | WBAI, Harrvisburg, Pa.,
KDYL, Salt Lake City, Utah. 246 50 | KFXB, Big Bear Lake, Cali 500 | WBAL, Baltimore, Md.
KDZB, Bakersfield, Calif..... 100 | KFXC, Santa Maria, Calif. 100 | WBAO, Decatur, 11l..
KFAB, Lincoln, Nel 1000 | KFXD, Lozan, Ctah 10 | WBAP, Fort Worth
KFAD, PPhoenix, 100 | KFXF, Celorade Springs, (,010... 500 | WBAX, Wilkes-Baire,
KFAF, San Jose, 50 | KFXH, El I'aso, Texas. 50 | WBBL, Richmond, Va
KFAJ, DBoulder, 100 | KFXJ, Denver, Colo.. 10 | WBBM, Chicage, TH
KFAU, Boise, 750 | KFXM, Leawmont, Texa: 10 | WBBP, ey, M
KFBB, Havre, 90 | KEXY. Flagstaft, Ari 50 | WBBR, Rassville, N.
KFBC, San Diexo, Ca 10| KEYF. Oxnard, Cal 10 { WBBS, New Orleans, La
KFBK, Sacramento, Calif. 218 100 KFYJ,’ 1'0“3‘,0“’, Texa 10 | WBBW, Nortolk, V
KFBL, Tiverett, Wush 20 100} (FYR, Bismarck, N. Du 10 | WBBY, Chuﬂcslun,
KFBS, f'rinidad, Colo. 3 k@B, Tacoma, W Jo0 | WBBZ,
KFBU, Laramie, 1 3| KGO, Oakland, ( WBCN,
KKFCB, TPhoenix. Aviz. 100 [ KGTT, San WBBC, Rupid
KFDD, Boise, Idaho 50 | KGU, lanolulu, WBES, Takoma Iar
KFDM, leaumort, 00 | KGW, Pertland, OIC WBNY, New York,
KFDX, Shreveport, e | KGY, La ¥ WBO0G, Itichmond le\]
KFDY, Greokings, S. Dak. 100 | KHJ, Lo WEPI, Newark, N. J.
KFD2Z, Minneapolis, Minn. 10 | KHQ, Spokane, WBRG, B.-.rmnml'mm.
KFEC, Portland, Ore. a0 | KIBS, 5 | WBRE, Wilkes-liarre,
KFEL, Denver, 50| KJR, Seattle, Wash..... 1000 | WBT, Charlott
KFEQ, Ouak, Nebr. 300 | KLDS, lndonuuleu tlﬂ') llhlln WBZ, Sp 2000
KFEY, Kellogg, ldaho 10 | KLS, Oakland, Calif 252 WBZA, ! Mass . 250
KFFP, Aoberly 50 | KLX, Oakland, Calit. WCAC, ) ., Coni. 300
KFFY, Alexandria, 50 | KLZ, Denver, Colo.. WCAD, (anton, N, Y. 250
KFGC, Raton Rouge, 100 | KMA, Shenandoah. Icwa WCAE, Dittshurgh. Ia a0
KFGH, Stanfora Unl., 00 | KMJ, Fresno, Calir WCAJ, University Ilace, ‘\ub Hon
KFGQ, Loone, Iowa 10 | KMO, Tacoma, Wash. WCAL, Northtield, Minn. 300
KFH, Wichita, Kans. 268 50 | KMTR, Los Angeles, Calif WCAQ, ULaltimore, Mda,. 100
KFHA, Gunnison, Colo. 252 50 | KNRC, los Angeles, Calif, WCAP, Washington, . 00
KFHL, Oskaloosa, Tow 240 10 | KNX, Los Angeles, Calif WCAR, San Antonio, Tex S
KFI. Los Angeles, Calil. 468.5 3000
KFIF, Portland, Ore. 0 3R DG ARSI RS SBEARARE A BB 1001001 0003 000 Wi T
KFlQ, Yakima, H
Fi d g lasks = e . . . 3
:ZFI;].' 1]:,,"‘;9"('{,. ﬁlf _ g The complete list of broadcast stations, arranged for con- =
'ﬁjg Marshalltowu, 1o venient reference, will appear every month in Rapto News, :
bl dha G s with revisions and changes up to the closing date of the
KFII, Astoria, . 10 magazine. The first number after the call letters of the
l'é:j:' AL N e e station is the wave-length of the station, expressed in
KFIX, Cedar Falls, lawa 50 meters ; and the second number its power, expressed in watts. -
KFJY, Fort Dodre, low 50 CORRECTED TO FEBRUARY 4, 1926 B
KFJZ, Fort Worth. Tex... 30 :
KFKA, Greeley, Cclo. 50 - o 5 z
KFKU, Lawrence, 500 :
KFKX, Hastings, 5000
KFKZ, Kirksville, 10 | KOA. Denver, Cola. 5000  WCAT, Rapid City, 8. D........
KFLR, Albuquerque, N. 2; 100 | KOQAC, Corvallis, Ore 301 WCAU, Dhiladelphix, Ta.
KFLU, San Benito, 'P 2! 10 | KOB, State College, W0 | WCAX, Burlington,
KFLV, Roekford, 111 29 100 | KOCH, Omaha, Neb. 250 | WCBA, Allentow
KFLX, Gulveston, Tex. 210 10 | KOCW, Chickasha, O WCBC, Ann Arbor, Mich....
KFLZ, Atlantie, fowa. 271 100 | KOIL, Ceuneil Bluffs, WCBD, Zion, 1L [T
KFMQ, Tayetteville, 5 la Walla, W WCBE, New Orlean.
KFMR. Sioux City, OO WCBH, Oxford. M
KFMW, Houghton, tdena WCBM, Baltimere, )
KFMX, Northfield, Minn. KPRGC, Houstou, J WCBQ, Nashville, "Pein
KFNF, Shenandosh. Iov KPSN, Tasadena, 1000 | wGBR, Providence. K. I..
KFOA, Seattle, W: KQP, Portland, Or 900 wEeo, Minneapolis, Minn.
KFOB, Burlingame, K@V, Pittshurkh, T SO0 WCEE, Elgin,- 1ML
KFOJ, Moberly, Mo, Kaw, san Jose, C 500 1 weLo, Camp Lake,
KFON, Long Beach, KRE, Berkeley, 100 | wets, Jeliet, 1l...
KFO0O, Salt Lake C KSAC, Manhattan, K 500 | wesH, Partland, Me.
KFOR, David Clty, Nebr KSD, $t. Louis, Mo... . 500 1 wes0, springticld, Ohio.
KFOT, Wichita, Kans. KSL, alt Lake City, Ttah. 1000 1 wows, Trovidence, R. I
KFOX, Omaha, Nebr.. K80, Clavinda. Towa.. 500 | wWeX, Detroit, Mich.
KFOY, St. Paul, Minu KTAB, Ozkland, Calif. 1000 | wpAD, Nashrille, Feun
KFPL, Dublin, Texas. KTBI, Los Aungeles, Calif. 750 | wDAE,
KFPM, Greenville, Texa KTBR, Tortland, Ore .. 50 | wpAF,
KFPR, Los Angeles, KTCL, Scattle, Wash.., 1000 | wpag,
KFPW, Carterville, M KTHS, ITot Springs, Ark. 500 | WDAY,
KFPY, Spokane, Wash. KTNT, Museatlne, Tow: 500 | WDBGC, Lln(‘utm
KFQA, St. Louis, Mo, 1 KTW, Seatile, Wash 1000 | WDBE, Atlantu, ¢
KFQB, Fort Worth, T o KUO0, Sar FPraneiseo, Calif. 150 | WDBJ, Roancke, Y
KFQP, lowa City, Iowa... .24 10| KUOM, Missoulu, Mont 250 | WDBK, Cleveland. Ohio. ..
KFQU, Alma (Holy C catir, . 217.3 100 | KUSD, Vermillion, 8. D. 100 | wpBo, Winter Park, ¥la.
KFQW, North Bend, Wash.... 7 50 | KUT, Austin, Texa 500 | WDBR, Boston, Mass,
KFQZ, Hollywood, Calif 6 50 | 'KVOO, Dristew, Ok 500 | WDBZ, Kingston, N. Y. 10
KFRB, Keeville, Tex., 38 KWCR, Cedar Runids, Iowu 500 | WwDGH, Hanover, N. IL.. s 100
KFRC, San Tranciseo. KWG, Stockton., Calif.... WDOD, Chattanocoga, Tenn 6 500
KFRU, Columbus, KWIKGC, Kansas City, M WDRC, New Tlaven, Conu 268 100
! . y ven, 5 i
KFRW, Olympia, Wa KWICH, Kemnonwood. La. WDWF, C 1 110.9 500
KFSG, Tos Angeles, Calif. KWSC, Pullman, Wash WDZ. Tuscoin o ',,73 10-100
KFUJ, Breckenridge, Minu. )D KWWG, Brownsville, Texas. WEAF, New York
KFUL, Galveston, Tex G 50 | KYW, Chicazo, 11 WEAI,I“u 4, N
KFUM, Colarado Springs, £olo KZKZ, Manila, 1. T ALl e )
KFUO, St. Louis, Mo KZM, Oakland. Cali WIE AT RNoriiRTla lute]
KFUP, Denver, Coln KZRQ, Manila, 7. 1 WEAN, Providence, R.
KFUR, Ogden, Ttah KZUY, Baguio, 1. 1 WEAQ. Columbus. Ohlo.
KFUS, Oakland, Cali WAAB, New Orleans, WEAR, Cleveland, Ohio.
KFUT, Salt Lake City WAAD, Cincinnati, Ohm WEAU, Sioux City, Towa.....
KFUU, Osakland, Calif. WAAF, Chicago, IIL.. WEAY, Houston, Tex
KFUV, Springfield, Mo WAAW, Omaha, Neb.. WEBC, 3
KFVD, San Pedro, Calif WABB, Harrishurg, D WEBD, Ind.
KFVE, St. Louis, Mo., WABC. Asheville, N WEBE, Cambridze, Olio
KFVG, Independence, Kar WABI, Bangor o. WEBH, Chieago, T...
KFVH, Manhattan, Kans WABO, Raches N. WEBJ, New York. N.
KFVi, Houston, Texas. WABQ, Tlaverford, Pa WEBL, New York.
KFVN, Welcome, Minn. WABR, Toledo, Ohio. WEBM, New York, 3
KFVR, Denrex Cols. WABW, Woaster, Ohio I WEBQ, Harrisburg,
KFVS, Cape Girardeau, WABX, Mount Clemens, \Ilcll 500 | WEBR, Buffalo, N. Y..
KFVW, San Diego, Calif WABY, TPhiladelphia, Pa. 50 | WEBW, Beloit, Wis.
KFVY, Albuqueraue, N. WABZ, Now Orleans, L 50 | WEBZ, Savannah, Ga.
KFWA, Ogden, [itah. WADC, Akron, Ohio... 500 | WEEI, Boston, Mas: ..
KFWB, Hollywood, g WAFD, Port TTuren, Mich 500 | WEHS, Evanston, IIi. 20
KFWC, Upland, Calif...... WAGM, Royal Oak, Mich. 30 | WEMG, Berrien Springs, Mich,..
KFWD, Arkadelphia, WAHG, Richmond Hill, N. 500 | WENR, Chicago, I11
KFWF, St. Louis, Mo.. WAIT, Taunton, Mass 10 | WEW, St. Louis, Mo......
KFWH, Chico, Calif.... WAIU, Columbusg, Ohio 500 | WFAA, Dallas, Texas.. 500
KFWI, So. San Francisco, .. WAMD, Minneapolis. Minn. 500 | WFAM, St. Cloud. Minn, 1n
KFWM, Oakland, Calif.........2 WAPL, Auburn, Ala G001 WFAV, Tincoln, Nebr. 500 1

Radio
Cail
Letter

BROADCAST STA.
Location

Wave

(Meters)

WFBC,
WFBD,
WFBE,
WFBG,
WFBH,
WFBI,
WFBJ,
WFBL,
WFBN,
WFBR,
WFBZ,

WGHMU, Richmond ]hll

WGN,

WGR, Duftale, N.

WGST,
WGY,
WHA,

WHAD.
WHAM,

WHAP,
WHAR,
WHAS,
WHAT,
WHAYV,
WHAZ,

WHB, Kansas Cil

WHBA,
WHBC,

WHBD,

WHBF,
WHBG,

WHBH,

WHBJ,

WHBK,

WHBL,

WHBM,
WHBN,

WHBP,
WHBQ,

WHBU,
WHBW,

WHDI,
WHEC,
WHK,
WHN,

WHO, Des Moines, lona

WHT,
WIAD,
WIAS,
WIBA,
WIBC,
WIBG,
WIBH,
wiBI,
WIBJ,
WIBK,
WIBM,
WIBO,
WIBR,

- wiBs,

wiBy,
WwiBwW,
WIBX,
WIBYV,
WIBZ,

WIL, St. Louis,
WIP, Philadelphia,

WIJAD,
WIAG,
WIAK,
WIAM,
WIAR,
WIAS,
WIAX,
WIAZ,
WIBA,
WIBB,
WIBC,
WIBG,
WIBI,
WIBK,
WIBL,
WIBN,
WIBP,
wiBaQ,
wiiD,

Knoxville, Tenn
PThiladelphia. P&
Seymour, Ind.
Altocna, Pa...
New York, N.
Camden, N.
Collegeville,
Syracuse, N.
Jridgewater,
Baltimore,
Galesburs,
Flint, Mich...
Fhiladelphia,
Chicago, II1.
Brooklyn, N. Y.
Lancaster, Pa.
Freeport, N. Y.
Memphis, Temn.
Evansville, Ind.
Seranton, Ia.
Johnstown, Pa.
Providence, R. 1
Aarshficld, W
New York, N.
Greenville, S,
Lultord, Fla
Orono, Me.

e

Newark, N.
Oak Park,

Detroit, Mich.
N Y
Chicago, 111, .
Atlanta, G
Schenectad
Madison, W
Milwaukee, \
Rochester, N.
New York, N. Y
Atlantie € N
Louisville, Ky.
Minneapolis, Minn
Wilmington, Del
Troy,

OIl City,
Canten, Oliio. .
Jellefontaine, Oh
Rock Istand, III.
Hawrisburg, Ia.
Culver, Ind....
Fort Wayne, Ind
Ellsworth, Me.
Logansport, Ind.
Chicage, Iil...
St. Perersburg.
Jehnstewn, Ia.
Memphis, Tenn.
Anderson, Ind.
Philadelphia.
Minneapolis, Minu.
Rochester, N. Y.
Cleveland, Ohio
New York, N. Y

Deerfield, ItL.
Ocean City, N.

Burlington, Towa.
Madison, Wi
St. Petersbury
Tlkins Park,
New Bedford,
Flushing, N.
Chicago, TIY.
Toledo, Ohio
Chicago, 1.
Chicago,
Weirton,
Elizabeth, N
Poynette, \V
Logansport, Ind..

Utiea, N. Y..,
Henderson, N. ¢
Montgemery. Al

Mo

Waco, Texas...
Norfolk, Nebr..

Greentown, Ind.

Cedar Rapids, Tows
Providence, R. 1.
Pittshurgh, 1%
Tacksonville, T
Mount Prospect.
Toliet, TI1.....
St. Petershurg,
La Salle, IIL..
Charlotte, N. C..
Red Bank. N. J.
Ypsilanti, Mich
Decatur, IN.
Sycamore, I11
Ruffale, N, Y
Lewishurg, Pa,
Mooscheart,

..

WIR, Pontiac, Mich..

WJY, New York
W1z, New York,

WIKAD,
WIKAF, Milwaukee. W
WIKAQ. Sun Juan, T. R.

*N.

N. Y
East Providence, R. I.

(Continued on page 1441)
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A New Radio Frequency Receiver

HIE fact is generally recognized, by
radio constructors and experimenters,
that a considerable portion of the
oscillation  trouble cncountered in
tuned radio frequency receivers is caused by
direct magnetic feed-back of edergy, from
one R.I7. stage to the preceding one. The
effect is most (lppreciab]e in sets employing
straight solenoid inductances (as such coils
have the most widespread cxternal magnetic
fields) and is least noticeable in-outfits using
transformers o1 the ‘confined-field variety.

In general, the best results. are obtained
from tuned R.I7. circuits when the magnetic
coupling between connected stages is at a
minimum, Manufacturers have not been
slow to realize this; and have either devel-
oped some efficient type of confined-field

G ® ©

No. 1, R.F. transformers; 2,

By EDWARD SPIEGLER®

sign of the audio frequency amplifier.

the troubles with which a set is already
affiicted.

Bearing the above facts in mind, the writer
recently constructed a six-tube radlo fre-
quency receiver, involving two stage of R.F.,
detector, and one stage of transfon mer- and
two sta"es of resistance-coupled A.F. yet
operating with a simple two-dial control.
For the radio frequency transformers, which,
of course, are the most important single in-
struments, in almost any R.F. set, three coils
were use(l wound in the shape of a figure 8.
They are known as “lemnis” coils,” taking
their name from the shape of the mathe—
matical curve, the ‘‘lemniscate.”

WINDING THE COILS

Each of these coils consists of a 15-turn

primary and a 103-turn secondary, both of

©)

00@0@6@ ® ® 6®

variable condensers;

3, automatic ballast resistances; 4, resistances

for A.F. amplifier; 5, A F. transformer; 6 and 7, A.F. tube sockets; 8, detector socket; 9, R.F.

fube sockets; 10, grid leak and condenser;
15, .135v.; 16, _1.90v.; 17, +22V2V.;

eransformer or adopted some system of inter-
stage shielding. From the home constructor’s
viewpoint, the confined-field unit is more con-
veniently incorporated into receivers than
shielded open coils; for under some condi-

11, antenna;

18,

12, ground; 13, —“B”; 14 “A";
~—“A” and 4“C”; and 19, —9v. “C.”
Photos by courtesy of General Winding Co.

No. 26 C.C. enamelled wire, wound in hour-
glass shape to form an upright inductance,
just three inches high. A simple winding
form may be made by screwing two 4-inch
picces of round wood, 1 inch in diameter,

T he reproduction is good, because of the de-

In this article Mr. Spiegler tells ow to construct a six-tube radio frequency receiving set that
wiil bring in the DX stations with good volume.

i |

T is against the policy of RADIO

NEWS to publish the names of manu-

facturers or of makes of instruments in
connection with the apparatus described in
these pages, but this information will be
gladly given privately. If you are inter-
ested in any special instrumcants described
here, address a letter to the I WANT TO
KNOW DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers will be given
free of charge. —EDITOR.

centers of exactly two inches. The wire is
simply threaded in and around the posts,
bound along the outer and inuer edges with
thin strips of adhesive plaster, and thep
slipped off.

The turns of wire are spaced a distance
equivalent to about half the diameter of the
wire, in order to reduce the inherent capac-
xty of the winding. The smaller this capac-
ity, the more sharply does any inductance
tune when a variable condenser is connected
across if.

There are produced two distinct magnetic
ficlds of opposed respective poles. 1f the
upper ¢nd of the right-hand section of the
“hour-glass” form is a North pole, the adja-
cent left-hand end is a South pole; and as
unlike poles attract, the magnetic lines of
force flow together and form a strong, com
plete circuit duccty within the axis of the
mductances. The net result of the arrange-
ment is such that few lines of force extenc¢
beyond the ends and sides of the coils them-
selves.

PARTS REQUIRED

Three of these “lemnis” coils have been
used in this receiver, and are found to work
excelleatly. [he {ollowing other parts are
required :

One panel, 7x24 inches,

One sub-panel, 9x23 inches.

Two micrometer dials,

One battery switch,

One low ratio audio transformer,

Oue .00025-#f. grid condenser and 2-meg-
ohm leak,

 Two V- and one J-ampere ballast re-
sistances,

tions the presence of shields may aggravate .to a plain board, with a separation between (Continued on page 1499)
7 N
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Above is shown the circuit diagram of this six-tube radio frequency receiver.

¢ General Winding Company.

g text,

The different values for the parts are given in the accompany-
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A Balanced Tuned R. F. Receiver

NE of the greatest drawbacks of
receivers employing one or more
stages of tuned radio frequency
amplification is the probability that
in the middle of a top-hole program they
will break into violent oscillation, with or
without any apparent cause. There have been
cries that rang to the blue heavens for a
circuit that has tuned radio frequency amplifi-
cation, but will not oscillate on any occasion,
after it has once been instructed not to.

b ORARA A8 1100 0 111 00 TG GG

T is against the policy of RADIO

NEWS to publish the names of manu-

facturers or of makes of instruments in
connection with the apparatus described in
these pages, but this information will be
gladly given privately. If you are inter-
ested in any special instruments described
here, address a letter to the I WANT TO
KNOW DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers will be given
free of charge. —EDITOR.
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In the receiver shown in the accompany-
ing illustrations a circuit is used that more
or. less fills the bill in overcoming this dis-
advantage of tuned radio frequency circuits
in general. A multitude of systems have
been created for the elimination ot oscilla-
tions in this type of receiver; all the way

By JOHN M. KIRKLAND

The outstunding feature of this receiver is that oscillations are completely under control at all
times. It will be found to be an excellent set for crowded districts as well as a great DX getter

for less congested areas.

audio amplifier. However, the detector and
radio irequency tubes’ filaments are control-
led by the usual rheostats, while there is
another rheostat in series with the radio fre-
quency tube, which serves as a control for
the volume.

A couple of minor changes might be made

il
N

in the circuit as shown in the accompanying
diagram. In the first stage of the audio
frequency amplifier there might be substi-
tuted a 6:1 ratio transformer, instead of
the 2:1 as indicated. This suggestion is
for experimenters, who live at a consider-
able distance from a broadcast station and

e

No. 1 indicates the variablé condensers; 2, the R.F. transformer; 3, antenna coupler; 4,
A.F. amplifier tubes; 5, detector tube; 6, R.F. tube; 7, A.F. transformers; 8, 5-plate con-

2

denser; 9, automatic filament controls; 10, high resistance rheostat; 11 and 12, filament
rheostats; 13, grid condenser, and 14, grid leak.
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Above is shown the circuit diagram of the four tube receiver.
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It will be noticed that the

terminals marked L1, L2 and 3 are those for plate voltages. The last two may be
connected if 90 volts are used on both A.F. tubes.

from the old-fashioned potentiometer to the
newest-fangled idea in left-handed gadgets;
but most of them are fairly difficult to ad-
just and the tuning is rather complicated.
However, in this circuit, there is but one
slight adjustment to make for the elimina-
tion of the unwelcome oscillations, and that
is the variation of the small five-plate con-
denser (No. 8 in the views.)

The circuit for this receiver has one stage
of balanced tuned radio frequency amplifi-
cation, a detector which is tuned and its
sensitivity controlled by a resistance method,
and two stages of transformed coupled audio
frequency amplification. A feature of the
set as huilt is that there are separate ter-
minals for the last stage of the audio ampli-
fier, so that the plate and grid hias voltages
may be varied and the best results thereby
obtained. Often, the experimenter will recol-
lect, he has wished to try a different “B" or
“C” voltage on the second stage than that
used on the first; and these extra terminals
are provided for this purpose. Instead of
rheostats ballast resistances are used in the

who desire more than the usual volume from
their set. If a tube of the UX-120 type is
to be used in the last stage of the amplifier,
this change is advisable, as this type of tube
has a low amplification factor. If UV-199
tubes are to be used in both stages of the
amplifier this change should not be made.

The other change that might be made in
the diagram is the introduction of a double-
circuit jack in the plate circuit of the first
tube of the audio frequency amplifier. This
is for fans who live in the vicinity of large
cities where there are broadcast stations
wlose volume would be too great for the
house.

CONSTRUCTION
From the front view of the panel and the
other illustrations a good idea can be had
of the position of the various instruments.
The panel, which is 7 x 18 inches, is first "
drilled for the condensers and the three rheo-

’§
i

(Continued on page 1478)

R i o A

The rear view of the receiver: 1, the variable condensers; 2, the R.F. transformer; 3, the

antenna coupler; 4, A.F. amplifier tubes; 5, detector; 6, R.F. tubes; 7, A, F. transformers;

8, compensating condenser; 9, automatic filament controls; 10, high-resistance rheostat:
11, terminal board.

Photos by courtesy of General Radio Company
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The Ghirard 8 Super-Heterodyne

T is against the policy of RADIO

NEWS to publish the names of manu-

facturers or of makes of instruments in
connection with the apparatus described in
these pages, but this information will be
_gladly given privately. If you are inter-
ested in any special instruments described
here, address a letter to the I WANT TO
KNOW DEPARTM ENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers wlll be given
free of charge. DITOR.

HE super-heterodyne method of radio

reception has been the target for

probably more unjust criticism than

any other receiving system we have.
Cheoretically the system is sound; but prac-
tcally it has not worked out in popular
favor to a degree anywhere near commen-
surate with its real worth.

In the majority of cases when accepted
cheory and actual practice do not agree, there
s something wrong with the actual practice.
Either the theory has not been carried out
taithiully in the construction, or it has not
been applied correctly. In the case of the
super-heterodyne, both reasons seem to ap-
ply: first, many sets offered to the public
have been fostered by men who have had
axes to grind; secondly, about 99 per cent. of
the sets have been of the slap-up test-out
variety. Other reasons are, the exaggerated
claims made by the sponsors for distance and
selectivity, which can never be duplicated by
anyone building the set—leading to keen dis-
appointment and discouragement on the part
of the fan.

Lastly. most of the care and thought scems
to be given to the electrical part of the set,
the mechanical construction being left to take
care of itself as best it can. For instance,
what is the use of paying extra money for a
set of efficient variable condensers, if the
panels are made of a material wluch will
warp and buckle under the strain of the
weight of the instruments? Penny-wise and
pound-foolish seems to be the rule, rather
than the exception, in some radio construc-
tion.

The super-heterodyne should surpass all

. sircuits for distance and selectivity. Distance
features are obtained by the use of cascade
R.F. amplification, selectivity is brought
about by the use of a loop aerial. ILoop
reception is, of course, very desirablé* {or its
sonvenience, portability and selectivity.

No.
condenser; 11,

® (Author’s rights veserved)

1 is the antenna condenser; 2, coupler;
potentiometer; 7, A.F. transformer; 8, intermediate transformers:
grid leak and condenser, and 12, terminal board.

By ALFRED A. GRIRARD, Asso. A.l.E.E.*

d super-heterodyne receiver that will bring in distant stations on a 15-inch loop is a most de-
sirable set to have, in the opinion of the majority of fans.

good “super-het.”

RESULTS WITH THE SET

The Ghirard \'III has been in the pro-
cess of development for a period of four
months. The second detector and audio fre-
quency amplifier circuits were developed
nearly six months ago in conjunction with
M. B. Sleeper, during work on another type
of set. Everything possible has been done
to procure parts which are not only efficient
electrically but up-to-date, small in size and
able to stand up under long usage. The
circuit is similar in some respects to that
developed by R. W. Cotton.

At the writer's laboratory on the south
shore of Staten Island (which is particu-
larly bad for loop reception on account of
large adjacent bodies of water) all of the
local stations, all Chicago stations, Elgin,

lilinois, WGY, KDKA, \WRC, WPG, and-

Philadelphia stations can be brought in on
the loud speaker, consistently any night, at
any time during the hours of broadcasting.

The loop used is only 135 inches square,
and absolutely 1o interference is encountered.
Tuning is accomplished with the two main
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This pair of calibration curves indicate how

simple a matter it is to log the Ghirard VIIL
for tuning.

dials, auxiliary volume control being obtained
by the use of the potentiometer—simplicity
personified! The rheostats need be adjusted
only occasionally to make up for changes in
“A” battery voltages.
CONSTRUCTIONAL DETAILS

You will notice from the circuit diagram
that cight tubes of the UV201-A type are
employed. The loop is tuned by a 0.0005
wf. straight-line irequency variable conden-

€1

3, oscillator condenser; 4 and 6, rheostats; 5,
9, resistances; 10, .000045 mf.

I e recommend rhis receiver as a

ser. The first detector and oscillator tube:
are coupled together by means of the oscil,
lator coupler. 'Ihe rotor coil of this coupler
is adjustable, but when once set need never
be touched again. The primary of the filter
transformer is shunted by a 0.001-u#f. fixec
condenser. This serves, not only to sharper
the tuning, but also as a by-pass for the fre
quency of the incoming wave. Energy from
the plate of the first tube is fed back to the
grid circuit loop by means of the 45-uuf
midget condenser.

By wusing a three-tap loop, with this
scheme, we obtain regeneration in the firs
tube, resulting in increased sensitivity, sharper
tuning of the loop condenser and marked di
rectlonal properties in the loop. Following
this we have three stages of intermediate fre
quency amplification at 3,000 meters, with &
400-ohm potentiometer to control oscillation
In the actual operation of the set it has never
been found necessary to make the grids of
these tubes positive (using 6714 volts on
the plate), so that “B” battery consumption
is reduced to a minimum.

The rest of the A.I*. amplifier may per
haps secem to be built back end forward, hav-
ing the first stage resistance-coupled and the
second stage tr.inbformel coupled. It is wel)
known that for maximum efficiency in
vacuum tube circuits, the impedance of the
coupling device should be equal to that of the
plate circuit of the tube it works in conjunc
tion with. This allows the use of a stage ot
resistance-coupled amplification following the
detector, using a 0.l-megohm coupling resis
tor.

The second stage of audio is transformer-
coupled, with a transformer which has s
flat amplification curve, preserving the fine
quality of reproduction; the amplification of
the transformer is unusually high, being
nearly twenty. This combination gives us
an A.F. amplifier working most efficiently
with the detector tube, with a saving in
cost of parts and increase in volume and
clarity. By-pass condensers of the values
shown are used.

The jack arrangement is unique. The®
jack permits plugging in of the phones afte:
the first A.F. stage, and also controls the
filament of the last tube. The loud speaker
is permanently connected to the set at the
rear by binding posts. This does away with
unsightly plugs and cords at the front of the
set when the speaker is used. When the
phones are used, inserting the phone plug
in the jack automatically disconnects the
loud speaker and the filament of the last
tube. This filament control feature does not
introduce any difficulties in the wiring
1-xf. by-pass condensers are used to by-pass
the R.F. currents from the I.F. (intermed;
ate) stages and from the plate of the detec
tor tube. This greatly improves the quality
and stabilizes the set. Further by-passing is
obtained by running all the filament 1ead~
parallel and close together.

CONTROLS

The left hand rheostat on the set has
resistance of 6 ohms and controls the oscilla:
tor and L.F. tubes. The center rheostat ol
10 ohms controls the two detector tubes
The one on the right, 30 ohms, gives inde
pendent control for the last tube. The first
AF. tube is controlled by a 1-A amperite
This permits of cutting the last tube in
and out without affecting the brilliancy of
the one preceding it. Provision is made for
the use of a “C” bhattery on the A.F. tubes

The set is built around the helical-wound
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transformers designed-by Prof. Bowles. The
intermediate frequency (3,000 meters) trans-
formers arc matched to one-twelfth kilocycle.
They are primarily of the air-core type, with
a very small quantity of iron in them. This
broadens the peak sufficiently so that great
amplification is obtained, without any cutting
of the side bands to cause poor quality in
the reception.  The filter transiormer is of
the air-core type, tuned to a sharp peak by
the use of a .001-#f. fixed condenser across
the primary winding. It is absolutely neces-
sary to have this .001 condenser of the proper
capacity.

The two 0.0005-#f. straight-line Ire-
quency condenscrs are slightly larger in size
than the usual .0005 condenser; bul it was
thought best to sacrifice space in this case,
for sturdy mechanical coustruction and elec-
trical cfficiency, and the advantage oi per-
fectly-balanced rotors. The rheostats are but
144 inches in diameter. The potentiometer
is sturdily built, and operates with amazing
smoothness.  The filament lock switch en-
ables the owner to lock the set when not in
use, so that children or others cannot turn
o the tubes.

The {ront panel measures 7 x 21 x 3/16
inches; the tube panel 7 x 20 x 3/16 inches ;
the main binding post panel 3 x 1Y% x 3/16
inches; and the loop binding post panel
2¥5 x 1 x 3/16 inches. Hard rubber panels
are not suitable for a set of this type, as
hard rubber is not strong enough mechanic-
ally to carry the weight of the instruments
without warping; one of the stronger insn-
lating compositions must be used. The two
panel support brackets serve to fasten the
tube pancl rigidly to the front pancl. The
weight at the center ol the panel is sup-
ported by two small brass angle brackets.
This method of construction results in a
rigid outfit. The set can be grasped any-
where in one hand, so that its entire weight
is suspended, without damage either to wir-
ing or any of the parts or panels. This is
a good mechanical test for any set.

ARRANGEMENT OF PARTS

You will notice that the tube sockets,
transformers, and resisto-coupler unit are
fastened to the tube pancl.  Practically all
of the wiring is carried down under the
tube panel.  This is made possible by the use
of No. 18 tinned copper wire, covered where
necessary with varnished tuhing. The fila-
ment wiring is kept bunched, in order to take
advantage of the by-passing effect, resulting
in improved quality. There is less wiring in
this set than in the ordinary 5-tube tuned
R.F. set; this has been accomplished hy a
very careful study of the relative location of
parts and wiring.

~and panel.

A hasty glance at the bottom view of the
tube panel might lead one to think there are

~exceedingly long leads, but closer inspection

shows that practically all of this wiring is
for the filament circuits, in which moderately
long leads hunched together are advantageous
rather than a detriment. It is important to
note that the parts have hecen so arranged
that the grid and plate leads between the
tubes and LI, ampliiying transformers, on
top of the tube pancl, have been kept down
to the unbelievable length of “one-quarter-
inch.”

Since each transformer is separated from
the next by a tube socket (214 inches), there
is no possibility of interaction due to stray
fields. The first detector and oscillator grid
condensers are fastened directly to the un-
derside of the tube panel, by removing the
grid terminal screws from the sockets and
running longer screws through the terminals
This makes the grid leads about
14 inch long, and simplifies the wiring. The
oscillator coupler shaft is cut off -flush with
the brackets and the collars adjusted as
shown. The brackets are flattened out some-
what so the coupler lies flat against the
front panel. The panel is blind-drilled and
tapped on the rear side so that the coupler

1431

With but two controls, the Ghirard VIII is

very easy to tune: the oscillator coupler adjust-

ment is permanent. Rheostats (left to right)

6-, 10-, 30-ohm. Potentiometer knob in upper
right.

man “building his own.” The filament switch
and jack are kept under the tube pancl.
The two 1-u#f. by-pass condensers and am-
perite are fastened under this panel with ¥

inch 6-32 . H. machine screws. The battery

I)i_nding-post strip  is  supported by two
nickeled brass posts, 34 by 334 inches. This
strip may he kept down lower, but the

author prefers the high mounting, as it is
very convenient to get at these terminals
when the set is installed in a cabinet. The
loop terminal strip is mounted directly on
the loop tuning condenser, by means of two
nickeled brass rods, 5/16 x 34 inches, thread-
ed to take 6-32 screws. The right-hand one
also serves to connect the right-hand binding

5 &
Here is the view beneath the sub-panel:
control;

is fastened to the panel with 6-32 R. .
machine screws, without having them show
on the front.

If you can possibly manage it, have the
front panel grained, or “dull finished,” and
engraved. This gives a professional touch
to the set which ts always a satisfaction to a

15, filament control jack; and 16,

No. 13, the by-pass condensers: 14, automatic filament

filament switch.

post directly to the end plate and rotor of
the condenser.

WIRING

An explanation of the connections to the
five terminals of the oscillator coupler will
(Continued on page 1303)
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Above is shown the circuit diagram of the Ghirard VIII. The filament congrol jack controls also the last tube, which does not operate when the

plug is in.
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Photos courtesy of Samson Eleetric Co

No. 1 is the R.F. tube socket; 2, the detector tube socket; 3, one of the A.F. amplifier sockets; 4, variable condensers; 5, antenna inductance:
6, R.F. transformer; 7, tickler coil; 8, rheostat; 9, neutralizing condenser; 10, A.F. transformers; 11, baseboard supports.

How To Construct the DX4

HE newer circuits designed for kit

manuiacturers show a decided trend

toward fewer and more cfficient

stages of tuned radio frequency am-
plification. This is due, in part, to the diffi-
culties in tuning presented by a three-dial
set, and in part to general features of
economy and simplicity in construction. Per-
haps the- most important reason for this
change lies in the fact that the ncutralizing
or balancing methods used on many three-dial
sets make them iucfficient on the broadcast
waves above 375 meters. It is a simple mat-
ter, on the other hand, to design a single
stage of tuned, balanced radio frequency
amplification which will have about the same
efficiency on all wave-lengths within the
range of the tuning controls.

The DX4 receiver, shown in the photo-
graphs reproduced on this page, was de-
signed especially to bring in distant stations
with good volume. For this. reason low
tosses “and sharpness are the fcatures most

Top view of the DX4 receiver.
able condensers; 5, antenna inductance; 6.

R.F.

By A. K. LAING

stressed.  As only one stage of tuned radio
frequency is used, it is unnccessary to in-
troduce losses and broad tuning in order
to control the tendency to oscillate. This
makes the overall efficiency about equal to
that of the usual five-tube receiver, and sim-
plifies the tuning operation.

— . s S

T is against the policy of RADITO

NEWS to publish the names of manu-

facturers or makes of instruments in
connection with the apparatus described in
these pages, but this information will be
gladly given privately. If you are inter-
ested in any special instruments described
here, address a letter to the I WANT TO
KNOW DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers will be given
free of charge. —EDITOR.

THE CIRCUIT OF THE DX4

One stage of balanced tuned radio fre-
quency amplification is followed, in the DX4,

No. 1 is the R.F. tube; 2, detector; 3. A.F. amplifiers: 4. vari-

transformer: 7. tickler coil; 9, neutralizing

condenser; 10. A.F. transformers: 12. rheostat.

by a regenerative detector and two stages o3
low-ratio transformer-coupled audio f{re:
quency amplification.  Both the balancing
system and the radio frequency transiormer
are unusual in design. The former em-
ploys a small variable condenser, a radic
frequency choke coil, and a by-pass condenser
in a novel arrangement which departs from
the usual “Wheatstone's bridge.” The radic
frequency transformer has a provision for
varying the coupling. The importance of
this feature will best be realized by those
who have read Mr. Harris's article or
coupling in the December issue of Rapic
NEws.

Referring to the illustrations, the coi}
mounted at right angles to the front pane}
is the antenna coupler. It consists of ar
18-turn primary and a 54-turn secondary
wound at a distance of 4 inch apart on &
2V4-inch tube. In the center of the set, and
at right angles to the sub-panel, may be
seen the interstage transformer and tickler
coil. The transformer secondary of 54 turns
is wound on a tube identical with that of the
antenna ceupler.  Within this tube revolve
two 2-inch tubes; the top one bears the
tickler winding of 16 turns of fine wire. the
lower one the primary of 30 turns. These
coils may be made by the builder, but it wili
be found most satisfactory in the long rur
to purchase them ready-made, as the con
struction of bearings for the vario-coupler is
a particularly hard task.

COMPONENT PARTS REQUIRED

front panel. 7 x 18 x 3/16 inches.
base panel, 7 x 17 x 3/16 inches.
filament control jack,

rheostat, 30-ohm,

rheostat. 10-ohm.

variahle condensers, S.I.F. .0005-4f.,
interstage transformer and tickler,
antenna coupler.

sockets for UV-201A tubes.

low ratio audio frequency transformers,
1 fixed condenser, .00025-uf.,

I N N
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1 fixed condenser,
clips),

fixed condenser, .001-#i.,
variable neutralizing condenser,
grid leak, 5-megohm,

radio frequency choke coil,

L

0005-xf. (with grid leak

—

A

on a core ¥ inch in diameter. Directions

for making a suitable choke will be found in

Mr. Hatry’s article in the February issue of

Rabpio- NEws, entitled “A Balanced Reflex.”
ASSEMBLY

The top and rear views should give a
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The four-tube, tuned radio frequentcy regenerative detector receiver called the DX4.

10 binding posts,
2 panel brackets.

The radio [requency choke coil mentioned
above may be purchased with the complete
kit il the builder desires, or it may be made
at home. Tt should consist of several hun-
dred turns of fine wire (No. 36 or smaller)

clear idea of the arrangement of parts. It is
not necessary to follow rigidly the exact spac-
ing shown, but the general scheme of the
fayout shown should be adhered to. Refer-
ring to the top view of the set, the socket
at the leit is for the radio {requency tube.
Next comes the detector socket. The socket

Five Minutes of Radio for

NE of the favorite pastimes of the
American people is dropping coins
in a slot. There are the familiar
weighing machines in every railroad
station, which for the sum of one cent will
indicate your correct weight.  There are
machines scattered all over the country that
dispensce chewing gum, candy and other eat-
ables for the same amount. 1 your boots
need shining, there is no need to wait for
the shoe-shine artist; go to the ncarest shine
machine and place your shoes in its care.

Not to be behind the trend of the times,
the radio slot machine has made its appear-
ance. I you forget to bring your pocket
portable recciver with you, and there is a
program on the air that you are particu-
larly anxious to hear, just walk into a store
that has one of these radio receiver slot
machines, drop a nickel in the slot, set the
two dials of the set—and vour station will
be heard from the leud speaker in the top
of the machine.

HOW IT OPERATES

This slot machine made its appcarance
recently in Philadelphia and consists of a
five-tube radio Irequency receiver, having
one stage tuned R.IT, one stage of fixed
R, detector and two stages ol audio {re-
quency amplification.  There 1s also a timing
mechanism which limits the reception to five
minutes.  On the side of the machine next
to the slot in which the nickels are deposited,
is a table showing the times when stations
are broadcasting and also the necessary dial
settings of the receiver.

The small knob below the slot is turned
after the nickel is deposited.  This starts
the motor which operates the timing mechan-
ism.  After four minutes of music a red
elcctric lamp lights in the front of the cabi-
net, warning the listener that if he wishes to
continue the reception beyoud the period of
another minute another nickel must be
dropped in the slot.  This must be repeated
every five minutes. The opening of the loud
speaker horn is behind the grill work above
the dials of the receiver, and the timing
mechanism is under it.

Before long, it is possible these machines

By JOSEPH RILEY

will be as common a sight as the many dif-
ferent types of vending machines that are
familiar to cverybody today and then the

Panel view of DX4 receiver.

at the right rear is-in the first audio {re-
quency stage. and the one ncar the panel
at the right is the second audio.

The rheostat appearing at the left in the
front panel view controls the detector tube
only. Its resistance is thirty ohms. The
one at the right controls the three amplifier
tubes, and has a resistance of ten ohms.

The jack used has an auxiliary pair oi
contacts insulated from the two which make
contact with the plug. These close the
fitament circuits of all the tubes when the

- plug is inserted.

The condensers used in the set made in
the Ramo News LABORATORIES are unique
in the S.I..IF. field for their compactness.
Some S.IL.F. condensers in the zero position
take up six or more inches of lateral panel
space, and as much as thirty square inches
is needed to allow for the swing of the
clongated rotor plates. The condensers used
in this set take up a maximum lateral space
of 3% inches and a total arca of eight
squarc inches on the panel.

(Continued on page 1491)

a Nickel

American boy and girl will have another
slogan, “Papa, gimme a nickel I wanta
hear some radio music!”

When a nickel is dropped in the slot, your favorite radio station can be tuned-in by the two

dials on the front of the cabinet.

© Wide World Photos.
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The Doughnut Five

N radio, as in the automobile field, a
stage has been reached at which no type
or make can be called the best from
every aspect. All sets manufactured
by reputable companies, and all circuits de-
signed by prominent radio men, are good,
just as all automobiles are good. But, just

o~

The view under the sub—panel Nos. 6,

frequency transformers.

the R. F. transformers;

By ASHUR VAN A. SOMMERS

The receiver described in this article takes its name from the iype of ceils used in the radio
It should prove an interesting receiver for the set builder.

and sharpness there is no doubt whatever
that a properly constructed solenoid is best.
But solenoids are the most difficult coils
to neutralize, or to stabilize. The field of
the solenoid suitable for broadcast reception
is large, and it interlinks with other coils
and with the wiring of the set, causing all

N

7, the A. F. transformers;

8, the potentiometer, and 9, the filament switch.

as different people choose different cars be-
cause they excel in some one feature, such as
speed, or power, or simplicity, or economy, so
different individuals choose different radio
sets hecause they appeal in some particular
{eature.

The choice in the field of tuned radio
frequency receivers comes down, largely. to a
decision whether sharpness, sensitivity, or
stability 1s most desired. No receiver now
available presents the ultimate in all three
characteristics. Many fans believe that sta-
bility is the most important feature of all,
and prefer a set which is perfectly stable.
even if seusitivity and sharpness are reduced
a trifle. °

The deciding feature in most radio fre-
quency sets is the type of coil used in the
inter-stage transformers. In the January
isste of RApro NEWS (page 986), an article
was published entitled “Which Type of Coil
Is Best?” This article brought out the fact
that plain cylindrical single-]ayer coils have
the lowest losses of any type. The writer of
the article stated, however, that he ijsidf
ered the coils merely from the aspect of re-
sistance at high {requencies. Tor vo}umc

Photos by courtesy of the Reichman Company

kinds of feed-back squeals unless great care
is talken to insure zero coupling between all
coils. Even when this is done, capacitance
coupling will be enough to cause a good deal
of “trouble over part of the wave-length

. range.

L
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JT is against the policy of RADIO
_I_ NEWS to publish the names of manu-

facturers or of makes of instruments in
connection with the apparatus described in
these pages, but this information will be
gladly given privately. If you are inter-
ested in any special instruments described
here, address a letter to the I WANT TO
KNOW DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers will be given
free of charge. —EDITOR.

i
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So for those who wish to construct a set
which will be as stable as possible, it will be
found that the toroids arc ideal. Actually,
the (llﬁereuce in efficiency between solenoids
and toroids is slight.  When we consider that
it is very often necessary to introduce losses
into the circuit deliberately, in order to con-
trol oscillation. the difference in efficiency
may be discounted entirely. Those who are
interested in an exact evaluation of toroids
are referred to an article entitled “All Ahout
Toroid Coils” in this issue.

CONSTRUCTIONAL DETAILS

No specific parts are recommended for the
set, as meritorious apparatus of any make
may be combined for this circuit. The com-
plete list of components follows:

1 Toroidal antenna coupler coil,
2 Toroidal mter-stage coupling transforiners,
3 Straight line frequency condensers, ™
.0005-u1.,
(Continied on page 1502)
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B-A+ A-C+ B+ Byt

The circuit diagram of the Doughnut Five is shown above.

Cc- L.SPEAKER
The only adjustment, beside that of

the three tuning condensers. is the —~otentiometer, for regulating the grid bias on the R. F. tubes.

No. 1 indicates the R. F. tube sockets: 2,

the detector socket:

3, the A. F. amplifier sockets;
4, the variable condensers, and 5, automatic filament adjusters.

A

AMAZING STORIES

The -flew scientific fiction maga-
zine, issued by the publishers of
this magazine, will be on sale the
first of each month. The April is-
sue will contain stories by Jules
Verne, H. G. Wells, George Allen
England, and many others.

Brim full of scientific fiction of

the type you enjoy now in this
magazine.

A big magazine, with a big new
idea.

Edited by Hugo Gernsback.
For sale on all newsstands.
25¢ the copy.
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A Duplex Crystal-Detector Hook-up

Utilizing Both Balves of the Wave*

This article will appeal to the experimenter who likes to work with crystal detectors.

By using

two crystal detectors it is possible to get maximum results with very little trouble in wiring

HE majority of broadcast receiving
sets (in Central Europe, where dis-
tances are short) use crystal detec-
tors, which are popular because of
their cheapness, simple construction and casy
operation. This is especially true of broad-
cast listeners; for the beginner who wires
his own set is apt to look on the simple crys-
tal with contempt, and often hook it up to
various tube circuits, getting less satisfac-
tion in the end than a good crystal set would
have afforded. under equally favorable con-

ditions.
J

The crystal detector hook-up shown above
utilizes but one-half of the incoming radio
wave, thereby wasting a great deal of energy.

t 5

FIG.}

[t is true the crystal receiver can deliver
ao more energy to the phones than it receives
from the antenna, less the necessary amount
of loss. No amplification connections, (in

‘cascade’”) arc possible from the crystal.
But we can find out what is necedful for
satisiactory reception from local stations’ if
we study one factor, economy of signal
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A carried waye that is modulated, in which
form it is received on an antenna.

energy, that is to say, obtaining the greatest
amount of reproduction irom the current re-
ceived by the antenna.

The loss of energy in coils, condensers,
crystal, etc., can be limited to a small amount
by very careful sclection of parts and highly
insulated mounting. DBut many a radio be-
ginner has met with a great deal of trouble,
because the crystal in an ordinary hook-up,
{ike Ifig. 1. transmits to the hcadset only

PHONE PHONE
4000 OHMS 4000 OHMS

FIGT7

Method of connecting head set for use with
Duplex system of crystal detection.

* From Radio Amateur, Vienna.

changes.

one-half of the oscillations which it receives,
and the other half of the signal energy is
lost, so far as reproduction is concerned.

+

FIG.2
A carrier wave before it is modulated at the
broadcast station.

THE CRYSTAL TRANSMITS HALF-WAVES

As we all know, the action of a crystal
receiver is, briefly, as follows: the waves
modulated by voice or music at the broad-
cast station (Iigs. 2 and 3), follow each
other with a rapidity too great, or, as we
say, with too higli a frequency, to put the
diaphragms of the head-phones into vibra-
tions causing audible sound. They are there-
fore conducted through the crystal, which
has the peculiarity (like the action of a valve)
of letting half of the oscillation of the
radio wave pass through it. (See Fig. 4).
Accordingly the telephone receives only di-
rect-current impulses of a low frequency, but
to which the diaphragms respond, so that
sound is transmitted to the ear.

The loudness of reception from the set

ié
ZI: FI1G.6

By employing two crystal detectors and two

head-phone sets as shcwn in the above diagram

both halves of an incoming radio wave are
rectified.

now depends upon the amplitude or height of
radio waves (see A in Fig. 5) which is gov-
erned by the amount of incoming energy, by
the size of the antenna, and several other
factors. The incoming oscillations in the
negative direction are held back from the
phones by the detector (Iig. 4) and there-
fore half of the incoming energy is neces-
sarily unused, independently of the unavoid-
able losses in the set: This reduces the foud-

+

An
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FIG.4

Only one-half of the received modulated wave
is passed to the rest of the circuit after rec-
tification by the crystal detector.

ness of reception, and occasions loss which is
unnecessary in a crystal set.
USING THE WASTED HALF-WAVE

It is possible, by the use of two oppo-
sitely-cohriected © crystals, to utilize = both
halves of the wave, thus taking advantage
of almost the entire energy received, and
bringing up the reproduction to its maximum
value in this receiver. Fig. 6 shows a hook-
up which does this, by employmor two separ-

ate head phones, each of which gives ap-
proximately the loudness of reception pos-
sible with a single phone on a single crystal-
circuit. To concentrate this more efficient
utilization of energy, in a single headset, two
methods are available.

First, one may connect up a double head-
set, each of whose phones has 4,000 oluns
resistance. Customarily the two are con-
nected in series, but we change the leads
so that each is connected individually (Fig.
7), and then complete the circuit as shown

i

How a single pau' of phones can be connected
in the Duplex circuit to get full-wave rectifi-
cation.

F1G.8

in Fig. 8. In this the maximum amount of
energy is brought to the phones, and thereby
the loudest reception is obtained that is
possible from an unamplified crystal set.
The hook-up may be varied.

Seccondly, the same end may be attained
by the use of two transformers; that is,
the amount of energy obtained from the
two crystals is brought to a single head-
set. For this purpose two transformers with

+ \/T\/\—//
yh
- FIG.5

The loudness of signals in the phones depends
upon the amplitude, A, of the rectified radio
wave.

a very low step-up ratio (1:2, or, at most,
1:3) are hooled up in accordance with Fig.
9, The correct polarity of the set must be
leept, so that the currents in the secondary
coils of the transformers shall not be work-
ing against each other.

llm hook-up has the advantage that an
ordinary headset can be used without change;
but it is somewhat difficult to find two trans.
iormers exactly matched. Theoretically, to
get the best results with a particular head-
set, the alternating current resistance of the
primary windings of the transformers shonld
be exactly equal to that of a 4,000-ohm head-
set; and that of the secondary windings

(Continued on page 1468)
FIG.9

By using two low ratio transformers,.a head
set connected in the usual way (in series) may
be used.
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Different commercial makes of toroids: 1, Orb

it; 2, Nolte Circoils;

3, Bremer-Tully; 4, Radio Foundation Torocoil; 5, Thorola; 6,
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, Erla C:rclotds 8, All-American ; 9, Feri Coil; 10, Naxon; 11, Wybo Hexmds.

All about Toroid Coils

By SYLVAN HARRIS

There has been much ado about toroidal coils for the last several months; but strange to say,

on toroids.

HE toroidal coil has been used for a

long time in various ways in labora-

tory work, and I believe, to some

extent in telephone work. The shape
of the toroid is that of an anchor-ring, by
which name it was generally known until the
recent enthusiasm in radio circles for that
type of coil. In radio circles the coil is
generally known by its mathematical name,
in its various forms. The noun is “torus,”
the adjective is “toroidal” the form “toroid”
is a substantive adjective, It is by this latter
{form that the type of coil shaped like the
homely “doughnut” is generally known in
radio circles.

In the January issue of Rapro NeEws an
article was presented by the present writer,
in which the high frequency resistance of
coils of various types was discussed. In that
article were included cylindrical coils, tor-
oidal coils, and various other forms. The
article avowedly dealt only with the resisi-
ance of coils; nevertheless some readers toolk
exception to the fact that I was dealing
with only one phase of the subject, for the
reason that, as one correspondent states,

. your article lays undue stress on a
pomt which, although important, is not para-
mount; that is, the inductance-resistance
ratio. The primary inductance, mutual in-
ductance and coupling coefficients have more
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nothing of a quantitative nature was published about them until January, 1926, when Rapio
NEWS took the initiative. In that issue appeared an article by Sylvan Harris on the resistance of
various types of coils, which has caused considerable discussion, especially with regard to the data
This article, completes the subject from the standpoint of design.

bearing on the actual operation than the
points stressed in your article.”

This correspondent was intimately in-
terested in the manufacture of toroidal coils,
the L/R ratio of which, it was shown in my
article in the January issue of Rapro NEws,
is generally lower than the ratio for smfrle—
layer cylu1dr1cal coils. He goes on to state,

It is true that it is not pos-
sxble to keep the radio frequency resistance
of a toroidal coil as low as that of an equiva-
lent solenoid,” which seems to be in agree-
ment with the findings of the Rapro NeEws
laboratories.

However, the point is, that it is impossible
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to cover adequately all phases oi any given
subject in a single article in any magazine.
Volumes may be written on the properties
if coils. In the article referred to, the writer
purposely omitted all considerations other
than resistance, intending to leave the other
phases of the subject until this present ar-
ticle. The reason for this is an important one.

Perhaps the most important difference be-
tween cylindrical and toroidal coils, seen
from the radio viewpoint, lies in the fact
that the toroidal coils have a confined mag-
netic field, whereas at the ends of the cyl-
indrical coil the field spreads out; the in-
tensity of this field may, when the length of
the coil is not much greater than its dia-
meter, be relatively great at some distance
from the ends of the coil. There is oppor-
tunity then, for electromagnetic coupling to
be established between the circuit contain-
ing this coil and any other circuits which
may be linked by this spreading magnetic
field. A general idea of the distribution of
the magnetic fields of the two types of coil
may be obtained from Fig. 1.

This property of the toroid has been so
emphasized in the text and advertisements of
radio publications that all other points seem
to have been either forgotten or taken for
granted. This is a peculiarity of the radio
industry. No one item should ever be con-
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This graph shows the large number of turns
and length of wire required in these toroids to
give an inductance of 100 microhenries.

sidersd to the exclusion of all the others.
In the case in point it was unnecessary to em-
phasize the excluded items, for this was onc
article balanced against the hundred others
which emphasized and repeated the others.
The importance assigned to a thing is not
always inherent; the importance assigned to
it depends not only on the inherent import-
ance, but also the distance from which it is
viewed. Betelgeuse is infinitely greater than
our mighty sun, but can be studied only
through a powerful telescope, merely hecause
it is several thousand light-years away.

An ingenious method of explaining why
the magnetic fickd of the toroid is confined,
suggested by one manufacturer's advertise-
ment, is illustrated in Fig. 2. Imagine a

aumber of ordinary cylindrical coils con-
nected i series and arranged in a circle.

The windings ol the coils are all the same,
so that the N pole of cach coil is adjacent
to the S pole of the next coil.  Since unlike
poles attract, the separatec magunetic ficlds
of the different coils will be drawn in and
combined, so that a continuous field around
the circle will result, and the leakage field
outside the coils will diminish.  When suffi-
cient coils are added and the circle com-
pleted, we will have the toroid with its con-
Gned field. There is some little lcakage field
from a toroid, which, however, is small com-
pared with the spreading field of a cylindrical
coil. It will be noted that the toroid has no
poles. This is bhecause (referring to the
circle of coils in Fig. 2) the adjacent N and
S poles combine to neutralize each other.

The toroidal coil, with its confined field,
finds its most important application in radio
frequency amplifiers, where it is desirable to
prevent magnetic coupling between the vari-
ous stages. If coupling exists between the
input and output circuits of any stage or
stages sclf-oscillation is likely to occur, or
the amplification may be diminished, or both.
Besides this, the linking of the spreading
ficld of a cylindrical coil with pieces of metal,
such as the plates of a condenser, or the
casing of an A.F. transformer, is likely to
cause perceptible losses in the system, with
the attendant lack of sensitivity and broad-
ness of tuning.  There is no doubt that all
these effects occur; there is considerable
question, however, as fo the magnitude ot
these cffects, and as to whether it is not
possihle to keep them small no matter what
Tkind of coil is used.

The toroidal coil, on account of its con-
fined field, reduces considerably inter-stage
conpling and losses due to absorption in ad-
jacent metallic surfaces. There is no doubt

that considerable benefit arises in these di-
rections from using toroids. The other ques-
tion which must be considered, and to be {air
we must consider all points, is whether these
benefits are not aunnulled by the higher re-
sistance of the loroid as compared. with the
cylindrical coil, and whether the same effects
cannot be obtained by using a simple cylin-
drical coil of low resistance properly
shiclded.

It is possible to shield a cylindrical coil
so that inter-stage coupling is prevented, yet

without " increasing the resistance inordin-
ately. This can be done by allowing suffi- -

cient space between the’ shielding surfaces
and the coil in question. These arc some
points in the argument to counsider, but there
are two other points which must not be for-
gotten. These are size and cost.

There must be considered the relative
costs of shiclding for cylindrical coils, and
special winding methods and machinery for
toroidal coils. There must he also consid-
ered the space occupied by a well-designed
toroid as compared with the space which
the shiclding compartment of a cylindrical
coil would occupy. This writer cannot at
the present give any answers to these ques-
tions; the thoughts are presented for what
they are worth, and it is believed that they
have not occurred before this to many of
our readers.
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FIGURE 2

The nature of the toroid can be studied as an
evolution from the cylindrical coil as shown by
several of the latter arranged in a circle.

We have said above that the resistance
of toroids is generally higher than the re-
sistance of cylindrical coils. The reason
for this is that in order to keep the overall
dimensions of the coil within reasonable
limits the coil diameter must be rather small.
The coil diameter is to be distinguished {rom
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It is ceen from this chart that the greatest in-

ductance can be. obtained in a toroid for a

given coil diameter, when the internal diam-

eter is small, or when the turns are bunched at
the middle,

the other, which 1 will call the ring
diameter. This corresponds to the diameter
of the hole of the doughnut. The smal}
coil diameter malkes it necessary to employ
many more turns of wire to obtain the re-
quired inductance.

To investigate more thoroughly the tor-
oidal coil and to understand what tendencies
and paths to follow in their design, a
number of calculations were made from for-
mulas contained in Circular 74 of the Bureau
of Standards. Curves obtained from these
calculations are shown in the various dia-
grams on these pages.

First the effect of wire size was investi-
gated. To malke the calcuiations certain as-
sumptions are required, and in this case it
was assumed that the coil diameter was two
inches. This is larger than is actually found
in practice, but will be satisfactory for in-
dicating the tendencies. At the center the
dmmeter is so regulated that thc turns just
touch, without crowdmg or spacing. There
is nothmg out of the ordinary in this dia-
gram cxcepting that it shows clearly that
even with as large a coil diameter as two in-
ches, a considerable number of turns is re-
quired in the coil to furnish the required in-
ductances. For instance, 140 turns of No. 18
wire is required to give an inductance of
100 microhenries; and 162 turns of No. 24
D.C.C. wire are required for 180 micro-
Lenries.

(Continuwed on page 1472)
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FIGURE 4

In this picture is shown how the magnetic field of the cylindrical coil sprays outward, while
that of the toroid is confined within its windings.
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What Is ““Distortion?”’

In this article Dr. Anderson essays to analyze one of the most popular radio terms,

By DR. A. E. ANDERSON*

“distor-

tion” and establish the necessity of determining the type of distortion existing before the trouble

AST season one of the most popular

expressions in the radio vocabulary

was “low-loss.” In a similar way,

this season “distortion” or “distor-
tionless” bid fair to be the watchwords of
the radio fan, and the battle cry of the
manufacturer. The term “loss,” of “low-
loss” fame, has been proven to be a general
term covering several kinds of losses—con-
ductivity, eddy current, dielectric, leakage,
ete.  “Distortion” is even more indefinite be-
cause the reasons [or the condition are far
more numerous. The word should be used
ouly in a general sense, and not as a descrip-
tion of-a particular defect arising from a
particular cause.

For example, it is correct to say, in com-
mentmg in genexal on a broadcast reproduc-
tion, “the music was undistorted” (or dis-
tortcd, as the case may be), or “was distor-
tionless.” On the other hand the expres-
sions, “my set distorts,” “causes distortion,”

r “full of distortion,” would not particularly
enlighten a service man, who may be called
upon to improve the quality. The natural
consequence of such an assertion would be
to provoke a question; such as, “What do
you mean by distortion? Do you mean not
clear, harsh, blastful, ragged, or an uneven
amplification of all audio frequencies?”
Wherefore the expression “distortion” must
be refined, and gualified very materially, be-
fore any advice can be given for correcting
the trouble.

As a pertinent word for expressing poor
quality in a particular sense, “distortion” is
entirely inadequate.

It is beyond the scope of this article to deal
directly with the engineering design of the
various instruments which constitute a re-
ceiving set, or to go deeply into methods of
-correcting the faults responsible for “distor-
ton.”  Rather it is the writer's purpose to
emphasize that “distortion” covers a multi-
tude of sins, and to point out some of the
most common types of “distortion.”

Here is a list of some cominon troubles
which make up “distortion”

Wave deformity,

Static,

Microphonic tubes,

Poor loud speakers,

Poor contacts,

Internal electroI\tlc action of “B” batteries,

Poor broadcasting.

Of this list, wave deformity and poor loud
speakers are most serious, and arc them-
selves due to several contributing factors.

* Chief Eugineer, General Radio Co.

can be remedied.

PREVENTION OF WAVE DEFORMITY

Wave deformity and its reasons are ex-
ceedingly complex. All in the above list are
included, and the following faults also con-
tribute : oscillation of both radio and audio
circuits, or regeneration pressed too far; in-
correct bias on grids of audio tubes; audio
tubes of too small capacity; partial rectifi-
cation by audio tubes; no grid leak for de-
tector, or one of incorrect value; external
heterodyne beats; tubes with irregular static
curves; and poor audio amplifying trans-
formers.

The effect of wave deformity is music or
voice reproduction which is not clear, but
difficult to uunderstand, in which detail is
lacking and extraneous noises are introduced.
A shOht deviation from true wave form is
lllld\'Oldable, and Dharely noticeable; but
greater wave perversion produces clisLortion
1o a greater degree.

“THE HEART OF THE RADIO SET”

The correction of wave distortion consists,
of course, of removing the causes. Those
enumerated suggest their own remedies; but,
inasmuch as the audio amplifying trans-
former has been the centre of so much com-
ment concerning distortion, it seems advis-
able to go into this particular cause in de-
tail. The audio amplifying transformer can
be called quite truthfully the heart of the
receiving set. The signal quality is no bet-
ter than the transformer will allow it to be.
On the other hand, the transformers have
been the butt of much undeserved criticism.

The purpose of the audio amplifying trans-
former is to receive an input and deliver it to
the grids of the succeeding amplifier tubes
in exactly the same wave form as when re-
ceived, but with a higher potential. If the
exact chalacteristics of wave form are not
preserved, “distortion” is to be expected.
The tendency of most audio transformers is
to raise the. potential of the medium audio
frequencies higher than those of the ex-
tremities. That is, frequencies between 250
and 3,500 cycles are favored, while fre-
quencies below and above thls range are
slighted, so to speak. The result is a form
of wave “distortion.”

The better transformers very slightly
favor the middle frequencies and do not ne-
glect the extremes so much. The amplifica-
tion curve of a good transformer will show
only a slight grddual hend downward at the
extremes. A poor transformer will have one
or more peaks, and uneven amplification of

AR G

The inside view of an
audio transformer of
popular make show-
ing the generous size
of the cone and coil.
Larger transformers
are the result of im-
proved design. As a
general rule, a large
audio transformer is
necessary to incorpor-
ate the principles for
achieving good quality.

[ R I

all audio frequencies is bound to ensue. A
transformer combining a nearly straight am-
plification curve with one of high value re-
quires a nicety of proportion and a careful
selection of material. Coil dimensions, im-
pedance, ratio and capacity must be kept
closely within limits, and the size and perme-
ability of the core must be accurately deter-
mined. .
TRANSFORMERS UNJUSTLY BLAMED
It has been the author’s experience to be
told many times that a certain high grade
transformer was “full of distortion”; wheu
in reality the transformer was full only of
carefully selected and shaped metals, sealed

in wax. “Distortion” finally hoiled down to
“blastful,” “weak”™ or “not clear.” A few
minutes of cross-examination generally
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An ordinary static curve of the UV-199 tube,
showing how an incorrect grid bias can cause
scvere distortion on strong signals. Note that
the proper bias of — 6 is higher than is com-
monly used with the UV-199. Since the
working range is only 8 volts, larger grid fluc-
tuations than this will overload the tube. Com-
pare this curve to curve No. 2.

showed the trouble to exist in some other
part of the set. This simply indicates how
unjustly a transformer can be criticised ; be-
cause, as a ruke, it does its allotted work
too well.

Whenever poor quality is received from an
audjo amplifier, it is well to be sure that the
last-stage tube has sufficient capacity to carry
the \oltaoe impressed on it by the trans-
former without danger or becoming over-
loaded (which is the cause of * *blasting” ). It
is quite easy to overload the small 199 tubes,
or tubes of similar characteristics, especnal-
Iy on high power local stations. The 201-A
will carry a greater grid voltage-change, but
even this tube is sometimes too small for its
function. A surprisingly large percentage of
distortion in the audio amplifier, is due to
tubes of too small capacity.

A receiving set constructed of all high-
grade parts, and utilizing a good circuit,
failed to give good quality on local stations
but distant stations came in admirably clear
and distinct.  Substitution of the new UX
120 tube in the last stage (instead of: the
UV-199, which had been used throughout),
cleared up the trouble immediately. Moral
—cdon’t send a boy on a man’s errand.

STATIC

Everyone is familiar with the bugbear
“static.”  While this form of “distortion” is
transient. it is no less disagreeable. There is,
at the present time, no known means for
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counteracting static completely. It can be
reduced, however, by employing a small pick-
up agency, such as a short, low antenna or a

loop. Experiments with underground an-
tennas indicate that static discharges arc
practically negligible.  Unfortunately, the

disadvantages of the underground antenna
are such that its gencral adoption is im-
practical.

MICROPHONIC NOISES

Sustained audio oscillation, because of vi-
orating tube clements, is a particularly an-
noying phase of distortion. The small tubes,
such as the 199, are very microphonic, and
therefore should be mounted on some shock-
absorbing material as, {or instance, sponge
rubber.  Microphonic “distortion” is casily
recognized because of the singing sound “pro-
duced when the tubes are jarred. The sound-
frequency is dependent on the mechanical
size of the tube clements, which vibrate at
their natural frequency when suddenly dis-
turbed. The oscillation amplitude cither
gradually diminishes or else builds up to a
height governed by the resistance of the cir-
cuit or the saturation point of the tubes.
When the oscillation reaches its maximum
strength it remains constant, until an out-
side influence disturbs the balance, after
which it gradually dies away. The detec-
tor tube is usually the most troublesome, he-
cause the microphonic noises are amplified by
the audio amplificr. The least microphonic
tube should be used for the detector, the next
best in the first audio stage, and so on.
Radio frequency tubes da not amplify micro-
phonic  noises and therefore are lcast
troublesome.

LOUD SPEAKERS

Loud speaker distortion is a subject for
considerable comment and speculation, and as
such cannot receive in this article all the at-
tention that it deserves. However, a few of
the major forms of loud speaker distortion
will be touched upon.

Horn and diaphragm resonances arce {orms
of “distortion” that affect quality very much
in the same way, because one particular audio
frequency is exaggerated in respect to others,
The difference between the two types of res-
onance lies simply in the range of the fre-
quencies they produce loudest.  Diaphragm
resonance occurs generally between 600 and
1,000 cycles, depending on the size of the
diaphragm. Horn resonance, on the other
hand, is usually below 500 cycles, depending
on the size as well as the shape of the horn.
Althouglh horn resonance can be reduced and
made to act broadly (as cau also diaphragm
resonance, to a lesser (lcgrcc), it cannot be
entirely climinated.  The metallic horn is
fast disappearing hecause of its critical res-
onance-pomt; and wood, fibré or monlded
composition, comparatively free from vibra-
tion, are taking its place. However, the
recent appearance of the cone projectors
shows that the trend is away from the horn
type of loud speakers.

Diaphragm rattles, having a mechanical
tone, arc generally the outcome of a poor
diaphragm adjustment. 1f the diaphragm is
too closely adjusted to the pole pieces, vibra-
tion is restricted, and the diaphragm will
strike the pole picces if the loud speaker or

Beerromee

A soft, shock-absorbing cushion under the tube

sockets will greatly reduce microphonic distor-

tion, To avoid bracing the socket, small or

flexible wire should be used in making socket
connections,

telephones are energized to any great extent.
This, of course, applies only to a reproducer
constructed on the principle of the ordinary
telephone headset. Those loud speakers em-
ploying a leverage mechanism to transmit
the motion to the diaphragm are, as a rule,
quite free from diaphragm rattles of this
sort. All loud speakers having the disc tvpe
of diaphragm are subject to noises from dia-
phragms cracked or not rigidly clamped.
PROBLEMS OF DIAPHRAGM DESIGN
Diaphragm iuertia is responsible for a non-
uniform reproduction of all the audio fre-
quencies.  In this respect it is not unlike the
cffect of poor audio transformers. 1f a
diaphragm is very small and light, its in-
ertia is also small, and it can therefore re-
spond more casily to the higher frequencies.
Its disadvantage, however, lies in its inabil-
ity to produce with cqual volume the low
tones. On the other hand, a larger, heavier
diaphragm will act in the opposite manner;
so that a compromise must be made on & size
which will respond fairly uniformly to tie
best common audio range. The cone tvpe of
loud speaker has a type of diaphragm which
automatically adapts itself to the encrgizing
frequency. By this is meant that for the
higher frequencies only the apex of the cone

1/ |ARIATION oF PLATE CORREN
BSERVE THE FAITHFUL (ON- |
FIRMITY 10 IMPRESSED &

A

CURRERY i

S I CURVE el

GRID VOLTAGE - PLATE CURRENTI|
CHARACTERISTIC-NORMAL FILAMEXT
CURRENT = {35V, PLATE POTENTIAL

i kP v

Static characteristic of the UX-120 tube. Note

the high negative grid hias necessary, The

large working range insures sufficient capacity

to handle large grid voltage fluctuations with-
out distortion,

is actuated, rather than its entire surface. As
the frequency is reduced, the motion of the
diaphragm covers a greater arca; so that for
the low frequencies, the whole cone is set in
motion.  Such an arrangement will repro-
duce more {aithfully the great audio range
of the full orchestra or an organ or piano.

BALANCING THE OUTPUT WITH THE
LOUD SPEAKER

It has been definitely proven that for best
quality and cfficiency the loud speaker im-
pedance should nearly equal that of the out-
put circuit. Most loud speakers have an im-
pedance in the vicinity of 15000 ohms at
1.000 cycles, which is satisfactory for the
output of the 201A tubes, or tubes of similar
plate impedance. As the plate impedance
varies nearly in inverse proportion to the
plate voltage, it is a simple matter to adjust
the plate impedance to match the loud
speaker impedance. For loud speakers hav-
ing a comparatively low impedance, this
method is impractical, because saturation of
the common types of tubes would be reached
before the plate impedance would be reduced
sufficiently.  Therefore, citlier power tubes
should be used in connection with” low-im-
pedance loud speakers, or else the loud
speaker should be coupled to the output cir-
cuit through a conipensating. transformer.
The use of power tubes insures a capacity
large enough to carry, without blasting, the
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designed

imped-

ance between two circuits, shown in connec-
tion with a cone speaker.

One type of adjusting transformer,
to compensate for a known ratio of

voltage change in the last stage. Compen-
sating transformers have the advantage of
isolating the loud speaker from the plate
current which tends to keep the diaphragm
in a constant state of strain. Both power
tubes and coupling transformers should be
used, to attain both advantages; the coupling
transformer should have an impedance ratio
of one to one.

POOR CONTACTS AND OLD BATTERIES

Distortion from poor contacts is inexcus-
able, for it is one of the casiest forms to
avoid, and its cure is self-evident. Some-
times the crackling and noisy quality of the
reproduction suggests static.  Should there
be any doubt, the antenna may be discon-
nected and the quality then observed. This
will check the sct only. It should be made
certain that the antenna is without loose con-
nections and well insulated, so that no noises
can be introduced {rom this source when re-
connected again: the same also applies to the
ground lead.

Quite commonly, when dry cell “B” bat-
teries become old, the quality is impaired.
due to a continual “frying” noise, which
sometimes resembles loose connections or
static.  This form of distortion is due to the
internal chemical action of the batteries, and
the only remedy is substitution of a new sup-
ply. Susceptibility of the audio amplifier to
howl is a form of distortion also made pos-
sible by the old dried-up “B” batteries. Ip
this case the internal resistance of the bat-
teries is cxcessive and a form of resistance
coupling is brought about, causing an audio
{requency feed-back. Storage “B” batteries
of course, cannot cause distortion, provided
that they are kept in good condition.

POOR BROADCASTING

Poor broadcasting is infrequent, but when
it exists it is beyond the control of the lis-
tener, To determine whether or uot the
trouble is outside the set requires some ex-
perience and experimenting. The surest way
to determine this question is to make a com-
parative test on other receiving sets. The
majority of the broacdcast stations, however,
entit a wave much more pure and true than is
ordinarily passed through the loud speaker
cord or headsct in the home of the listenes
It is quite safe to say that there is a con-
siderable gap to be closed, before reproduc-
tion will be of the same quality as the broad-
cast lcaving the studio. In the meanwhile
study your set and make a careful analysis
of the quality. Do not merely sum up bad
quality as ‘“‘distortion,” but try to determine
what is causing the distortion. If the techni-
calitics are too great, do the best you can,
by describing the trouble as clearly as pos-
sible to a capable man, who can probably end
vour difficulties with small expense, there-
after making your set a creator of pleasure
instead of noise.

THE RADIO NOVEL

The radio may work all right for essayvs
and historical treatises, but the ' novél—
never! When hero and heroine quarrel,
there simply must be a book so that one can
turn to the last chapter immediately.,

o . . Baltimore Su.
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What [s Regeneration?

BOUT. 1912 the circuits giving rise

to the phenomena of regeneration

were disclosed to the radio world.

Since that date, the use of regenera-
tion has been the biggest factor in the
advance of radio communication. The ad-
vent of broadcasting popularized radio re-
ception and created a demand for a cheap
but efficient receiver. Regeneration enabled
this demand to be satisfied—so much so that
over half of the radio receivers used today
are regenerative sets.

What does regeneration do to produce the
wonder ful amplification obtained in our radio
receivers? Flow is regeneration affected by
circuit conditions? What is the limit of re-
generative amplification? Unfortunately,
these, and many other questions relating to
regeneration, were never satisfactorily ans-
wered until very recently. These answers
bave at last been obtained after many hours
of research in one of the largest radio re-
search laboratories in the world. It is the pur-
pose of this article to present, in as non-tech-
nical a manner as possible, the reasons for
regenerative amplification, and how we can
make better use of regeneration by a better
understanding of the principles involved.

Fundamentally, regeneration is possible
only in a power amplifier. A crystal de-
tector, as ordinarily connected, cannot be
made to regenerate, as there is no power
amplification. The crystal detector serves
merely to rectify, not to amplify the radio
signal. However, the vacuum tubes used in
modern receivers are essentially power am-
plifiers, and so can be used as regenerators.

REGENERATION IS “FEEDING BACK”

Regeneration consists in taking a small
portion of the output power from a tube
and sending it baclc to the input side of the
tube amplifier. This is shown diagrammatic-
ally in Fig. 1. The circle with the arrow
inside represents the vacuum tube amplificr,
and the arrow shows the direction in which
the power is flowing. The incoming energy
is represented by the stream A, a portion
of the output power fed back is shown by
B, while the power available for use in the
headphones is shown by C.

There are many types of circuits making
use of this feed-back, often masquerading
under high-sounding trade names, but all can
be reduced to a few fundamental circuits.
A most important point is noted here. If
properly constructed, the regenerative ampli-
fication with any one of these possible cir-
cuits is absolutely the same! None of the
trick ‘double-regeneration, or tuned plate-
tickler combination methods will give a bit
more signal than the simple tickler method,
notwithstanding the claims for every new
variation of regenerative amplification. This

By KENNETH W. JARVIS*

Although there has been published, of late, much in condemnation of the regenerative circuits,
nevertheless regeneration remains a most efficient method of increasing detection.
the first of two, formzng a most interesting and readily-understood explanation of the theory and

practice of regeneraiion.

evident from the very nature of regenera-
tion as we proceed.
HOW THE “TICKLER” OPERATES

Fig. 2 shows the more common method
of producing regeneration. This method is
called the “tickler feed-back” method and is
due to the inductive coupling between the
plate and grid circuits. Any current flow-
ing in the tickler coil produces a magnetic
flux which links with the coil in the grid
circuit and so transmits energy to the grid
or input circuit.

Fig. 3 shows another method of power
feed-back, this time by capacity coupling.
As in Fig. 1, A represents the signal input,
B the feed-back through the condenser, and
C the available power output. This circuit
is often called the Reinartz circuit.

Fig. 4 is another variation of capacity
feed-back, and is known as the “tuned plate”

2N

The above diagram shows how part of the out-
put power is returned to the input, thus swell-
ing the final volume of the output.

circuit. If a higher voltage is produced
across the tuned circuit in the plate circuit
of the tube than is impressed on the grid,
a current will flow through the tube capacity
between plate and grid. “This current means
that power is being transferred. from the
plate circuit to the grid circuit and regenera-
tion is resulting.

This is the action taking place in the pres-
ent day tuned radio {frequency amplifiers.
If a sufficiently large number of primary
turns are used in the tuned transformer, a
high voltage is built up across the primary
which sends a current back through the tube
capacity. This means regeneration and per-
haps, oscillation.

ANALYSIS OF THE TICKLER

In explaining the-action of regeneration
some one of the possible methods of feed-
back must be chosen. This is not due to
the difference in the conclusions finally
reached, for a consideration of any of the
circuits mentioned produces the same re-
sults. For many reasons the tickler method
of feed-back seems the best. A little closer
analysis of this type of circuit is therefore

This article is

Fig. 5, with one stage of neutrodyned radio
frequency amplification ahead. This is done
to eliminate the variables introduced by the
antenna. The effect of- the antenna will be
considered later.

How is the power input to the grid cir~
cuit from the tickler obtained? It has been
shown above that this is. accomplished by
“the “cutting” of the turns in the grid in-
ductance by the magnetic flux of the tickler.
The relation of the tickler coil to the coil
in the grid tuned circuit is exactly the same
as that between the primary and secondary
of a transformer. The action of the tickler,
so far as power input to the grid circuit is
concerned, can therefore be analyzed exactly
as that of a transformer.

In calculations and explanations of trans-
formers, the primary and secondary are re-
solved into what is called an “equivalent”
circuit. In this circuit, the values of the
secondary resistance and reactance are trans-
ferred to the .primary and the combination
analyzed as a simple series circuit. In the
tube circuit, the secondary is “tuned” and
consequently has no reactance. Thus, in this
analysis, an “effective resistance” is trans-
ferred to the “primary” side of the trans-
former, 7.c., the tickler side. The power lost
in a resistance is equal to the current squared
multiplied by the resistance. The power
“lost” in the “effective resistance” of the
tickler is the actual power transferred to the
grid circuit to help the signal.

HOW REGENERATION VARIES

It is important here to show several quan-
titative relations. First, the “effective resist-
ance” of the tickler increases as its coupling
to the tuned circuit is increased. Second,
the plate current (A.C.) varies almost di-
rectly as the grid voltage. (The plate cur-
rent is nearly independent of the tickler's
“cffective resistance,” as the plate-filament
resistance of the tube is so large in com-
parison.) Therefore the power fed back
(regenerated) into the grid circuit is di-
rectly proportional to the tickler coupling and
almost so to the square of the grid voltage.

As is well known, both the coils and the
condensers used in our radio receivers have
resistance, which causes a power loss in the
grid circuit. - The loss in the tuned circuit,
however, is not the only one, for one of the
greatest sources of loss in a radio circuit is
right in the grid-filament circuit of the
tube itself. The power loss in these two
places varies about as the square of the
voltage on the grid. This grid voltage will
be (léSl"llatLd hereafter by the term Es

Now -if the tickler couplmg is increased
until the feed-back of power is equal to the
power lost, at some specific value of Ez on
the grid, the tube will be capable of supply-

has been proven experimentally, and will be  desirable. The circuit has been redrawn in ing all of its own losses and will begin to
i
; L
A
c
FiG 3 It FIG.4 I

Fig. 2 is the common method, or “tickler-feed-back.” of producing regeneration.

* Engineering Department, Crosley Radio Corp.

cuits, the latter being the ‘““tuned-plate’ system.

‘Txgs. 3 and 4 are two

“capacity-feed-back” regenerative cir-



Fig. 5 shows the tickler feed-back, with a stage
of tuned R.F. Fig. 6 is the same except for the
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introduction of an auto-transformer. Fig. 7 has
the tickler coil introduced for regenerative pur-
poses.

i—

FIG.7 -

oscillate. Increasing the tickler coupling in-
creases the power {eed-back, enables a higher
loss to be suppliced, and consequently gives a
higher value of Ee; and we then say the
be is oscillating harder.  The important
point to notice in this paragraph is that for
1 stable, that is, constant voltage on the grid
»f .an electron tube, the power input exactly
aquals the power loss. However. most of
the phenomena of regeneration oceur below
his oscillating point, and this condition must
me more fully considered.
EFFECT OF RADIO RECEPTION

I'he action of a radio signal on such a
combination as shown in Fig. 5 must first
ne considercd, At first no tickler will be
ased, the output of the sccond tube going
directly to the phones. When the signal
soltage is applicd to the grid of the first
~ube it causes an alternating current in the
olate circuit.  This is a simple ampliiying
arrangement, the plate current exactly fol-
sowing the variations of the grid voltage.
{f the grid voltage should be applied in
series with the plate resistance, a similar cur-
rent would flow, but of much smaller ampli-
tude. If the grid voltage is multiplied by
4, the amplification constant of the tube, and
ipplied in the plate circuit as before. the
plate current will vary as though the original
soltage were applied to the grid.

The action is cxactly the same as if we
mad placed a small alternating current gen-
srator in the plate circuit in series with the
plate resistance. In analyzing the action of
wube circuits, this is usually done, for it
gives the same effect and is much casier to
ase. Thus, if we use an auto-transformer
with the same number of primary and sec-
sndary turns, the circuit of Fig. 5 may be
cedrawn as in IFig. 6. Here Ep is the volt-
age of our little gencrator and Ry is the plate
~esistance of the first tube. Z rcpresents the

impedance of the tuned circuit as measured
between the grid and filament.

Let a certain voltage Ev be applied as
shown in IFig. 6. At this instant 1 is zcro.
The little alternator immediately begins to
send current to the tuned circuit, charging
the condenser, and storing power in the mag-
netic field of the coil.  This means an in-
creasing voltage across the tuned circuit, and
the rate of current supply from the gen-
erator will decrcase. This also means that
the little generator supplies less and less
power as the grid voltage increases. If the
grid voltage should ever increase to a value
equal to that of the gencrator, no current
would then flow through Ry and our little
generator would be supplying no power. As
It¢ increases, the loss in the tuned circuit
increases. At some point the power input
from the generator is exactly equal to the
loss in the tuned circuit, and this point de-
termines the stable value of s

THE FUNDAMENTAL PRINCIPLE

This only points out again, that whether
the tube is oscillating or non-oscillating, the
voltage across the tuned circuit will always
adjust itsclf to such a value that the power
loss and the power input are equal. 1f the
micanning of this statement is not clear, the
reader will do well to re-read the article
thus far again, for ewvery phenomenon of re-
generation depends on this one fact!

Let us now consider the circuit of Tig. 7,
which is a simiple regenerative circuit with
the same modifications as were used in INig.
6. Let a voltage Eu be applied as shown.
It will build up as shown in the discussion
of [ig. 6. However as Ex increases, ihe
tickler will also supply power to the grid
circuit. It has Deen shiown that the power
input from the tickler to the grid circuit is
almost proportional to the square of the grid
voltage. The variations {rom this simple re-

lation are determined by thé type and char-
acteristics of the tube used. and are almost
independent of circuit conditions.

This is a very important statement,
of the most interesting phenomena
generation depend on these variations. These
variations are such that the power /loss in
the grid circuit increases faster than the
power dnput from the tickler.

In normal operation (with no signal volt-
age) the tickler is adjusted so that there is
no self-oscillation.  If any oscillation should
occur, the tickler would supply power. This
power would be lost in the tuned circuit and
i the plate resistance Ry, The tickler coupl-
ing is so adjusted that the power input is
slightly less than the sum of the losses in the
tuned circuit and in Re. Any voltage on the
grid (due to self-oscillation) will not be able
to maintain itself, as the loss is greater than
the input at that voltage. The voltage e
would thercforc decrease to zero, that is to
say, stop oscillating.

RE-RADIATION FROM THE GRID

Tet a signal, Ep, now be applied. The
grid voltage Eg begins to rise, due to the
power input from both Ep and the tickler.
The value of LEg will not stop at the same
point as in Fig. 6, for the tickler is supply-
ing power. Eg continues until it reaches the
value of 1%, At this point there will be no
current flowing in Ry (F» and Ee¢ opposing
cach other), hence no loss in Ry and no
power input from Eo. This is a very peculiar
state of affairs, The tube is oscillating ex-
actly as it would be if Ry were removed. A
voltage is being obtained on the grid of our
regenerating  tube, although not a bit of
cnergy 1s coming from the applied signal.
Jut this is not the stopping point yet. Fg
must build up to such a value that the loss
is exactly equal to the power input. This

(Continuted on page 1489)
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LIST OF BROADCAST STATIONS IN THE UNITED STATES

(Continued from page 1427)
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WKAR, East Lansing, Mich. ., WNAGC, Bosten, Mass.. 2§0.2 500 | WQAE, Springficld, Vt 216 50 | WSBGC, Chicago, IlL.... L2

WAV, Laconia, N, IL.. WNAD, Norman, Okia. WRAM, Miami, Fla. . 100 | WSBF, St. Louis. Mo .

WKBB, Joliet, IIl.. WNAL, Omuha, Nebr. WQAN, Scranton, Pa. 250 100 | WSBT. South Bend, Ind

WKBE, Webster, M WNAT, Dhlladelphia, I WQAO, New York, N. ¥ . 360 100 | WSDA, New York, N. Y

WKBG, Chicago, I Yankion, 8. Dak WQJ, Chicago, Ill.... .447.5 WSKC, Bay City, Mich.

‘WHKRC, Cineinnati, WRAF, Laporte, Ind. WSM, Nashville, Tenn.

WKY, Oklahema City,
‘WLAL, Tu &

Okla

. WOAI,
W.LBL, Stevens Point. Wis.

WLIB Ligin. Il WOAW, Omuha. Nebr.... WRBC, Valparaiso, Ind.
WLIT. Thiladelphia, I\I' 3. WRGC, Washington, D. C.
WLS, Crete, Ill.... owa. WRCO, Raleigh, N. C
WwWLSI, (‘T‘.‘m.\'[nn, 1. WOCG, Sycamore, Ill..

WLTS, Chi~ago, I1l..
WLW, Tarrison, Ohio
WLWL, New York, N. Y
WMAC, Cazenovia, N, Y.
"WMAF, Dartmouth, Mass
‘WMAI, Lockport, N. Y.
WMAL, Washington,
Coumbus,
Chicago, 111
‘WMAY, St. Louis, Mo
WMAZ, Mucon, Ga...
» Chicago, i,

Detroit
WMBF, Yiami De:
WMC, Memphis, Tenn...
WMCA, Iloboken, N. J
‘WNAA, Arlingten, Va..
‘WNAB, DBosten, Mass......

WOI, Ames,
WO,

woop,

WORD,

WNYC, New York, N. Y.
San Antenio, Tex.
WOAN, Lawrenceburg, Tenn

500
1'(,0 WOCL, Jumestown, N. Y.
WODA, Paterson, N. J.

Homewood, Il
WOKO, New York, N. Y.
W00, Philadeiphia. Pa.
Grand Rapids. Mich
Wo0Q, Kansas City, Mo.
WOR, Newark, N. J..
Batavia, Y.
WOS, Tefterson
WOWL, New Orlcans, La.
WOWO, Fort Wayne, Ind. .
WPAK, Agricultural Cel., N. Dak
WPGCC, Chicago, I1I..
WPG, Atlantic C
WPRC, Iarvisburg .

WPSC, State College, Pem
WQAA, Parkesburg, Pa

WRAK, Bscanaba, Mich.
WRAM, Galesburg, III...

WRAW, Reading, DPa
WRAX, Gloucester Cit;

WREC, Coldwater,
WREOQ, Lansing,
WRHM, Minneapolis. Minn
WRK. Jamilten, Ohio.
WRM, Urbana, IN..
WRMU. Richmona IIill,
WRNY, New York, N. Y,
WRR, Dallas, Te
WRST, Bay Shore. N. Y
WRVA, Richmond, Va...
WRW, Tarrytown, N. Y.
WSAI, Mason, Ohio

WSAIJ, Grove City, Pa. .
WSAN, Allentown, Pa..
WSAR, Fall River, Mass
WSAU, Chesham, N. H.
WSAX, Chicago, Il
WSAZ, Pcmeroy, Ohio
WSB, Auanta. Ga.

City, Mo

WRAYV, Yellow Springs, Ohio

WSMB, New Orleans, La
WSMH, Owosso, Mieh.
WSMIK, Dayton, Ohio
WSOQ0E, Milwaukee, Wi
WSRO, 1lamilton, Ohio.
WS8UI, Iowa City, Iow
WTAB, Fall River. Mass
WTAC, Johnstown, Pa.
WTAD, Carthage, Ili.
WTAG, Worcester. Mass,
WTAL, Toledo, Ohio..
WTAM, Cleveland, Ohio
WTAP, Cambridge, IIL..
WTAQ, Osseo, Wis.
WTAR, Norfolk, Va
WTAS, Elgin, ¥I1.
WTAW, Colleze Station,
WTAX, Streator, I...
WTAZ, Lambertville, N. J.
WTIC, Hartford, Conn.
WWAD, Philadelphia. Pa
WWAE, Plainfield, Ill.....
WWAO, Honghton, Mich.
WWGL, Richmond, Hill, N. ¥
WWI, Dcarborn, Mich.
WWIJ, Detroit, AMich.
WWL, New Orleans, La..
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Shielding Radio Receivers Gains Favor

HIS season has shown a tendency
among the manufacturers of a radio
receivers toward shielding either of
the different radio stages or of the
complete set. There are several methods
used ; some manufacturers shield each stage
separately; others do not go to this extretne,
but shield either the entire set, or the coils
alone. Which is the better practice to fol-
low has not yet been fully decided, although
there is much to be said on either side.

The first thing to consider is why shxel(l—
ing is necessary, or whether it is necessary?
Iu the past we have been able to make
radio receivers operate very satisfactorily
without shielding. Why then the recent
advent of shielding?

There is no doubt that many times con-
siderable inconvenience and difficilty has
arisen because of body capacity, or inter-
stage coupling, or both. Inter-stage coupling
tends to reduce the over-all amplification

of the receiver, as well as to cause it to
oscillate. When this tendency toward self-
oscillation is present, special means must be
cmployed to control it; and foremost among
these methods is that of cutting down the
coupling between the stages by reducing the
number of turns on the primary of the tuned
transformer.

This reduction of the number of primary
turns is not always a good thing. In most
cases it also reduces the energy transier
between the stages, so that the efficiency of
the receiver is mmpaired considerably. This
is perhaps one of the most potent reasons
why so many of the tuned R.F. receivers are
poor distance getters, and compare so poor-
1y with the simple regenerative receiver, in
spite of the fact that the former system
cenerally uses five tubes and the latter
three. :

There is a certain optimum number of
furns to use on the primary coil of the
resonance transformer, in order to obtain
the greatest energy transfer between the
adjacent stages; and rather than cut down
on this, the efforts of many investigators
have been directed toward reducing the in-
ter-stage coupling by other methods. One
of the carliest of these attempts was made
by mounting the coils at special angles to
cach other. Although this resulted in a
little improvement, it did not prove entirely
satisfactory. The main reason for this is
that the exact angle was not known. The
angle at which the coils must be set to ob-
tain the least coupling between them de-
pends on the geometry of the coils, that is
to say their length, diameter, and the dis-
tance between them.

Later on shielding was tried,

but many

By HERNDON GREEN

times did not prove satisfactory. At first,
when the coils were shielded by placing them
in cans, the absorption of energy (by reason
of the eddy currents established in the metal

of which the cans were made) far over-
balanced the advantages which were ex-
pected from the slneldmf* Later on it was
found that shielding the entire set resulted
in an improvement, in that the ptcl\—up of
signals by the coils and wiring in the re-
ceiver was eliminated. This is of special

ST  EEEERIBIY RATARIS

The diagram above shows,
in exaggerated fashion.
the manner in which R.F.
coils produce feed-back
due to inter-stage coupl-
ing. At the left it is in-
dicated how the radio
waves, passing over the
coils and wiring of the
set as well as over the
antenna, influence ma-
terially the operation of
the receiver. The waves
picked up by the second
stage obviously are not
amplified in the first
stage, Moreover, this is
a common source of in-
terference from locals.
when tuning in distant
stations.

AL L

advantage when the receiver is located in a
city where there are a number of broadcast
stations. Therc are no doubt many who
are able to pick up the locals with their
receiver when their antenna is disconnected.
This is due to the wiring of the set, and
may happen even when the tuned circuits are
not in resonance with the local station.
Evidently this must result in considerable
interference, and make the tuning of distant

referred above.

stations a difficult and exasperating matter.
. When the set as a whole is shielded, there
is generally no difficulty experienced from

-absorption of energy by the shielding mate-

rial.  This is because the shielding is so
far removed from the coils and condensers
that, although there is actually some absorp-
tion, it is reduced to a very small amount.

Shielding the entire set, however, does not
prevent inter-stage coupling, which results
irom one circuit linking the magnetic flux
lines emanating from another circuit near it.
The only way to prevent such inter-stage
coupling is evidently to shielcl each stage
scparately. But the difficulty in doing . this
lies in the fact that there-must be sufficient
separation between the -shielding and the ap-
paratus which it shields; otherwise ‘there
results the absorption of energy to which I
When individual shielding

--~BINDING STRING

VINSULATED WIRES BRASS OR COPPER
SULATE S~ TUBING

Two simple methods, ewuer of wnicn
may be cmployed to shield the cabled
wires of a radio set.

-~ BINDING STRING

TN
) .u\\\\; \ F‘ !\rﬂ“

of the separate stages is used, then, either
the shielding compartments must be rather
large, or the coils and condensers rather
small.  Small coils must be made of fine
wire, so that we are here between the devil
and the deep blue sea, and must strike a com-
promise.. The use of very fine wire may
result in a high-resistance circuit, so that
this may also counteract the good effects
we expected from the shielding.
(Continued on page 1466)

INSULATED WiRES . TINFOIL Ok

COPPER FOIL

Here is a recent receiver in which the stages are separately shielded by metallic compart-

ments, eliminating simultaneously coupling between stages, and the interference

effect il-

lustrated above.

contbd
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MAXIMUM-MINIMUM STOPS FOR
VARIABLE CONDENSERS

The only way to be certain that the dial
»f a radio receiver works in exact syn-
chronism with the rotor plates, is to have
maximum and minimum stops on the plates
themselves, and not on the dial. Otherwise,
when the dial reads zero the plates may be
1 bit above zero, and some of the tuning
range will be lost.

Rigid metal stops are unsatisfactory, as
in unintentional turn past the maximum or
minimum position may bend the stop or,
wahat is more serious, warp the plates.

B A R

By using a heavy rubber band as a stop for
-he movable condenser plates much trouble
will be saved.

A method of providing stops which does
tway with the above disadvantage is shown
m the accompanying illustration. A rubber
nand is slipped over the stator plates in the
manner indicated. This provides an exact
stop at the maximum position; and in most
condensers gives an accurate stop at the
minimum position as well. This depends,
however, upon the normal scparation of the
plates in the minimum position.

When a straight-line frequency conden-
ser is used, it is necessary to locate the
band quite near the shaft, if it is to be a
ainimum stop as well as a maximun.

One of the prmcipal advantages of this
scheme is the fact that, although the band
tends to stop the plates at exactly the maxi-
mum position, no harm is done if the dial is
curned past the last graduation, because of
-he flexibility of the rubber.

Contributed by Samuel Bond.

EASILY-MADE TUBE PROTECTOR

The writer has devised a little instrument
which can be made by any fan at a very
small cost. This tester shows if there is a
short circuit in the receiving set.

The construction of this “tube saver” is

BUS WIRE HANDLE WAX TO HOLD

SMALL SOCKET IN
[ PLACE

BAYONET

LE[IIW,‘% i i

FIG. | Fla 2

By using an old vacuum tube base, a miniature
lamp and socket an efficient tube protector can
be easily made.

Radio Wrinkles

very simple, as reference to the accompany-
ing diagrams will show. The materials
needed are:

1 piece of heavy bus wire, 5 inches long,

1 old “B” battery,

1 old vacuum tube,

1 8-volt flashlight lamp, with socket.

IYirst of all the bus wire is bent in the
shape of a “U” as shown in the drawing.
The next thing is to take a burned-out
vacuum tube and break the glass. The ele-
ments are then broken off until only the base
remains. Locating the filament prongs is the
next step. They are directly opposite the
side where the “bayonet pin” is fastened.
Wires irom these two filament pins are run
to a small flashlight socket. The plate and
grid wires are removed. It will be found
that a Christmas tree lamp socket will be
very satisfactory. Solder all connections.
The handle of the unit is placed in the base
of the vacuum tube socket. A torch or other
heat is uséd to melt pieces of sealing wax
taken from an old “B” battery. As the wax
melts, pour it into the vacuum tube socket,
being careful, of course, not to pour any
into the flashlight socket inside. Keep pour-
ing until you have the old tube socket com-
pletely filled. The handle will be imbedded
securely when the wax hardens.

When you want to use the tester, insert
the small S-volt flashlight lamp. Suppose
you have just completed wiring a receiver.
Before placing the vacuum tubes in their
soclkets insert the tester.

If by any chance you have the “B” bat-
teries connected across the filaments, the
small lamp will burn out. As these lamps
are inexpensive, it is better to have this
lamp burn out than the filament of a more
expensive tube.

If you wish to use the tube saver only as
a guard against connecting the “B” battery
across the filaments, the 8S-volt lamp will
be the only one necessary. IHowever, if you
are not certain of your “A” battery volt-
age. a lamp which is rated at 114 volts
would serve to show whether your battery
is correct, for a dry cell tube, such as the
“WD-11.” A 6-volt lamp could be used to
show whether the voltage is right for the
large 6-volt vacuum tubes.

Contributed by H. B. Closson, Jr.

VERNIER ADJUSTMENT FOR TAN-
DEM CONDENSERS

Experimenters who have built receiving
sets, incorporating tandem condensers have
found it a very difficult task to make the
two circuits controlled by the “siamese” actu-
ally synchronize over the whole scale. Even
if the two capacitances are almost equal at
all settings, it is a difficult job to construct
two coils so identical that they too will bal-
ance up over the entire scale. In practice
we must be prepared to face the probability
that the two circuits will tune several kilo-
cycles apart at certain portions of their
range.

This is usually compensated for by using
a vernier condenser in parallel with the one
that has the lowest reading. But this sys-
tem has one disadvantage. Assume that a
station cn 900 kilocycles is being tuned in.
The tendency, if the circuits are 4 kilocycles
out of synchronism, is for one to tune 2 kec.
high, and the other 2 kc. low for maximum
response on the original setting. This means
that both the vernier and the master control
must be juggled before both circuits are
brought to 900 kc.

Tuning is much simplified if a vernier is
used which increases one circuit’s frequency
and decreases the other simultaneously, and
to the same degree. Thus, in the above
case, if the vernier subtracts 2 ke. from one
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and adds 2 kc. to the other, the complete
tuning operation is done in two movements.
First set the main dial for maximum re-
sponse ; then set the vernier for peak volume

7 \
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An excellent accessory can be made, as shown

above, for the balancing of a radio frequency

amplifier. Three condenser plates are neces.
sary.

It will be found unnecessary to touch the
main dial again, as is always necessary when
the vernier controls only one of the circuits.
The construction and connection of such a
vernier is shown in the accompanying sket-
ches. As shown, it is mounted directly on
the panel between the two condensers to
whicl it is connected. The maximum effec-
tive capacitance may be varied to suit the
needs of the specific circuit by varying the
height of the two mounting posts.
Contributed by Elbert Fowler.

A SELF-RENEWING VARIABLE
GRID LEAK
A disadvantage common to almost all vari-
able grid leaks now on the market is the
fact that the “slider,” or variable contact

GRAPHITE

GROOVE

BLOCKS

The parts for this excellent grid leak can be
found around any work bench. and it will
prove a satisfactory instrument.

member, of the leak gradually wears away
the resistance strip, and causes the resistance
to rise to a point which makes adjustment
very difficult. As the resistance element con-
sists in most cases of a thin coat of india
ink, or of an even more fragile pencil mark,
the reason for this wearing can be under-
stood readily.

The accompanying illustration shows how
an excellent grid leak may be made out of
the graphite from an old pencil, some scraps
of fibre, and a piece of spring brass. A
groove is made in the base with a triangular
file, and another in the upper piece of fibre.
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The pencil lead from a heavy pencil runs in
these groooves. At the start the upper
groove should be well leaded, and contact
made by flowing india ink over the end of
the leaded portion and to the small brass
screw S. This in turn is connected to the
brass tension spring T by a small wire; and
one binding post serves both to make final
connection to the set and to hold the tension
strip.

The other contact is made to the sliding
rod direct. The easiest way to do this is
to copper-plate one end of the graphite pencil
lead by partially immersing it in copper sul-
phate, connecting it to the negative pole of
a dry cell, and putting a copper ‘wire from
the positive pole into the solution as well).
The resultant action will deposit a thin coat
of copper in a few minutes. A flexible wire
may be soldered to this. and connected to the
other post. The handle consists of a small
bit of fibre rod drilled and cemented over
the end of the pencil lead.

When in operation the graphite on the
contact rod tends to rub off little by little
and adhere to the contact piece, thus making
the leal self-renewing.

Contributed by Will Griffin.

USES FOR DISCARDED FORD COIL
VIBRATOR HOLDERS

When the platinum contact of a Tord
spark coil vibrator burns off, a piece of stiff
brass in the shape of a T is discarded.

This piece, shown at Fig. 1, has many uses, -

a few of which follow:

1. A Bushing for Vario-couplers. Bend
the whole piece in the shape of a “U,” after
drilling a ¥4-inch hole about 5/16 inches
from the “T” end. The addition of a small
coil spring makes a bushing almost identical
with those used on a well-known commercial
tuner. The method of assembly is shown in
Fig. 2. This solves the most difficult prob-
jem in the construction of a home-made
variocoupler.

2. Coil Mounts. Pieces bent in the same
shape, but without the extra hole prescribed
for the bushings described above, may be
used to mount coils on the back of a variahle
condenser, or on the panel, as shown in IFig.

3. Mounts for Binding Post Strips. Two
such pieces, with the tops bent in a direction
opposite to that prescribed above., may be
used as supports for binding post strips at
the back of the set. Fig. 4 shows the exact
method of bending the strips.

4. Bearings for Extension Shafts. When
instruments are located near the back of the
set, to avoid hand capacity effects, or crowd-
ing, extension shafts must be used. These
may be kept in alignment by means of bear-
ings located midway, as shown in Fig. 5.
This, it will be seen, requires no extra drill-
ing whatever.

5. Conncctors for Dry Cells. By cutting
off one of the bottom lugs, as shown in Fig.
6, the brass vibrator pieces may be made
into neat dry cell connectors.

7. Grid Leak Clips. The bottom portion
alone may be cut off and bent to form an end
mounting for a grid leak cartridge, as shown
in Fig. 7.

Contribuled by Alexander R. Appelman.

QUICKLY-MADE PANEL LIGHTS

Those who have radio receivers with tubes
mounted on the front panel may make the
tubes themselves serve as panel lights by the
simple procedure of painting the top and
end of each tube with black insulating var-
nish, or some similar substance: Due to the

DARK PAINT ON TOP OF TUBE

By painting exposed vacuum tubes with black

insulating . paint, leaving a small window un-

pamted in the lower side, panel lights are easily
made.

fact that the top of the tube glows more

brightly than the reflected light on the
panel, the tubes in their normal condition

make the dials harder instead of easier to-

read. But, with the direct glow screened

DRILLF HOLE WWASHERS

HOLES FOR FASTENING
TO COUPLER
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o
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The above sketches show how radio parts can be made from discarded Ford coil-vibrator holders,

Radio News for April, 1920

away, the panel light is quite satisfactory.
The silvering on the inside of the tubes re-
flects the light, which would otherwise be
blocked by the plate of the tube, back
toward the base and then downward.
Contributed by Samuel Bond.

AN EASY METHOD OF “THREAD-
ING” SPAGHETTI

The home builder 1s well acquainted with

the fact that spaghettl is apt to come just

enough under size to make it very difficult

to cover a long piece of bus bar without

By using a piece of copper tubing. shown in the
operator’s left hand, s%aghem may be easily

pushed over bus bar wire.

bending it badly out of shape, and wasting
much time and patience. The usual method
of forcing it on, a half inch at a time, be-
comes particularly irksome to the man who
makes sets to order, or to the experimenter
who changes his apparatus constantly.

have found a very simple and useful
method of getting the spaghetti over the
wire. By using this method a complete
length may be slipped on in ten or fifteen
seconds, that by the usual push and pull
method would take ten times as long.

Procure a length of copper tubing, 3/16
inches inside diameter, and as long as the
pieces of bus wire in use. This will prob-
ably be 24 or 30 inches. Start the spaghetti
over the end of the bus wire for an inch or
so. Then slip the bus wire into the tube
and the spaghetti may be pushed on rapidly,
the tube serving as a guide and preventing
the development of kinks.

The real advantages of this method can
hardly be realized until it has been tried.
It may sound unimportant on paper, but the
best evidence of its use is the fact that on
my suggestion it has been adopted by one of
the foremost research laboratories in all its
constructional work.

Contributed by Elbert Fowler.

AN INEXPENSIVE AUTOMATIC
SWITCH

It is a well known fact that the life of a
transmitting tube is reduced considerably
when the filament and plate voltages are
applied simultaneously. The high plate po-
tential should be applied a {fraction of a
sécond after the filament is lighted. This
would necessitate the throwing of two
switches every time the transmitter is oper-
ated, a great nuisance,

At my station I use but one D.-P. D.-T.
switch, one pole of which connects the an-
tenna to the transmitter, while the other
pole closes the circuit to the filaments and
starts an automatic switch which applies
the plate voltage a moment later.

The solenoid S of the automatic switch
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(Fig. 1) was made by soldering two metal
washers to the ends of a brass tube and
winding the tube full of wire from the sec-
ondary of an old Ford spark coil. The
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construction-drawing of the

Dctailed
matic switch, which is simple to build.

auto-

solenoid is mounted in a vertical position di-
rectly above the dash-pot . This was made
by filing off the end of a test tube and ce-
nienting it into the base. The plunger P is
an iron spike with the disc D' soldered to
its head and with its other end well insu-

lated. In the center the silver coin C is
FiL. TRANS. PLATE
—O Ot ‘
TO
REC® I o 1
i — |
1O V. AC.
FIG. 2

How the automatic switch may be connected
in the power supply circuit of a vacuum tube
transmitter.

soldered together with the flexible connection.

When the current is turned on, the plunger
rises so that the contact C meets the contact
C', thus completing the plate circuit. The
speed with which the switch acts depends
upon the thickness of the oil used in the
dash-pot, or it can be regulated by a resist-
ance in series with the instrument. Con-
nections for the switch are shown in Fig. 2.

Contributed by LEdward Binns.

A METHOD OF CABINET CON-
STRUCTION

As every home radio builder lknows, the
cabinet is the most difficult part to be con-
structed if a really decent-looking sct is de-
sired. A very ellicient and simple method
of building a cabinet is shown in the accom-
panying illustrations.

The corner posts are the keynote of this
method of assembly. These, for the average
set, will measure 134 x 14 x 7 inches. QOalk,
or some other wood which suits the particu-
lar taste, may be used. Grooves are cut as
shown in Fig. 1. The width of these will
depend upon the thickness of the veneer or
pancl material used. They should have a
depth of about 5/16 of an inch. If you
preier to make a cabinet with space for
“B"” batterics the arrangement shown in Fig,
3 may be used. In this case six or eight
posts will be needed instead of four. The
space allowed for the “B” batteries would
be at least 414 inches wide and seven or
cight inchés long. Its exact dimensions
should really be planned to make a snug fit
with the actual batteries uscd.

The back and ends of the cabinet, and the
fronts of the battery compartments, may be
made from thin wood venecer of any appro-
priate kind. This wood may be identical

with that of the posts, or it may be sclected
to form a pleasing contrast. The front pancl
may be of Bakelite, I'ormica, Radion, Celor-
on, or some other special insulating material ;
or it may be of wood or some non-magnetic
metal. This choice depends upon the desires
of the individual builder, as well as upon
the instruments to be incorporated into the
set.

The top and bottom may be formed of one-
inch stock, cut with square edges or rab-
betted, as desired. The upright posts should
be fastened to the base by means of screws
passing up from the bottom.
may be slipped into the slots and fastened
in no other way; or they may be glued or
screwed in place. It is advisable in all
cases to lcave the front panel free, so that
it may be removed when necessary. The
hinges for the top should be fastened to the
corner posts rather than to the veneer.

Countributed by A. Douglas.

A CABLE CONNECTOR FOR “A”
AND “B” BATTERIES

When one desires to use two or more radio
sets on one set of batteries, or when it is
necessary to move onc set for any rcason, a
detachable connector which breaks all cir-
cuits in one operation is a great saver of
time and error.

Such a connector can be made at home in
the following manner: Take an old tube
(the peanut size is handiest) and remove all
glass and cement from the base. A metal
base is not suitable; use a bakelitc onc if
possible.  Solder the wire from the detector,

T

This illustration shows the vacuum tube base,
to which is soldered the battery leads, and the
tube socket on the set’s rear panel.

or 22-volt contact of the “B” battery to the
grid contact point of the base, passing the
wire down through the base. Solder the

The panels .
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When the tube base is inserted in the socket
the batteries are connected quickly and cor-
rectly to the receiver.

B — and A 4 wires to the plus filament
contact of the base. The B 4 90-volt wire
goes to the plate prong, and the A — wire
to the filament minus prong.

TFasten a vacuum tube socket to the back
of cach of your sets, and connect wires from
the binding screws to the instruments within
thé set, or to the binding posts of the set if
there are any. The A 4 and B — leads go
to the positive filament post on the socket;
the A — to the filament negative of the
socket ; the detector plate to the grid of the
socket, and the plate leads of the amplifier
tubes to the plate post of the socket.

The ground and aerial may be connected
by an ordinary electric light plug of the
“straight pull” type, such as are used on
clectric ironms.

Contributed by John C. Hughes.

METHOD OF FIXED CONDENSER
CONSTRUCTION

A bad fixed condenser is quite the casiest
piece of radio apparatus that the fan can
make. A good one is very difficult to con-
struct. A condenser that does not form a
rigid unit when completed will give rise to
all kinds of microphonic noises, and will
prove more of a drawback than a help. Yet
a rigid one usually is a complicated instru-
ment to make at home.

The illustration shows a method of con-
structing condensers which are both simple
and highly efficient. It may be used for
condensers of any capacitance desired, with-
in reasonable limits, but is especially useful
in making small ones for grid condensers
etc.

Procure a rod of some insulating mate-
rial, two sheets of copper foil, and a sheet
of mica. The foil and mica should be one

(Continued on page 1490)
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" FRONT VIEW

FIG. 2

CORNER POST FOR CABINET
Fra !

TWO TYPES OF CABINETS USING POSTS

~

TOP VIEW

The cabinet housing a set is no unimportant factor, as it is “the part that shows.”

The above

drawings should prove useful to the set constructor.
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OOK at the title of this article again,

fellows, and then think a minute.
When we come to consider noises in
general, don't we really find that we,
ourselves, are causing a lot of them that
are not only unnecessary, but detrimental
to our own progress and to our own work?
There certainly are a lot of noises on the
air today—and they cannot be called any-

Regarding Noises

By JACK MILLIGRAM

actually filters a little. The “Six” that you
heard undoubtedly was using something on
the order of a so-called brute-force filter
(see Ballentine if you don’t believe me). A
filter of this type (refer to Fig. 1 lhere),
will usually succeed in smoothing out some
of the worst possible notes; and if it is used
in connection with a properly tuned set, you
will soon be surprising yourself by rolling
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Fig. 1 above shows how to connect a filter to obtain that much desired D.C. note. Fig. 2 shows
how to filter a motor generator. Fig. 3 indicates the two worst possible keying connections;
while Fig. 4 shows the very best of any that can be used. If you use a good filter and key
properly, you will get out better and furthermore will not trouble the BCLs.
thing but noises—that, with a little work and up a “DX” record that will give you

expenditure of time, could be eliminated to
the benefit of all. The two noises I am
going to rave about in this particular sym-
posium are rotten notes and key clicks.

Let us take these up in the order that
they are mentioned above, talk about them
a little bit and decide on some remedies.
If yvou do not believe that there are some
terrible notes on the air, get your head
under a headband and tuck a pair of cans up
close to your ears, and listen in on any one
of the ham bands. What do you hear?
Occasionally a good strong, clear, whistling
note pounds through like the proverbial ton
of bricks; and, waiting for the signature,
vou find that it is a “Six” hitting the ether
with so few watts input that if he were
operating with the same power years ago,
he wouldn't be heard as far as’you can throw
a power transformer.

Then fish around a little bit and pretty
soon you will hear something that resembles
a decrepit buzz saw in the last stages of
asthma. He makes a lot of noise but the
least little bit of static or QRM from some
nearby station jams him so badly that he
can hardly be recad. He sounds as though
he was using raw A.C. directly on the plates
of his tubes, and in all probability he is.
When he signs off you find that he is a
“Three” or a “Four,” and using a lot -of
power at that. Probably the brass pounder
that you have just been listening to is sitting
‘back in his shack and wondering why in
heck he couldn’t work some “DX.” No
wonder he can't! With a note that sounds
like a cross between a thunder storm and a
lion in distress, how can he expect anyone
to copy a note through any of the QRM or
QRN that is found in the ham bands?

A SURE-ENOUGH FILTER

What’s the answer? Usually nothing
more or less than the installation of a filter,
that really does the job that it should, and

c

writer's cramp to copy off when you want
to send it into the “Calls Heard” column.

To operate properly a filter of this sort,
the choke coil shown in Iig. 1 should be

MM AGI R

Here is a station
that we are willing to
bet, has a pure D.C.
note. Usually work-
manship of the type
exhibited means a
station that turns
out the best possible
kind of results.
These results cannot
be the best if the
power supply is not
pure and if the
set is not properly
tuned.- Fellows, heed
the advice given in
the article on this
page and help others
by helping your-
selves at the same
time.  Your work
will be conducive of
good fellowship with
other hams and with
the BCLs. Let’s go
for better notes and
keying.

Tltustration of 1XZ,
station of the Clark
University Radio

Tub, Worcester,

Mass.
© The Gilliams Ser-
vice.
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at least 30-henry size or preferably a 40 or
a 50. The condensers C and C, should be
identical in size, and may consist of one or
more capacitics. If so, they are of course
connected in parallel. The capacity of the
two units, C and C,, should be at least 2
wf. each; 4 wf. will probably be found bet-
ter, and of course capacitics between these
two may also be employed. In any event, a
filter consisting of a 30-henry choke and
8 wuf. capacity will usually smooth out the
most refractory note that it is possible to
pull out of any rectifier in existence. In
Fig. 1, no transformer or rectifier circuit
is shown, because this is left up to vou.
You are probably using some type of rec-
tifier at the present time., and so a filter
system like the one shown can be added to
your installation without any other changes.
TAMING THE MOTOR GENERATOR

Motor generators are supposed to be the
berries for a pure D.C. note, but how aften
is a note of this sort produced by a set
using an M.G. without any filter> Darn
seldom. The commutator ripple of an M.G.
is just about as bad as an A.C. note, unless
of course the machine is of a 500-cycle type.
There are few of these in existence, how-
ever, and the majority of M.Gs. used pro-
’ (Continued on page 1474)
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—RADIOTICS—

FOR THE BEAUTY PARLOR

Fashion note from QST
for January. In the adver-
tisement of the Randolph
Radio Corp. there is men-
tioned a ‘“Columbia Luugy
WAYVED Transformer.’
Can’t you girls just hear
Rosebud at the beauty par-
lor trying to persuade Miss
‘Transformer to get a “per-
manent” instead of bother-
/—‘ ing with a marcel every
7 week? Yes, girls, it’s a

tough world.
Contributed by Arthur Harrison

IN NOTHING FLAT

Latest
information from the Mus-
kegon, Mich.. Chronicle of;-“
Dec. 24, m an advertisement ﬁ"'

‘battery - charging \.' .
&

selling a “NON-TIME Bat-
tery charger.” DBelieve me,
you radio fans, that’s the
charger we have been on the
trail of. Think of it, just
throw the switch in and
then yank it out—battery all
aicely pepped up.

Contributed by A. D. Seaman

BELIEVE IT OR NOT

Advice dispensed by the
Family Herald and Weckly
Star Montreal, Can., on

2: “Your PHOTO-

GRAPH will certainly not
reproduce broadcast music

- unless the proper attach-
ments are used.” Well, well,
@ here’s a use at last for the

e, tintyne of dear old Grand-

7>

pop Just trim to size and

> use as the diaphragm of the
i\ loud speaker.

Contributed by K. M. Rayner

PARENTS PLEASE NOTE

Advice for the care of in-[QUIET )
fants from the kewark Sun-{AT LAST.
day Call Jan. 3: “SHORT- X

ING _TWINS in Arkay Ra- 5
dio Stops Squealing.” \Vc N
are sorry that we can’t
check up this information
but the twins in our family
are still conspicuous by
their absence. Will some-
one let us know if the meth-
ad is efficient.

Contributed by IV. B. Morningstern

THUMBS DOWN ON THE MOUTH ORGAN

The Radio World of Jan.
2 carried the distressing
news that “Stations__ Join
Ilands to Eliminate HAR-
MONICAS.” No longer, if
these stations succeed in
their plan, will the strains
of “Little Annie Rooney”
and other classics seep
through our windows at
night from the musical gang
on the corner. We regret
such a catastrophe.
Contributed by 1. S. Zeluff. Jr.

FROM THE RUBBER TREE?
On Dec. 19 in the Peoria,
{11., Star appeared this puli-
fng advertisement: ‘‘Radio
Cabinet for sale. Will FIT
MOST ANY SET.” Now
who cares if thev make a
mistake in the layout of
their panel or baseboard? Qg‘
Just use one of these
Stretchem _ Cabhinets  and
make ’em fit. It's a cinch!
Contributed by
R. S. Mandelkorn

RECEIVERS A LA SING- SING

New styles in sets as ad-
vertised by the Daily Okla-
homan of Dec. 20: “STRIP-
ED RECEIVERS. $39.50 to
$115.”  Maybe these sets
are modeled after the festive
zebra or perhaps there is a
new method of tuning, us-
ing stripes instead of wave-
bands. That’s the trouble
with some of these adver-
tisements — they’re rather
indefinite.
Cortrxbuted by Albert O. Romine

GIDDAP, NAPOLEON!
On page 48 of the Radio
Guide for December refer-
ence is made to a “magnet
unit of the BI-POLO type.”
A team of hard-riding, hard-
hitting magnet units ought
to attract as many people to
Meadowbrook as  H.R.H.
the Vagabond Prince, him-
self.

Contributed by
Wil Griffin

FOR BUCKING THE STRIKXE

Donng 45 W
E MOBIL:;_ &il

Household hint from an
advertisement in the St.
‘]]l“) Loms Post- Dupatch of Dec.

‘1926 model Kenman,
f wonder of radios—2 TON
1 cabinet.” This evidently is
for the lucky fellow who has
some coal to store in his cel-
lar. We suppose that the
coal-man has to be enter-
{ tained these days as he
heaves it in.

Contributed by L. Harold Shelton

ELIMINATING THE MALE
INTERFERENCE

In the Redio Review for
December. 1925, is some in-
formation for the girls:
“The first step to be taken
in_the elimination of the
HIM is to pass the current
through a filter.” Now you
more deadly of the species,
try and find out what kind
of a filter this is. Us guys
has gotter stick together and
I won't tell, believe me!

Contributed by E ‘erett Brown

F you happen to see any humorous mis-

prints in the press we shall be glad to

have you clip them out and send to us.
No RADIOTIC will be accepted unless the
printed original giving the name of the news-
paper or magazine is submitted with date
and page on which it appeared. We will pay
$1.00 for each RADIOTIC accepted and
printed here. A few humorous lines from
each correspondent should accompany each
RADIOTIC. The most humorous ones will
be printed. Address all RADIOTICS to

Editor RADIOTIC DEPARTMENT,
c/o Radio News.

THAT FOR YOU, MR. VOLSTEAD!

Instrument for stravers
from the straight and nar-
row path as advertised in
the Vancouver B. C.. Sun
of Dec. 10: “‘Straight line
FREQUENTER — §2.00.”
We imagine that this is a
combination gvroscope and
radio set for those that the
# dry Mr. Volstead has driven
/to drink. We are sending
in our order for one at once.

Contributed by

Oliver Brind

WADDYA MEAN?

o
New radio instrument, as DEADERN BLFOR

related in the Cincinnati,O.,
Enquner of Dec. 6: ‘“..in- -
cluding the Gold Seal NON-r
CHARGER, the first battery
charger ever manufactured
for use in the home.” Some-
how or other we think that

[ 2
g/
there’s sumpin’ more or less H_,\
fishy somewhere. We always ‘-\ '*\—. -

_
had the idea that chargersia

were to put some pep in the \(‘

old power house. Oh well, /

live and learn.
Cantr;bm‘rd b_y Herman Korte

%,

foa

FOR FISHERMEN OR GIRLS?

Advertisement from the
meve]and Plain Deqler of
Dec. 12: “Radio equipment,

NET custom
< built.” If these be for the
followers of Izaak Walton
@'3 then there is douhtless some
sort of radio bait for the
fish. If they are of the hair-
retaining varietvy then we
have to throw ourselves on
the mercy of the Court and
ask—how come?
Contributed by Carl J. Klagge

TRY THIS ON YOUR LOUD SPEAKER

Idea received from an ad-
vertisement in the Dec. 13
St.  Louis Post-Dispatch:
S console cabinet with
FILLED-IN Loud Speak-
er.””  Get the idea? If you
don’t like the way your fa-
vorite DX station is coming
in, fill up the horn with any-
thing handy, such as pil-
lows, old wagon wheels, a {3
horse and buggy or what
you will.

Contributed by C. M. Browning

HEY,

FELLERS,

SPRING HAS COME!

To increasc the sale. of
coils the spring model for
boys is advertised, as fol
lows, in the Lzbmty Maiu
Order catalog: ‘‘This coil is
wound with green silk wire
over a fibre frame with 21
TOPS.” Quite a cute little
gadget, don’t you think?
Does anvone know how they
keep all the tops spinning?
We don’t.

Conrnbwed by Norman E. Isaacson

MY, MY, MY, ALSO OH DEAR!

R WHO'D HAVE
The Radio World maga

zine of Dec. 12 in a list of

parts fcr a rectifier speci-

fies: “One AC 220 volts ]

STEP-IN transformer.” For &2

the.lova Mike, what next?——

We thought that we wer¢ STEP
|

more or less familiar with
most of these things, but
here’s something that some-
one put over on us, Wadda
you say?

=)
Contributed by Leo Lades

SO BIG AND STRONG AND HANDSOME

Fundamentalist gesture in
the Simplexr Catalog No.
65; “MALE transformer for
B eliminator.” Just the thing
for that great big set for
“the wide open spaces, where
men are he-men and women
are governors. Three rous
ng cheers!

Contributed by
A. R. Miller

FOR THE WINTER

Fashion note in an adver- (PERFECT FIT 'f e
2

tisement in the Berkshire

County Eagle, Pittsfield, “
Mass., on Jan. 13: “Make ; s /—»
your own set and let usZ =z

build its Radio Cabmetsﬂ
OVERCOAT made to or-

der.” \Vell boys, \xadda
you say? Are you all set@r\ %
to get that snappy coat hav-
ing a panel effect with a
satin finish?

Murray

Contnbztted by Ww. G.

FOR THE DX HOUND

This from an advertise
ment in the Randolpl Radio
Co: p. catalog: “Set........
built into a beautiful walnut
VERNIER 2-tone console.”
We can recommend thistype
of console to the man who
simply must have distance.
i After a little practice the

tuning is more or less sim-
ple.

Contributed by
Llioyd Tufford

WE DON'T WANT IT

17 in the Cleve- 3 ‘%5%{5@5&
) _(BK?_

On Tan.
land Plain Dealer was the.m/
A

following head line: ‘‘Dats
on Radm DELINQUENCY N
unit.” We have met in our
travels many sets that were
rleclded]v of this type. but
this is the first time that we
have seen them featured in
this way, as_there is a sub-
head, “TIt Prompts Many
Quernes ” We'il bet it does.

Contributed by D. E. Roberts
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Correspondence from Readers

In this department the readers air their views on wmany important questions of the day.

Com-

ment is invited and an attempt is made to give equal weight to both sides of a controversy

FRENCH RADIO STATIONS

Editor Ranto NEws:

We take the liberty of calling to your
attention several inaccuracies, which we cor-
rect below, as far as concerns our company,
in the December, 1925, number of Rapio
NEws, pages 821-822.

The short wave-length operations of the
radio stations of the French transmitting
companies, are now as follows:

1.- Sainte-Assise station (Compagnie Radio-
Jfrance)

Station call letters FW.

Waveé-lengths 42 meters and 23 meters.

Operates commercially with Buenos Aires.
2. Sainte-Assise Station. .

Station call letters 8GB.

Wave-length 75 meters.

Transmission tests of the Societe Fran-

caise Radioelectrique.

3. Clithy station (Suburb of - Paris).-
“Trial station 'of ‘the Societer Francaise
Radioelectrique, set up in the building of
the Compagnie Francaise de Radiophonie
which conducts “the broadcast station
“Radio Paris”

Station call letters S8GA.

Approximate wave-length, 30 meters.

Also the station 8AJ of the laboratories
of the Societe Francaise Radioelectrique at
Levallois Perret (Suburb of Paris) is not
now transmitting.

The call letters SR are not used.

The wave-leugth of the broadcasting sta-
tion, “Radio Paris,” of the Compavme
Trallcalse de Ra(hophome is now 1,750 meters
and no longer 1,780 meters.

Société Francaise Radioélectrique.
79 Boutevard Hausmann, Paris (8).

INTERFLEX NOTES
Lditor Rapio NEws :

I have put up a Regenerative Interflex and
I must say that this is the 3-tube set that
I have been looking for. The quality of tone
is as nearly perfect as I have heard; and
while I use mine principally on locals, a
friend who also made one has had every-
thing in a thousand-mile radius and is tickled
stiff with it.

I have found that many tubes that have
been accidentally burned out can be resusci-
tated by tapping them smartly while the cur-
rent is on the same as can be done with
Mazda lamps. I got back three out of seven
that way.

E. T. Bmosarr, M. E.
2617 East 76th Street, Cleveland, Ohio.

Editor Rapio NEwS :

Allow me to thank you for and concrratu-
late you upon the “Regenerative Interﬂex
Within® fifteen minutes after completing my
set,.] 'had Atlanta, Ga., as fine as one could
wish. Since then I have picked up all sec-
tions of the country. Here are some of the
stations I've received: WGHB, Clearwater,
Fla.; KFI, Los Angeles, Calif.; WSMB,
New Orleans ‘La.; KOA, Denver, Colo.;
CNRO, Ottawa, Canada; K\VI\H 'Shreve.
port, La.; CHYC, Montreal, Canada;
KTHS, Hot Sprm"s, Arlc. While writing
this, I'm listening all over the country. I
don’t believe this can be beaten!

WiLLiam B. SHENK,
1425 Cedar Street, Milwaukee, Wis.

Editor Rapio NEwsS:

This is to inform you I built a “Regenera-
tive Interflex” set taken from the December
Rapio NEws. I am so well pleased with the

regardless of the magazine’s policy.

result that I am building two more sets for
the visitors who have heard same. It is
easier to get New York or Los Angeles,
which is 1,500 miles from here, than it is
to get Kansas City, 125 miles from here.
Have visitors every evening and all say
it is the best they ever heard for volume
and clearness. It can not be beat. I am
trying to get Havana, Cuba, and I will suc-
ceed, as I wish to have the laugh on some oi
my ‘“teasers.” I wish to thank you and
staff for the good things you always have
in the Rapio News.
Frep L. KrRUEGER
R. I'. D. No. 1, Emporia, Kansas.

DX WITHOUT CONNECTIONS
Editor Rapio News:

I have been reading in “Correspondence

from Readers” in February’s Rapio News,
the wonderiul results obtained by Mr. Bach-
man, builder of a one-control regenerative
interflex; and, by golly!, this that follows,
I think is also worthy of being reproduced in
your section “Correspondence from Readers.”
I own a super-heterodyne, and really, I
think there is nothing better. Of course, I
do lots of talking among my radio friends,
and my records got them going. The other
night a few of them came to witness by
themselves the performance of my set, and,
all nervous, I set my receiver at work; but
after turning the dials in all directions, nof
a single signal was heard loud enough in the
loud speaker. Finally, when they were all
kidding me, I got KDKA with a tremendous
volume and then WSAI with a little less
volume. I knew something was wrong some-
wheres and I started looking around to find
out the cause. But what was may surprise
and the same with all others present, when
they saw that neither antenna nor ground
was connected to the receiver! I never
thought this could be -possible, since I am
1,350 miles from Pittsburgh, and a few
miles farther from Cincinnati. My friends
are a whole lot more respectiul now, when
referring - to, my Super-Het.

that tln: is honest truth!
A. J. CaroL,

Cardenas, Cuba.

DX AT CHRISTMAS

Lditor Rapio NEWS:

Aiter reading the article by Mr. Green in
the January Rapio News, I decided to write
vou about reception. Mr. Angel’s record can
be backed up, if it is at all necessary to do
it. As for reception of California stations,
I do not think it freakish. To date, seven
California stations have been logged, KFON,
KIFWB, KTBI, . KNX, KGO, KPO and
KIFI. The one most regularly heard is
KFON, while KGO has the record for
volume. These stations were heard on an
ordinary home-made single-circuit “blooper,”
with one stage of A.IF. amplification.

Perhaps. you may put me down as a fol-
lower of Minchhausen, but here goes. In
December, 1924 (the date I failed to write
down), I tuned in a station at 9:00 o’clock,
E. S. T. giving out market reports, which
isn‘t usually common at that hour for an
Eastern station. But the volume was so
great_ that the station seemed as though it
were east of the Mississippi. But no, the
voice said “This is KGO, Oakland, Cali-
fornia.” This was on detector alone. If
my amplifying transformer had not burnt
out, KGO could have easily been heard on a
loud speaker. I have not heard, before nor
since, such reception as that.

And I‘S\\ear )

For another good record, stationn WTEC,
ot Coldwater, sts, operatmg on 10 watts,
was heard ron December 25, 1925, between
10 and 11 p. m., E. S. T. Prev1ousl), on
December 25, 1974 a station from Mexico
City was lovged Call letters 1 believe were

CYB, but due to the similarity of sound

between such letters as B, E, D, etc., it was
hard to distinguish. I have listened late on
December 25 for several vears and find it
excellent for DX reception.

I might add that the theoretical and the
bxoOraphxcal articles are fine and are very
educational. The last is the principal rea-
son why I take Rapio NEws.

Lestie G. VaiL,
Orient, New York.

DESIRES CORRESPONDENTS
Editor Rapio NEws:
I would like to get into communication

with radio amateurs in other countries to.

exchange ideas. Will you please insert such
a notice in your tophole magazine?
TI'rRED IwATA,
Takigashira Machi, 30 Azahara, Yokohama,
Japan.

THE INTERNATIONAL TESTS

Editor- Raplo NEWS |

I have seven 201-A tubes going fme every
tube O. K., “A” battery full and a 110-
volt storage “B™ battery. FEast and west,
also north and south antenna with a throw
switch on my window -sill;-located on the
fourth floor of a five-story apartment house
on the hill ‘section of Commonwealth Avenue,
Boston. I ubually can pull in on loud speaker

“on any night, any Mid-West station such as

WOC, WSUI or. down m “Texas, WOAI
I've been “listening: in”. these two nights.
What I received last night was a bedlam

of static, howls, squeals and other unheard

of. noises, a mumble of words,-a crash of a

super-het., more static, half a bar’ of music,

two_or three words and then noise.

Tomght conditions Were even worse, with-
out. a “smell” of music or speech of any
sort. Torty minutes in the land of “bed-
lam” is ‘sufficient and I've “signed off” to
write you this letter of how I found “In-
ternational Tests” the first two nights. My
set is a six-tube (four separate units), and
has three stages of radio frequency. Ahead
of this I have a tuned R.F. unit; conse-
quently four stages of R.I\. This set tunes
out the locals and worked perfectly before
and after the test hour last night (Florida
very fine on loud speaker). It is in perfect
condition tonight—but when the “wilds” let
loose at 11, it seemed worse than last eve-
ning. I get more out of this set than most
friends do from any sets they have, so if
this “seven-tuber” doesn’t bring in the
“bacon,” I doubt if any will! A scattering
word or two does not mean that “Interna-
tional Tests” are successful; but unless the
“squealers” are legislated against and pro-
hibited, the tuning in of foreign signals will
never be satisfactory. Am I correct?

“Rapro Tovrist.”

MORE INTERFLEX RECORDS!

Editor Rapio NEws

Have been operating the Interflex-4, and
considering price I don't think any set can
equal it. TLook at a map and find Port
Angelus, Washington, and then try and
realize a 4-tube set getting such stations as
WOAJI, San Antonio, WGY, WGR, WSMB,

(Continued on page 1482)

-
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VERY month RADIO NEWS presents in this convenient form a selection of circuit diagrams, with constructional and other data, on standard hook-ups,

which the editors have tried and found to give excellent results.
selected to cover the complete range of radio apparatus, from the simplest to the largest and most complicated.
and information should be addressed to the I WANT TO KNOW Department of RADIO NEWS,

tion which requires a reply by letter.)

Every radio experimenter should preserve these for their reference value, as they are

Requests for special or additional advice

(A charge of 25 cents is made for answering each ques-

Handy Reference Data for the E_xperimentér |

LOOP ANTENNA TRANSMITTER

Circuit No. 153. For those who intend
going to camp next summer, or contemplate
week-end’ trips, this particular transmitter
should be adaptable; since it has the popu-
lar characteristics necessary, such as porta-
bility, efficiency, ability to operate on a loop,
etc. The advantage of the loop antenna in
transmitting is that directional signals may
be sent by simply pointing the loop in the
desired direction, ’

An ordinary 5-watt tube should be used
in this circuit. Plate voltage may be sup-
plied by either “B™ batteries, or a genera-
tor which may be coupled to the engine of
the automobile, or a motor-generator whose
motor runs on a single storage battery.
Loop. should consist of 3 turns of No. 10
wire wound on a wooden frame, about 3
feet square. Both variable condeunsers shown
in the circuit should be of the transmitting
type aund able to withstand a fairly high
voltage.

The radio frequency choke coil 1., con-

. sists of 400 turns, wound on a 4-inch tube
with No. 28 D.C.C. wire.
300 turns wound on a 2-inch tube with No.
28 D.C.C. wire. The wave-length of - the

7\
)
; (9

LooP
S R.F.
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“An efficient portable loop antenna transmitter

that may be carried in a small suit case, which

will safely accommodate all batteries neces-
sary.

transmitter may be varied by changing the

position of the switch lever on the various

loop tap. When maximum deflection is ob-
tained in the “radiation ammeter,” the trans-
_mitter is operating at its maximum efficiency
- for‘; that particular wave-length.

PHANTOM RECEIVER

_Circuit No. -154. Here is a rcceiver
that, when properly constructed, is capable
of giving very good results. This receiver
was extremely popular some short time
back, but was lost in the rush of numerous
.so-called low-loss circuits. The receiver it-
“self is extremely simple to build and operate,

“and may be constructed Ly any novice with
very little radio experience.

The primary for stator winding consists of
120 turns of either No. 18 or 20 D.C.C. wire.
This winding should be tapped every 10
turns, beginning with the 20th. The rotor
winding has a similar number of turns; but
is tapped every 10th turn, and the first tap
made at the 40th turn. The grid leak should
be preferably of the variable type, to obtain
the proper grid bias. :

L. consists of |

Either dry cell type tube or storage bat-
tery type, such as the 201-A or 301-A, or
the UV-200, or UV-300 may be used. Ii
the soft (200 or 300) type is used best re-
sults will be obtained by varying the plate

17 70 23
PLATE ~,

0003 TO
0005 ME

TUNING 50,000
INDUCTANC TICKLER “Gims

vnlih

The results obtained by this receiver give a

clear indication of why the title ‘‘phantom”

is used. The efficiency obtained is unusual.

though it seems almost unbelievable that one
tube could produce so much.

voltage from 16%% to 22%5. If the other type
of tubes are used, about 45 volts would be
best.  All other constants necessary are
clearly shown on the diagram.

COUNTER E.M.F. CIRCUIT

‘Circuit No. 155. Tlhe reason this cir-
cuit is called “counter E.M.I".” is because
three small tickler coils are used to produce
a counter electro motive force so that oscil-
lations arc prevented ; the results obtained are
somewhat similar to those from the neutro-
dyne receiver. These coils are coupled to
the grid circuit inductance coils as shown,
so that the feed-back energy from the plate
to the grid is in reverse or opposite phase;

* thus they neutralize the effect of the energy

fed baclk through the tube capacities.

These coils may be adjusted so that neu-
tralization is complete or partial, according
to the degree or amount of sensitivity de-
sired. The coupling should, therefore, be
made variable, similar to that of the rotor
coil employed in a three-circuit tuner. The
antenna coil should have about 50 turns of
No. 26 D.C.C. wire wound on a tube 3
inches in diameter and tapped every fifth
turn. The other primaries have about 50
turns on the same size tube using the same
size wire. The secondaries have about 80
turns, and may be wound on the same form

as the primary coil in each case. The separ-
ation between the primaries and secondaries
should be about Y% inch. .’

The ticklers consist of about 25 turns
of No. 20 D.C.C. wire on a 2V-inch tube,
and should be mounted near one end of each
secondary, so that they may be turned
through an angle of 180°. When using the
regular antenna and ground the primary
circuit is not tuned, but taps are provided
in case it is.desired to use a loop antenna.
The antenna coil is then used for coupling.

SINGLE LOOP ANTENNA
. TRANSMITTER .
Circuit No. 156. This type of loop

transmitter requires still less equipment than
is necessary in the first loop transmitter
shown (Circuit No. 153). It is just as
simple to build and operate and requires
less adjustment.

An ordinary S5-watt tube or the new type
7V4-watt tube may be used, with a minimum
of 350 volts on the plate. The oscillating
circuit consists of the ‘inductance L, which
is the loop, and the tuning condenser,
which is of .0005-#f. capacity. The con-
denser should be of the transmitting type and
able to withstand a fairly high voltage.
The wave-length in this case is determined
by the adjustment of the variable condenser,
and the size of the loop used. The lead
from the filament through the loop should
be connected at approximately the center
of the loop.

This circuit is so simple and efficient, con-
sidering that it operates from a loop, that
any doubts that may arise in the construc-
tor’'s mind in regards to its range will be
offset by admiration for its effectiveness.

SPECIAL RADIO FREQUENCY
AMPLIFIER

Circuit No. 157. This circuit illus-
trates another method of preventing oscil-
lations in a radio frequency amplifier. In
principle it is essentially the same as the
neutrodyne, but the method of connecting
the neutralizing condensers is different.

In this circuit a specially constructed,
three-plate condenser is required to obtain
neutralization. Two of the plates are sta-
tionary but insulated from each other. One
of them is connected to the plate of the
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A new method of producing regeneration in, not only the detector stage, but the radio frequency

stages as well.

Regeneration is carried to such an extreme that unusual sensitivity, and thereby

volume and distance, is obtained with this receiver. Cautious tuning is, however, required.
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A novel receiving system in which resistance-coupled amplification and a neutralized stage of
tuned radio frequency amplification are used, resulting in clear, undistorted signals that are very
pleasing to the ear.

second tube and the other to the plate of
the third. The movable plate is connected
to the grid of the first tube. It is so
mounted with respect to the two stationary
plates that when it engages with one it
disengages from the other. Therefore, the
grid of the first tube may be coupled elec-
trostatically to the plate of either the second
or the third tube. Since the potentials of
these two are in opposite phase, either a
positive or a negative feed-back may be
given to the first tube. Hence, oscillations
may be controlled.

The tuning elements of this circuit may be
like those of any other similar circuit al-
ready described. The rheostat R should be
at least 10 ohms, when three UV-199 tubes
are used. The coupling resistances used
should be about 50,000 ohms. The detector
battery “B” may have any value from 2215
o 40 volts. The voltage on the first two
tubes should be much larger, because these
two tubes are amplifiers and there is a large
voltage drop across the coupling resistances.
Hence the batteries should have values of
about 40 and 90 volts, respectively.

The principle of this circuit may also
be applied to other types of coupling. Tuned
impedances may be used instead, in which
case they should consist of a parallel combi-
nation of an inductance and a capacity of
approximately the corresponding value. Or
there may be used instead radio frequency
choke coils, consisting of about 300 turns
of No. 26 double cotton covered wire on a
tube 215 inches in diameter. If these two
types of coupling are used the total “B” volt-
age need not be more than 40 to 60 volts.

This method of neutralization may be ap-

plied to transformer-coupled circuits, either
tuned or radio frequency, provided care is
taken that no leads are crossed; that is, that
they are not so connected that the plates of
the second and third tubes are in the same
phase.
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An extremely efficient and simple portable

transmitter capable of signaling within the

distance of 15 miles, using a loop in place of
the conventional antenna.

+

RESISTANCE-COUPLED
SUPER-HETERODYNE

. Circuit No. 158. About the most
sensitive and selective receiver that
one could construct would be one employing
the super-heterodyne principle. With the
development of practical dry cell tubes, and
low-current-consuming storage battery tubes
this type of receiver is becoming more popu-
lar from day to day. However, the only
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present objection is the amount of static
and other interfering noises usually obtained
with this type of receiver, and which are
due to the enormous amplification and in-
herent transformer noises. These noises are
done away with in the circuit shown below,
as it is already a proven fact that resistance-
coupled amplifiers produce the best quality of
reception.

The small coupling coil, shown connected
in the loop circuit, is optional; its use being
dependent upon whether the loop has enough
turns and can satisfactorily cover the broad-
cast range desired.

The values of the parts necessary are as
follows:

R = resistance of 50,000 ohms;

R, = % megohm;

R; = 2 megohms;

L, = 40 turns No. 26 D.C.C, on a tube
3 inches in diameter with a tap at the middle
turn;

L, = from 5 to 10 turns of No. 22 D.C.C.
on a 3-inch tube; being dependent as afore-
mentioned on the wave-length range to be
covered.

The capacities of the condensers are indi-
cated in the diagram. The oscillator conden-
sers, " although shown variable, may be of
the fixed type. The best adjustment is, how-
ever, obtained when each circuit is tuned
separately, so that the filter circuit is adjust-
ed to pass only the wave-length desired.

L, is a 300-turn honeycomb coil.

L; is a 500-turn honeycomb coil.

Although only one stage of audio fre-
quency amplification is shown, additional
stages may be added. It would be advisable
to add three stages of the resistance type
of audio®amplification, and thus maintain the
same system of amplification employed. in
each stage.

An additional advantage of this system
of amplification is that the Super-Hetero-
dyne may be made to operate at any inter-
mediate wave-length desired, and without
any changes in the intermediate amplifier,
since resistance-coupled amplification works
equally well at any frequency.

The necessary change would be in the
oscillator design and filter transformer; the
oscillator to heterodyne the incoming fre-
quency to the new frequency desired. The
filter transformer must be designed to pass

, only the wave-length or frequency desired,

without too great a side band, and thus fa-
cilitate sharper tuning.

Some additional experimentation with the
values of the resistances used in each stage,
varying the values from one-tenth to one-
half megohm, might result in increased effi-
ciency of the receiver. .
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An exceptionally efficient and “quiet” Super-Heterodyne receiver, capable o f producin

unusual results with pure tonal quality due to the most effis

Ll

cient type of amplification known (as regards its capabilities of distortionless reproduction) that of the resistance-coupled tygﬁ. The circuit is a
€r-

very flexible one and may be made to operate at various intermediate frequericies, by simply changing the oscillator and

coil design.
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RADIO SET DIRECTORY

attempted in this directory to list every set manufactured in this coun-

ADIO has now arrived at the stage where receiving sets have

become stabilized to a very high degree.

Inasmuch as there is

) continuous discussion as to various features of sets produced
in the United States, Ravio NEws has taken the initiative to present
month by month, a complete picture of the entire set industry.

In presenting the various sets in a directory of this kind. it is
naturally only possible to touch the high points, and we have there-
fore listed all outfits under a simple classification that will, we hope,

he of great service to the public, as well as to the trade.

We have

1451

try, and although we have written a number of letters to all manufac-

turers, not all have replied.

In order to make the directory complete,

all sets manufactured by any one manufacturer listed have been in-

cluded.

The Directory will be kept up to date, month by month,

All manu-

facturers are invited to send monthly corrections as to the various
features of the sets which they produce.

Manufacturer :
A-C ELECTRICAL
MFG. CO,,
E. Fourth St., Dayton,
hio
Trade Name: A-C Day-

ton XL-10
Circuit:  Tuned radio
frequency
Batteries: Dry cell or
storage
Antenna: Outside

Loud Speaker: Scparate
Controls: Three
List Price: §115

* % K

Trade Name: A-CC Day-
ton gluss-encased
Circuit: Tuned radio
frequency
Batteries:
storage

Antenna: Outside
Loud Speaker: Separate
Controls: Three
List Price: $125
* X &
Trade Name: A-C Day-
ton P’hono-Set
Circuit: Tuned radio
frequency
Batteries:
storage
Antenna: Outside
Loud Speaker: I’hono-
graph
Controls: Three
List Price: $95
* * &

Dry cell or

Dry cell or

Trade Name: A-C Day-

ton XL-15 Console
Model

Circuit: Tuned radio
frequency

Batteries: Dry cell or
storage

Antenna: Outside

Loud Speaker: Built-in

Controls: Three

List Price: $185

* & %

Trade Name: A-C Day-
ton XL.-5 Knock-
Down Set

Circuit: Tuned radio
frequency

Batteries:
storage

Antenna: Outside

Loud Speaker: Separate

Controls: Three

List Price: $72.50

* x X

Trade Name: A-C Day-
ton Consolette

Circuit: Tuned radio
frequency

Batteries: Dry cell or
storage

Antenna: Qutside

Loud Speaker: Butlt in

List Price: $135.00

Manufacturer : AERTAL
ELEC. CO,,
128 West Kinzie St.,
Chicago, Il
Trade name: Crystal
King
Circuit:
tor Set
Antenna: Qutside
Controls: Two
List Price: $8.00
EIRE A Y

Dry cell or

Crystal detec-

Trade name: Combina-
tion King-1

Circuit: Crystal Detec-
tor with A.F. amplifi-
er tube

Batteries: Dry cell

Antenna: Outside

Controls: Two

List Price: $10.95

* %

Trade Name: Two
Stage Amplifier
Circuit: Transformer
coupled A.F.
Batteries: Dry cell

List Price: $13.75
* % %

Trade Name: Cowmbina-
tion King-3

Circuit: Crystal Detec-
tor and two stage
ALl :

Batteries: Dry cell
Antenna: Outside
Controls: Two

List Price: $19.50

Manufacturer: AJAX
ELEC. SPEC. CO.,
1926 Chestnut St.

St. Louis, Mo.

Trade Name: Marvcl-
tone

Circuit: Tuned radio
irequeuncy

Batteries: Storage rec-
ommended

Antenna: Outside rec-
omnneuded

Loud Speaker: None
furnished

Controls: Three

List Price: $60.00

I

Trade Name: Ajax-
V.S, & L. Crystal Set

Circuit: Crystal

Batteries: Noue

Auntenna: Outside or
sacket

Loud Speaker: Noue

Controls: One

List Price: $2.50

Manufacturer: ALAD-
DIN MFG. CO.,
Muncie, Indiana

Trade Name: Aladyne

Plain Cabinet

Circuit: Non-oscillating

tuned radio frequency

Batteries: Storage

Antenna: Outside

Loud Speaker: Separate

Controls: T'wo

List Price: $60.00

* % %

Trade Name:

Senti-Console

Circuit: Non-oscillating

tuned radio frequency

Batteries: Storage

Antenna: Outside

Loud Speaker: Built-in

Controls: Two

Aladyne

Manufacturer:
AMERICAN BOSCH
MAGNETO CORP.
Springfield, Mass.
Trade Name: Amborola
Batteries: Storage “A”
—Dry “B"

Antenna: Indoor or
outdoor

Loud Speaker: Separate

Controls: 1 battery and
1 antenna (two in-
ternal indicators used
for tuning

List Price: $145.00

Manufacturer:
ANDREWS RADIO
COMPANY,

1414 S. Wabash Ave.,
Chicagas, Il
Trade Name: Andrews
Deresnadyne Madel 11

Circuit: Deresnadyne
Batteries: Storage
Antenna: Outdoor or
indoor

Loud Speaker: Separate
Controls: Three
List Price: $125.00

* % ¥

Trade Name: Andrews
Deresnadyne Delaxe
Maodel

Circuit: Deresnadyne

Batteries: Storage

Antenna: Outdoor or
indoor

Loud Speaker: Separate
Controls: Three
List Price: $165.00

* % ¥

Trade Name: Andrews
Cirenit Deresnadyue
Model 111

Batteries: Built-in Bal-
kite B etiminator with
small storage A hat-
tery and built-in Bal-
kite trickle charger

Antenna: Qutdoor or
indoor

Loud Speaker:

Controls: Three

List Price: $285.00

Built-in

Manufacturer: APEX
ELECTRIC MFG.

CO..
1410 W. 59th Street,
Chicago, IIL
Trade Name: Apex
Super Five
Circuit: Tuned radio
frequency
Batteries: Storage
Antenna: Outside
Loud Speaker: Separate
Controls: Three
List Price: $80 without
accessories
. w

Detailed

Notice to Readers

information respecting
the following sets, or any other re-
ceiving sets, may be had on inquiry
by addressing a letter to the Editor
of the Set Directory, RADIO NEWS.

Circuit: 1 stage untuned
2 transformer coupled
radio ireq.

Batteries: Direct from
A.C. or D.C. curreut
Antenna: Outdoor or

indoor

Loud Speaker: Built-in

Controls: Two

List Price: $235

P B

Trade Name: Argus
Power Electric Radio
Model 300

Circuit: 1 stage un-
tuned 2 transformer-
coupled radio freq.

Batteries: Direct from
A.C. or D.C. current

Antenna: Outdoor or
indoor

Loud Speaker: Built-in

Controls: Two

List Price: $300

Manufacturer:
OLA RADIO CO.
430 So. Green Street

Chicago, IIL

Trade Name: Audiola
“Big Six"

Circuit: Tuned radio
frequency

Trade Name: Apex De-
Luxe
Circuit: Tuued radio
frequency
Batteries: Storage
Antenna: Qutside
Loud Speaker: Built-in
Controls: Three
List Price: $135.00
* % %
Trade Name: Apex
Baby Grand Console
Circuit: Tuned radio
frequency
Batteries: Storage
Antenna: Outside
Loud Speaker: Built-in
Controls: Three
List Price: $225.00
* % X

Trade Name: Apart-
ment Graud

Circuit: Tuned radio
frequency

Batteries: Storage

Antenna: Outside

Loud Speaker: Built-in

Controls: Three

List Price: $300.00

Manufacturer: ARGUS
RADIO CORP.,
23 West 18th St.,

New York

Trade Name: Argus
Power Electric Radio
Standard

Circuit: One stage un-
tuned, two transform-
er-coupled radio freq

Batteries: Direct from
A.C. or D.C. current

Antenna: Outdoor or
indoor.

Loud Speaker: Separate

Controls: Two

List Price: $160

PR

Trade Name: Argus
Power Electric Radio
Model 235

Batteries: Either (stor-
age_preferred)

List Price: $90

Antenna: Outdoor

Loud Speaker: Separate

Controls: Three

Trade Name: Audiola
“Midget™

Circuit: Special non-
regenerative

Batgeriesz: Dry cell

Antenna: Outdoor
Loud Speaker: Head-set
separate
Controls: Oue
List Prise: §10
* e

Trade Name:
“Sealed Five”
Circuit: Tuncd Radio
Frequency
Batteries: Either (stor.
age preferred)
Antenna: Qutdoor
Loud Speaker: Separate
Controls: Three
List Price: $60
* e w

Trade Name: Audiola
“Console Six’*
Circuit: Tuned Radio
Freqiency .
Batteries: Storage
Antenna: Outdoor or
indoor
Loud Speaker: Built-in
Controls: Three
List Price: $160
* - *

Trade Name: Audiola
“Console Five”

Circuit: Tuned Radio
Frequency

Batteries: Stotage

Antenna: Outdoor or
indoor

Loud Speaker: Built-in

Controls: Three

List Price: $135

Audiola

Manufacturer: BALTI-
MORE HUB WHEEL
& MFG. CO.
Fallsway at Gay Street
Baltimore, Md.
Trade Name: Hubco

Baby Graud Model
100

Circuit: Tuned radio
frequency
Batteries:
storage
Antenna: Outside
Loud Speaker: Separate
Controls: Three
List Price: $50.00
. .

Dry cell or

Trade Name: llubco
Baby Graud No. 101
Circuit: Tuned radio
irequency
Batteries:
storage
Antenna: Outside
Loud Speaker: Separate
Controls: Three
List Price: $60.00

#*

Dry cell or

Trade Name: IHubhco
Baby Grand No. 102
DeLuxe Model

Circuit: Tuned radio
frequency

Batteries:
storage

Antenna: OQOutside

Loud Speaker: Scparate

Controls: Three

List Price: $65.00

*

Trade Name: Hubco
Baby Grand No. 103
Circuit: Tuued radio
frequency
Batteries:
storage
Antenna: Outside
Loud Speaker: Built-in
Controls: Three
List Price: $75.00

Dry cell or

Dry cell or

Trade Name: Huhco
Baby Grand No. 104
Circuit: Tuned radio
frequency
Batteries:
storage
Antenna: Outside
Loud Speaker: Built-in
Controls: Three
List Price: $100.00

L

Dry cell or

Trade Name: Huhco
Bahy Grand No. 105
Cousole Model

Circuit: Tuned radio
frequency

Batteries: Dry ccll or
storage

Antenna: Outside

Loud Speaker: Built-in

Controls: Three

List Price: $100.00

*

Manufacturer:
BAKER-SMITH CO,

Inc.,

New Call Building,
San Francisco, Calif.
Trade Name: Sylian
Circuit: Tuned radio

frequency
Batteries: Storage
Antenna: Outdoor or

indoor
Loud Speaker: Separate
Controls: Three
List Price: $65.00

With built-in speak-
er. $100.00
Manufacturer: BAT-

TERYLESS RADIO
co

RP..
116 W. 65th St.,
New York City

Trade Name: “No-
Bat-Ry"

Circuit: Super-tuned
radio  frequency

Batteries: None; Elec-
tric(:_ current, D.C. or

Antenna: Outdoor or
indoor

Loud Speaker: Sepa-
rate
Control: 3 tuning, 2
Controls
List Price: D.C. cur-
rent, $140.00; A.C.
current, $200.00

- " *

Trade Name: “Bat-Ry-
Les™ Console Model
Circuit: Super-tuned
radio frequency
Batteries: None; fLlec-
tric_current, D.C. or
A.C.
Antenna: Outdoor or
indoor
Loud Speaker:
Control’:
_controls
List Price: $350.00
Can be used with
either D.C. or A.C.
current)

Built-in
3 tuning, 2

Manufacturer: G, BOIS-
SONNAULT CO., Inc.
365 Canal Place,
New York

Trade Name: White-
stone

Circuit: Tuned radio
frequency

Batteries: Storage

Controls: Three

Loud Speaker: Separate

Antenna: Qutdoor or
indoor

List Price: $35.00

s *

Trade Name: \Vhite-
stone 1deLuxe

Circuit: Tuned Radio
frequency

Batteries: Storage

Controls: Three

Loud Speaker: Separate

Antenna: Outdoor or
indoor

List Price: $37.50

Manufacturer: CHAS.
A. BRANSTON, Inc.,
815 Main St.,
Buffalo, N. Y.
Trade Name: Branston
Hetrola Cat. No. R4S
Circuit:  Tuned radio

frequency
Batteries: Storage
Antenna: Outdoor
Loud Speaker: Not in-
cluded
Controls: Two
List Price: $55.00
x .
Trade Name: Branston
Circuit: Tuned radio
frequency
Batteries: Storage
Antenna: OQOutdoor
Hetrola Cat. No. R46
Loud Speaker: Not in-
cluded
Controls: Two
List Price: $75.00
* % »
Trade Name: Branston
Hetrola Cat. No. R47
Circuit: Tuned Radio
frequency
Batteries: Storage
Antenna: Outdoor
Loud Speaker: Built-in
Controls: Two
List Price: $120.00

(To be continued in
May Rapio NEws)



Radio News for April, 1926

NN T = e T |

does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde-

RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for.test. It

pendent organization, with the improvement of radio apparatus as its aim.

If, after being tested, the instruments submlt—

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. If the apparatus does not pass the Laboratory

tests, it will be returned to the manufacturers with suggestions for improvements.

No “write-ups”

sent by manufacturers are

pubhshed 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 be forwarded prepaid, otherwise they can-

not be accepted by the Laboratories.
as heretofore, free of charge.

Apparatus ready for the market or already on the market will be tested for manufacturers,
Apparatus in process of development will be tested at a charge of $2.00 per hour required .to do

the work. The Laboratories will be glad to furnish readers with technical information available on all material listed .-here on

receipt of a stamped envelope.
transformers, losses in condensers, etc.,

NEWS LABORATORIES, 53 Park Place, New York City.

The Laboratories can furnish resistances of the wvarious instruments,
and other technical information.

amplification curves of

Address all communications and all parcels to RADIO

LOUD SPEAKER
The loud speaker shown was sub-
mitted to the Rapio News Lamora-
roriEs for test, by The Goldsmith
Corporation, 15 William St.,, New

York City. It is of unusual design
and is capable of reproducing sig-
nals with unusually high quality.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1213.

SOCKET
The socket shown was submitted
to the Rapio NEws LABORATORIES
for test, by Hart & Hegeman, Hart-
ford, Conn. It is of distinct low loss

type and may be used in the cone
struction of any radio recewmg set.
[t is_of the standard V.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1226.

VOLTMETER
The voltmeter was submitted to
the Rapro NEws LaporaToriEs for
test, by the Weston Electrical In-
strument Corp. Newark, N. J. It

is of the highest grade construction
possible, and can be used in connec-
tion with radio receivers to indicate
storage battery voltage or amount of
voltage used to light the flaments

of tubes after it is controlled by the
rheostat.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1219.

CoIL

This unusual plug-in coil was
submitted to the Rapio Nzws Las-
ORATORIES for test, by Silver-Mar-
shall, Inc,, 105 S. Wabash Ave., Chi-
cago, Ill. It is designed to operate
on short wave-lengths. particularly
the amateur band. The coil is of
special construction and plugs into
a unique socket containing four ter-
minals which are connected to pri-
mary and secondary windings. This
feature makes possible changing from
one range to another without any

additional alterations or inconven-
ience.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1228.

LOW-LOSS COIL

This low-loss, tuned radio fre-
quency coil was submitted to the
Rap1o News LaBoraToRIES for test,
by the Bodine Electric_ Co., Ohio
St. and Oakley Blvd., Chicago, Il
It is of the binocular type and may
be satisfactorily used in the con-

struction of any radio receiver that
requires a_coil having the above
characteristics.
AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO, 1198.

MICA CONDENSER
The condenser shown in the illus-
tration was submitted for test to the

Ravio News LABORATORIES, by the
Magnus Electric & Radio Mfg.
Corp., 797 East 138th Street, New

York City. This fixed condenser is
designed for use in any radio re-
ceiver. Its capacity has been tested
and found to be fairly accurate. It
is of solid construction.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE

OF MERIT NO. 1120.

. INSULATOR
The insulator’ shown was sub-
mitted to the RADIO NEwS LABORA-

TorIES for test, by Hart & Hege-
man, Hartford, Conn. It may be
used in the construction of anten-
nas, havmg unusual properties as
regards msula.uon, moisture-proof
quality, construction, etc.
AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1227.

LOOP AERIAL
The unique loop aerial shown was
submitted to the Rapro NEws Las-

ORATORIES for test, by Eclipse Radio
Laboratories, Rock Island, Ill. It
is of special constructxon, being
wound in the most approved low-
loss_ basket-weave form, thus giving
a high degree of efﬁmeucy and en-
hanced directional prope

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1172.

ADAPTOR
The adaptor shown was submitted
to the Rapro NEws LABORATORIES
for test, by Alden Mfg. Co., Spring-

field, Mass. It is made of com:
pressed bakelite and is of very rigid
construction. It may be used to

adapt UX-199 and -120 tubes, ete.
to the standard V.T. socket.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1206.

“B” ELIMINATOR

The “B” Eliminator shown was
submitted to Rapio NEws LApora-
Tor1ES for test, by Magnus Electric
& Radio Corp., 797 E. 138th St.,
New York City. and found to be
highly  efficient and capable of
working in conjunction with any

radio receiver for supplying “B”.
It is operated from

battery current.

an alternatmg current source and
special provision is made for obtain.
ing detector plate voltage

AWARDED THE RA gi)IO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1195.

ERLA TRANSFORMER
The transformer illustrated was
submitted to the Rapio NEws Lago.
RATORIES for test., by the Electrica)
Research Laboratories, Inc., 2500
Cottage Grove Avenue, Chicago

IN. This audio transformer is de-
signed for use in an audio ampli-
fier of any receiver. It is of solid and
neat construction and reproduces the
signals without any distortion.
AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1118.

S. L. F. CONDENSER

The condenser shown in the illus-
tration was submitted to the Rapio
News LaBoraTories for test, by
Haig & Haig, Rechester, N. Y.
This condenser is of the straight
line frequency type and of solid
unique construction. It is fairly
accurate in regard to maximum and
minimum capacity. It may be used
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in conjunction with any coil in the
building of radio rcceivers.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1114.

BATTERY CHARGER
The charging device illustrated
was submitted to the Rapro News
LaporaTorIES for test, by Liberty
Electric Corporation, 342 Madison
Ave.,, New York City, and has been

found satisfactory for charging
both “A” and ‘“‘B” batteries. The
charging rate for the storage “A”
battery is approximately § amperes.

AWARDYED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1163.

FIXED CONDENSER AND
MOUNTING
This fixed condenser with grid leak
mounting .was ‘submitted to the
Rapto NEws LaBoratoriEs for test,

by the Micamold Radio Corp.. 1087
IFlushing Avenue, Brooklyn, N. Y.

It is designed for use in the detec-
tor circuit in any receiver. The
condenser plates are entirely en-
closed by some moulded material,
which makes the condenser moisture-
proof aud therefore constant in
capacity.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1115.

AUDIO TRANSFORMER

The audio transformer 111u<n.‘((‘d
was submitted to the Rapto N
LaporatoriEs for test. by Flccmml
Research Laboratories, Inc.. 2510
Cottage Grove Ave, (‘hmngo. Ti.
It is of unusual design and capable
of amplifying current of audio fre-

noticeable distor-

without
tion. It may be used satisfactorily

quency

in the coustruction of any radio
receiver which employs transformer-
coupled amplification.

WARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1168.

SOCKET
The socket illustrated was sub-
mitted to the Rapio Nrws LaBora-
rortes for text, by Alden Mfg. Co..
Springfield, Mass. Tt is made of
moulded hakelite compressed to an

unusually high degree, so_ that the
entire socket is exceptionally strong
and vigid. Special prolongations of
the terminal contacts are provided
to  facilitate connections to the
socket.

=

\

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
O MERIT NO. 1116.

RECEIVING SET

The receiving set shown was sub-
mitted to the Rabro NEws LaBoka-
ToriEs for test, by Magnus I:]ectrlg
& Radio Mfg. Corp., 797 E. 138th
St., New York City, and found to
possess the qualifications zequued
for a receiver as regards sensitivity,
selectivity, design, etc.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1194,

WIRELESS TRIGQEFORMER

The transformer illustrated was
submitted to the Rabpro News Las-

oraTorIES for test, by Forster Mfg.
& Electric Co. is_ of unusual
design and capable of amplifying
currents of audio frequency without
noticeable distortion.  It” may be
used satisfactorily in the construcs

tion of any radio receiver which
eniploys transformer-coupled ampli-
fication.

AWARDED THE RADIO NEWS
LABORATORIES (ERTIFICATE
OF MERIT NO. 1229.

MULTI-POINT PANEL
CRYSTAL
Tle crystal shown in the illustra-

tion was subnitted to the Ranro
NEws LasoraTtories for test, hy the

F. . Noble Co., 29 LEast Madison
Street, Chicago, Tll. This wmulti-
point panel crystal detector was

tested in counjunction with an ordi-
nary crystal set and reflex receiver,
and found to be satisfactory. Tt is
of solid and ecfficient construction as
the illustration shows and has a
multi-point catwhisker.

AWARDED THE RADIO NEWS
[LABORATORIES CERTIFICATE
OF MERIT NO. 1123.

LOG CHART

The radio log chart shown was
submitted to the Rapio News Lab-
oraTOrIES for test. by the Pacific
Radio Mfg. Co., Centralia, Wash.
It can be used as a means of finding
instantly the dial readings of your
receiver for various stations. The
dial readings should be jotted down
first; and when the station is de-
=1red again the special construction

of this nhart permits immediate loca-
tion of the reading.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1211.

TRIGGER SWITCH
The switch shown in the iliustra-
tion was submitted to Rapro NEws
Lasoratories for test, by Hart &
Hegeman., Hartford, Conu. This

trigger switch is designed for use
in_any receiver to turn tubes on or
off, cach position being indicated on
the switch. It is of neat and solid
construction.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1121,

SUB-BASE BRACKET

The bracket illustrated was sub-
mitted to the Rapio NEws Laibora-
TORIES for test, by the Garfield Radio
Mfg. Co.. 64 Vesey Street, N. Y. C.
This bracket was designed for use
with sets where sub-base panels
are used. It is moulded of radion
material. It is extremely rigid and
strong., being able to withstand an
enormous pressure.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
O MERIT NO. 1119.

“B” ELIMINATOR

The “B™ Eliminator shown was
submitted to the Rapro News Las-
oraTORIES for test, by Radio Tele-
vision Co., 9410 St. Catherine Ave.,
Cleveland, Ohio, and found to be
unusually efficient and capable of
working m conjunction with any
radio receiver for supplying “B”-
battery current. Tt is operated
from ‘au alternating current source
and special provision is made for
obtaining detector plate voltage.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1166.

CONDENSER
This unique straight-line-frequency
condenser was submittedto the Rapio
NEws LaBORATORIES for test. by the
Walbert Mfg. Co.. 925 Wrightwood
Ave., Chicago, Ill. It is of low-
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loss design and is completely covered
by a transparent case which serves

to keep out dust and makes the in-
strument of consistent values.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1217.

SOCKET

The socket shown was submitted
to the Rapio NEws LaporaTorIES for
test. by Bremer-Tully Mfg. Co.. 832
S. Canal St., Chicago, IN. It is
made of moulded bakelite, with dult
black finish, and is of unusually
rigid construction. The socket ac-
commodates two types of tubes. The
special construction of the terminals
leading to the prongs of the socket
enable connections to he ecither sold-
ered or bolted to the terminal.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1230.

CoIL
The low-loss coil herewith shown
was submitted to the Rabpio NEews
LaBorRATORIES for test by .the All-
American Radio Corp., 4201 Belmont
Ave., Chicago, Ill. It is of the toroi-
dal t)pe its inherent characteristic

being. as a reswt of the method of
wmdmg it, that of preventing mag-
netic or field feed-back and thereby
preventing self-oscillation.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1167,

SPAGHETTI TUBING
This spaghetti tubing was sub-
mitted to the Rapio News Lapora-
TORIES for test, by the Crescent
Braid Co.. 444 \Wellington Ave..

Providence, R, I. It may be used
to cover the bus-wire. whenever
crowded connections are made, to
prevent short circuits. It is of un-
usual strength and neat appearance.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1214.

INDUCTANCE COIL

This spider-web inductance__coil
was submitted to the Rapro News
LaporaTor1ES for test. by the Ip-
swich Wireless Co., 260 St. Mat-
thew’s St., Ipswlch, Mass. It maw
be used in the coustruction of any
radio receiver; and includes both
primary and secondary windings, so
that it may be adapted to either

tuned radio frequency sets or wave
traps. etc

AWARDED THE RADIQO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1209.
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3. Sketches, diagrams, etc., must be on separate sheets.

Conducted by Joserh Bernsley

HIS Department is conducted for the benefit of our Radio Experimenters. We shall be glad to answer here questions for the benefit of all, but we can
publish only such matter as is of sufficient interest to all.
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.

Please make these questions brief.

This Department does not answer questions by mail free of charge.

4. Our Editors will be glad to answer any letter, at the rate of 25c for each question. If, however, questions entail considerable research work, intricate calcu.
lations, patent research, etc., a special charge will be made. Before we answer such questions, correspondents will be informed as to the price charge.

Mr. Bernsley answers radio questions from WRNY every Thursday at 7:45 P. M.

OPERADIO PORTABLE RECEIVER
(2158) Mr. J. Groh, Washington, D. C., asks:
Q. 1. have an Operadio portable receiver

which I carry around with me in my visits to
several of the big cities throughout the country,
my position being that of a traveling salesman.
Some time Dback, however, an accident happened
to the set, which necessitates complete rewiring.
I wonder if you could furnish me with the dia-
gram of this receiver. The receiver is.the one
which includes all batteries, and loud speaker within
a folding case, the loop being of the folding type
also, and also comprising the top cover of the
case.

A. 1. The diagram you desire is shown in
these columns (Fig. 2158-A). The model shown
is the “1925 Operadio,” which we believe is the
mode! you describe. More complete information
and data concerning this receiver may be obtained
from the Operadio Corporation, 8 Dearborn
St., Chicago, TIL

25-B AMPLIFIER UNIT

Q. 2. Recently I had the pleasure of listening
to a 25-B amplifier unit, constructed by the West-
ern Electric Co., which was attached to an ordi-
nary one-tube receiving set and operated from an
alternating current lighting source. The volume
and quality produced was perfect, in fact so much
so that it has aroused a desire on my part to
construct this unit, Any constructional data and
diagram you can furnish me that will enable me
to build this unit, will be sincerely appreciated.

A. 2. The following is all the data we could
secure (and which we think will be necessary to
build this unit) and which was obhtained from a
booXklet which includes all the information for the
care and operation of the 25-B amplifier, as pub-
lished by the Western Electric Co.:

“A. good loud speaking telephone requircs more
electrical energy for its proper* functioning than
most audio frequency amplifiers in common use
are able to deliver without overloading the vacuum
tube in the last stage. Tt is generally possible
to secure ample volume with these amplifiers, but
at the exnense of the quality of reproduction, due
to the distortion which results from this over-
loading. The No. 25-B amplifier is intended for
use as an adjunct to a loud-speaking energy at
audio frequencies, so that the loud-speaking tele-
phone may function at maximum capability.

RADIO  UNIT

Loop

Tt i

AUDIO UNIT

;

I

Q.2158-A

oA
8TV—

- -
b.C vOLTs

The circuit of the Operadio portable receiving set, with the exact connections used in the

manufactured receiver. This receiver employs three stages of radio frequency amplification,

tube detector, and two stages of audio frequency amplification, using the 199 type tubes
throughout. .

“It cousists essentially of a single stage ampli-
fier with a self-contained current supply set for
both the wvacuum tubes used in it. It employs
two Western Electric No. 205-D vacuum tubes,
one as an amplifier and the other as a rectifier.

“No batteries are required for the operation of
this amplifier. The only current supply necessary
is the ordinary 110-volt 60-cycle A.C. house light-
ing current. No other form of house lighting sup-
ply can be used with this apparatus. The house
lighting supply is transformed, rectified and fil-
tered by the self-contained current supply set so
as to properly energize the amplifier without the
use of batteries. The amplifier consumes about
40 watts; that is it takes about the same power
as a medium-sized incandescent bulb.

“When used in conjunction with a radio receiv-
ing set, this amplifier is not intended to provide
all the audio frequency amplification necessary for
proper loud:speaking telephone operation; but only
that portion of the amplification where there is

j -

\

@
H17

| T INPUT —I

QUTPRUT
TRANS

TO LOUD SPEAKING
TELEPHONE

<~RETARDAT ION
coiL
LR ZMF TOTAL
48000 OHMS
L
CORD TO 1OV,
1000 OHMS 2 METOTAL| 60 ~ AC.
HOUSE
LIGHTING
CIRCUIT
§ v
A POWER TRANS.
CORD TO
RADIO

RECEIVING SET

\K Q.2158-8B

The Western Electric Type-B power amplifier unit which operates directly from an al-

ternating current source, without any batteries required.

The unit is very efficient.

most likely to be overloading, that is, the last
stage. Thus, if satisfactory volume is obtained in
a headset from the detector tube of a radio re-
ceiving set, one stage of ordinary audio frequency
amplification plus the No. 25-B amplifier will
provide sufficient energy to operate a loud-speaking
telephone so as to be audible throughout a good
sized room.

“The amplifier is equipped with a cord to con-
nect it to a radio receiving set and also has a
cord with a plug to connect it to the lighting
circuit. A switch in the latter cord is furnished,
to turn the power on or off, and is the only
control on the amplifier, The apparatus is cen-
tained in a metal cabinet.

Operation

‘“The cord attached to the terminals marked
“IN” should be connected to the radio receiving
set. It is immaterial to which of the terminals
the conductors are connected. For the best results,
the amplifier should have one stage of ordinary
audio frequency amplification between it and the
detector tube of the radio receiving set.

If the radio receiving set contains no audio. fre-
quency amplification, one stage should be intro-
duced between the radio receiving set and the
amplifier. If the radio receiving set contains one
stage of audio frequency amplification, the ampli-
fier should be connected directly to its output.

“If the radio receiving set contains two or more
stages of audio frequency amplification, the ampli-
fier, for ordinary reception, should be connected
to the output of the first audio frequency stage.
On very weak signals, more volume may be
obtained by using both audio frequency stages in
the radio receiver, connecting the amplifier to the
output of the second audio frequency stage. The
quality of reception, however, is very likely to be
impaired by the introduction of this additional
audio frequency stage. This is not the hest method
of obtaining more volume on weak signals. The
fact that two audio frequency stages are needed to
give sufficient volume, indicates that the energy
input from the detector tube of the radio receiving
set is too small. The better remedy for this con-
dition would be to increase the energy input to
the detector tube by additional amnlification ahead
of the detector tube; increasing the counling or
whatever means the radio receiving set_affords,

“Conversely, if too much volume is obtained
with only one stage of audio frequency amplifica-
tion between the detector tube and the amplifier.
it indicates that the energy input to the detector
tube is too large, and consequently the .d_etectpr
tube is probably overloaded and introducing dis-
tortion. The best remedy for this is to reduce
the amplification ahead of the detector tube, de-
creasing the coupling, or whatever means the radio
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Design of an intermediate transformer which

operates with maximum efficiency at 50 to 60

kilocycles. The correct amount of iron core
must be determined experimentally.

receiving set affords. Do not eliminate the andio
irequency stage of amplification between the de-
tector tube and the amplifier.  While this will

reduce the volume, the detector tube will be over-
loaded and conséquently the quality of reproduction
will be impaired.

. Other Connections
“Connect the cord of the loud-speaking tele-

phone to the terminals wmarked ‘QUT It is im-
material to which of the terminals the conductors

are connected.  Connect the terminals marked
‘G’ to a water pipe, radiator or other effective
ground.

“Connect the cord with

the plug to a 110-volt
60-cycle A.C. lighting

circuit. To put the am-
plifier in operation. press the light colored button
of the cord switch. To turn the amplifier off,
press the black button of the cord switch.

“This apparatus will amplify without distortion
the output of the radio receiving set to which it is
connected. For this reason. if the output of the
radio receiver is unsatisfactory in any way (that
is, if there is ‘howling.’ interference. etc.), the
amplifier will not correct matters; on the con-
trary it makes such interference or other disturb-
ances more noticeable because of the amplification
it effects.

“When the amplifier is not in use turn off the
cord switch., This is mlpmtant as it conserves
the life of the vacuum tubes.”

Values of the parts to be used in the construc-
tion of this unit are indicated on the diagram.
(Fig. 2158-B)

STUDIO-TYPE SUPER-HETERODYNE

(2159) Mr. J. Harrison, St. Louis, Mo., wants
to know:

1. T am particularly interested in the West-
ern Electric Super-Heterodyne receivers used so
extensively in broadcast studios. The particular
model T refer to is called Type 6004-C Radio Re-
ceiving QOutfit. Any information concerning the
construction of the parts, etc., circuit diagram. and
any other data that will materially aid me in the
constriction of this recciver would be greatly ap-
preciated. T intend building a receiver for my own
private use and trust that there are no objec-
tions in furnishing this information for this pur-
pose.

Ans. 1. The information you desire was ob-
tained after a great deal of difficulty. and we are
publishing as much data as is available. However,
we would like to impress you with the fact that
the Western Electric Co. does not offer this re-
ceiver for sale to any person that desires one, the

et being  only sold to broadcasting stations.
Neither can you obtain parts of this set from
the Western Electric Co.; although, it may be

possible to substitute parts of similar value. To
aid you in the construction of this receiver, we are
furnishing the characteristic data of each part.

‘The number 6004-C Super-Heterodyne receiver,
as designed by the Western Electric Co., operates
over a [requency range of from 1.360 to 460 kilo-

cycles. corvespouding to a wave-length range of
from 220 to 650 meters. The receiver uses the
small peanut type “N' stube, although the 199

type may be substituted in its place.

The oscillator coil is of special design; consist-
ing of three windings, two of which are wound
on a 2-inch hakelite tube with 48 turns of No.
28 D.C.C. wire; the third is wound on a I-inch
tube with 40 turns oi No. 28 D.C.C. wire.

The intermediate transformer may be of either
the 50- or 60-kc. type, which use an iron core to
broaden the peak of amplification of the trans-
former. The filter transformer is used in the out-
put stage or last radio frequency stage, connecting
to the detector tube, and to give the set the neces-
sary selectivity. [t would be advisable, when ob-
taining the intermediate R.F. transformers, to
obtain the filter transformer that is designed’ to he
used with that particular tyvpe.

Details for the coustruction

of an intermediate
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should you so desire. Also, the original receiver
uses only one stage of audio frequency amplxﬁca-
tion, as it is intended to be used in conjunctlou
with a power amplifier. In our modification of
the circuit, we show two stages of aundio frequency
amplification, so that loud speaker volume may he
obtained without the addition of any other am-
plifiers.

‘The parts neccssary are .as follows:

oscillator coil, as per specifications,

50- or 60-K.C. iron core intermediate frequency
transformers,

.0005 wf. variable condensers, preferably of the
straight-line-frequency type,

filter transformer,

midget variable condenser, range from 2 to 30

NN

_——

Mht L.

2 double-circuit jacks,

1 single-circuit jack,

1 filament switch,

1 15-ohm rheostat,

1 0- to 50,000-ohm variable resistance,

1 7 x 21 bakelite panel,

Shielding screws, bolts, etc., including all other
necessary miscellaneous material.

Tt would be advisable to shield completely the
receiver and units. especially the intermediate trans-
formers.  Shielding the receiver will he of con-
siderable aid in eliminating interference and obtain-
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In I [ AMP. SWITCH
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The original circuit used by the Western Electric Company in their type 6604-C radio’ re-
ceiving outfit. The oscillator coil design and connections are included; in the diagram; the

two 48-turn windings being placed on a 2-inch tube;

the 40-turn winding on a 1-inch tube

mounted within the 2-inch tube coil.

transformer that has the necessary characteristics

to _enable it to he used iu.coujunctmu with the
“N” tubes are also shown in Fig. 2159-A. The
filter transiormer characteristics are somewhat

similar to those of the iutermcdiate_h’zmsformer,
with the exceptiou that no iron core is used.

Construction of the Receiver

Please note that the diagrams accompanying
the answer to your (1ue<tion are two; Fig. 2159
bLeing the original as used in the Western Electric
Super, and Fig. 2159-C a modification to simplily
wiring and eliminate some testing jacks incorpor-
ated in the original receiver to facilitate testing
and repairing of the set by the maker. These we
think to he unnecessary in an ordinary amateur
constructed receiver, although you may use them

ing selectivity when local stations broadeast, also
to prevent body capacity effects. The loop used
in conjunction with the rcceiver must have three
binding posts or terminal connections; one each for
the beginning and end of the loop binding. and
one which is connected to the center tap of the
loop. The filaments of each tube in the original
diagram (TFig. 2159) are conuectcd in series, which
necessitates the use of an 8-volt storage battery,
although a single Peanut tube requires a little
more than one volt. When 199 type tubes are
used in the modified circuit shown (Fig. 2159-C)
only a 4-volt storage battery is required becausc
the filaments are wired in parallel and a special
means of obtaining the proper grid hias is pro-
vided; a potentiometer heing used for this pur-
pose which should be of the 400-ohm type.

_______________________________ ]
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A modification of the original circuit of Fig. Q-2159, in which the potentiometer method of controlling the grid bias on the intermediate radxo fre- -
quency stages is used. Two stages of audio amphﬁcatmn are used instead of one, as in the original.

is used as a volume control, may be eliminated.

The 0 to 50,000-chm variable resistance, which
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The following are instructions furnished by the
Western Electric Co. in a booklet supplied with
the Super-lleterodyne receiver. These instruc-
tions should Ve used only providing the original
circuit diagram is used without any modification,
although most of the details are applicable to the
modified receiver.

Filament Control
To put the radio receiver in operation, open the
panel (by pressing the buttons on the sides of

the cabinet near the top) sufficiently to view the
vacuum tubes and turn the filament rheostat knob

from the “OFF” position in the direction indi-
20T. 30T. 457. 65T
NO.30 OR 32
CLOCKWISE
1T, 15T

L

'Eum
|

,\.

||l|lJ

|

M——
1 ST 20 TURNS SPACE WOUND
NO. 32 D.S.C.

Al
|!

Q. 2160-D

Construction_of the tuned radio frequency coil.
The large coil, (left) is L2 and the smaller L1,
(See diagram below.)

cated to increase the current. The rheostat should
be turned only far enough so that the filaments
of the tubes light to a yellowish red. Close the
panel and proceed with the tuning.

After the radio receiver is in operation and
the reception is satisfactory, the filament rheostat
should be turned counter-clockwise as far as pos-
sible without causing a tnaterial decrease in the
volume of sound received; that is, it is preferable
to operate the filaments at a dull red rather than
a yellowish red, if sufficient volume is obtained.
The vacuum tubes should never be allowed to be-
come more brilliant than a yellowish red, or recep-
tion will not be improved and the life of the
vacuum tubes will be considerably reduced.

hen the outfit is not in use, turn the fila-
ment rheostat knob to the “OFF” position in order
to conserve the life of the batteries and vacuum
tubes.

Tuning

To tune the radio receiver to a particular station,
set the “Intermediate Frequency Amplifier Switch”
at “2” and the “Amplification Control” at 5”7
(see Tig. 2159). Turn the two-point switch on
the tuning unit to the contact marked “A” for the
antenna unit, This makes the primary circuit
aperiodic. Then set the coupling kuob at axi-
mum and turn the tuning and oscillator conden-
sers of the receiver slowly. The tuning con-
denser should be turned so that the pointer ad-
vances only a few graduations at a time. TFor
every setting of the tuning condenser, the oscil-
lator condenser should be turned so that the
pointer passes over a considerable number of
graduations, in order to find both settings of the
oscillator condenser. After the signal has been
obtained, turn the switch on the tuning unit to
the contact marked ‘“T,”” and turn the primary
tuning knoh on the unit until maximum signal in-
tensity is obtained. Now reduce the coupling,
as this improves the selectivity and the tuning
may be refined by readjusting all three con-
2-5MEGS. OPTIONAL

00025 ME 75T.

INPUT TRANS,

densers. This is important if good quality is de-
sired. Do not attempt to reduce the volume by
manipulation of the condensers. This will throw
the receiver out of tune and impair the quality of
the reception. The radio receiver should always
be tuned as accurately as possible, and the volume
controlled as explained below.

The operator is advised to keep a record of the
various stations received, together with the various
dial settings, in order to facilitate returning to
these stations.

Volume Control

The volume may be controlled by varying the
intermediate frequency amplification, or hy cutting
in or out the stage of audio frequency amplification.

One or two stages of intermediate frequency
amplification may be employed as desired by set-
ting the “Intermediate Frequency Amplifier
Switch”” at “1” or “2” (see Fig. 2159). With
the switch' set at *2,”” the volume will be consid-
ably greater than with the switch 'set at *1,” but
the quality of reception may not be as good on
strong signals. A finer regulation of volume can
be obtained by adjustment of the ‘“Amplification
Control.” This finer regulation operates when
employing either one or two stages of intermediate
frequency ‘amplification.

The headset is provided with a cord and a plug
which may be inserted either in the detector jack
or the output jack (see Fig. 2159). If the
plug is inserted in the former, the stage of audio
frequency amplification is cut out and the volume
of sound will he considerably less than if the
plug is inserted in the output jack.

When a loud-speaking telephone outfit is used
in conjunction with the radio receiver, two gen-
eral means of controlling the volume will he avail-
able; i, e., those provided in the radio receiver and
those in the loud-speaking telephone outfit. T‘o
obtain a given volume of reception with this
combination it will generally be preferable to
utilize all of the amplification available from the
loud-speaking telephone outfit and ouly a portion
of that availahle from the radio receiver, rather
than utilize only a portion of the amplification avail-
ahle in the Joud-speaking telephone outfit and
all the amplification available in the radio re-
ceiver. This method of operation improves the
quality of reception, as it prevents needless ‘“‘over-
loading” of the detector and places the heavy load
on that portion of the combination designed to
carry it.

Maintenance

A gradual decrease in the volume of reception
indicates that the filament “A’ or plate “B” bat-
teries are becoming exhausted. Examine the
vacuum tuhes, If the filaments of the vacuum
tubes cannot be made to glow at a yellowish-red
color by adjustment of the rheostat, the decreased
volume is caused by an exhausted filament battery,
and this battery should be recharged. If the fila-
ments can be made to glow at the above brilliancy
and the volume of reception is still unsatisfactory,
the “B” batteries are probably exhausted and
should be replaced. .

A sudden cessation of reception probably in-
dicates that a vacuum tube has been burned out.
Fxamine them. The filaments of the tubes are
connected in series and if one is burned out all
the tubes will fail to light. To_ determine which
tube is burned out, test each in succession by
replacing it with a new one and noting whether
all tbe tubes then light.

Tf difficulties other than those mentioned above
are experienced, i 3
wiring to the batteries, and the connections between
the radio receiver, the tuning unit and the filter
for loose or broken connections.

FENWAY SUPER-HETERODYNE
(2160) Mr. P. Cherubini, Waterloo, Towa, wants
to know:
. 1. A New York friend of mine recently
wrote me concerning a new and supposedly very

examine the receiver cord, the.
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efficient Super-Heterodyne receiver, which is be-
coming very popular with east coast fans, the cir-
cuit being called “The Fenway Super-Heterodyne.”
Can you furnish me with any information relative
to its efficiency, constructional data, circuit dia-
gram, and any other additonal detail which you
might think worth mentioning?

A. 1. This receiver was developed by Mr.
L. Fenway and all information which follows was
secured from the November 28 Radio Section of
the New York Sun. We regret that we cannot
give the names of the manufacturers whose parts
may be used in the construction of tbis receiver;
but will mention the characteristic and type of
each part, so that you may use any good instru-
ment that you think will work satisfacterily.
The parts necessary are as follows:
intermediate frequency transformers, 30-kc. iron
core type,
filter transformer designed to operate in conjunc-
tion with the above,

100025 uf. fixed condensers (omit if tuned R.F.
transformers are used),

tube sockets.

rheostat, 6-ohm,

otentiometer, 400-ohm,
igh resistance, 0-5000-ohm,
single-circuit filament control jack,
voltmeter switch,
grid condenser, .00025 uf. capacity, with clips,
by-pass condenser, .005-uf. '

w
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The design of the filter or in-put transformer.
Although these coils may be wound similarly

to ordin.ary transformers, ordinary honey-
comb coils may be used with the same ef-
ficiency.

by-pass condenser, .001-uf.

by-pass condensers, .5-uf.

double-reading voltmeter (large size),
milliameter, 0 to 50 (large size),

S5-meg. grid leak,

standard vacuum tubes with porcelain bases.
The set will work, however, with composition based
tubes.

The construction of the oscillator coils is as fol-
lows :

Two pieces of tubing are necessary, one 3 inches
long and 2 inches in diameter, the other 1 inch in
diameter and about 1 inch in length, and wound
after the windings are completed, so that the 1-
inch coil may be rotated similar to a 3-circuit
tuner. The grid coil of the oscillator coupler
should have 70 turns, the plate coil 24 turns and
the pick-up coil from 6 to 15 turns, the wire being
No. 30 D.S.C. The pick-up and oscillator wind-
ings are wound on a 134-inch tube, the plate coil
on a 34-inch tube which is placed within the
larger tube, like the radio frequency coil shown.

(Continued on page 1476)
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The complete schematic diagram of the Fenway Super-heterodyne. We do not advise any radical changes, although the milliammeter may be omitted,

and three stages of resistance-coupled audio amplification substituted for the transformer type, to enhance the quality. A loop may be substituted for

the antenna and ground, by omitting the 130-turn coil and connecting the loop to the variable condenser. The various ground indications represent
connections to the shielding, which should be grounded to prevent body-capacity.
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ENDORSEMENT}

Two hundred and six leading broad-
casting stations depend on the steady
current of Willard Radio Batteries to
amplify voice and music sent out on
their programs.

RADI

Our advertising tells your customers
why these stations prefer Willards, and
how the amplifying job of the broad-
caster is identical with the amplifying
job on their own radio sets.

Mentioning this point will help you
to sell more Willard Radio Batteries.
You know, too, that you can depend on
them to give better results and to save
the customer money, for Willards are
built for Radio and they last for years.

WILLARD STORAGE BATTERY CO.

CLEVELAND, OHIO

The Right
Selling Plan
for
Radio Dealers

Your local Willard Serv-
ice Station will act as your
jobber on Willard Radio
Batteries.

This means a quick source
of supply of strictly fresh,
well-charged batteries
which you can turn over
to your customers in the
pink of condition.

No servicing problems
for you. Your local Willard -
Service Station assumes the
responsibility for service.

Months

of operation
have proved that this plan
is effective, and profitable
for all concerned.

Willard Radio Batteries
are being advertised more -

extensively than ever.

Have your local Willard
Service Station show you
this advertising and ex-
plain the details of this
practical plan for selling
radio storage _batteries.
The advertisements are
signed:

Sales and Service through

The Willard Battery men

and their
Authorized Radio Dealers

Appropriate signs and
window cards will identify
you as an Authorized
Dealer. Booklets and other
valuable selling helps are
also furnished.

Your Nearest Willard
Service Station is Your
Nearest Willard Jobber
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A UX Power Tube

will increase volume and
clarity in YOUR set

REWIRING UNNECESSARY

Note: The UX-120 tube for dry battery sets
and the UX-112 for storage .battery sets repro-
duce more perfectly the excellent broadcasting.
of today. These tubés handle the powerful
signals of nearby stations so that the quality of
the tone is preserved without distortion. You
can easily obtain this
increase in clarity
2 without rewiring your
set. A complete line
of Na-Ald Adapters
and Connectoralds
have been made to
g 3 meet this. purpose,
FELR Their  scientific de-
No. 920 Connectorald Sign insures a- nicety-
of operation.  Below
are given three efficient and easily made apph-
cations of the new power tubss. For complete
details covering these and other applications of
the new tube, mail the coupon below.

How to improve storage battery sets

Clarity and Volume can be increased in storage
battery sets by using the UX-112 tube in the
last stage. Easily fitted to the UV-201A socket
by means of the Na-Ald No. 112 Connectorald
which provides cables for attaching necessary
extra B and batteries. Price, $1.25. Mail
coupon below for complete adapter information
covering use of new tubes in all sets.

How to tmp:ove sets equipped with
V-199 tubes

To increase volume and clarity in sets using
UV-199 tubes, use the UX-120 tube in the last
stage. _ Easily fitted
to the UV-199 socket
with a Na-Ald No.
920 Connectorald
which also provides
cables for attaching
necessary extra 45
volts B battery and
22Y; volts C battery
required for the UX
tube. Price, $1.25

How to switch to

dry batteries with-

out sacrificing vol-
ume or quality.

The combination of a
UX-120 tube for_ the
last stage with UX-
199 tubes in the other
sockets provides with
dry celis, results vre-
viously obtained only with storage batte-ies.
Fit UX-120 tube .to the UV-201A Sock-
et with Na-Ald Connectorald No. 120. Cables
provided for attaching extra and C batteries.
Fit UX-199 tubes in all other sockets with Na-
Ald No. 419-X adapters. Price, No. 120 Con-
nectorald, $1.25; No. 419-X Adapters, 35¢c.

ALDEN MANUFACTURING COMPANY
Dept. K18 Springfield, Mass.

All Na-Ald Sockets, Dials and Adapters are pro-
tected by patents. Many patents pending.

No. 120 Connectorald

Alden Processed

ALDEN MFG. CO.,
Lyept. K18, Sprmgﬁeld Mass.

Piease send me complete information on
how to increase volume and clarity in any
set by the use of the new tubes.

Name
Address
City State.
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“So’s Your Old Ghost”

(Continued from page 1407)

T

get folks there and slip them messages from
the dead and answer questions, all by radio.

See the line?”
I nodded, “Go on, it sounds good.”
“Whaddya mean, ‘sounds good’'?

good! Well,

and dopes out the lay.

It was
anyhow we sits right down
Sadie was to be the

medium, Solly the grand keeper of the mys-
tic gate, Mat was the come-on artist and
the voices from the great beyond and I
was to learn the gentle art of working the

radio at the classy dump end.
that he could raise enough jack to star

Mat said

t

things going and me and Solly was to work

on the radio.
“We doped out the neatest little outft
that ever Old Man Radio dreamed of.

t

We

got us a couple of tubes that would oscillate
on those low meters, some special radio freak
coils that Mat and Solly had hatched be-
tween them, some copper strips and rods for
antennas and things, and we was all set.
Then we doped out some amplifiers to be
used in the mystic chamber with the loud

speakers.
works by throwing a switch or two.
“In a couple of days Mat showed up witl

I was to be able to control the
See?

1

the ‘coin and said that he had found a couple

of places that was just our meat.

They was .

uptown and in one grand, classy neighbor-
hood. Where the medium was to pull her

stuff was in a small apartment house.

There

were two rooms, one of them a great big
one that could be fixed up swell as the mys-
tic chamber and the other was for the suck-

ers to wait in.

The other place was in a

rooming house about two blocks away and
we was to set up the other end oi the radio

outfit there.

“Well, we finally got the two places fixed
up and believe me that spiritual dive was

sure the goods.

We had the walls of the

mystic chamber hung with black velvet, with
pretty tinsel stars and moons and things

on them;
real dim;

classy lights that could be made
a swell big chair for Sadie to

park in when the spirits was to be brought

around for aifternoon tea.
“And the radio?
That was the best of all.

Now keep your shirt on.
Between the hang-

ings and the wall in three places we put
these here new cone speakers and from the
little closet where we put the radio works,
I could throw any or all of them in the
circuit at once and you never could tell where

the voices were coming from.

I could sit

back there in my dugout and hear and see

everything that was being

pulled off in that

room and they never knew that I was among

those present.

“How did we work it?
lay. We had
mikes that pleS up a fly’'s footsteps,

‘Well, here’s the
gathered one of these new
and

parked it in the middle of one of those big

standing lamps,

of pianos. You know? Well,

that folks have alonw§1de
we'd just

park that thing near the person hankering
after some dead soul and of course Sadie
would ‘tell them to ask their questions loud

and clear.

Well, I'd send the question over

the bounding ether to Mat, who had the same
kind of an outfit as I did, which I should
have told you was rigged for both sending

and receiving.

When the question was asked

I'd throw the switch to the geting side and
that threw in some audio amplifier tubes and

shoot Mat on to the loud speaker.

one loud speaker work for a while and then

I'd let

I'd switch on another, just to keep the boobs

guessing.

“Mat was sure the berries on raising the

dead.
to know what his dear departed wife though

If some poor nut came in and wanted

t

of some trip that he was going to take, if

Build the Set That
Holds 4 World’s Records

The receiver that brought in stations
6,000 to 8,000 miles distant with loud
speaker volume night after night. All
records fully verified.

Holds World’s Records

(1) Longest distance ever
loop aerial-—8,375 miles.

{2) Most consistent reception of stations

. 6,000 to 8,000 miles distant—117 pro-~
grams in three months.

(3) Brought in 6 different stations in 24
hours—all over 6,000 miles.

PRICE

Complete Set of Parts.eeesv-eoesean. $89.00
(Includes all parts necessary to make an
exact duplicate of this wonderful receiver,
together with blue prints and complete build-
ing instructions.)

For

received on a

Story of development and proofs of
records sent on receipt of stamped
and addressed envelope.

Scott Radio Laboratories
39 S. Dearborn St. Chicago

Dealers and set builders write for d»:cnunts

Musmien

RADIO TUBE

Better Results

Here’s a tube that gives better re-
I sults and at 2 new low price. Try

50 it in your set as a detector or am-
Jr plifier. The quality materials used

e || i1 its sturdy construction give long-

!/ er lile, clearer reproduction and
greater distance. egular types
KH-001A,-012 and 099~
$1.50 each. Resistance

coupled amplifier tubes

$3. Power tubes
\___ all types $4.

ONLY

'~.

Sold on money back
guarantee. Sent direct
my mail, C.O.D. or
money-order with order.
/“e pay nosmge Send for
yours TODAY.

K. & H. ELECTRIC CO.
43 Commercial Street
Newark, New Jersey

LATEST *“COAST TO COAST” FULLY GUARANTEED

RADIO’ e

Users everywhere report Miraco Radios;
programs coast to coast on lcud speaker'
outperform se
Many bear. foren
most amazi)
gual ranteed
seta—ie

countries. Raas 4
alues in unconditionally
ncboryi built long dm;mca

of u

n_latest

500
11
* impr oved 1 tos tubemcd—
fl els, new low prices, testimony
users and SPECIAL OFFER.

COAST MIDWEST RADIO CORP'N WANTED

Piorecr Buildcrs of Sets Write for

discounts.

404 W E. 8th St Cincinnati 0,

You can be quickly cured if you

STAMMER

Send 10 cents for 288-page bock on Stammering
and Stuttering, “Ifs Cause and Cure.” It tells
how I cured myself after stammering 20 yrs. B. N.
Bogue, 6954 Bogue Bldg.. 1147 N. 1. St.
lndlanapnlls.
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KeepING your “B” batteries full of pep, without
frequent renewals, is simply a matter of using the
right size Evereadys for your particular set with
a “C” battery™.

The rule which determines the right size “B”
batteries to use is so simple no one can make a mis-
take, and once learned it definitely settles the ques-
tion of ‘“B” battery service and economy.

On 1 to 3 tubes — Use Ewveready No. 772.

On 4 or more tubes — Use the Heavy Duty

“B” Batteries, either No. 770, or the even

longer-lived FEweready

“Nour radio is always top notch.
What do you do to keep it so full

of pep?”’

1459

instead of 2 Eveready No. 770’ or 2 Eveready
Layerbilts No. 486—Ilooks at first glance like an
economy because of lower first cost. But in a few
months the 772's will be exhausted and have to be
replaced. After the same length of time the Ever-
eady No. 770’s or the Eveready Layerbilts No. 486
will still be good for many more months of service.

We have prepared for your individual use a new
booklet, “Choosing and Using the Right Radio
Batteries,” which we will be glad to send you upon
request. This booklet also tells about the proper
battery equipment for use

Layerbilt No. 486.
On all but single tube sets
—Use a “C” battery.

When following these
rules, No. 772, on 1 to 3
tube sets, will last for a year
or more, and Heavy Duties
on sets of 4 or more tubes,
for 8 months or longer.

These life figures are
based on the established fact
that the average year-round
use of a set is 2 hours a day.

A pair of Eveready No.
772’s ifor a 5-tube set

LEFr-No. 486,
for 4, 5 or more
tubes. $5.50.

RIGHT - Ever-
eady Dry Cell
Radio 4" Bat-
tery, 1% volts.

EREADY

Radio Batteries

~they last longer

with the new power tubes.

*Norte: In addition to the increased
life which an Eveready “C” Bat-
tery gives to your “B” batteries, it
will add a quality of reecaption
unobtainable without it.
Manufactured and guaranteed by
Narionar Carson Co., Inc.
New York San Francisco

Canadian National Carbon Co., Limited
Toronto, Ontario

Tuesday night means Eveready Hour — 9
P. M., Eastern Standard Time, through the
following stations:
wear-New Vork
wJar-Providence

WEEI-Boston
wrac~Worcester
wrI-Philadelphia
wGr-Buffalo
WCAE~Pittsburgh
KSD-St. Louis
Pacific Coast, Evercady Program,
kGo-San Francisco, 8 to 9 P. M.

wsAr-Cincinnati
wear-Cleveland
wwJ~Detroit
woN-Chicago
woc—DIa}‘;}:_n[mrt .
mneapolis
WECO \ St. Paul
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Can be quickly eand
easily connected
and disconnected.
They give perfect
temporary or perma-
nent connections.

OU’LL find them quicker and easier

to connect, more convenient, surer

and better than binding posts. They
lock fast to the panel and never loosen.
No tops or parts to lose—hold the bat-
tery lead wires or phone tips securely,
release easily, save time and trouble. Set
builders and owners realize their advan-
tages in maintaining perfect electrical
contacts.

Firmly grip all wires from No. 11 to
No. 24 B & S gauge. Three sizes for
all panels. TYPE A (Standard) for
3/16” to 4” panels. TYPE B
(Special) for panels, cahinet walls and
partitions from 5/16” to 14” thick,
TYPE C (Special) for panels up to 14”
thick. HEAVILY NICKEL
PLATED.

The Engineers and Designers
of the

HAMMARLUND-ROBERTS
RECEIVER

Specify the Use of Union
Radio Tip Jacks

for their convenience, and ease of cone
necting and disconnecting all the input
lead wires. This compact, efficient and
highly recognized receiver employs_only
the finest of standard parts. Union Radio
Tip Jacks are also used as standard
equipment in many of the finest receiv-
ers on the market.

Other Guaranteed Radio Products

VERNIER DIAL ADJUSTERS —
Handy for finer tuning. Price 60c.

IDENTIFICATION TAGS —Hard, red
fibre ovals with stamped designations.
Thread them on your wires—they save

time in tracing leads. COMPLETE
SET OF 9 TAGS ONLY 10c.

Ask your dealer for Union Radio Tip
Jacks and other guaranteed products or
write to us for illustrated and descriptive
circular “C.”

TO ALL BRANCHES OF THE
TRADE
Send for literature and samples of our
reasonably priced Guaranteed Radio

Products. Get details of our attractive
proposition.

UNION~RADIO«CORPORATION

124 ~ SUS SEX « AVENUE » NEWARK~N.J

s

NEW~YORK~> OFFICE “~ 116-WEST+322+STREEL, E
Q009

- he was an old guy, a nice sweet old lady's

voice would come tottering in over the air.
When there was a young, spry fellow that
wanted /iis wife, the voice would sound just
as sweet as a Paul Whiteman fox-trot. Yes,
indeed, Mat could do his stuff.

“The seekers after the dead one would
show up on the minute and Solly, all dolled
up in a hot-dog fancy bath-robe, and tur-
ban .and brown stuff smeared on his face,
would open the door and shut ’em in the
waiting room. We had bright lights in there
so as to make it all the harder. to see when
they got into Sadie. Then after we had
let them cool their heels in the waiting room
for a while, Solly would show ’em in to
Sadie with a salaam that was a knockout.

“Then Sadie would do her stuff and she
could, too, what I mean. Mat had given
her the low-down on the line she was to
sling and after a week or so of practising
you would never think that she had talked
any other way. Oh, boy, it was sure a
treat to hear her moan out, ‘Who that is
weary comes to seek consolation of the
Great Beyond?’ "—and Pat chuckled at the
recollection,

“Sadie was all dolled up like the Queen
of Sheba and she made a hit, especially with
the men. Men? You can just bet your
bottom yen that we had ’em. They were
just as bad as the dames when it came to
hunting for information from the goners.
As I was saying, Sadie looked great in her
scenery and we always had a baby-spot on
her wlien she was parked on her throne, so
that she was always smack in the middle
of the picture.

“Well, we were doing a nice little business
and our pickings off the gang of suckers
always gave me cigarette money, you can
bet on that. But Solly and Mat they had it
all doped out that the jack ought to be com-
ing in faster, so they dopes out a lay to
give some phony tips on the stock market
and things like that, Mat knowing some bird
downtown that has a bucket-shop.

“Gosh, the way we worked that was the
old-time pipe. Some of these poor bozos
used to ask their dead folks if they should
buy different stocks at certain times and
when they should sell them to get the fat-
test profit. Mat got all the dope from his
iriend and then for a while they would give
‘em good steers and then Mat would do his
stuff and Brother Sucker would be out
some jack and we would be 7n.”

“But I don’t see 7 T interrupted.

“What don't you see?” Pat asked with a
pained expression.

“How did you and the rest of the gang
make money from that?”

The pained expression became more so.

“Listen now. If these birds would ask
their dead grandmas what stock they should
buy, Mat would tell them two or three times
to buy something that his friend had told
him would be pretty sure to do the halloon
act. Well, they would be tickled pink if
they made some coin and back they’d come
for more. Then when they was ripe for a
killin” Mat would slip ’em the word to buy
lots of some stock that his friend knew was
on the toboggan. Well, instead of ever
buying the stock, the bucket-shop boy would
just send around a receipt for so many
shares and then when the stock would fall
we would split the margin. Oh, that was
slick stuff.

“Of course, it was risky, but most of the
suckers had to have several doses of it be-
fore they found that Grandma or Cousin
Abner didn’'t know so much about gambling
on Wall Street as they played it these days.
See now?”

I nodded.

“Well everything was going along all
jake for a long time. One day the door
slams open and Mat bounces in, all happy
as a hop-head loaded up with snow. He
grabbed up Sadie from where she was parked
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Hear this
World-Wide®
Faworite

Creation of Alfred Graham & Co., Eng-
land, 38 years experienced in producing
loud speaking devices, Amplions lead
in sales throughout the world. Hear an
Amplion—in comparison! Six models, includ-
ing phonograph units, equipped with cords and
plugs, $12up. Write for ** Amplion Pedigree. "

¥| THE AMPLION CORPORATION
: OF AMERICA
Suite S, 230 Madison Avenue, New York
Chicago Branch: 27-29 No. Morgan St.
Burndept of Canada, Ltd., Toronto

The Famous Truly Portable

TELMACO P-1 Receiver
Four Tubes Do the Work of Seven

The peer of portables in size, weight, ease of tuning,

gelectivity, distance, volume, workmanship and price.

Aerisll, Joud spe:ggr andd b:tttetries_e:elf §omam‘ejdo.

Complete with e ane atteries,

$14150. Receiveronly . . , . 125- |
P-1 Kit Saves You Money? |

Ouroffer of the Telmaco P-1 Receiver in kit form has
. A 5 !

met with en i recep ip al
parts, as built by ug, including case, drilled and en-
vefl é)arl:_t. and illustrated fnstructions. $80 00
omplete ki . . LY .. - -
Aah;oux- dealeror write us. Deascriptive folder free.

Radio Division:
TelephoneMaintenanceCo.
20 S0. Wells St. Dept. B Chicago, Xl

'Wéste:r

Quality Radio Exclusively < Established 1918

Dealers! Send for new
1925-1926 Catalog.
Contains nationally ad-
vertised high quality
sets, kits and parts.
Use your letterhead.

nReadio’'co.
134-136W.Lake St.Chicago,I11,

RA WANTED

Tube Demonstrator FREE!

Eamn $25 to $100 a week, part or full time. Xvery-
one a prospect. Conrplete line standard sets and
accessories, $5.00 to- $90.00. Write today for illustrated
catalog and exclusive selling plan for live dealers and
community agents. 20TH CENTURY RADIO CO.,
1001 Coca Cola Blidg., Eansas City, Mo.

T
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Unfailing
radio power
from the
LIGHT SOCKET

T
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RIS

\
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Balkite Radio Power Units

Balkite Radio Power Units give unfailing, uniform current for both
circuits from the light socket. One very popular Balkite installation,
especially for heavy duty sets where reserve “A” power is required is
with the Balkite Battery Charger and Balkite “B.” Here the noiseless,
high-rate Balkite Battery Charger is ideal. If your battery should be low,
you merely turn on the charger and operate the set. Balkite“B”eliminates Balkite Trickle Charger

“pe . A . .

B” batteries entirely and supplies plate current from the light socket. Sm———— v
30 ampere hours capacity or more
into an automatic *'A’’ power unit

Balkite light socket equipment the farmishes. A’ cutrent from
the Illlghét solckgc. With 4’v%1: ang
. R . . . . . smaller 6-volt batteries may be use
Another very popular Balkite installation is with the Balkite Trickle either 2s an [ntermizene Charset
. . . or a tr] e arger. . e
Charger and Balkite “B.” The Balkite Trickle Charger converts your Rockies. $10.50. Ta Canada, $15.

“A” battery into an automatic “A” power unit that provides “A”
current from the light socket, so that both circuits operate from the
lighting circuit. This installation enables you to convert your present
receiver into a light socket set.

Noiseless — No bulbs — Permanent

All Balkite Radio Power Units are permanent pieces of equipment, .
. . - Balkite Battery Charger
entirely noiseless, have no bulbs, nothing to break, replace or get out of .
A 5 a The popularrapid charger for 6-volt
order. Their current consumption is very low. All operate from 110- UA” bateries. Noiseless. Can be
. O t . ecl:
120 volt AC current, with models for 50, 60 and other cycles. All are model for 25.40 cycles. $1.50, West

tested and listed as standard by the Underwriters’ Laboratories. SAEEITF AR NS T

The Balkite Railway Signal Rectifier is now standard equip- }
ment on ower 50 leading American and Canadian Railroads

FANSTEEL &, 5
® &
Balkite “B”’
Eliminates ‘‘B” batteries and sup-
plies plate current from the light
socket. For sets of 6 tubesand less.
$35. In Canada, $49.50.

e [
adio fowerUnils g e
Supplies plate current from the
light socket. Will serve any stand-

ard set, Especially adapted to sets of
6 tubesor more. $55.InCanada, $75.

MANUFACTURED BY FANSTEEL PRODUCTS COMPANY, INC., NORTH CHICAGO, ILLINOIS A

"i SOLE LICENSEES IN THE UNITED KINGDOM: MESSRS, RADIO ACCESSORIES LTD., 9-13 HYTHE RD., WILLESDEN, LONDON, N. W. 10 Q/
= ﬁ% SONTE S U
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Send for this
New Hookup

Four-Tube

Recetver

The outstanding receiver
development of the season,
in which is combined the
genius of two of the most
distinguished radio engi-
neers. A receiver for the home builder
that will represent for several seasons to
come a far greater value than any other
design available.

Several outstanding features place the de-
sign in a position far in advance of any-
thing available or contemplated. Un-
limited wavelength range, with inter-
changeable antenna and detector coils;
marvelously improved audio transform-
ers; a special self-contained wiring har-
ness; but one tuning or station selector
control, are special features.

Over-all design is rugged and solid.
Adapted to practically any standard cabi-
net, any standard tube, any battery or
eliminator source of supply, outdoor an-
tenna or loop.

Only a screw driver and pair of pliers
necessary. The set can be built at an
extremely low cost and parts are readily
available at all radio dealers.

Represented Manufacturers:

Belden Mfg. Co.—S-C Wiring Harness
Central Radio Laboratories—Centralab Re-
sistance
Polymet Mfg. Corporation—Fixed Condens-
ers, Leak and Leak Clips
Poster & Co.—Drilled and Processed Front
Panel and Drilled Sub-Panel
Silver-Marshall, Inc.—Variable Condensers,
Coil Sockets, Coils, Tube Sockets, Ver-
nier Dial, Mounting Brackets
Thordarson Elec. Mfg. Co.—R200 Power
Transformers

Yaxley Mfg. Co.—Rkeostat, Jacks, Switch

Get the hand-book at your radio dealer’s,
or clip the coupon and send with 25¢ to

S-C MERCHANDISING CO.
110 So Wabash Avenue, Chicago

S-C MERCHANDISING COMPANY
110 So. Wabash Avenue. Chicago

Herewith please find 25 cents for which send
me the hand-book of the new S-C Four-Tube
Receiver.

Name
Address

careless-like on the grand throne and did a
wild and woolly hotsy-totsy all over the place.

“When he finally came down to earth we
asked him why all the merry-merry?

*‘Guess what we have coming to us?’ he
asks, real classy.

* ‘Somone gave you the keys to the Treas-
ury?’ this from Sadie.

“I suggested that some dead grandpa that
he'd been imitating, had left us all a few
grand.

*“‘No, you're all wrong—all of you,’ Mat
‘But it sure means jack and plenty

“F; inally, he spilled the dope. He had met
an old guy at one oi these flossy clubs who
started in asking him about Madame Stella,
which was what we called Sadie in front of
strangers and those that paid our rent. Mat
slung him the old line of chatter and he ate
it all up—strong. It seems his sister had
died about a year before and had left a
wad of jack for her 17-year-old son, making
the old guy keeper of the cash. Well, the
old boy, being like most of us—short of
kale—decides to do some speculating and
using this money to do it with and not
telling a word to the kid.

“Mat said that he had found out that he
was a superstitious old duck and thought
he ought to find out irom his dead sister, if
it was O. K. to start action. Mat told him

that Madame Stella could do the trick and.

the old fellow asked for all the dope includ-
ing the address. This all sounded like
old stuff to the rest of us, and then it was
that Mat spilled the real news. The old
buzzard had just five hundred grand that
he was going to play with., That's all—just
half a million!

“Did we feel like a gang of kids on
Christmas morning after Santa Claus had
been good aud filled every stocking in sight?
Oh, I guess we did. We were every bit
as happy as Mat and told him so.

“In the morning there was a letter from
George B. Strong inviting himself over to
play in our back yard. It being the first
p.ece of real change we'd come anywhere
near, we set aside all the next afternoon for
George himself, so he could have a good
long talk with Sis. Mat and I went over
that radio set, just as if there had been
something wrong with it, to see that every-
thing was set all nice and pretty for our
little tea party. Mat did some practising
with his old-lady voice, putting on all the
frills that he could think of and Sadie was
going over her scenery, like it was the most

‘important thing in the whole place, and Solly

was making the dump in general shine like a
new 201-A.

“Well, right when the old Ingersoll told
the world that it was two bells the door
buzzer did its stuff and Solly nearly broke
his neck getting to it and salaaming old
George B. into the reception room. George
was a gray-haired old party and if ever
anybody on earth smelt of ready kale, he
did. Solly parked him in the most comfort-
able chair in the room and then pulled this
line:

“‘Worshipful and honorable sir, I crave
thy permission to inquire if Madame Stella
will receive you?’

“George looked sort of dazed, but told
Solly to go to it, or words to that effect.

“Solly made his usual graceful exit into
the mystic chamber and.-then Sadie got the
idea that it would be a good thing t6 make
the old party wait awhile, which we did.
Then Solly goes back again' and begs his
parden for keeping him waiting, but Ma-
dame Stella was taking her mid-day refresh-

ments and could not be disturbed. Then the
honorable George looked more interested
than he had before.

“ “What does she eat?’ says he.

“That was a poser for Solly, because

Sadie’s favorite refreshment consists of ham
and cabbage and lots of Murphys on the side
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A Year From Today In Radio

Sets will get their B-Power from the light
socket—much smoother and more dependable
reception will result.

Build your own B- Ehmmator using Dongan B-
Power Units and the Raytheon Tube, endorsed
by the leading engineers and already operating
faithfully for thousands of fans.

Complete information and diagrams upon re-
quest.

If your dealer cannot supply you send money order direct

B-POWER UNITS

for Building o
Raytheon Tube B-Eliminators

TRANSFORMERS
509 Full Wave
$7.00 List
Also Transformers
and Chokes for

R.C.A. and_Cun-
ningham  Tubes.

CHOKES
20 Henry
$5.00 List

514

Raytheon Tubes
$6.00 List

Set Manufacturers—we can furnish you with
unmounted transformers and chekes in  any
style and quantity. Our engineering depart-

ment is at the service of Receiver and B-
Ellmmator Mfgrs,

DONGAN ELECTRIC MANUFACTURING Co.
2977-3001 Franklin Street, Detroit, Mich.

Unfailing “B” Power

GUARANTEED
TWO YEARS

Stops all worry about “B”

Battery supply. Makes your
set work better and more pow-
erful—100 Volts and more.
Clean, compact unit.

WRITE TODAY FOR OUR
BIG CIRCULAR “R”
BRANT BATTERY CO.
1622 W. 16th St., Los Angeles, Cal.

WRITE for our Four
Guide Books and “REC-

ATENTS F INVENTION

BLANK?” before dxsclosmg inventions, Send

model or sketch and description of your inven-
tion for our INSPECTION. and INSTRUC-
TIONS FREE. TERMS REASONABLE. Elec-
tricai und Radio Cases a specialty,

VICTOR ]J. EVANS & CO.
919 NINTH ST., WASHINGTON, D. C.
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Adapter
Herbert H. Frost. Inc, 88

Tube Sockst Assembly
Colonial Rudio Corp.

Univernier
Walbert Mig. Co.

T

Potentiometer
Herbe:t H. Frou. Inc.

Tube Basc
Switch Panel Supertron Mig. Co.
Philon Societ Power ‘B°

= e

Health and happiness through radio

Each morning, young and old
everywhere are adding to their
store of health by doing the sett-
ing-up exercises broadcasted from
many stations. Each evening
radio adds to their pleasure and
happiness through the dance pi'o-
grams.

In developing receiving sets that
make the benefits of radio broad-
cast reception practical for every-
one, radio engineers have found
Bakelite to be superior for a great
variety of radio parts—particular-
ly those that are vital to clear re-
ception and true tonal quality.

Bakelite is the preferred material
for panels, dials, knobs, condens-
ers, tube sockets and tube bases,

plugs, rheostats and for other
radio devices including speakers.
In fact, 95% of radio set and parts
manufacturers use Bakelite as
they have found that its perman-
ently high insulation value, its
strength, its lasting color and fin-
ish, its immunity to injury through
exposure to heat or moisture,
make it superior for radio use.

It is always best to make sure
that the radio set or parts that
you buy are Bakelite insulated.

Write for Booklet 24

BAKELITE CORPORATION
247 Park Ave., New York, N. Y.
Chicago Office: 636 West 22nd St.

BAKEL!TE CORPORATION OF CANADA, Ltd.
163 Dufferin  Street, Toronte. Ontarie, Canada

REGISTERED *

Err s
U. 5. PAT. OFF.

THE MATERIAL OF &) A THOUSAND USES

““The registered Trade Mark and Symbo! shown above may be used only on products made from materials
manufactured by Bakelite Corporation. Under the capital “B" is the numerical sign for infinity, of unlimitéd,
Quantity It symbolizes the infinite number of present and future uses of Bakelite Corporation’s products.™
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How to Make Your Own

SPEECH AMPLIFIER

ICROPHONE Transmitter Buttons have

been used for a number of years to
make powerful sound transmitting elements.
These very sensitive amplifiers offer every
“Radio Fan” the means of building his own
powerful speech amplifier. We offer here-
with to the constructor these special 4Ampli-
fier Units.
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Fxg. 1 shows the amplifier unit.

E , shows how the unit is attached to a
telephone receiver. The first procedure is to
mount the unit on the diaphragm of a telephone
receiver, which usually is a high resistance tele-
phone, either 1,000 or 1,500 ohms.

Next we select the loud speaking telephone.
If a low resistance telephone is available, it should
have for maximum efficiency an impedance -equal
to the resistance of the amplifier unit, or abont 10
ohms; it is connected up as shown in Figure 3.
A 5 ohm telephone receiver is used in this circuit
with a 6-volt storage battery.

Two telephones taken from a good double head-
set of 2,000 to 3,000 ohms which do not rattle on
strong currents. are employed in Fig. 4, one at
the receiving end, the other as loud talker. In this
hook-up there is one instrument which must abso-
lutely be used with this cnmbmatlon the trans-
former. As stated before in connection with Fig.
3, the impedance of the telephone, if used in
direct connection, should equal the resistance of
the unit. But as the impedance of the telephone
in Fig. 4 is much higher than the resistance of the
unit, it may be 200 txmes as great, a transformer
haviug a step-up ratio is used to match up the
resistance of the unit with the impedance of the
loud speaking telephone. In other words, the
primary coil of the transformer should have an
impedance (which is sometimes called “A. C.
resistance’) equal to the resistance of the unit, or
about 10 ohms, and the secondary coil should have
an impedance equal to the impedance of the high
resistance telephone. This transformer may be
purchased in any Radio Store and is called a
microphone transformer or modulation trans-
former, designed primarily to use in radio trans-
mitting sets. 6-volt battery gives the best re-
sults. The current passing through the unit will
vary from .1 to .25 ampere.

Fig. 5
the volume of sound.

shows a circuit for further increasing
Thl: is simply two of the

circuits, such as shown in Fig. 4, linked together. .

This arrangement is highly sensitive and the tele-
phones on which the units are mounted should be
packed in a box of cotton, as the slightest vibra-
tion or sound in the room will be picked up and
heard in the loud talker. Any sensitive radio
loud talker may be used in this particular circuit.

HI'SE and innumerable other interesting

experiments are possible with these am-
plifiers. Every amateur should have at least
one or two in his “Lab” or workshop. A
four-page instruction pamphlet is sent with
every unit.

SPECIALLY PRICED

While they last 85 Per Unit

OR TWO FOR $1.50

PRESS GUILD,

66-R W. Broadway, New York City, N. Y.
Enclosed find 85¢—$1.50 for which send me

postpaid one—two amplifier units as advertised.

Name

B R R R R

Address - ..

Town......

and that didn’t sound like the kind of a
meal that dealers in dead spirits ought to
have. Solly did some fast brain work and
blats out that Stella usually ate a peach or
an apple or a few grapes for luncheon.

“But to get on with the story. Old
Georgie comes slow into the mystic room
following the salaaming Solly and from my
dugout he looks as if he was properly im-
pressed with the whole works. Solly parks
him careful in the easy chair and brings the
lamp with the mike in it near by and they
is all set for the party.

“‘With whom do you wish to communi=
cate?’ says Sadic as a starter.

“‘With my sister, who died a year ago,

answers George, as though he was just
calling her on the phone.
“Then to make it look hard, Sadie does

a lot of heavy breathing and inoaning and
carrying-on generally and George looks
more impressed than ever. Finally I shoots
on the receiver and Mat starts in to do his
stuff.

“I'm not going to try to tell you all that
went back and forth over the air that after-
noon, but you can take my word for it, it
was the original hot-dog stuff. Mat did
better than he knew how that afternoon and
George asked his sister more questions about
this and that than you could think of. The

old radio set sure did behave pretty all the

while, and when George got up to leave he
had the dope to buy some stock that Mat's
friend said just couldn’t help but skyrocket,
for he wanted to give him lots of confidence
in us and then make the grand killing.

“Well, for a week or so we just didn’t
have the heart to do much of anything ex-
cept wait for the George to turn up again.
And he did.
another letter asking Madame Stella for
anotlier date with Sis and of course we're
big-hearted and slips him a date as per in-
vitation.
before and Stella don't keep him waiting
none this trip. No, sir, Solly shows him
right in for we were all set to do the dirt
without further waiting.

“Mat in his answer what stock he should
buy this time, as he had made a nice {at
profit out of the other deal, told George
to buy and buy heavy of a stock that we
had the dope was due to go down past the
bottom of the sea, if not further. George
is all excited and is on pins and needles to
get out, but Mat keeps on spieling on how
much of the stock to buy and where to go
and all about it. He talks so that I can’t
shut him off without gumming the whole
works and T saw that George wanted to beat
it. And let me-say here.and now that that
was what sent. the. whole -thing flooey.

“In the middle-of a ‘sentence the door
buzzer busts in, real insistent. Inside we
heard Solly trying to shut’somebody up,
but then we heard a nice heavy voice like
a bull saying, ‘Well young fellow, you'll let
wme in!” Then 1 d1d shut off the radxo. just
before the door into the waiting room opens

and there’s Solly trying tq hold back a wild--

eyed young fellow and TWO COPS!

“There was lots of talk and:as soon as
George B. Strong sees the young fellow he
goes a real nice lemon shade around the
gills.

“ “Walter,’
here?’

“Walter comes back with the old one,
‘Speak for yourself, Uncle George.’

“Well, to make a long sfory short this
young hozo Walter is a radio bug and the
same as us has been playiag around with
waves four and five meters long. He had
been listening in the first time Uncle Georgie
had been talking to his mamma and had
heard the whole thing. Of course, he was
right interested for he had been told that
there was no money for him for a long time
and here was George speculating wild and
merry. When he hears Unkie coming back

says he, ‘what are you doing

Just three weeks later we gets
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THE SIMPLEST PRACTICAL
RADIO SET MADE

3700

The RADIOGEM

The simplest radio outfit made—yet as practical

as the most expensive. A crystal receiving set that
you can operate and enjoy cven though you know
absolutely nothing about radio. You receive the
RADIOGEM unassembled, toZether with a clearly
written instruction book. which shows you how to
quickly and easily construct the set, using only
your hands and a scissors. 'The outfit compriscs all
the necessary wire, contact points, detector mineral,
tube on which to wind the coil, etc., ete. The
instruction book explains simply and completely the
principles of radio and its graphic illustrations
nake the assembling of the RADIOGEM real fun.

THE RADIOGEM CORP. y
\es-R W. Broadway New York c.t/

He comes right on time, as he did.

MORE PROFITS
for the Professional

SET BUILDER

We have an unusually interest-
ing proposition to make to the
man who is now building (or
has the ability to build) radio
receiving sets for resale.

This is a real opportunity.
Write today for full informa-
tion.

Gearhart-Schlueter Radio
Corp.,
715 Voorman Avenue
Fresno, California

RADIO RENCH

" Fivs strongilie wrenches

lost bt tasily detached
for ore.

Niagara Metal
Stamplag Corporatien
Dpy 662 Niagara Fails,N.Y

Parcet Poue
Fronmd i ot st
vour devlers

A Print r Own

Cards, Stationery, Clrculars Paper, ete. Save

=2 money, Print for others, big pro Complete
outfits $8.85. Job press 512 $35, atary 8159, All

L easy, rulessent. Writefor catalogprassestype
PASTHERNN) ote, THE PRESS CO., Y-72, Meriden, Conna
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- “The Last word ‘n
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HE diagram above wiu give you some idea

of the very latest step in audio amplifica-
tion. This is the outgrowth of nearly 7 years of
experience in working on proper amplification
—the problem of “How well you can hear.”
Whether you want to get a distant station or
one right around the corner, the main thing is
“How well you can hear.” Today’s broadcast-
ing demands clear, understandable, full-noted
music and voice. All the greatest artists are on
the air; the greatest men talk to us. We don’t
want to miss a note or word, nor do
we want this music or these speeches
distorted in any way.
You will probably remember the
football game or the prize fights
which was spoiled for you right in
the most exciting part simply be-
cause you couldn’t understand the
announcements or they were so
muffled you had to strain to hear.
Acme research work has been con-

1 1 i - Illustration above shows
fined to audio amplification and re ppastation apou prews  venience. Acme Appara-

production and here you find the former, ‘price 5. and the  tuS Company, pioneer radio
cme Z-2,
. 5 =3 h impedance, price $4, Both

ing the combination of impedance look alike, yet both serve ;(n& manufacturers, Dept.

and transformer coupling with over- ges’sfers ffo" V"

latest result. An audio amplifier us-

ACME

~jor amplification

all amplification greater than two transformers,
and far superior in quality, no matter what the
type of transformer used. Whatever set you
have, just add this amplifier to your detector
and notice the difference.

Send for wiring diagram

A complete working diagram of the above
chart will be sent you for 25c in stamps or
coin. It is easier to follow than the plainest
road map. With this chart we shall be glad to
send you free a copy of “Amplifica-
tion without Distortion,” a famous
radio book over 300,000 radio fans
have found helpful. It tells the whole
story of distortion and how it can be
overcome. In it also is complete infor-
mation on the famous line of Acme prod-
ucts including radio and audio trans-
formers, amplifying impedance, the new
Acme “double free-edge
cone” loud speaker, the
new Acme B-eliminator.
Use coupon below for con-

amplifying  and transformer engineers

Cambridge, Mass.,
U.S.A.

ACME APPARATUS CO.,
Dept. K14, Cambridge, Mass.

tion Without Distortion.”

Name

Street

A R .

istOI‘tion

Gentlemen: Enclosed find 25c (stamps) (coin) for which please
send me full diagram as shown above and a copy of “Amplifica-

City S1ALe...cooireeeeesrrriennn
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A Scientific Instrument House of Inter-
national reputation offers for the first

time direct to the public an improved
S.L.F.Variable Air Dielectric Condenser

MAXIMUM SWING WIDTH 47
‘E'—""*-—---_——-—_-.-._p.

Made of the best materials obtain-
able, the highest grade of aluminum
and the best grade of brass. Be-
sides the materials used, the aork--
manship is that of instrument mak-
ers rather than ordinary mechanics
and several features of decided
merit are embodied in this Con-
denser, among them being the im-
proved calibration curve.

The S. L. F. Condenser that takesnomore room thanold types

The popular ‘‘straight-line frequency” calibra- present-day “straight.-line frequency condens-
tion gives too rapid a capacity variation near ers” hezve narrow, pointed rotor plates of small
maximum capacity to permit convenient tun- area, which require a large number of plates

ing for the longer-wave-lengths. This will be  and give rise to an extravagant rotor sweep,
appreciated by radio fans, who appreciate the so as seriously to crowd the other parts of the
nicely balanced compromise, such as has been  set, In our Condenser the eccentric semi-
obtained by equal spacing of broadcasting sta- circular plates, which gives the improved cali-
tions and equal facilities of tuning over the " h bstantial d 1
entire frequency band. Its compactness is ap- bration curve, has a substantial area and only
preciated, due to the fact that most of the a moderate sweep.

Special Features

Low Minimum Capacity, reaching down to 200 meters.

Negligible Losses.

Individually fitted bearings, allowing no side or end play.

Highly developed crimping process insures good bonding
between plates.

All plates centered, due to rigid assembly and inspection
tests.

General sturdiness of construction and clean workmanship.

Our enormous production for set manufacturers enables us
to make this extremely fine price offer to the public.

Sold only on a cash with order basis, money returned if
you are not more than satisfied that they are exactly what
you want and equalled electrically or mechanically.

Price $2.75 each  Set of three, $8.00

Sent by paid parcel post anywhere in U. S, A,

THOMPSON-LEVERING COMPANY—Radio Division

353-357 NORTH 57th STREET PHILADELPHIA, PENNA.
Trade Mark Registered

100 AMP. RADIO BATTERY
6 Volt Rubber Case
TWO-YEAR Written Guarantee by
THOMAS WITHERBEE
Storage Battery Pioneer for 28 Years.

Shipped dirvect from factory to von. No middlemen’s
profit—no delays—uo grief.

Send No Money

This is an actual 100 amp. Radio Storage Battery
honestly built of purest materials by real battery build-
ers. Solid Rubber Compartment cases—not wood (non-
leakable)—will outlast the battery itself. Lead coated
carrying handle. Wing binding posts.

Will operate the average S tube radio set from three
to four hours daily for a month to six weeks.

NO DEPOSIT or Ad Payment Required

Simply order—and we will ship by express and you can ex-
amine battery at vour express office to your heart’s content. If
you agree with us that it’s the bigzest offer ever made—pay the
expressman $8.98 plus express charges. )

If you prefer to remit with order—deduct 50c. You run no risk
as we replace any defective battery during two years.

THOMAS BATTERY CORP., 511 West 50th St., New York, N.Y.
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| for more tips, he starts to trace us down

| with the help of a little direction-finder that
he had rigged up. They only lived about
three blocks from us and it didn’t talke him
very long to find out just where we were
and then he got a couple of ‘the finest’ to

" come along as persuaders in case they were
needed.

“Do I need to tell you any more
Pat.

“No, I think I can finish that storv myself.
Only tell me one thing, how long did you
stay in the coop?”

Pat laughed. "You sure do like to ask
funny questions. Who was going to appear
against us? We fixed the cops with a good
line and of course Strong wouldn't say any-
thing and the kid was shut up by the old man.
who didn't want to be the laughing stock of
the clubs he belonged to. Oh, we skipped
out of that all rightee, but the only trouble
was that we didn’t have a chance to get some
of the old man's five hundred grand. Oh,
gosh, it's a tough life, ain’t it? How’'s
chances for another scuttle of suds?”

59

asked

Shielding Radio Receivers

- Gains Favor
(Continued from page 1442)

During the last year the toroidal coil
has been developed so that it is now pos-
sible to prevent inter-stage coupling, or at
least reduce it considerably, without having
to shield the stages separately. At the same
time, toroidal coils do not couple readily
with outside systems, so that there is not
much likelihood of a receiver using toroidal
coils picking up the locals without an antenna
—at least if the receiver be situated a couple
of miles from the transmitting station.

But it seems that there is nothing perfect
in this universe. Although the toroidal coil
has these advantages, it has the disadvan-
age of higher resistance than the ordinary
cylindrical coil, and also that of having the
high and low potential ends of “the coil
close together.

In making a choice of methods for reduc-
ing interference and inter-stage coupling, all
these facts should be weighed, one against
the other. There are no set rules to fol-
low, except that good judgment should al-
ways be exercised.

An interesting method of shielding has
recently been introduced in which only the
coils of the receiver are shielded, large cop-
per cans being used for the purpose. The
can is rather large compared with the size
of the coil, so that it seems that there is a
considerable amount of wasted space in the
receiver. With the proper distribution of
the parts in the receiver, however, crowding
can be avoided ; but the resulting set is likely
to be a little larger than the general run of
radio receivers. :

It is oftentimes a mistake to shield some
parts and neglect others. Many times the
wiring from the batteries, at some distance
from the receiver, will have an antenna effect
and pick up signals from local stations. It
is advisable to shield the battery cords, as
well as the other parts of the receiver.
This may be done by bunching all the bat-
tery wires-into a cable, and then slipping the
cable into a brass or copper tube. Another
and a cheaper way of doing this is to wrap
the cable with copper foil or tin foil, tying
it tight at intervals with string or fine wire.
The shielding should always be grounded,
otherwise its effect may be lost.

It seems to the writer that the days of
complete shielding are at hand. This season
| some of the sets built by manufacturers arc
shielded ; next season. or at least the one
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Me a enaei Aerial

HE reason for the unusual efficiency of a Beld-

enamel Aerial is the great care exercised in its con-

struction. Beldenamel Aerial Wire is made of several

strands of pure copper, each coated with many layers

Interesting Facts About of baked Beldenamel. The enamel coating prevents

Beldenamel Aerial Wire  corrosion of the wire surface, and thereby offers a low
resistance to the antenna current.

T e

S SO

Made in 100 and 150 feet . .
lengths to avoid splicing for Ordinary bare copper aerials corrode, and the volume

lead-in wire. and range of the set decreases. A Beldenamel Aerial
never corrodes, and therefore the volume and range
are not diminished by corrosion. Try a Beldenamel
Aerial, in place of your old aerial, and hear the dif-
ference.

Furnished in distinctive
striped carton that is a safe-
guard against substitution.

Endorsed by leading radio
engineers asthe best and most Mail the Conpon

efficient aerial.

for Free Illustrated {
Booklet b A o3 ‘10‘)? 7
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NATIONAL Velvet Vernier DIAL
Type B,, Variable @atent Pending)

OU control the reduction ra-

tio with this new NA-
TIONAL Type B, Velvet
Vernier Dial. And what a dif-
ference in the tuning of your set!
You’ll be astonished.

Easily mounted on the 1-4 in.
shaft of any standard type of
variable condenser. A screw
driver is thé only tool you need.

It has the same velvety smooth-
ness, the same freedom from
backlash, the same mechanical
drive as the NATIONAL’s
famous Type A dial. '

Positive Control-—Easily Mounted

Write for Bulletin 109RN

NATIONAL COMPANY, Inc.
W. A. READY, President
110 Brookline Street, Cambridge, Mass.

There is no question about the Miles per Watt with ESCO—it is the maximum.
Item 35. Two unit four bearing set. Furnished with ring oiled or ball bearing Motor to
suit local supply. This “ESCO” set delivers 1000 volts, 300 watts for plate supply and 12
volts, 150 watts for filament supply., This set driving two 50 watters will.make a good
consistent station.

ELECTRIC SPECIALTY COMPANY

Manufacturers of Motors, Generators. Motor-Generator Sets, Dynamotors and Rotary Con-
vertors for all radio purposes. Have you got your copy of Bulletin 2378 and ESCO Filter
facts? If not, write for them,

TRADE® ¢ ESCO * * MARK

211 South Street Stamford, Conn.

Get an “ESCO” Maximum Miles per Watt POWER supply and you’ll need a globe for
your records.

Y
RADIO PANELS Grotl]?eANcrflET

OF GENUINE BAKELITE reception if you use the
C}:ﬂ, grilfled and engraved to orI\s_ler. (S:end rough BROWNLIE
sketc! or estimate. Our ew atalog on
Panels, Tubes and Rods—all of genuine Bake. VERNIER DETECTOR
litegupailed O“Arle{gf:?.r MFG co. $2.00 At your dealer or Direct.

ROLAND BROWNLIE & CO,
520 S. GREEN ST - CHICAGO 20 Saunders St Mediord. Mass.
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after that, may see all the factory-built sets
shielded. It is desirable that this be-done,
not only to facilitate proper design and uni-
formity in the receivers, but for tlle purpose
of simplifying and improving the operation.
Inter-stage coupling, body effects, critical
tuning, interference from locals, and many
other evils will be corrected by the proper
application of shielding.

The Passing of Canned

Music
(Continued fa om [)agz’ 473)

have recently announced improve(l instru-
ments of this type. In addition to the
changes made in the record and the horn.
there has also been produced a new and
greatly improved type of diaphragm to which
the needle is attached. The result is almost
unbelievable.

The music obtained from these two new
instruments is no longer “canned music,” but
contains all of the notes just as they are
heard by the ear when the original miusic is
played.

This marked improvement in the quality
of music which can be reproduced in the
home, is an important instance of the way
in which pure science can be applied so as
to benefit the public at large.

A Duplex Crystal De-

tector Hook-up
(Coutmucd f7 om [mqa 1435)

TR s

e

should be twice as great. and connected in
parallel. Furthermore, the hook-up shown
has the advantage that the phone terminals
A and B can be connected to an ordinary
audio frequency amiplifier.

In closing, it may be said that in Austria
experiments to increase the efficiency of the
crystal set have been carried out to an ex-
tent far too limited, and it is to be hoped
that more radio amateurs will work along
this line. Tt will be of great value to.the
public to discover improvements, previously
unknown or insufficiently tried.

Radlo Makes lsolated
Lives Happy

(Commurd f? om [)aqc 1?98)

i it

Truly, I believe that the above mentioned
values have been those most eagerly sought
after in the United States. We are seeing
the results now, as millions of young people
are crowding the schools and colleges, con-
certs, etc., and the automobiles are bringing
millions of people to the small town for the
movies.

America i{s a very hard-working country;
both men and women on farms and in small
towns labor very constantly and even ex-
haustively. They need and develop an al-
most violent appetite for amusement. If
they didn’t, they wouldn't be able to stand
the pace. [t is well known that for a period
of fifty years or more before the era of.the
automobite, an alarming number of cases of
insanity occurred on “middle-western isolated
farms, especially among the women. The
life of dreary labor and isolation was al-
most unendurable. Even in the early pion-
eering days there had been excitement. dan-
ger and adventure—yes, and fravel, in the
covered wagons, etc.

IN GREAT CITIES TOO

T am drawing a picture of this situation on

the farm and in the small town. But many
women in the large cities have also their
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: Light to see—
. power to hear

WaEeN you buy a Prest-O-Lite Stor-
age A’ or "B Battery for your set,

p you are not only saving money be-
cause they cost less, but you are buy-

(J ' ing radio batteries that are made by a

company with over twenty years of

$5 manufacturing experience.
Prest-O-Lite maintains the world's
largest electro-chemical research lab-

oratories. From these laboratories

bave come the wonderfully efficient
Prest-O-Lite Radio Batteries. Made
especially for radio, they deliver
s ‘ their rated capacities at full power.
(f
\

Ask for Prest-O-Lite Radio Bat
< teries. They may be purchased from
$4.75 up. It is no longer necessary
to take chances with batteries of
unknown make. You will ind Prest-
O-Lite dealers within earshot of your

own loud speaker.

14 7 14

Send for free booklet

“What every owner of a radio should
know about storage batteries” is a
little booklet which every radio fan
will find interessing and helpful. It
is crammed full of hints that will
bring surprising radio results—and
save you money. It's yours for the

f
| e THE PREST-O-LITE CO., Ixc.
\ INDIANAPOLIS, IND.
\_{\ [ ) New York San Francisco
— s In Canada: Prest-O-Lite Company of Canada, Ltd.
( /\/f W Toronto, Ontario
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Y

L

asking—without obligation. -

o) ||  Designed especially for radio
Lp | Jest OLise

P = ¢
" ((/_,, NG
e N .}zvom 0 STORAGE BATTERIES FOR
S A = L T e MOTOR.CARS AND RADIO
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COUNTERPHASE SIX

Judge It by RESULTS

Results only determine the popularity of a receiver. To say that the
Counterphase is popular is putting it mildly. A comparatively short
time ago the Counterphase was unknown. Its introduction with
Bremer-Tully’'s word that it was better than the famous Nameless, was
enough for the progressive American radio fan. It became popular
over night because it did what B-T said it would—

and WHY SHOULDN’T IT

3 stages radio frequency
—circuits balancedby
B-T patented method.

Last word in selectivity.
May be used with 15-

foot indoor aerial.

Only two tuning con-
trols.

Thousands of testimonial letters attest its right to leadership—Essential
parts are available in kit form—

No. 6 kit for 6 tube sets. . .. ..covvveeonn e $38.00
No. SkitforStube sets. .........ovoeunreannn. 28.50

“BETTER TUNING”

an interesting booklet containing 68 pages of straight-to-the-point radio facts.
Don't miss the 9th edition—just out! Price 10c—Circulars free.

BREMER-TULLY MFG. CO.

532 So. Canal St. Chicago, Ill.

S

- Goodrich
S.

Radio Panels
For greatest range and selectivity

1 Easier to drill and machine.
2 Better color, lasting lustre.
3 Lower free sulphur—no discoloration.
4 Higher softening point—no warping.
Goodrich V. T. Sockets
Radiophone Ear Cushions
Hard Rubber Tubes for Coils

The B. F. Goodrich Rubber Company
Established 1870 Akron, Ohio

Spaghetti Tubing
Battery Mats

$1.50 FOR YOUR OLD RADIO TUBES
vegardless make or condition, toward purchase
of each new standard $2.50 tube. Positively
guaranteed. We do not sell re-built or bootleg
tubes. AGENTS WANTED.

SUPER-SERVICE LABORATORIES, Dept. 55
Room 58, 39 West Adams Chicago, Il

ELECTRAD

(ertified Radio Parts

Radio News for April, 1920

problem. Without servants, imprisoned in
small-—sometimes almost intolerably small—
apartments, with babies and small children
to care for, these women have known lone-
liness and isolation, even in the midst of the
seething mob. .

The plain, blunt truth is that uatil radio
came, the average woman with children, the
woman living in the country or the small

.town, found that her isolation nearly broke

her spirit and pushed her into mental infer-
iority. WWhat else can happen when there is
lack of opportunity for education, contact,
music, amusement? A woman with small
children is a self-imprisoned slave to her off-
spring, ‘and no amount of fine theory can
dispute it. She is limited very largely fo
such pleasures and benefits as she can get in
her own home.

All our theories of helping this woman—
up to the time of the coming of radio—were
based on getting the isolated people to where
the music, education, etc., was located.

MEN’S TOY AND WOMEN’S HELPER

A great many people, therefore, have not
grasped the enormous significance which the
radio has for the women without advantages,
both in city, small town and rural section.
It is performing the miracle, previously
thought quite impossible, of taking right into
the private confines of the home—no matter
how humble, or where located—the best that
the country affords in education, music and
amusement. To men it has meant largely
the thrill of invention: to women—who ac-
cept invention more as a mattér of course—
it has been something quite different. That
is why at first men were the radio “fans”;
they loved the scientific marvel of the in-
strument; their passion for DX thrill kept
it up; and the groadcasting material grew
and improved.

Then came woman’s turn. Caring little
for distant stations, she—always the practi-
cal and utilitarian—began to notice radio—
began to make radio into what is its great
destiny ; a re-shaper of family outlook and
individual growth; a lifter-up of middle class
standards; a provider of middle class oppor-
tunity on a colossal scale.

Rich people know radio as another luxury,
another amusement and marvel. But aver-
age people know radio for what it really is
—a changing of the horizons of life—a har-
vest of treasure that has been denied theni.

o the women it is still more; it is a
proclamation of emancipation from isolation.
The telephone was supposed to have been
such an emancipation, but it never has been,
except for emergency. The phonograph was
also supposed to be an emancipation, and it
has been so only by proxy. The automobile.
above all, was supposed to be such an eman-
cipation, and it has gone a long distance in
that direction; but when you come right
down to cases it simply permitted farm folks
to go to the nearest small town, and small
town folk to go to the nearest larger town.
for what such centers had to offer—which is
a ghastly little indeed—of the really high-
grade education, amusement, music afforded
by this great country.

There isn’t the slightest possible real com-
parison between these other “emancipations.”
and that which radio affords.

RADIO A CREATOR OF TRADE

It is worth while, too, to note what radio
is doing for the business world, in relation
to average women. As every student of
business knows, it is not money, but desire
for things, which makes trade. Misers make
no trade; nor do people work to earn money
who have no desires. Desires do not grow
naturally; they are stimulated. Mail order
catalogs used to do a lot of such stimulating
in isolated communities: one mail order
house does quite a lot of business with the
Esquimaux of Alaska, because wants are
stimulated by the catalog.

Radio is stimulating desire and enlarging
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A New Developmeni
Insures Remarkable
Radio Reception

R. E. Lacault, our chief engineer, has had a real-honest-to-goodness “B”
Battery Eliminator developed to meet his own exacting requirements and he
has authorized us to guarantee this Eliminator without any reservations.

Here is 2 “B” Battery Eliminator—a real Eliminator—Endorsed by one of
the foremost Radio Engineers of United States and France. And, it is sold
- The only Eliminator on a money-back guarantee basis.

with a variable control . . 9
on Radio Frequency It will deliver ample “B’ Battery current supply to operate any radio set

One Variable Control for de- from one to ten tubes; and is particularly efficient when applied to neutro-
tection from 9 to 65 volts. dynes, 8 and 10 tube super-heterodynes and Ultradynes L-1, L-2 and L-3.

- Omnc Variable Control for R. .
I, Tubes from 40 to 120 volts. It puts new pep in your set!

Ol‘lc Power Control for Audio
Tubes from 99 to 180 volts. No Hum No Battery Replacements

. No Leaky Cells
No Acid o No Fuss
No Recharging No Spoiled Rugs No Bother

Remember your first cost is the only cost and your “B” Battery troubles are
banished forever. Nothing to wear out. The unit is compact and of rigid
construction.  Just plug into your electric light socket and you have top-

Desirable Exclusive_ notch “B” Power at your service. The current consumption is negligible;

Territory Still Open
for Authorized Dealers

but the receptive qualities of your receiver will be improved to a marked
degree.

Don't just take Mr. Lacault’s word for this—as this Eliminator is sold on a money
back basis—Simply send us your order and we will forward the Eliminator by
express C. O. D. Test it for five days and if it does not do all we claim—return
it to us and your money will be cheerfully refunded, without question.

This. new “B” Eliminator will save you money—save your temper—and will give
you much pleasure in the efficient way it operates.
Clip the coupon—Don’t delay.

S5 DAYS FREE TRIAL

T D 0 35502 IO N SN A O N I N N A R A R OE We LS O e e 2 KR RN N SR N O O 0% 6 be 2w 50 30 D G £ M4 5 O @ OF OF MY 2m N D

PHENIX RADIO CORPORATION
114 East 25th St., New York, N. Y.

Gentlemen:—Please send: me C. O. D. plus shipping charges, one “B” Battery Eliminator,
approved by Mr. R. E, Lacault.

[J 110 Volts, alternating current, 60 cycles, complete........ $55.00
It is agreed and understood that if the eliminator after it is received by me, is not satisfactory,
I will return it within five (5) days. and my money will be refunded without question.
(Or) T enclose full remittance herewith and you are to prepay express charges.
KI{eAN51 DB 555 5a 5600000000600 006 00088 0B E0aE B8 A0 888688503035 60000 005
ST REE T oottt e e

CITY o STATE:.................
B [J “B” Eliminator for D.C. Current is. .. .....ouovouennn.... $25.00
|
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L1g,htn1ng W

Arresters

UR No. 602 Lightning Arrester Switch is
universally recognized as the only device on
the market which combines on one base all those
functions essential for maximum protection.
The Vacuum tube arrester is permanently in 7
the circuit from antenna to ground, ready to
“spill”” any overcharge. With the switch blade
the antenna may be disconnected from the radio
set and -thrown directly on ground.
It meets not only the requirements but also
the additional recommendations of the National
Electric Code.

Our No. 606 Vacuum Tube Lightning Arrester
is less expensive but it meets all the actual re-
quirements of the National Electric Code.

Both are Approved by the Underwriters’
Laboratories.

ARRESTER
Vacuum Tube Type

LIGHTNING
} ARRESTER

LIGHTNING <
SWITCH

See our Radio Catalog at your Dealer.
If he hasn't his copy, we have one for him.

No 606 Price $1.50

The Barkelew Electric Mfg., Co.

Mlddletown, Ohio, U.S.A.
SAN FRANCISCO, 75 Fremant sz.

CHICAGO 15 8. Clinton St.
NGEI] LES San Pedro 8t

No. 602 Price $2.50

NEW YORK, 157 Cl\amberl St
BOSTON. 31 Bedford S
GTON, D, C.. Mﬂls Bldg.
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mental horizons, which always means en-
larging the desire for possessions. Pianos
and musical instruments, books, new foods.
more sanitary facilities, different clothes,
more education—all these and more are
being bought to a larger degree by women
who hear what is being said over the radio.
The standard of living is being raised every-
where—which means more \vork and more

prosperity.

And women are happier, healthler, and

more up~to -date; that is the biggest item of
all.

all about Toroid Coils -

(Continued from page 1437)

SEATTLE. 1041 Sixth Ave. 8. MONTREAL, 296 St. Paul St. W.

enham Bldg.
MINNEAPOLIS 1017 LumberEx TORONTO, 20 Blos . W, J

WASHIN¢
L ATLANTA GA., 180 Spring St.

| -its in the TUBE

OUR receiving set can be no better

than its tubes. CeCo Tubes give
maximum results in clarity of tone, rich
volume and long life.

Qur charted tests (results confirmed by

3 TYPES—ONE QUALITY,

THE BEST
laboratories of national reputation) D 0 -
PROVE CECO TUBES’ SUPERIOR- Filament Volts ... 50 8 4

Filament Current.

ITY—as detectors, as amplifiers. Plats Vortaga ™ 22050 420 204080 201080

Buy CeCo Tubes whether your set takes
one tube or eight.

Now ready! CeCo Tubes with new
type Long PRONG BASES. Also,
power amplifier tubes, E (Dry Cell
Type), F (Storage Battery), for last
stage of Audio Frequency. Ask your
radio dealer.

C. E. MFG. CO,, INC.
702 Eddy Street Providence, R. I.

U. S. TOOL S.L.F. CONDENSERS

work with a smoothness that prevents
skipping by any station. Equally effi-
cient under all conditions.

U. S. TOOL COMPANY, INC.
AMPERE, N. J.

TEST WHOLESAL
RADIO CATALOG

Simply send name

TODAY for big 64-

page book explaining |

liberal proposition
paying agents $60 to $100 a week, and
how to get latest radio goods at wholesale.
e dealers and agents wanted.

Lit
Standard Radio Cu 1408 Walnut, Kansas City, Mo,

MARKO

RADIO BATTERIES
are

ALWAYS: DEPENDABLE

MARKO STORAGE BATTERY CO.
Brooklyn, New York

‘You must have rheostats of correct ohmage.
Insist on, the genuine

KLOSNER RHEOSTATS
Made by pioneer makers of the vernier.
FREE.—Send for valuable Rheostat Chart
and information on_the care and operation
of vacuum tubes. Mention dealer’s name.

1024 East 178th St. Rheostat Specialists, N. Y. G,

BUILDING A SET?

J KLOSNER RADIO CORPORATION .

From this chart the number of feet of
wire required to furnish a given amount of
inductance can be obtained. The straight
line shown indicates the number of feet of
wire required in this coil to furnish an in-
ductance of 100 microhenries, when wound
with various sizes of wire. These figures
are taken from the curves of Fig. 3 and
plotted in Fig. 4. The broken curve of
Fig. 4 indicates the overall diameter of the
coil. It must not be forgotten that all this
applies to coils having a coil diameter of two
inches, and the turns are wound closely at
the center. It does not apply to coils of
other dimensions, although as I have said be-
fore, the curves can be used as a rough guide
in studying the coils. As a manner of
“getting his bearings,” the reader may com-
pare these curves with those shown in the
January and February, 1925, issues of Rapro
News. See the articles on “High Frequency
Resistance,” dealing with cylindrical coils.

In Fig. 5 we have shown the effect of vary-
ing the coil diameter, at the same time keep-
ing the turns close at the center, without
crowding or spacing, and in Fig. 6 are curves
showing the turns required in toroids, having
different coil diameters to furnish given
amounts of inductance.

In Fig. 7 we have a very interesting effect
shown, the effect of the internal diameter
(or ring diameter) on the inductance of
toroidal coils, all the coils being wound of
160 turns of No. 22 wire, and having a con-
stant coil diameter of ¥4 inch, shown by
the curve. It will be noted that the smaller
the internal (or ring) diameter, the greater
is the inductance, for a given. number of
turns, wire size, and coil diameter. As a
matter of interest, the broken line indicates
the internal diameter at which there is no
crowding or spacing, or at which the turns
just touch each other. To the right of this
ling the turns are spaced; to the left they
are bunched together.

Station

WRNY

. NEW YORK
2585 Meters - 1160 kilocycles
is owned and operated by the
publishers of this magagine

Our Editors will talx to you
several times every week-
Sec your Newspaper
“for details

TUNE IN ON

WRNY
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CAPACIGRAD
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FITALL
UNIVERSAL SOCKET

A Master Improved Vernier
dial for finest tuning

Once again PILOT has achieved a master production for radio set builders
and users—a new, improved vernier dial (ratio 10 to 1) which makes fine
tuning not only possible, but simple. Readings are marked for both degrees
and kilocycles. Made of genuine bakelite that is moulded in the Bakelite
Department of the great PILOT plant where everything is made from Raw
Materials—the world’'s greatest parts manufacturer.

This beautiful, sharp-tuning dial can be purchased at all S. S. Kresge stores.

If there is none near just send one dollar by postal money order and

we will mail you a KILOGRAD direct.

Pilot Electric Manufacturing Co., Inc.
323 Berry Street Brooklyn, New York
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PITTS’

coupon today
full directions

Ernest

o

]

1

} Gentlemen:
I . Enclosed
| Pitts’ Under
{ receipt.
I Name ..
1

1 Address
]

NDER GROUND

Successful Thru Performance

Filters Reception

SI 45_0

Results Guaranteed

Radio Reception through the ground eliminates Static
and Power Line interferences you are now picking up
on a loop or outside aerial. Your set is more selective
cutting out powerful local stations that are interfering
with distance—Plenty of Volume—is not Directional.
Thousands of enthusiastic owners—easier to imstall
than an outside aerial—works on all circuits.

DEALERS, JOBBERS, WRITE FOR PROPOSITION!

OSBORNE-KELSEY CO., 1915A Santa Fe Ave

Guarantee, for which I wiil pay $10 (balance of cost) upon

TENNA

Mail
for Pitts’ Under Ground Antenna with
and Written Guarantee.

Walker Sawyer—Factory Representative

Los Angeles, Calif.

is money order (or check) for $4.50—send one
Ground Antenna with full directions and Written

MAK

We will tell you how to

‘st BATTERYLESS

ate perfectly without A, B, or C Batteries for

V.
You can now make an Electric Light &3_& tested and endorsed by Popular Radio,
Socket Radio Receiver out of any battery Radio Broadcast, Radio News and all
operated set, radio circuit or parts, and highest and leading authorities, and en-
eliminate forever all A,.B and C batteries, gineers, as being powerful. practical,
chemicals, chargers, continuous trouble, perfect, dependable and constant in per-
upkeep expense, disappointments and formance.
savelcasilvglgagveas REMEMBER YOU DON'T HAVE TO
Anyone—you, your - battery-charging, JUNK OR T}IK{'IBSO“'{'HAEVACYAXXOP?C;{WOIEE
electrical and radio service man or dealer %/ITDERII\})'IAO AN UP.TO-DATE ELEC.
—can make it in short time at re:sgnabﬁ TRIC RADIO, THE LATEST AND BEST
D S cusandsjiasenowigeoing IN RADIO PERFECTION AND PLEAS-
and thousands are now in the homes. URE.
It will be as good as POWEROLA, the Send $1.00 and we will mail you booklet
famous 5-tube no-battery electric radio containing 29 new and hitherto unpub-
(universal for A. C. or D. C.) now demon- lished diagrams. information and litera-
strated and sold thru the New York Edi- ture, showing how to transform any old
son Co., your local electric light company. or new radio set, circuit and parts into an
radio. electrical or music dealer, and %3 Electric Radio.

POWEROLA RADIO CORP. 3] “%vone”

make any set oper-

|

| duce something that sounds more

100 Volt Storage ““B** Battery for $1000!

b
f} Everybody can now enjoy the benefits of
Storage “B” Batteries—more power, quieter
reception, greater economy. Rubber case pre-
vents leakage or shorting. REasy to recharge.
Will last for years with ordinary care.

SERVICE Rechargeable ‘“B’’ Batteries
in all-rubber cases ?/(:)LT $5°50

100 $1 000 125 $12_50

VOLTS VOLT
. . 50§
Prices in Canada VoLt .
6 _voit.

120 amp. hr....... M 16-00 1,031‘.1.5 1 4.50 %IszTs 1 7.00
SERVICE BATTERY CO.of Canada,!37 RoncesvallesAve,

Toronto, Ontario

SERVICE
Double-Duty
CHARGER

Charges 6-volt “A”
or Auto Batterles
or up to 125 volts
of “B* Battery IN
SERIES. Noiseless
in operation. Ex-
tremely economieal.
The height of con-
A venience.

Service “A” Batteries
[ndestructible rubber case. Two

Cqmplete :
SERVICE BATTERY CO. | =
704 East 102nd Street Cleveland, Ohio

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Regarding Noises

(Continuted from page 1446)
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like a
100-cycle note than anything else. However,
an M.G. set can and should be filtered.
In this case, the apparatus necessary is not
quite so complicated as that used for filter-
ing A.C. In fact, all it consists of is'a few

| high-capacity condensers shunted across the

output of the M.G,, as in Fig. 2. We show
two capacities, C and C,. They may be 1-
or 2-rf. each, and sometimes a single 1- or
2-pf. shunted across the output will be found
of ample size. Try different capacities un-
til you find out just which will work best on
your particular installation.

Before we leave the subject of notes in
general, let us mention that no matter 'what
kind of a filter system you use, you will not
get that desired pure D.C. tone unless your
set is properly tuned. The best brute-force
filter will not help you, if you do not fuss
around with the oscillation transformer clips
until the very best operating position is
ascertained. Therefore, see to it that your
transmitter has the two following requi-
sites: a good filter and a properly-tuned os-
cillatory circuit. Then you can step out
and get that well-known grand and glorious
feeling. Incidentally, you will start to ac-
quire new wall paper faster than ever.

WHERE KEY CLICKS ORIGINATE

Now let us find out something about these
key clicks that the neighbors complain about
every once in a while. Probably there are
more key clicks turned loose around the
various sections of this country by the meth-
ods illustrated at X in Fig. 3 than in any
other way. If you want to raise bedlam in.
general around your particular locality, just
put your key in series with the filament
center tap, as shown in Fig. 3, and go to it.
You will soon hear some insidious rumors
about the BCLs that somebody must be ope-
rating a pneumatic concrete breaker in the
immediate proximity of their residences.
The truth must be told, however; and the
imitation of the said pneumatic concrete
breaker is caused by nothing more or less

than your very innocent keying in the center

tap. Cut it out fellows, or the BCLs are
liable to cut you out. There are other and
far better ways of keying than by the
center tap or grid methods. Leave them
alone and, among other things, you will find
that your oscillator tubes will last longer.

Any method of keying that allows the high
voltage current to remain applied to the
plate, during the entire operating period. is
to be looked upon with disfavor. Probably
this is the cause of more tubes running hot
than anything else. Even though your cir-
cuit is properly tuned, and you are not ap-
plying more than 100 per cent. éxcess plate
voltage to the plate (which is usually con-
sidered normal in this country), your plates
will run red, and even white hot if the high
voltage is applied regardless of the position
of the operating key. If you are keying
in any other way than that shown in Fig.
4, yank your key out of the circuit now
and insert it in series with the primary of
the plate supply transformer, as shown.
Your key clicks will be killed and the BCLs
will once more be happy. When the key is
up. there will be no high voltage on the
oscillators and your tubes will get a chance
to cool off. Incidentally, of course, they will
last longer.

Some folks are going around. and seeming-
ly trying to scare hams out of the practice
of using primary keving. by sayving that if you
do so and are using good brute-force filter
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Utter Ssmplicity !

— T _——

| ,;;z:: t{lel::f;?ngaltizs &thlzo‘zf : Volume ""07’1’ & aftd ==
window auxiliary knobs control — > switch

How free from complications is this radio panel. It has but one tuning dial, 2 volume con-
trol and a switch for “on” and “off.” The merest amateur can tune as accurately and as
quickly as an expert. He does not have to grope around adjusting dials. He turns IMME-
DIATELY to the wave length desired. It is ILLUMINATED; you can read it in the dark.

The Real Secret of Tone Beauty

(It Is All in the Overtones)

NYBODY can build a complicated radio receiver. The market is full of them.
Simplicity is the secret of everything most desirable in a radio set —TONE
QUALITY above all. The more devices and adjusters employed, the more interfer-
ence there is with the delicate flow of radio energy in and between circuits. The least

i i i i MoDbEL 10¢—A complete 6-
disturbance of the vibrations which make overtones blurs the tone. Tl datehasle
Y R M 1 3 vertone Recetver wit ver-

_ The tone bea}lty of the PFANSTIEHL "OVERTONE receiver is due to its ultra e e Boea.,
simple design, its freedom from electrical errors and from the devices necessary to Batcery Chargerand Compart-
: . . . ments for Battery built in,
adjust them. Music or human speech is received and reproduced exactly as trans- Price $430.00 Uess tubes and

at

mitted, with all of the tone color which invests them with individuality and charm.
The same freedom from extra dials or adjusters also enables a very graceful looking
panel to be designed. There is nothing to clutter it. The inside is just as clean-swept
as the outside; there are no hidden adjusters or extra wiring to complicate operation.
Hence you get
Matchless tone—single dial tuning—graceful design in the

MobEL 10s—Overtone Single-
dial 6-Tube Receiving Set
with demountable Console
Stand. Overtone Speaker
built in. Price $200.00 (less
tubes and batteries).

J- Other 5-Tube

“*OVERTONE” RECEIVER Models $85 to $135
Perfectly Reproducing the Overtones ‘?' Exclusive Dealer Franchise

For further details, address PFANSTIEHL RADIO COMPANY, 11 S. La Salle St., Chicago, IIl. « Price West of the Rockies Slightly Highey



Will you get it from now on?

EAK or sluggish radio reception is usually the

fault of tube filaments. Run down tubes
used night after night are bound to give poor results
—and even a new tube may not be up to standard.

You can now measure tube strength!

The Sterling R-403 Tube Reactivator rebuilds the tube fila-
ment strength. The mecter on this reactivator permits you to
know instantly the strength of any thoriated filament tube be-
fore and after treatment. You are not guessing. The pro-
cess canbe repeated over and over.

P Test your tubes often and reactivate
them only when they need it.
th ! That's the Sterling “metered” way.

€ Be ready for the best this summer.

\Meter/ Ask your dealer—for a STERLING!

Its prlce ls nnly $12.50 (50 60 cycle)
.00 (25 40 cycle)

TUBE REACTIVAT%
RENEIVS YOUR TUBES, and TESTS THEM, TOO

THE STERLING MANUFACTURING COMPANY
Ohio

N

Cleveland Dept. H.
you have done everythin
‘to your set and yet you

dont get Results~ try

FIXED CONDENSERS
Tested and approved by M. 1. T., Yale, Radio News, Popu-
lar Radio and Popular Science. Used by over 200 of America’s
leading set manufacturers,
. Made in all capacities. Also manufacturers of Grid Leaks,
Resistors, Resistoformers and Rheostats.

L Accuracy plw Quality
S Results

o e AEROVOX WIRELESS CORPORATION

Los;\ngeles. Cal.
redre St 489-491-493 Broome St., New York City

Branch Offices:

Chicago, L.

53 W, Jackson
Bivd.

GEARS
All Kinds—Small
‘2 Tho most accurate _made and
prices reasonable. We carry a
;complete line of gears in stock
Ui = for immediate shipment. Can
S also quote on special gears of
~ all kinds. Send us your inquiries.
Write for Catalogue 40
Chicago Stock Gear Works
105 South Jefferson St.. Chicago

Eureka Send price in stamDs or

money order for quantity

wanted.

C. W. BUTTS, INC.
42 HEDDEN PLACE

EAST ORANGE, N. J.

EUR
DIAL POINTERS
CH
Polrshed Nlckel or Gilt.
-X Owi Pointer:
Nlckel 10¢ Gold Plated 15¢

D-X Owl Eureka

]mmedzateS 1ipment - from Stock |

HAVE MERCHANDISE
WHEN YOU NEED IT

Have your tubes tested on the

Superadio-Dynometer

MODEL § WATCH FOR THE B and C
RECEIVER $56 BATTERY ELIMINATOR

De Witt-La France Co., ©*m5pridee

.Catalog 466°Sis free to de

Insure your copy reaching you each month. Subscnbe to Radio News—$2.50 a year
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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your sigs will acquire little tails, that will
make them hard to read. True enough, these
little tails will be found under certain con-
ditions; but these conditions are very easy
to eliminate and once this is done, you can
key in the primary and use a brute-force
filter without any trouble whatsoever. The
method of eliminating the tails is to tune
your set properly. It will be found that
this can be done, in a way to eliminate en-
tirely the little tails, and the results will be
all that can be desired.

And so fellows, here is some dope for

~you. Go to it, and see if you can’t stop some

of the noise that some oi you have been
creating. We hope that those who read
this, and are not creators of noise, will not
take offense. The dope is given in the
spirit of helpfulness; and if it accomplishes
its purpose of removing some of the bum
notes and bad key clicks from the air, we
will all offer up thanks and be glad.

T E LTI S A SRR s

The Fugitive

(Com‘zmwd fz 01 [70]6 1403)

T e

Frank: He held me up and tried to take
my car—he. turned for a moment. [ knocked
him out with a wrench and turned back to
Lindsay with him. There they told me that
he had killed two ‘already today—I've been
through red tape ever since.

ALICE: And weren't you afraid?

Fravk: Yes, I was afraid he'd take the
car.

FrED: You know there is a reward of one
thousand dollars? You'll get that of course?

Fraxk: I get that.tomorrow—they took
my picture for the morning papers, too.

AricE: And you get a thousand ddliars,
Frar}k, dear? (Celebrations heard again;
music stops on radio.)

Frep: The announcer is on—listen—(a
short pause)
Frep: Hear that, Frank! The announcer

says the criminal Rader has been captured
single-handed by Frank Taylor of this city.
This entitles Mr. Taylor to the State’s one
thousand dollar reward, and to the additional
five hundred offered by the Radio Associa-
tion! (music goes on again.)

Arice: Frank, vou're the most wonderful
—but you must be hungry—I’ll have supper
ready in a minute for you boys.

Fraxk: Alright dear, I'm hungry, alright.

Frep: Gosh, Frank you're sure starting the
new year right! Listen to that jolly racket
outside—everybody’s happy tonight alright.
By the way—what are you going to do with
the additional five hundred?

Frank: New hats for Alice, toyvs for the
boys, and a bigger radio for the house.

Avice: Come bovs, sit “down, I'll have
your supper in a hurry.

Frep: Ha! ha! ha! Then, Frank, we cer-
certainly can hope for a Happy, a Prosper-
ous, and a Radio New Year.

THE END

TN A s G o
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{ Want To Know

(Com‘zmwd from page 1456)

e I

The filter coupler may consist of two 1,250-turn
honevcomb coils, mounted as shown in Fig. 2160- C
The R.F. coil consists of a tube 234 inches in
diameter and 214 inches in length. L-2 is the
winding on this tube and consists of 75 turns
of No. 32 D.S.C.. or D.C.C. wire, tapped at the
20th, 30th, 50th and 75th turns. The rotor coil
is pl'\ced within this and measures 134 inches
in diameter and 1 7/16 inches in lenzth The
method of winding and assembling thx? coil txs
shown in Fig. 2160-D. The anteuna coil consists
of 100 tumsgof No. 26 or 28 D.S.C. or D.C.C.
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“TRUTH IN RADIO”

Synchronized, Single Master Control
Gives Greatest Simplicity of Operation

Ever since SOMERSET Radio made its ap- lure The total size of the cabinet is 2834"”x
pearance two years ago, these beautiful scts 13"x1314".

have endfearﬁ(l 1hkcmfsc{v(es to t?e‘] public on Storage batteries or dry cells can be used.

account of absence ol cxtravagant claims. Standish Model 4C operates from 200 to 600
SOMERSET Standish Model 4C achieves ab- meters. There is an automatic filament control,

solute simplicity in operation. One synchronized eliminating chances of burning tubes too bnght-

control takes carve of all major tuning for local ly and does away with extra controls.

stations. A vernier control underneath the large iehtli Pr i

dial is used only when listening to distant sta- Stral.g itline requency condensers of the

tions. latest type do away with crowding of the short-

o wave staticns,
This is a2 4-tube set entirely enclosed in an

antique mahogany, two-tone, bcautifully inlaid

cabinet. with built-in Utah Loud Speaker, the

This receiver is the best and most pleasing
model of the SOMERSET line of modern radio

best that money can buy. There is space for both
“A” and “B” batteries in this large cabinet.
Not just a cabinet, but a perfect piece of furni-

receivers. It is handsome, powerful, and prac-
tical throughout—built by men who have been
in the radio business since 1908.

FRANCHISE

Kxtra valuable dealer franchises for the
SOMERSET line are still open to some
dealers who are interested in the better
model receivers that are ready for quick in-
stalling. backed by a liberal advertising cam-
paign in your own territory. Write for
complete plan. Wire jor your territorv or
use this conpon, as we are closing all terri-
tory rapidly.

SOMERSET RADIO CORPORATION
~_113-119 Broadway
~

2  Special Dealer

Brooklyn, N. Y./
>

A7 SRR e e e e R W N AN A S0 PR Y R S P N S O N N N N N MW D)

SOMERSET RADIO CORP., 4-26
113-119 Broadway, Brooklyn, N. Y.

Gentlemen: Kindly send me at once details as to
Special Dealer franchise.

Name

Address ........

City, State
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TH “RAD ANT”

3 Stage Reszstance Coupled Amplifier
Gives Natural Tone Quality

The Heath 3 stage Resistance Coupled Amplifier is the highest type of audio
amplification. It supplnes pure, undistorted tone to your loud speaker and gives
a high quality of reception you never thought possible. Accommodates either
UV or UX type tubes.” Suitable wherever Resxstance Coupled Amplification is
required. Unit complete with Laboratory Tested ° ‘Meggits”; completely as-

sembled and wired; ready to install in your set, is priced at $10.00.

If your dealer can’t supply you, order direct from our factory.

Write for literature.
Made by Makers of Heath “Radiant” Condensers.

HEATH RADIO & ELECTRIC MFG. CO.

206-208-210 FIRST ST. NEWARK, N. J.
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40 Non- Techmcal
Radio Articles

every month for the beginner, the layman
and “those who like radio from the non-
technical side.

SCIENCE & INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio articles of any non-radio magazine
in existence.

Plenty of “How To Make It radio arti-
cles and plenty of sxmplxﬁed hook-ups for
the layman and experimenter. The radio
section of SCIENCE & INVENTION is
so good that many RADIO NEWS readers
buy it solely for this feature.

List of Radio Articles
Appearing in the April
{ssue of
“*Science and [nhvention”

Latest Radio Broadcast News.
The Radio Constructor——How to Build a
Real “B” Eiiminator,
. P. Peck, Assoc. I. R, E.
A Highly Eﬁicxent Six-Tube Recewer
By L. Abrams

Five Tubes With Regeneration.
Radio Oracle.
Radio Wrinkles.

No. 135-A

No. 1353-C

Control Send for Jewell Circulars Nos. 735
F‘lthe and 739 describing these two new in-
(;fa;gi?t struments designed for new Radiola,

Tubes Victor and Brunswick Sets.
Order from Dealer

JEWELL ELECTRICAL INSTRUMENT CO.
1650 Walnut St. - Chicago

“26 years making good instruments” .

You Will M;l; a Big Mistake

If you buy a radio cabinet without first getting our free catalogue.
Made in hardwood mahogany finish or solid black walnut. Choice
of 7V or 10 inch depth same price. Full length piano hinge and
lid support, both nickel plated. - Baseboard free. Beautiful cab-
inets in rubbed finish. We sell Loud Speaker cabinets complete
with grille and silk ready for your favorite unit.

The Southern Toy Company, Inc.

Dept. N Hickory, North Carolina

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

wire wound on a 2- or 2Z-inch tube and tapped
every 2 turns for the first 16 turns at one end.
The coils described in the article ought to
cover a wave-band of from 530 to 220 meters.
An antenna coil that will register irom 380
to 175 meters can be made by space-winding 70
turns with a tap at the sixth turn; 240 meters to
100 meters, 50 turns, tapped at seventh turn; 120
meters to 5(] meters, 30 turns, tapped at the tenth
turn. The windings for the oscillator coupler, to
cover the same wave-bands, are as follows: 380
to 175 meters, L-3, 4 turus; L-4, 30; L-5, 33;
240 to 100 meters, L-3, 4 turns; L-4, 40 turns;
L-5, 25 turns; 120 to 50 meters, L-S, 3 turns;
L-4, 22 turns; and L-5, 15 turns. It will not be
possnble to space-wind the oscillator coils as much
as the antenna coils, but they can be spaced a
little.  Naturally, none of these coils are bank-
wound. In fact, the coils to cover the band be-
tween 550 and 220 meters need not be banked if
there is room enough for all wire on the form.
loop may be used, ‘satisfactorily, by simply
substituting the two connections from the loop for
the two connections of the antenna coils, wltich
must be disconnected. The loop connections go
directly to the rotor and stator plates of the first
variable condenser shown.

a Bal‘anced Tuned R. F.

Receiver
(Continued from page 1429)

stats. Then the wooden baseboard is pre-
pared by cutting out the section immediately
under the two variable condensers. The
baseboard is 7 x 17 x 15 inches and the cut-
out section is 11 x 3 inches, allowing 3
inches at each end of the baseboard for the
two inductances as shown. The apparatus is
placed temporarily in position on the base-
board, and then holes of a diameter that will
permit bus bar wire to enter are drilled
through the board, to permit ease in wiring
and to shorten the length of the leads to the
various instruments. It should be noticed
that the two inductances are placed at right
angles to each other, as are the two audio
{requency transformers.

The two inductances are wound with No.
24 D.S.C. wire on tubes of insulation, which
are about 274 inches long and 234 inches in
diameter. On these tubes first wind 59 turns
of the wire, with a tap at the 30th turn in
one case and at the 35th in the other. The
latter is the secondary of the radio fre-
quency transformer; and the primary con-
sists of 15 turns wound on a thin strip of
insulation and slipped over one end of the
secondary. This is all the construction. The
inductance which has its secondary tapped
at the 30th turn is placed in the antenna
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UILD YOUR OWN RADI

THIS VALUABLE
64-PAGE
BOOK
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EXPERIMENTERS,
SEND FOR THIS
FREE BOOK
TODAY

NEW 1926 SPRING CATALOGUE
No. 16 JUST OUT
64 Pages—600 l[llustrations

uy from Radio’s oldest M

jouse

E are the oldest established, exclusive radio sands of other small radio findings. Just to mention
THE NEW RASCO mail order house in the country. Our motto is a few:
) “Quick Shi » b : . . . L
thin 2 Shipment. All orders are shipped Lugs, nuts, dials, vernier dials, jacks, plugs, every
CATALOG No. 16 W{ in 24 hours. Quick, prompt, courteous service. kind of knob, cords, panels, screws, sliders, wash.
. . ¢ carry a larger variety of radio parts and findings ers, selenium, tinfoil, switches, crystals, cap nuts,
Contains the FoHowmuT Hookups. than any other radio house in the country, Litz wire, cord tips, brass rods, resistances, name
All Armstrong Cireuits: These impor- N lates, spring binding posts, switch parts, metal
tant circuits are expblained clearly, all uRasco Hﬁs IT " eihhor; clarbogx balls bg{nding posts, all &pes switeh
values havinf heen fiven, leaving out s e vert -asher: ’ R
i . 5 . points. switch levers. lock washers, carbon grains,
nothing that could puzzle you. Just to If you are in nced of i i y . A s
name a few of the Vacuum Tube cir- h i . of certain small radio parts ground clamps, metal pointers, insulated tubing,
cuits: Tho V.T. as_a detector and one- that other radio and mail order houses do not bother

low melting metal, antenna connectors, bus bar wire,
as well as thousands of others.

WE CARRY THE LARGEST VARIETY OF
SMALL RADIO PARTS IN THE WORLD.

step  amplifier; Super Tegenerator; to carry, get the Rasco parts catalog. and you will
one-step radie frequency amplifier and find them there. anything from a screw to copper

detector; three-stage andio frequeney ribhon and telephone diaphragms, as well as thou-
amplifier; short wave regenerative cir-
cuits; 4-stage radio frequency ampli-

for: fodte 0 wudlo tpaneney samit If you will paste this coupon on a [0 o o T T T T T T o
L ?.:ﬁle:"(‘:::i:;"i erammed full of smal pOSt Cal‘d and mail loday, we I %ngf’anx;l;‘_Pl;g:ﬁi %%w xziotr;:(f)ut charge or obligation, your NEW
g;x::iqs«.g;x 5:;];“(, ﬁn{:,ingﬁhilffgﬁméﬂ'e}}ff"}; Wi“ be pleased to send you our I CATALOG No. 16, (Write on margin if you desire). l
'}?::;‘ln. useful  information contained new Catalog at once. W -
| RADIO SPECIALTY CO o
i s @

Street .....

98 Park Place New York City [*°
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(Wn'nom‘ Dry CELL)

Banish Detector
Troubles with
Jhe Carborundum
Stabilizing
Detector Unit

Y a turn of the knob on the
stabilizer you adjust the de-

tector impedance to best suit
operating conditions.
You can materially reduce the
detector circuit damping, thus
giving increased selectivity—
sharper tuning.
With this stabilizing unit you
get the most efficient rectifi-
cation—resulting in increased
sensitivity—greater volume.
It’s a simple device that solves
all detector troubles.
Comes equipped with genuine,
fixed Carborundum Detector.
An ordinary flash-light cell for
booster voltage completes the

unit.

You can get the fixed, permanent Carborundum
Detector alone for $1.50
YOUR DEALER OR DIRECT
Send tor Descriptive Circular Showing Hookups
~

THE CARBORUNDUM COMPANY
NIAGARA FALLS, N.Y.

New York Chicago ‘Boston Phlladelpma
Cleveland__ Detroit  Cincin
Pittsburgh Milwaukee Grand Raplds

AERO-LOOP--

50
$1 2 — an antenna.

THE SCOTT SALES COMPANY
449 S. San Pedro St., Los Angeles, Cal.
Man. by UTT-WILLIAMS, SANTA ANA, CAL.

ALaboratory
© Product

For Distortionless Amplifications

Used on the U. S. A, Dirigibles. Made all

capacities 12.000 shms and up. List price $1.50.

Qpeoul sizes to order. Write today. Discounts to
ealers.

Crescent Radw Supply Co., (-5 Liberty St., tamaica, N. Y.

" the whistle.

circuit, and the other is used as.the radio
frequency transformer.
THE OPERATION

As mentioned above, there are separate
binding posts provided for the “B” and “C”
connections of the audio frequency ampli-
fier tubes. The proper voltage to use in
these two places cannot be considered as too
important; for many times this spells the
difference hetween good and mediocre recep-
tion and quality. It is suggested that the
experimenter read over carefully the data
[urnished with his tubes and try different
potentials at these points, in order to get
the maximum results from his receiver. The
“B” battery terminals are numbered 1, 2,
and 3, each with a plus sign.

It should be noted that the “B” battery
terminals are marked + 1, + 2, and + 3;
+ 1 is the detector; + 2 is the terminal for
the R.F. tube and the first stage of the
amplifier, and 4+ 3 is the terminal for the
last stage of the amplifier. It will be un-
necessary to lhave a separate wire.to this
last-mentioned terminal if, for instance, 90
volts are used on the plates of the two
tubes in the amplifier. It will suffice merely
to short terminals 4+ 2 and 4+ 3. The “C”
battery terminals are marked in the same
manner. C-2 is connected to the secondary
of the aundio frequency transformer in the
last stage, in case a power tube is used in
that position and a greater voltage bias is
desired. In case tubes of the same type are
used in both stages of the amplifier; then the
terminals, as mentioned above, may be
shorted. :

The panel view of the tuned R.F. receiver.
There are only two tuning controls. making it
a simple matter to pick up stations.

Outside of the usual tuning operations,
there is but one adjustment to be made on
the completed receiver, and that is the fixing
of the small five- plate variable condenser
This adjustment is made as follows: a
broadcast station, the wave-length of which
is in the neighborhood of 300 meters, should
be tuned in with the detector in oscillation.
The condenser shunted across the secondary
of the R.F. transformer should be varied
until the whistle is quite loud. and then the
antenna condenser should be tuned. It will
be noticed that the whistle will change in
pitch as this last-mentioned condenser is
varied. Then the balancing condenser should
be adjusted until the antenna condenser
change effects no difference in the pitch of
This indicates a balanced con-
dition in the receiver. It is important that
the balancing condenser be varied very little
at a time, each time noting the change in
pitch of the whistle. On one side of the bal-
ancing point the whistle will be found to fall
in pitch, and to rise on the other.

When a station is to be tuned in, the high
resistance in series with the primary of the
R.F. transformer is varied until the carrier
waves of ‘the stations are heard as the con-
denser dials are rotated. When a station is
selected the tuning dials are adjusted and the
resistance again varied until the whistle en-
tirely disappears.

PARTS REQUIRED

Following is the list of parts required for
constructing the receiver:

2 coils (see specifications above),
4 vacuum tube sockets,

1 five-plate condenser,

2 variable condensers (.0005 mf.),
1 rheostat, 10-ohm,

1 rheostat, 30-ohm,

Radio Neivs for April, 1926

Make Your Own
Cone Speaker
-and Save 725

(All Parts Supplied)

Why pay $35 or
more for a cone
speaker when you
can easily assemble
a splendid supersen-
sitive one with the
complete parts we
send you—and save

$252

We include a spe-
cial cone unit, blue
print and simplified
directions for as-
sembling. Directions
_are so clear anyone
can easily set it up
in a few hours. It's
a big cone, eighteen
inches high. com-
plete in every detail.
Unmatched for beau-

ty,” and reproduces
music and voice with
faultless accuracy.

The cost is amazing-
ly low—only $10 complete for the most ap-
proved form of loud speaker known. Big sav-
ing is due to elimination of labor in assembling
and packing and because we save: jobbers’ and
dealers’ profits.

Send No Money

Simply send name and address for the com-
plete outfit. When postman brings package,
deposit only $10.00 in full payment. If not en-
tirely satisfied return parts within ten days
and your money will be instantly refunded.
Never before has a better radio bargain been
offered. Write at once.

SCIENTIFIC RADIO LABORATORIES
254 W. 34th St., Dept. 44, New York City

CHICAGO)

RADIO

BATTERIES

AUTO

Solid One Piece
Rubber Containers

GUARANTEED FOR 2 YEARS

FAMOUS for unexcelled quality, guaranteed long-
lived service and un ing dej ability.

Chicago Batteries offer the Radio

manship with the finest materials available. Endorsed
and approved by leading Radio and Automotive auth-
ities. Chicago Batteries in their new mnon-leak, solid
Tubler cases represent an amazing value at lowest cost.
PRICES GUARANTEED 2YEARS
Solid Rubber Case Rolid Rubber Case
RADIO Batteries Auto  Batteries
6 volts. 100 amps...$ .79 volts, 11 pt & 8.79
§ velts, 120 amps. 10.79 volts, 13 plates, . 10.79
6 volts, 140 amps... ) 12 volts. 7 plates.. 18.50
SAVE MONEY—ORDER DIRECT
Buy Chicage Batteries diveet from the manufacturer.
Batteries you order will be shipped the same day. Ex-
press O D or 59 discount cash with order,
CHICAGO BATTERY WORKS
1210 Peoria St. Chicago, Il
J/

-

Be popular. In demand everywhere,
Earn your welcome.

ﬂg True‘-ione

SAXOPHONE

Teach yourself, 3 free lessons g\vc you quick
easy start. Try any instrument in your own
home 6 days free. See what you can do. Easy
terms if you decide to buy. Send now for
beautiful free literature. A postal-brings details.

Buescher Band Instrument Co.
1228 Buescher Block Elkhart, Indiana

Insure your copy reaching you each month.
Subscribe to RADIO NEWS—§2.50 'a year.
Experimenter Publishing Co., 53 Park PL, N.Y.C.

Have fun
Charm your friends with your
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TREASURE

can still be found in

300d Chemists Command High Salaries
and you can make yourself [What Some of Our_
5 independent for life by un- |Students Say of This

Course:

earthlng One Of Chemlstry s 1 have not written since I received the big

4 set. 1 can stili say that it far exceeded my
anticipations, Since I have been studying with

e,t undrlscovere secrets Vour bchool 1 have been apnointed chemist for
4 y 0 . the Scranton Coal”Co. testing all the coal and

cash Dy proximate analysis. The lessons are
1 b ! \ | £ oi 1a d a helpitg me wonderfully, und the interesting

you remember how the tales o irat 0 used to re swity i which they are writien makes me swait
Do you eme N € pirate g N patietitly for each lesson.—MORLAIS COUZ-

your imagination and make vou want to sail-the uncharted ENS.
\ seas in search of treasure and adventure? And then you I wish t]o express my am)r‘elci;\tl(:r)\ of sour
o rompt reply to v er & o the recom-
would regret that such things were no longer done. But that | Lioithtion (o ihe General Electric Co. 1. in-
H — /—not tend to start the student engineering course at
‘| is a mistake. I‘hey are done mday and ever)day on the works, This is somewhat along electrical
desert islands, but in the chemical labgratories throughout lines, but the fact that [ had a recommends-
’ - 1 8 H % tion from a reliable school no doubt had con-
your own country. Quietly, systematieally, the chemist works. sidersble influenee’ in helping me to secure the
His work is difhcult, but more adventurous than the blood- ]ousﬁ VAN I; ‘*tll leased wit
d1i ant H H o far ve Deen morc han pleased with
Culd]lng deeds of the Spanish Main. Instead of meeting an your course and am still doing nicely. I hope

early and violent death on some forgotten shore, he gathers to be ‘%IYJ“WO! graduate this year.—J. M.

: Ith and honor through his invaluable contributi 1 OB
] (OT SIOr\\I‘ wealth and honor through his invaluable centributions to hu- T find vour course excellent and your instruc-
AL, AM., LL.D.. manity. Alfred Nobel, the Swedish chemist who invented tion, truthtully, the clearest and best assem-
Noted Instructor, Tecturer .md Au ami BH . p N bled I have ever taken, and yours is_the fiith
T Tatmorly Treasurer Ameri. § dynamite, made so many millions that the income alone from | i’ r've studied. —JaMES 4. KELLY.

Juny Cnemial Saclety and a prac. his bequests provides five $40,000 prizes every year for the From the time I was having Chemistry it

SUSIHEY HH g KNGY . “ H B s 4 2
to Lis credit.  Not adv‘mgement of science and peace. C. M Hall, the C}_‘emls‘: gg\s\-.ne‘laa}n’\oc?ccg;ll;:xc‘xzﬁﬁn:nL}‘(i)umIn[;,")?lYastolLns
“b‘:;‘l‘“fw"\‘“"’;”hf"‘f’;‘ 8- who discovered how to manufacture aluminum made millions friends, and urging them to_hecone mei“‘l r
3,°~nc Yeigiged 1o commereint | through this discovery. F. G. Cottrell, who devised a valu- | $,juch an organization —CHARLES BEN-
chemistry work. able process for recovering the waste from flue gases, James I shall always recommend your sckool to my
Gayley, who showed how to save enormous losses in steel vf;‘“‘das :“"é“‘J"‘e{'{,5‘)“3‘1‘”“"“' simple your les-

. . ‘ sons are.—C. B 4 4
manufacture, L. H. Baekeland, who invented Bakelite—these 1 am more than pleased. You dig right in

are onl g from the start. I am going to get somewhere
(l y a few of the men t¢ whomn fortunes have come | [ the starl, 1 am xoing 10 uel sopewhers
through their chemical achievements. you.—A. A. CAMERON.

I use your lessons constantly as I find it
more thorough than most text boeks I cun

.
—WAL H. TIBBS.
NOW IS the Tlme to Sec;lﬁnkmg you for gour lessons, which I find

. not only clear and_concise. but wondertfully
St d Ch t interesting. 1 am—ROBT. H. TRAYLOK ]
u y emls ry I received employment in the Consoliduted
Gas. Co. I appreciate very much the rood
v 4 4 re dation
Not only arc there "houndless opportunities for amassing s‘cr\lceﬂof 1115‘ snlm(_)l yhert e
wealth in Chemistry, but the profession affords congenial was asked for. —IO%. DUCKER.
empley.nent at good salaries to hundreds of whe
merely follow out its present applications. These appli-
cations are nmumcmble touching intimately every business and every product in the world. The work of the /
chiemist can hardly be called work at all, It is the keenest and most enjoyable kind of pieasure. The davs

in a chemiesl laboratory are filled with thtilling and delightful experimentation. swith the alluring /
prospect of a discovery that mey spell Fortune always at hand to spur your enthusiasm.

You Can Learn at Home

To qualify for this remarkable calling requires elaborate specialized training. Tormetly it was /
necessary to attend a university for several vears to acauire that training, but thanks o our

highly perfected and thorough system of instruetion, you ecan now stay at home, keep your /CHEMICAL
position, and let us educate you in Chemistry during your spare time. Iven with only commor /

sr:mnlnlng xuqun é?}“ our course wnd caumf\?urselr for immediate practical work in a chemical INSTITUTE
laboratory, T, oane gives every one of his students the same careful, personal super-

vision that made him celebrated throughout his long career as a collegze professor. Your OF NEW YORK
instruction from the very besinning is made interesting and practical, and we supply you Home Extension
mtl:\ zé;\r\? i andlchcr]mc.\ls for performing the fascinating analyses and cxperimental Division

. . work that plays such a large part in our method of teaching, and you are awarded the B
Experlmental Equlpment Institute’s official diploma after you have satisfactorily completed the course. / GGNR West Brt:zta;iway

ew York Ci
Furnished to Every Student Easy Monthly Payments v // Please

You don’t have to have even the small price of the course to start.

. send me at once,
without any obligation on my

We give to every student without additional charge this Pay for it in small monthly amounts—so small that you won't feel them. _part. your free I’onk “*Opportuni-
chemical cquipment, including forty-nine picces of nbnr‘n‘- The cost of cur course is very low, and@ includes everything, even the ties for Chemists.” and full par-

fort apparatas and supnlies, and {erent chemicals chemistry outfit—there are no extras to buy with our course. Our plan ticulars about the Experimental Equip-
and ,.ex“li,t.,"_\ These {-Im,un se the ahp diirerent " of monthly payments Dlaces a chemical education within the reach of ment given to every student. Also please
used for the exherimental work of the eourse. The fitted €vervone. Write us and let us explain our plan in full—give us the /tcu me about mur plan of payment and
heavy wooden box serves not only us a ease for the outit OPPortunity of showing you how vou can qualify for a highly trained / sour special 30 day offer.

but also as a useful laboratory accessory for performing technical position wi‘hout even Fiving up vour present emplovment.

countless cxneriments. Spe.cial 30 Day Offer /
Desides furnishing the student with his  Fxperimental /
Equipment, e are making an additional gpecial offer for NAME ...... TerrorTTIimrmrmrrTIIaey Teeeeee

CHEMICAL INSTITUTE i m s, T, o oni  gie
OF NEW YORK, Inc.  Foortiinfe Qo gt m” s .

write your name and address on a Dostal and mail

HOME EXTENSION DIVISION 4 it to vs. But whatever you do, act today before
thw offer is withdrawn.
66-R—WEST BROADWAY NEW YORK CITY N'T WAIT—MAIL COUPON NOW! /CTTY _________ R T STATE .. veeeeannns

R. N.-Apr. '26.
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You sm/e

| gqpproved /
O 7 | ’:ted as imz:;i"’ 7

Bd News
POPula:

2 audio frequency transformers, ratio 2:1.
plug and single-circuit jack,

fixed condenser (0.5 mfi.),

binding posts,

dials,

fixed condenser (.0001 mi.),

fixed condenser (.00025 mi.),

grid leak (2-megohm} and mounting.
automatic filament controls,

variable resistance - (500-50,000-ohm),
panel 7 x 18 x 3/16 inches,

baseboard (wood) 7 x 17 x ¥ inches,
terminal strip 934 x 134 x 3/16 inches.
filament switch.

—

el N e el N e

WORLD “A’ Batteriesare {
famous for their guaran-
teed quality and aervxce
Backed by year:

of successful
manufacture
~—thousands of
satisfied users.
Built of finest
materialspossi-
ble to obtain
from raw ma-
terial producers
of nationalrep-

12-Cell-24-VoIt | - Fratoralscy
storage B" Battery solid rubber one-piece

contajners, an (llnlsml"-
Positively given Free with each :Egiﬁ%;’;;ﬁg}gé%"}“;
purchase of a WORLD ‘‘A’’ [ savefitypercentand
Storage Battery. You must [ #*°

Correspondence From

Readers
Contimued from page 1448)

WLIB. WOK, WEBH, WSAI KDKA
WJZ, WORD, WCCO, WWMAK, and ninety
others all on loud speaker, as I haven’t amy
phones and wouldn’t use them if I had them

send this ad with your order. | 2-Yr. Guarantee Bond in erting I placed a switch in place of phone {aCk'
World Storage ‘‘B’’ Batteries e added a “C” battery and doubled the volume

Hor £ with each Radio ""A”’ and Auto Battery. WORLD Battery GrorGE W. COWAN
give you economy and perfor- owners ‘‘tell their friends.” That's our best proof of y - P
mance unheard of before. They performance and is chiefly responsible for the tremen- . |- 2nd and Chase Sts., Port Angelus, Wash
deliver unfailing power that is clear, dous growth of the Company. Compare these prices—
pure and quiet. Tested and Approved then send your order in TODAY.

by Leading Authorities. Soiid Rubber Case Solid Rubber Case Lditor, Ravbio NEwS:
o v ll\adm Batteries Auto Batterics 1 sit here listening to a Regenerative
. . 6-Volt, 100- A . $11.2 L 11- .. i .
Radiccast Station VoIt b Amperes - “i338 | evore lipne ¢ o "33 Interflex as I write. It is the clearest anc
6-Volt, 140-Amperes . 14.00 | 12-Volt, 7-Plate . . 16.00 best set for tone quality I have ever heard
WSBC SEND NO MONEY! repardless of Mtk o Dce - he. s
¢ fr:en(ls who have heard it say the same
Just state batt ted and
Set your Radio Dials at 210 Focoivon by Brmress. 0. by subioat o iy oxder ie thing, New Orleans (\WWSMB), the great
xvraet?rssfor t}% 1tooo-wsatt tion, on arrival. FREE “B” Battery is included. est distance I have yet had, came in nicel
don, %ngéagiicazger%n tt}?; EXTRA OFFER — Five per cent discount for cash in on a low-priced horn.
ain;ight]y, between 6:30 P. M. full with ordce. Buy NOW and get a guaranteed battery Leox M. SEY:Z,
and 8:30 P M. and 10:00 P, M. e rleer L AVIRELL OV OT Auburn Heights, Mich
R e Y WORLD BATTERY COMPANY December 16, 1925.
approval and enjoyment. g | w‘9 S.Wabash Ave.,, Dept.10, Chicago R —
BALANCED INTERFLEX

World Batteries for Radio RECORD

Editor Rapio News:

I am glad to say that with the Balanceo
Interﬁes: made recently, and using my own
parts to make the set, I have been able to
log the following stations:

Wave- )
Station, length.  Dial. City.
WNYC 526 54 New York
WEAF 492 50 New York
WJIZ 455 45 New York
WJY 405 39 New York
WOR 405 38 Newark

WMCA 341 32 New York
WAHG 316 29 Richmond HiP
WHN 361 34 New York
WAAM 263 Bo Newark
WGCP 252 34 Newark

WITH THIS KIT AN iaiieve soraran ||V % & s

B N.Y,
The Isofarad Cucuxt is the culmination of three years intensive laboratory work by \7{71(3%3,13 %gg ° l;{ﬁlefsgﬁ;hl;'y
Walbert engineers.” Each problem was attacked from the standpoint of fundamentals N 58 11 New York
and completely solved—First, greater amphhcauon was secured, then oscillation pre- &/'I(%II\’I}) & thicam
N 00D Do 3

vention was achieved, next a coil was developed of the highest possible efficiency and
finally the layout and minor circuit details were arranged to produce a receiver of uni-

WMBF 284 37 Miami Beach

formly excellent qualities. The practical result is a receiver possessing a hitherto un- QN/S%U 484 47 g;ig:;p%f?w
attainable degree of sensitivily, selectivity and tone quality.. \QTHAZ 380 38 Trov. N. ¥
Isofarad five-tube Kit, completely assembled (but not wired) WGN 370 .e Chiéago
including wire and instruction book $ 75 WDAF 366 Kansas City
[sofarad five-tube receiver complete. ... .. . . q 3
[sofarad six-tube receiver complete...... WTAM 339 ao Clevelan .
Send $.25 for booklet—¢“Isofarad Revealed” WSAI 326 .. Mason, Ohic
W00 509 52 DPhiladelphia
WALBERT MANUFACTURING COMPANY \WWHAP 240 12 Brooklyn
923 Wrightwood Avenue CHICAGO KDKA 309 28%;  Pittsburgh
- KYw 535 54 Chicage
WPG 300 26 Atlantic City
=—————— | WRC 469 46 Washington
REAL. SATISFAGTION WEBJ 273 15 New York
DON'T LOSE YOUR RIGHTS AND PERFORMANGE WFBH 273 14 New York
B oo e i s ) s = WCCO 416 35 Minneapolis
B L 2 } ; g o WwGY 380 36 Schenectady
LANCASTER & ALLWINE : Ss” WLW 422 41 Cinciunati
378 Ouray Blds., Washinotan. b 0. " J. Scwurz,
On"in'ltoyrs nfg fhe form ‘ Evidence SYI—VANIA WSEDUCTE co. 98 Parkville Avenue,

of Conception” Brooklyn, N. Y,
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Villa BUY
. Tasso An Ideal Homesite

NORTHWEST FIL.ORIDA
& In Florida’s most Beautiful Section

so03e /=Rl
258

The Most Beautiful VILLA TASSO

Homeland in America
On Bluffs Overlooking Chotawhatchie Bay

Northwest Florida is just being discovered. In this glori-
ous spot, Florida’s most beautiful section—50 miles East
of Pensecola, on bluffs overlooking the beautiful Chocta-
whatchie Bay—lies Villa Tasso with its delightful Home-
sites.
A newly discovered Florida dreamland abounding in op-
portunities—Healthful, Invigorating climate with pure
soft water all year round. In the shadow of Magnolia,
Pine, Oak, Holly and Palmetto trees, and adjoining na-
tional forest, and looping the old Spanish trail giving all
the delights of safe bathing beach, hunting, fishing, boat-
. ing, riding, golf, etc. Freight and Passenger Steamer Serv-
ice. Beautiful Appalachian scenic highway leads directly
to Pensecola, one of Florida’s most magnificent cities.
Lots average 50 x 150, average elevation 16 feet, guaran-
teed high, desirable for building. Now offered for three
hundred to two thousand dollars with perfect title. Prices
have quadrupled in 3 years and values are rapidly advanc-
ing. Reasonable terms.
These prices are a fraction of the cost of other Florida
property. Buy now for a homesite or for investment.
Write immediately for information to T, V. Orr, Villa
Tasso Lodge, Temporary Post Office, Bolton, Florida.

An 1deal for You
12 Undiscovered Florida

N\
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- (ASE
RADIO APPARATUS

Formerly INDIANA HYPERDYNE RADIO

J(feets Fvery Demand/ |
8500

MODEL 500

A DeLuxe five tube long distance tuned Radio
Frequency Receiver, placed in %" solid mahog-
any cabinet with sloping crystal lacquer alum-
inum panel. Very best materials throughout.

BATTERIES Each set thoroughly tested. All parts and set
AND A e complete built in modern_ plant. Made in _two
TUBES - styles of cabinets. Model 500, table type $65.00.

MODEL 503 Model .702, console type $160.00.

6 Popular Models
6 Popular Prices

A six tube multi-power receiver of
precision. Has four degrees gf‘ power
controlled from front panel giving su-
perior reception at all times. TPositive
vernier controlled silver pointers, cali-
brations on panel marked regularly and

in meters. Beautiful handd.rub‘laed r?a- $6500 SIGOOO
h abinet. The radio buy for
S%grzil:g afxd 1gummer use. é\%adebin two 75.00 170.00
ty ] f cabinets. Model 503, table tvpe
28354850.0 Model 701, console type $180.00. 8500 180.00

%ZUhaﬁs Under the Hood™
. ) g

CONSOLE
MODEL 703

Warite Today
for Full Information
Quality Radio
Sets are Manufactured Com-
plete in Our Large Modern Plant— '

INDIANA MFG. & ELEC. CO.  manibanmeatss

600 CASE BLOCK, MARION, INDIANA

Hear

Europe
with the

Universal Plio-6

A new broadcast receiver representing the
highest type of efficiency obtainable in point
of extreme range, tremendous audibility
and remarkable selectivity.

35 Meters t0 3600 Meters

No Batteries

are required even
to operate the
powerful receiver
pictured above, if
you use the new
laboratory type

Model A
Power Unit

Maximum Efficiency —Inexpensive
Parts or Completely Constructed

Write for information today

NORDEN-HAUCK, Inc.

Engineers
1617 Chesinut Street, Philadelphia, Pa.

NEWEST 1926 EDITION

Shows the latest circuits, the newest develoD-
ments in radio at startlingly low ptices. Get
the parts you want here and save money. e, L2
The best in Parts, kits, sets and supblies. £S4n
Orders filled same day received. Write ~ -~ <8
for free copy NOW; also Dlease send names of one Or more
radio fans. .

BARAWIK C€O., i02-145 So Canal St., Chicage, U, 8. A.

Radio Built for the Yeaﬁ to Come |

Work for New Radio

Detective Car
g (Continued from pag?'1401)

in power transmission lines, and one super
heterodyne covering 50 to 3,500 meters, de
signed and built by the Bureau of Com
merce. The transmitter, of 100 watts on 8(-
meters, will broadcast over a range of 20(
to 300 miles, There are 24 cells of 155
ampere-hour storage battéries. These are
designed to charge from a rectifier when 1t
the garage, or from the regular generato
on the car when in motion. Because of the
great weight of the storage batteries anc
cther special equipment, the car weighs 6,30¢
pounds and requires special springs.

This car is used by the supervisor o*
radio in the Eighth District, with headquar
ters at Detroit. His district embraces west
ern New York and Pennsylvania, Wes:
Virginia, Ohio and the lower peninsula o*
Michigan.

The Radic Beginner

(Continued from page 1411) 3

ammonia, but merely moisten it, so that the
battery. can be cleaned more readily. After
this has been accomplished; cover the con
nection terminals with a very thin coat of
vaseline. This will prevent corrosion from
taking place; but if such has already oc
curred, remove the corrosion before apply
ing the grease. .

Regarding the location of storage bat
teries, do not place them near radiators or
hot-air registers. If you do this, it wily
cause the electrolyte or liquid within the
cells to evaporate very quickly and you wily
have to add distilled water more often than
is necessary. Also, do not place the battery
where it will be in the way or where any:
one is liable to stumble over it. A storage
battery is a heavy proposition and is not the
most pleasant thing in the world for your
feet to encounter, particularly when it is nor
expected. Some radio set owners dispose of
the rather unsightly storage battery, by plac
ing it in the cellar of their homes some
where nearly under the radio set, and drill
ing a hole in the floor so that the wires
between the set and the battery can be rur
as directly as possible. This is a very gooc¢
scheme if a convenient location can be found
in the cellar.

THE ELECTROLYTE

The electrolyte in the storage battery cells
consists of a mixture of sulphuric acid anc
water in certain proportions. When a bat
tery is in use, the amount of electrolyte ir
the cells diminishes; but this merely because

Rig. 9. Motor generator chargers are efficiem

and are often desirable. Here is a small,
compact type.

Illus. courtesy Oho Elec. & Controller Co.
water has evaporated and not because any
of the acid has been lost. Therefore, in
order to make up for this evaporation, it is
only necessary to add pure distilled water
Never add acid. The distilled water can be
purchased from any garage or storage bat-
tery supply station. Be sure that you get
pure water and never attempt to fill your
battery cells with water obtained from the
tap. Water that has not been distilled con-
tains certain mineral elements that will bhe
detrimental to the action of the storage bat-
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tery and if continually used will eventually
cause the battery’s ruin.

The water may be added to the battery
with the aid of an ordinary hydrometer, an
instrument which may be purchased at the
same place that you buy your distilled water.
This instrument is made for the purpose of
testing storage batteries to show how nearly
they are fully charged. You will find that
the hydrometer consists merely of a syringe-
like arrangement such as that shown in Fig.
1. arranged with a float inside the tubular
part. On squeezing the rubber bulb, placing
the rubber tube in the hole provided in the
top of a cell or a storage battery and releas-
ing the bulb, it will be found that a guantity
of the electrolyte will be drawn up into the
cylinder. The float will start to rise; and
when it is completely off the bottom of the
cylinder, it will be found that one of the
graduations on the scale of the float will be
at the top level of the liquid. This scale
division denotes the condition of the battery.

Ordinarily, and generally speaking, when
the scale reading is in the neighborhood of
1175, the battery is nearly discharged, and
should be recharged. Fully charged values

CHARGER 1w v. ] SET FIG. 10
|

FOUR-~ POLE -~
DOUBLE-THROW SW.

Fig. 10. By using a four-pole double-throw

switch, the battery and charger can be auto-

matxcally connected and disconnected and thus

the use of flexible leads and clips is elimin-
ated.

vary from 1,250 to 1,300, but it is rare that a
hattery is charged until it reads more than
1.275. This will be found to be a quite sat-
isfactory limit {for all ordinary purposes.
By occasionally checking the condition of
your battery with the hydrometer, going
over every cell at each test, you can deter-
mine just about when it is necessary to charge
it. It will not do the lcast bit of harm to
put the battery on charge when the hydro-
meter reads 1,200, ILet it charge until its
condition is such that the lmdulﬂ is between
1,260 and 1,275; and if you do this regu-
larly, your b'lttery will give the best posul)lc
service throughout its entire life. This life
will be long if you follow the other rules
for the care of storage batteries that were
given above.
DIRECT CURRENT CHARGERS

Although alternating current is the most
common type available, still for the benefit
ol those who have direct current (D.C.)
their homes, the following hints are given
for charging batteries from their supply.
The radio set owner who has D.C: in his
home can congratulate himself, because it is
far ecasier and cheaper to charge from direct
current. This is because it is not necessary
to change the current from alternating to
direct; and all that the owner has to do is to
connect his battery to the lighting circuit
with some suitable resistance in series to con-
trol the rate of charging. TFor all ordinary
purposes, and for charging at a rate of ap-
proximately 4 amperes or slightly less, four
100-watt lamps are connected in parallel as
shown in Fig. 2. Malke the other connections
to the battery and lighting circuit as shown.
Leave the battery on charge until a hydro-
meter test shows that the battery is fully
charged. Be sure that the polarities are cor-
rect as shown.

To determine the polarity of your house
lighting current when D.C. is employed, the
following method is probably the simplest.
Place a very weak salt solution in a cup and
dip the bared ends of wires connected to the
lighting circuit in this solution, being sure
not to touch the ends together as blown
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Complete Radio Panels
in the Most Attractive
Designs

ESIGNS and decoration in any art style may be applied to
Formica panels by the Veri-Chrome process. This year you will
see the introduction of new decoration of remarkable attractiveness.

The Veri-Chrome process, patented and controlled by the Formica
Insulation Company is proving so much more adaptable from the
production point of view; it is producing panels of so much finer ap-
pearance, that it promises to supercede other methods of panel decor-
ation and marking.

Because of its permanent finish and immunity to atmospheric and
other conditions Formica provides the most lasting and desirable front
for a radio set. It is evidence of the highest quality.

Completely decorated panels are offered amateur set builders who put
together certain well known kits: Bremer Tully, Counterphase,
Nameless and No. 1; Best’s Superheterodyne in two sizes, 7x20 and
7x26, Browning Drake kit of the National Co., and the Marco Brown-
ing Drake, General Radio Broadcast Receiver Cockaday L. C. 26, and
Victoreen Superheterodyne.

Write for prices and literature.

THE FORMICA INSULATION COMPANY

4618 Springrove Avenue Cincinnati, O.

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS

.
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CHELSEA

EVERYwhere—
Winning New
Friends

HAT’S exactly what the new

Chelsea Super-Five is doing

because it offers supreme per-
formance at a popular price. Each
Super-Five is housed in a beautiful
mahogany-finish cabinet with grace-
ful sloping panel and large over-size
dials for easy tuning. Dust-proof,
fool-proof inside panel to protect
the “vitals.” Hand soldered con-
nections. Rugged bus - wiring
throughout. Convenient cord leads
for making all connections.

Sce these Chelsea features at
e Your Dealers. Write Us
for Folders.

CHELSEA RADIO COMPANY
CHELSEA, MASS.

YAXLEY

Approved
Radio Products

o are Vital Parts of
the Most Popular Sets
of Leading Radio
Manufacturers.  The
Wonder -

AIR-COOLED
RHEOSTAT

Along with Yaxley
Jacks, Jack Switch-
es and Midget Battery
Switches is the choice
of careful factory and
home set builders.

at Radio Dealers
YAXLEY MANUFACTURING CO.

ept. N,

Chicago

L217 N. Desplaines St -

fuses will result. Holds the ends about one
inch apart in the solution and you will notice
a quantity of bubbles forming around each
one of them. The negative wire will be
found to have twice as many bubbles around
it as are present at the positive wire and,
therefore, the polarity is easily determined
and you will be sure of connecting your bat-
tery to the circuit correctly. Tailure to as-
certain the direction of flow of the current
and connecting the lighting wires to the bat-
tery incorrectly will result in discharging
the latter. It is'a good idea to mark the
particular pair of wires used for charging
the battery, so that at any future date you
can go right ahead and charge it, without
having to repeat the above described process.

ALTERNATING CURRENT RECTIFIERS

When we come to consider the use of
alternating current (A.C.) for battery charg-
ing, we have an entirely different and more
complicated problem. It becomes necessary
to change the current, as mentioned before;
and in order to do this, any one of four main
types of instruments may be used. First,
what is known as a vibrating rectifier may
be connected, so that when alternating cur-
rent is applied to the input circuit, a pulsat-
ing direct current will be delivered by the
output. This current is then wused for
charging. The second type to be considered
is that using a vacuum tube for rectifying
the alternating current. The third is the
electrolytic variety, wherein two plates of
dissimilar metals are immersed in a solution
and the entire arrangement is so made that
current can only pass through in one direc-
tion, whereby a rectifying action is obtained.
The fourth, and last, general type is that
where an electric motor is run on the al-
ternating current and used to drive a gener-
ator which delivers direct current.

Let us now consider these four types of
chargers, or rectifiers as they are often
called, in detail. They are all illustrated in
these columns. In Figs. 3 and 4, we have
the vibrating type of rectifier or charger.
As Fig. 3 shows, the apparatus is.very smmle
in appearance and it is only ‘necessary to
insert the plug in a wall socket and connect
the two convenient clips to the “A” battery.
Be sure that the polarity is correct. The
terminals of the “A” battery are usually
marked plus and minus, and often the posi-
tive or plus (4) pole is painted red. The
clips connected to the charger are also
marked, or one of them is painted red, and
this one should be connected to the positive
pole. The other one of course goes to the
negative pole. With the particular type of
charger shown in Fig. 3, it becomes possible
to charge both “A” and “B” storage bat-
teries with the same unit. The other illus-
tration of the vibrating type of charger, Fig.

shows the internal construction of this
instrument. The vibrator is located at the
top and in a convenient position for adjust-
ment. However, with a well-made charger
of this variety it is not necessary to make
any adjustments of the vibrator, except after
long periods of use. A well-made vibrator
will retain its adjustments quite well; and
after the initial ones have been made, the
charger itself can practically be forgotten
for quite some time and only need he thought
of when it is to he used for reviving a
dving storage hattery.

BULB CHARGER

The second type of charger mentioned
above, that using a bulb for rectification, is
shown in Figs. 5 and 6. This particular
instrument can be used for charging both
“A” and “B” batteries. By referring to
TFig. 6, the internal construction of the in-
strument can be seen. The 100-watt incan-
descent bulb, located beside the rectifying
bulb, is there for the purpose of regulating
the charge when the instrument is used for
“B” batteries. With this, as with other
types of manufactured chargers, complete op-
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Semt  SPACES
An,ii:he,e PERFECTLY
in the

U.S.

IZARD
IRE
. INDER
eliminates the most try-
ing and difficult job in
building  sets. Saves
hours in time and waste!
Winds automatically and
uniformly any thickness of
silk, cotton and enamelled
wire iInto practically any
ccoil from % in to
diam. and up to
10%” fong. Full instruetions
with each machine. Ready
for instant use, \wkel
plated throughout, strongly
buiit,
SEND NO MONEY
we’ll send your WIZARD
1 C.O.D., or enclose $7.50
with  Your order — either
way we pay the postage.
Wizard Wire Winder Co.
36IZA Centray Ave,

Los Angeles, calif.
Dealers! Investigate}

Sold on
an
Absolute
Money

Back.
uarantee

unacid
everlasting
rechargeable

ug?
STORAGE
BATTERY

52.95

Includes
chemical

$10.00;

45 volts, §5.25; 90 volts, 112% volts, § ;13
volts, $1L.75; 157% volfs, $16.80. Truly the bi t buy
today.  Easily charged on any current ineluding 32 voly
systems. Any special detector plate voltage had. Tested

and approved by leading authorities such as Popular Radie
laboratories.- Over 3 years sold on a non-red tape 30-day
trial offer with complete refund if not thoroughly satisfied
Further rguaranteed 2 vears. Knock-down kits at greater
savings. Complete “Hawley” ‘B’ Battery Charger $2.75
Sample cell 35c. Order direct—send no money—simply pay
the expressman eost on delivery. Or write for my free liter
ature. testimonials and guarantee. Same day shiDments

B. HAWLEY SMITH
314 Washington Ave.

Danbury, Conn

Rubber Covered Insulators

cActual Size

Neat and eﬁ’xcient For antenna, ground and
for lead in wires. Small screw starts readily
and makes finished job. Great improvement over
ordmary large, unsightly insulators. They keep
the wires in place and out of the way. Packed
10 in a box, 25¢ at your dealers or direct from us,

CULVER-STEARNS MFG. CO.
Worcester, Mass., U. S. A.

IVORY RADIO PANEL
Write for FREE sample and complete description of Ivory
lite, the most beautiful radio panel cn the market. Ivory-
lite is a pure white ivory 3/16” thick and unequalled in
beauty and workability, cut any size, 3¢ sq. inch. Shipped
anywhere prepaid or C.0.D. Also Ivory dials and knobs
IVORYLITE RADIO PANEL CO.. 3222 Avenue F,
Dest. N. - Fort Worth, Texas
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crating specifications are available when the
charger is purchased and these should be fol-
lowed 1mmplicitly. Failure to do so may re-
sult in trouble.

The third type of charger, known as the
clectrolytic tvpe, is shown in Fig. 7. The
two illustrations here show one of the
chargers completely assembled and the other
is a cut-away view showing the internal
construction.  This charger is absolutely

silent in operation as there are no moving |

parts. On the other hand, however, it is
necessary to add water to it just as regu-
larly as you do to your storage battery; but
this should be no detriment to its use, be-
cause of the fact that the user of a storage
battery will always have distilled water on
hand for rencwing the solution of the bat-
tery and, therefore, can just as readily put a
little of it in the electrolvtic charger.

There is another type of electrolytic
charger available on the market today,

known as the trickle charger. This supplies
a very low amperage current to the storage
battery, and, therefore. it is necessary to
extend the charge over long periods of
time. However, this particular unit is de-
signed to be comnected to the “A” battery
at all times when the radio set is not
actual use. By doing this, the battery is
always kept at its best operating point, and
there need never be any fear of its failing
just when it is most needed. This type of
trickle charger is shown in Fig. 8.

MOTOR GENERATORS

Motor generators, the fourth tvpe of bat-
tery charger mentioned above, are not in
very wide use today but there is at least one
available on the market. This particular
type is shown in FFig. 9. Motor generators
are quite efficient forms of converters and
give very good satisfaction. They are ex-
pensive in first cost: but will operate over
long periods of time without any attention
and without giving trouble. and will probably
last longer than any other available type of
charger.

On the other hand, all of the chargers
described here, and in fact practically all of
those available on the market today, are
strongly constructed; and the average buyer
need not he afraid that he will get some
inferior product when purchasing an instru-
ment of this type. The particular form of
charger that sou purchase will rest with
vour own desires and the initial investment
that you wish to make. The choice is en-
tirely up to you.

A word as to the care of chargers will not
be amiss here. Treat them just as well as
you do your “A” batterv. and do not subject
them to unnecessary abuses.

In Fig. 10 is given a circuit diagram
showing how a storage battery and charger

of any type whatsoever can be connected
to a four-pole double-throw switch. If such
an installation as this is made, you can

connect permanently to the house lighting
circuit; and merely by throwing the switch
to one side or the other, connect your bat-
tery to the charger and the charger to the
house lighting circuit. or disconnect the
charger and connect the bhatterv directly to
the radio receiving set. By using this sys-
tem, all clips and other more or less make-
shift connections are done away with. No
matter what tvpe of hattery or charging
device vou are using. it will repay you in
convenience to make an installation such as
that shown in Fig. 10.

COLORED STATIC

Mrs. Johnsing: Ah thought vou-all said
vou was gwine to name vour new baby
“Victrola.” but Ah hears vou-all done make
a change.

Mrs. Moses: Yes. Ah expected it would
be a girl, and Ah had decided to name her
“Victrola,” but she turned out to be a boy,
so Ah done name him “Radio.” )

Christian Advocate.

in |

SCIENTIFICALLY— the BEST COIL
for YOUR SET—

HERE’S the PROOF

“LOW-LOSS” “DUAL”

The term “low-loss”

_Dual coils consist essen-
tially of two small solen-

“FIELDLESS”

These coils have al-

“SOLENOID”

Solenoid coils have the
lowest resistance of all,

is a misnomer a3 @D giq “coils, wound in op- most completely con- but this advantage is moro
plied to this  type of posite directions  and fined magnetic fields, than counterbalanced by
coil. Thesc inductances 1'nnu_ute(1 side by side. . the fact that their fields
are so called because I'he:rvll_uuglrwn_c tlwld's ave  but pessess inherently are entirely unconfined.
their  sclf - supporling _so‘u}e\fymt confined by this pien pesistance. AIl  Unless the utmost care is
feature reduces dielec. Alransement, but the B R used in  shielding  the
e 4 - forms on which the wire small diameter coils coils. in placing them in
trie _}osses. Hm&evef‘, iy wound introduce qdi- have this serious de- the correet angu rela-
the frequent und shard  electric losses. Theiv re- N > tienship. or in ancing
bends In the wire in- sistunce is comparatively ftect, which cuts down the civcuit, the set in
crease their resistance, high due to-the small di- oy yvolume and se- Which they are used will
especially at radio fre- ameter of the individual A : invaviably  squeal  and
quencies. windings lectivity. whistle.
THE GEN-WIN LEMNIS-COILS

LEMNIS - COILS are wound with an elongated
reverse curve, the extraordinary length of which
makes them closely approach the solenoid coils in
low resistance. They are wound on air, the turns
being spaced. This reduces absorption losses to a
minimum. The form of winding effectively con-
fines the magnetic field. as the
two halves that comprise a whole
unit have opposite polarities.
This feature overcomes inter-
stage coupling and obviates the
necessity for special angular
placement. It alse makes un-
necessary the use of neutralizing
condensers, potentiometers and
resistances to stop oscillation.

326 W MAGISON §
CHICAGO
Bach-Harris  Company,
352 South Michigan Avenue,
Chicago.

Jan. 5,

antenna and ground

Very truly yours,

J. C. Keogh
amb.

1926
Subject: Lemnis-Coils
Gentlemen: I hooked up a five-tube RF set con-

wires are disconnected
Located but two blocks from a 1000-watt station 4.
on 447 meters it was possible to tune this sta-

GET ALL THESE FEATURES

1. Lemnis-Coils confine the electro-mag-
netic field and neutralize the tendency to-
ward oscillation; Avoiding the resistance
us.\Ia'lIy encountered in small diameter
CO1is.

2. Lemf_tis-Coils have no “‘peak’. They
afford high uniform amplification on all
broadcast wavelengths. (They do not cause

structed with your General Radio Winding st
Lemnis Coils and a group of other miscellan- distortion).
eous parts. - . . oy .
Selectivity and volume were excellent and_the | 3. Lemnis-Coils amplify only what is re-
distance range. from California to New York ceived from the preceding stage. Their
and New OQrleans to Canada. ick lities
A valuable featurc of these coils would apnear non-pick-up qualifies reduce the annoyance
tc be the very small energy pick-up when of static and other interfcrence.

: Lemnis-Coils are kept free from dust
with sealed Bakelite cases, retaining full

tioh out on two degrees either side on all o :
three dlials. b efficiency.
ery much pleased indeed with the berformance . . ege s .
of this eduipment, 5. Lemnis-Coils are individually tcsted in

the laboratories of the General Winding
Company and are then packed in kits of
three matched coils. These laboratory
tests assure simplified tuning and uniform
dial readings.

A

Study these essential features. Buy a kit
of three Lemnis-Coils from your dealer.
Build 2 handsome five- or six-tube set

GENLERAL WINDING CQ., Inc

214 FCLTON STREET, NEW YORK, N. Y.

You may send me, postpaid., one guaranteed Kit of
three GEN-WIN Lemnis-Coils. complete with blue-
print, showing
] Enclosed is money-order for $12.
I ship C. 0. D.

1]

|

: detail of hook-up.
!

' It is understood that these coils are guaranteed
!

!

te afford the utmost in radio reception.

Name

City. .. State............

o om wn o > an W» 6o EB W O SO wb @0

easily, in a few hours. Or, if you already
have a radio receiver. replace its coils
with Lemnis-Coils and get greatly im-
proved reception.

Kit of Three Lemnis-Coils

with wiring diagram
Designed for use with .00035 mfd, variable
condensers—(Wavelength range 200-600

meters).
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A UNIQUE
WESTON

radio panel
combination

Model 506 Voltmeter and
Weston Universal Bi-Polar Switch

OR UNUSUAL RADIO results, for econ-

Y omy and for positive set control we an-

:_announce this unique Weston combination
of Panel Voltmeter and Switch.

Just a twist of the Bi-Polar Switch and you
instantly and accurately make a complete
electrical check on any type of radio set!
Obvious operation advantages lie in quick
and positive knowledge of all voltage con-
ditions as read on this double scale (140/7
volts) Voltmeter.

By placing a Weston Model 506 Volt-
meter and a Multi-Point Switch on the
panel of your set you insure the use of
tubes at proper filament voltages, you can
constantly check battery conditions and
get the best results from your set.

Typical of its value is its use on a five-
tube neutrodyne—you can regulate the
filament voltages of: the Radio Fre-
quency Tubes, Detector Tuhe, the First
and Second Audio Frequency Tubes,
and check the voltages of the “A’ and

“C” Batteries, the Detector “B” and
Amplifier ““B’’ Batteries.
Weston quality Radio Instruments

lead in this new field as they do in
every other electrical outlet it com-
merce, industry, research. For fur.
ther information on this device write
for Circular “N”.

WESTON
ELECTRICAL INSTRUMENT
GORPORATION
173 Westot: Ave., Newark, N. J.

AND

WESION

Piemeers since 1588
o

Make Radio Pay You--He Does!

Vito Chico has an
interesting, well-paid
and pleasant job as a
Chief Radio Opera-
tor in_the U.S. Coast
Guard Service. Since
graduating from the
“Y" institute five
vears ago, he as
made rapid progress.
Radio offers these
opportunities for
vou, too.

Learn Radio At Home in Spare Time
or at our big school in New York City.

Courses for Radio Operators, Mechanics,
Broadcasting, Dealers.

Write NOW for free booklet “Opportunities in Radie”
Y. M. C. A. RADIO INSTITUTE
158 East 86th St. - New York CityJ

Insure your copy reaching you each month.
Subscribe to RADIO NEWS — $2.50 a year.
Experimenter Publishing Co., 53 Park PL, N. Y. C.
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WRNY for New York

Visitors
(Continued from page 1406)

WRNY carries a Church Index. Every
Sunday morning the services at churches of
all creeds are announced. Of course, in
addition, Dr. Christian F. Reisner preaches.
Service are broadcast from Temple Emanu-
El, and other religious bodies are heard
from. There are Protestant, Jewish and
Catholic circles, which are of interest to
all faiths. We have as well our “Music of
All Religions” period each Sunday afternoon.

Also in addition to the Radio Theatre
Index, which teils you which plays to see,
there is the Musical Courier which tells you
about the concerts that are going on. There
are book reviews by Harper’s 1MMagazine.
which advise you which books to buy, and
many other features of especial interest to
visitors to New York.

NOTABLE RECENT PROGRAMS

Now, I should like to tell you some of the
big things that have happened during the
month of January. WRNY, of course, co-
operated in the International tests and had
some very remarkable reports from dif-
ferent points of the globe.

The “Music of All Religions” gathering at
The Roosevelt, brought together Arabs,
Buddhists, Christians, Hindus, Jews, Chinese
and representatives of other faiths. It was
one of the most colorful things I have ever
seen. These weekly gatherings are bringing
together all religions. The Catholic Circle
brought Daniel Tobin, James J. Walsh and
Father Finn. The Jewish Circle brought Dr.
Harold Korn, Mrs. Alexander Kohut and
Dr. Isaac Landman. Each of these people
had something interesting to say to people of
all religions.

An interesting night was that when Jesse
Straus, of R. H. Macy & Co., and Charles
K. Woodbridge. president of the Associated
Advertising Clubs of the World, spoke on
“Thrift.”

A big night was that when the whole com-
pany of “The Taming of the Shrew” ap-
peared in the “Up and Down Broadway
Review.”

I wonder if out-of-towners were with us
at the back-stage broadcasting of “Earl
Carroll’s Vanities,” when all the beautiful
girls and comedians spoke into the micro-
phone. Frank Tinney was there and told the
people he was a lecturer and not a comedian;
that he had lectured on the sex of canta-
loupes that very afternoon.

We have had with us Baron Ireland, Percy
Crosby, Arthur Guiterman and Robert
Benchley, all of “Life’s” editorial staff.

A VETERAN OF THE BATON

Did you listen in that night when Romualdo
Sapio conducted an operatic period with
Louise Stallings, the famous American so-
prano? Romualdo Sapio was at one time con-
ductor of the Metropolitan Opera House:
was on tour as conductor for Patti and for
Calve. While he was at the studio, I showed
him an old autograph album of my aunt,
Kate Brand, who was second leading woman
in the Patti companv. In this is a page
which bears an autograph from Romualdo
Sapio to Kate Brand. written in Boston in
1865, so Sapio added “Still Alive and Kick-
ing at 1926.”

The Charles D. Isaacson Sunday night
concerts continue to be of extreme interest,
and are probably the distinctive musical
events of our program. “For visitors to
New York, the invitation is ever extended.

Now Possible by
the Use of Wagner
Audio Frequency
Transformers

List 57

These transformers are tuned and matched by an
ENTIRELY NEW LABORATORY PROCESS. They
are scientificaliy designed. Made of specially selected
materials and arc truly a quality nroduct.

Tested and approved by The Chicago Daily News,
Evening Post. Armours Institute, Everybody’s Weekly,
ipd carries the SEAL of MERIT issued by the Radio

ews.

A pair of these transformers will be submitted to
recognized set manufacturers for tests withoul eost, on
request

TAADE
MARK

Wagqner

AUDIO/ FREQUENCY
TRANSFORMER

WAGNER RADIO €O,
693 WASHINGTON

If Your Dealer Cannot Supply You, We Wil

Three “E” Straight Line
Rheostat

Perfect Control
of Filament
Temperature

6-15-30 Ohms
Iltustration Y5 Size

Master Engineer
ing Precision an¢
Skill now offer
you the utmost
in Rheostats.
Pending &
Designed and produced by one of the largest manufae
turers of electrical power equipinent. Used by those whe
demand the best results, Perféct Reception depends or
a fine, smooth, dependable variation of filament tempera
ture in the detector tube. For there is only one temper
ature at which efficient reception is obtained and this
point is vel ritical.

The THRI “B” STRAIGHT LINE RHEOSTAT
finds this critical point as no other can. It giver
straight line variation, runs smoothly, is absolutely
NOISELESS and once set ‘‘stavs put!” By all mean
secure this precision instrument at once. Ask you
Dealer or order direct, ziving us his name.

Price $2.30—Postpaid
ELECTRICAL ENGINEERS EQUIPMENT CO
Radio Division
708 W Madisen St., Dept. 6,
Chicage, Il
Circulars on Request

The Aristocrat
of Rheostats

NEWEST 1926 EDITION #
Shows the latest circuits, the newsst developD- )/ €5y
ments in radio at startlingly low prices. Get //Moorurs//y
the parts you want bere and save money. RS
1647230y,
LWL

The best in parts, kits, sets and supnlies.
Orders filled same day received. Write
for free copy NOW; alse please send names of one or more
radio fans.

BARAWIK CO0., 102-145 So Canal St., Chicage. U. S. A

DON’T MISS THIS BOOK.
“RADIO WRINKLES”
JUST OUT!

Ask your Newsdealer.
THE CONSRAD CO., INC,,
64 Church St., New York City
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that you make it your business to be our
guests at these concerts, which are. held in
De Witt Clinton Hall, at 59th Street and
Tenth Avenue.

We broadcast also a card party which was
held in The Roosevelt by the Federated
Women's City Clubs. There were 1,900
women present. The feature of the after-
noon was the grand march of the four hun-
dred presidents of city clubs, and each presi-
dent spoke a few words into the microphone.

I hope I may meet you all, face to face,
s00n.

AL AL SR AR G110 ELE Qs B

What [s Regeneration ?
(Continued from page 1441)

RIS

means that Eg may (and in practice, always
will) increase to a value greater than Ep,
and reverses the direction of current in Ro.
In other words, in the practical operation of
a regenerative set, the tuned circuit takes
no energy from the applied signal, but actu-
ally supplies power to the signal!

To the majority of readers the previous
paragraph will seem rather confusing. This
is due in main, not to the method of stating
facts, but in the revolutionary ideas there
presented. You may be sure that these state-
nments were proven beyond a shadow of a
doubt before being so positively stated.

OSCILLATION IS REGENERATION

We are now in a position to define regen-
cration. We have seen that the signal volt-
age does not supply energy to the regener-
ated grid circuit. The applied signal merely
fprevents a certain loss from occurring. The
tickler supplies all of the enecrgy required to
maintain a voltage E¢ on the grid. Ti this
condition were maintained in an independent
circuit, without a signal input, we would say
the tube was oscillating. We can do no dif-
{erent now. Quoting.{rom a previous paper
on this same subject®: “When a certain volt-
age Ep at a frequency fi is introduced into
a circuit tuned to fi (as shown in Fig. 7)
the losses occurring in that circuit will be
sufficiently lowered to allow the electron tube
to oscillate at a frequency fi. In so oscil-
lating, it builds up and maintains a stable
value of voltage Eg on the grid. Regenera-
tion and oscillation are one and the same
thing.”

(To be continued in May Rapio NEwS.)

“An Analysis of Regenerative
V. D. Landon & K. W
“The Institute of Radio
1925.

Amplification.”
Proceedings of
December,

_
»

Eungineers.

R e

I g

et Owner’s {nformation
(Continued from page 1413)

e ARTURRRTINN

is an object having a positive charge in the
neighborhood of the free electrons, they will
rush towards it. This is done in a vacuum
tube. The plate of the tube is charged posi-
tively with respect to the filament. anywheres
from 16 to 135 volts, depending on the use
to which the tube is being put. This volt-
age must be supplied by another battery,
called the “B” battery.

The “A” and “B” batteries are of a dif-
ferent construction, due to the fact that the
former must be capahle of delivering more
power than the latter. The average tube in
use today draws .25 amperes at 6 volts and
it is because of this heavy drain from the
hattery, that a storage type must be used.

In the case of the “B” batteries, it is only |

necessary that they he capable of supplyirz
a few milliamperes per tube, so their in-
ternal construction need not be so heavy.
In fact “B” batteries are usually made from
a group of dry cells, connected in series,
thus adding their voltage output. These drv
cells are of relatively small internal ‘capac-

SA'

66-R West Broadway

‘We have Tadio Tools of every description
for every: conceivable sel building purpose
Vou witt be astonished atihe remarkatle looks
we pave [or your wok and aelghted ol our
Wit lomonees s 5

Order all tools by order number. All goods are shipped free of transportation charges to all parts of
the United States and possessions the same day as the order is received.

MONEY REFUND GUARANTEE

If you are not satisfied money will be refunded on return of goods.

RADIOGEM CORPORATION
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COMBINATION PLIER

Combination Plier, Wire Cutter, Wire
Former and Wrench. Drop forged, slender
but exceptionally strong. 6 inches long.
No. 202—Combination Plier, Wire Cut-
ter, Wire Former and Wrench....... 75¢

RADIO TOOL SET

This is the handiest set of tools ever made
for Radio Work by the makers of the famous
“YANKEE” Tools. It contains the follow-
ing: 1 Ratchet Screw-driver, 6% in. long
holding all attachments; 1 Blade, 514 x
3-16; 1 Blade, 3% x % ; 1 Blade 2% x % ;
1 Countersink; 2 Socket Wrenches for all
small nuts; 1 Reamer to_enlarge holes in
panel from % to ¥4; 1 Wrench, one end
5.16” square or hex. for jack, other 47
hex., etc.

PRICE per set—No. 701.....ccuv... $3.00

SIDE CUTTING NIPPER,
LAP JOINT

For cutting all kinds of wire. Jaws hardened
and oil tempered. Natural steel finish with
polished jaws. Length 6 inches.

PRICE—No. 201 .....cevuiinninnnnn. 75¢

CIRCLE CUTTER

Especially designed for the Radio Construc-
tor. Made of the finest material and equip-
ped with the highest grade high steel cutting
bits. 1t does three things at once. It drills
its own pilot, cuts out plug and puts bead or
scroll around the hole in one operation.
Cuts holes 34 to 4 in. in diam.
PRICE—No. 402
401. Same tool but smaller and not fitted
with bead or scroll in one operation.

PRICE—No. 401 ................0. $2.c0

SCREW STARTER and DRIVER

Holds any screw by its slot with a firm grip.
n?akes it easy to place and start screws in
difficult places. Just the tool for the Radia

Constructor. All parts heavily nickeled and
polished.
PRICE—NoO. 304 .....coviinvnnnnn. $1.00

ELECTRIC SOLDERING IRON

A perfect tool for Radio Work. Opecrates
either on 110-volt A.C. or D.C. The heat
element is of Nichrome, which preveuts over-
heating and assures the desired even temper-
ature. Size of Iron, 1014 in. long. A 4-it.
cord and plug is furnished.

PRICE No. 800 ............cvvuunns $2.00

HAND DRILL

Especially designed for Radio Work by the
makers of the famous ‘‘Yankee’” Tools. A
beautiful balanced, small, powerful drill with
4 to 1 ratio of gears for speed. Special chuck
9-32” capacity, to take largest drill, mostly

furnished with drill or tool sets. Length
over all, 9% in. Weight 114 1bs.
PRICE—No. 302 ..vvvrvnninnnnnnns $2.75

New York, N. Y.
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adion
serves
manufacturers

The great desirability of
Radion insulation — and
the great factory facilities
of the organization that
produces it—are widely
appreciated by manufac-
turers of sets and parts.

That is why Radion is so ex-
tensively used as insulation for

Condensers
Coils
Jacks
Batteries
Head Phones
Sockets
Tubes
Panels
Base Panels
Binding Post Strips

Easy to machine, accurate
when moulded, Radion simpli-
fies the problems of produc-
tion and assembly. From the
tiniest bushing to the largest
panel, Radion serves the radio
industry efficiently and econo-
mically.

Manufacturers are invited to con-
sult us freely and to ask for ex-
perimental and test samples of Rll
dion—"“The Supreme Insulation.”

AMERICAN HARD RUBBER
COMPANY

w  Dept. Al6,
11 Mercer St., New York City

®
Rapion

The Supreme Insulation
O@HIO &iaksix

A real Motor Generator with no bulbs
to break—no chemicals to renew—no con-
tacts to burn or fuse. Charges in one-
third the usual time or several batteries in
parallel. Capacny 3 to 18 amps. at 6 to
10 volts. - Also made up to 250 volts.
Merely hook to light socket Fully auto-
matic. Lasts a lifetim:

SATISFACTION GUARANTEED OR
MONEY BACK

CONTROLLER:CO:
~ CLEVELAND, OHID.

FREE RADIO'BOOK
Science has invented a new Kindg of coil. Now have it on
sour present set. Gives 4 oreat advantages otherwise im-
possible.  Write for new bock Just published showing many
new ideas. Also 8 new circloid circuits, Address Electrical
Research Laboratories, Dept, 17-D, 00 Cottage Grove
Ave., Chitago, }IL. - -

ity, but it is sufficient for the needs of the
plate circuit of the tubes.

ADVANTAGES OF STRANDED
WIRE

10. Henry Clements of New York City,
asks:

Ques.—\Why is stranded wire better to use
for antennas than solid wire?

Ans—The electrical currents that flow
in the antenna are of high frequency; and
as they represent the only available energy
to reproduce the signals in the receiver, it
is most essential that as easy a path as
possible be provided for them. It is char-
acteristic of high frequency currents (some-
times referred to as radio frequency cur-
rents), that they do not penetrate very deep
into a wire, when they travel along it. This
is just the opposite of the current from a
direct current source, as that type of cur-
rent completely covers the cross-section of
a wire, '

J

A

SOLID WIRE
CARRYING RADIO
FREQUENCY
CURRENT

SOLID WIRE
CARRYING DIRECT
CURRENT

STRANDED WIRE CARRYING RADIO
FREQUENCY CURRENT
N eQ 7

These cross-sections of wires illustrate how dif-
‘ferent currents behave in different wires.

In order to have as free a patn as pos-
sible, therefore, the antenna wire should have
as great a surface as is possible and so
stranded wire is used. If a solid wire which
had a large surface area were used, a large
proportion of the metal would be wasted,
and at the same time it would be extremely
heavy to hang between two posts. By using
several strands of wire twisted together, the
surface area is made large, while the amount
of metal in the wire is kept at a reasonable
minimum.
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NEW

Universal Vernier Dial

Composed  of black
bakelite dial housing
enclosing reversxhle
celluloid - finished in-
dicator plate marked
off to half-degree di-
visions. Ratio. 14.5 to f§
1. Absolutely without
backlash due to au-
tomatic friction take-
up. Fits any con-
denser—left or right
—half or full turn
movement,

Price ....... $2.50

Designed so that maxi-
mum amplification will
be obtained at 60 kilo-
cyeles. Both types in
bakelite housings, her-
metlcall; sealed. No.
10 is ironcore fype
while No, 211 is of the
aircore type, and is
supplied with measured
tuning condenser. Each
transformer  is
nished with lndxvxdua]
laboratery curve chart.

Price: Both Types, €a. vvveneeanennnn $6.00

SEE SM PRODUCTS AT YOUR DEALERS
OR SEND FOR CIRCULARS

SILVER-MARSHALL, Inc.

116 S. Wabash Ave., Chicago, Ill.

N

IMPROVE YOUR RADIO SET WITH A

Ray “Low-Loss” Ground

(Patent Pending)

Reduces Power Hum and Static
GCreatly Improves Tuning
Clarity, Distance
and Volume

Not a trick device, but Designed and Con-
structed by an Electrical Engineer.

Price $6.00
At Your Dealer’s, or by Mail or Express

RAY MANUFACTURING CO.

REDLANDS, CALIFORNIA

Radio Wrinkles

(Continued from page 1445)

_inch narrower than the length of the rod.

Lay the foil and mica as shown at A, and
roll them up tightly on the rod. The unit
should then appear as at B. Brass strips
bent around the ends and clamped by small
binding posts will hold the plates firmly in
place. The middle section should be taped
tightly. The capacitance will depend both
upon the size of the plates and the thickness
of the mica. The latter should be the thin-

ROD OF
INSULATING
MATERIAL

The above illustration shows a simple met}_md
of constructing a fixed condenser by wrapping
the foil and mica about a rod.-

VEST POCKET RADIO
$1.50 SELLER

Not a toy. 30 miles tuning. No batteries. Ne¢
tubes. Biggest radio sensation of the year
Sample $1.00. One Dozen $8.50. It astounds
radio fans with its remarkable clearness.

TRIANGLE MANUFACTURERS

Sylfan
“RADIOMATES”

Receivers - Reproducers - Tubes

BAKER-SMITH CO., INC,, San Francisco
ranches in Principal Cities

\ Thus Booklet d
-7[{eslsm“ ouple

Chicago

N meom’
llfl PRACT ICE
_@y Hrthur B (ole RE.

sent post paid on recepl of JOf
m starmps or court

co RADIO MFG.CORP,

BLOOMF]ELD NEW JERSEY e

.SATISFIED D.EA LERS

. WE HE_LP THEM ~
Catalog 466~ is fiee to Dealers

van
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nest obtainable. Otherwise it will be apt to
crack. A condenser made of one complete
turn of all three elements on a ¥-inch rod
3 inches long will be suitable for the grid
condenser in the average set. A half-dozen
turns should be used for a by-pass. This,
again, depends upon the thickness of mica
used. ‘

Contributed by Will Grifin.

T T

How to Construct the
DX4

(Continued from page 1433

S

T T R e R TR e RO

It is important in this set that low-ratio
audio frequency transformers be used. 3:1
was the ratio selected for the set shown in
the accompanying illustrations.

The grid condenser and lealk, and the two
by-pass condensers, are mounted below the
sub-panel.

WIRING

An inspection of the illustrations will show
that most of the wiring is confined to the
space below the sub-panel. This is a good
precedent for the builder to follow. It makes
all parts of the assembly completely acces-
sible, and lessens the possibility of short
circuits. It is best to wire the grid circuits
of the radio frequency amplifier and detector
first; then the plate circuits of the same
two tubes. These parts of the circuit de-
serve the most direct wiring. When they
are completed the rest of the wiring may
be done, taking care to keep all wires carry-
ing high frequency separated as much as
possible. A few minutes spent studying the
wiring diagram should serve to show the
best method of arranging the various leads.
It is advisable to use spaghetti, at least in
the filament and plate circuits.

NEUTRALIZING

The set is neutralized in the customary
manner. After all connections have been
made to antenna, ground, and batteries. tune
in some strong local station. The set will
probably oscillate strongly, making it im-
_possible to hear the program clearly. Now
set the regeneration control at zero coupling
and the variable primary of the interstage
R.F. coupler at maximum. Remove the first
tube and place a bit of paper over one ot
the filament prongs. Then re-insert it in the
socket. The paper, if properly located, will
keep the tube from lighting. The signals
will still be audible, although in a reduced
degree. Now vary the small neutralizing
condenser until the signals show a minimum
strength, or fade out entirely. In this con-
dition the set is perfectly neutralized, and
should not oscillate when the paper is re-
moved from the tube prong and the tube
re-inserted.

OPERATION

The operation of the set is identical with
that of an ordinary three-circuit regenerative
receiver, with the exception of the added
tuning control in the radio frequency stage.
This dial follows approximately m its set-
tings that of the condenser in the detector
circuit. The coupling control in the inter-
stage transformer serves to regulate sharp-
ness and volume; when one is increased the
other is reduced. The tickler coil also con-
trols volume and quality in a like fashion.
Both together form a means of getting al-
most any kind of results from the DX4;
distance when distance is wanted, quality
when that is desired, hair-splitting sharpness
to cut through locals. It is one of the most
flexible circuits available, and range of oper-
ating conditions of which it is capable makes
it suitable for a wide variety of individual
tastes.

t's Easy
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to Bu’ d

A Powerful Set/

Using the New and lmproved
FRESHMAN “TRF” Low Loss Kit

W()RLD’S GREA’YEST RADIO RECElVER

New amd lmm*(wed

F

'IE.R‘?

AN

Three sek balanced snd mdu&\y mutched wits complete with wiior dia
e Tuned Budia Prequeney

4 ram and

chions v hullding any Fw
Receivur, iy

emplate {or propy

These are the identical units

which have made the FRESH-
MAN MASTERPIECE factory
World’s

built Receivers the
Greatest Radio Sets.

Straight Line Wave Length

Condensers With Low Loss
Self Balanced Coils

Complete instructions for building this power-
ful five tube receiver, written in plain everyday
English, together with actual size schematic
wiring diagram, are furnished with every

FRESHMAN “TRF” KIT.

Sold by Authorized
Freshman Dealers Only!

CHAS. FRESHMAN
COMPANY, Inc.

Freshman Building
New York

2626 W. Washington
. Blvd., Chicago

W

BUILD IT WITH KELBRAKETS!

Make a sturdy. efficient,
good-looking set.
braket ~Booklet shows
how, giving actual size
and many uses. Mailed

Free,
KELLERADIO, Inc.

821 Market Street,
San Francisco, Calif.

Only $1.50 Per Pair

Wade Square Law Condenser and Dial

All sizes, complete with 4-inch vernier dial, for:
Capacity .000125 mfd. $6.
C~pacity .00025 mfd
Capacity .00035 mfd.
Capacity .0005 mfd.

At your dealers, otherwise send purchase

price and you will be supplied postpaid.

THE VIKING TOOL AND MACHINE CO., Inc.
747 65th Street, Brooklyn, N. Y.

EVERYTHING IN RADRIO
AT ATTRACTIVE PRICES
SETS OR PARTS
Mail order only
ALL RADIO COMPANY, 417 North Clark St.. Chicage

RADIO0 AMATEURS—Improve your set with a Faradon
Mica Condenser, Model TUC 1015, made e\m-eul'» for Radio
Corporation. 5. Originally listed $3.25. Capacity
range . d. brand new and packed im
original containers. Instruction sheet enclosed. Send your
order in nmow! Postage®Prepaid Anywhere in the U.

UTILITY RADIO CO., 58 North Gth Street, Newark. N. J.



EVERY WHERE Bi g
9

00

PAGES
[LLUSTRATED

Stories by
H. G. WELLS
JULES VERNE
EDGAR ALLEN POE

and other great writers

Radio News for April, 1926

INTRODUCING

N 1704

V4

THE
NEWEST
STORY
MAGAZINE

SAIHOLS DNIZVAY

[ 9860/ WAV

Smashing

Stome By
H.G.WELLS _— - —
JULES VERNE~. ~ _
EDGAR ALLEN POE - .

PERIMENTER PHILISK(HC comMr
mmoﬁ:ws = SCIENCE ‘& INVENTI! AR R

,(’ it ///// w

e

o
PURLISHERS "OF
INVENTION - IADIO RiVlEW AMAZING STORIES .= RADI QINTERNACIONAL

Stories of the

Future, Educational, Absorbing

You are familiar with some of the brilliant works
of Jules Verne, the master of imagination, H. G.
Wells, with his €qually daring imagination, and
other authors of the imaginative school.

Never before was there a magazine that contained
stories of this type exclusively. AMAZING STORIES,
published by the publishers of SCIENCE and IN-
VENTION and RADIO NEWS, and edited by Hugo
Gernsback, himself an author of imaginative stories,
will brmg to you from month to month the most
amazing stories of the world's greatest scientific

fiction.
GREAT NEWS

The publishers of AMAZING STORIES -have con-
tracted for the entire 15 volumes of Jules Verne
stories—each and every story that Jules Verne ever
wrote. Many of these stories have never appeared
in print before in America, except in one expensive
library edition, while most-of Jules Verne's stories
have never been available to the public at large in

America. AMAZING STORIES has all of them and
will publish them for several years to come.

The publishers of the new magazine are scouring
the world for stories of this type, and have already
secured English, French, and German works, all of
which will be published in forthcoming editions.

In the very first issue, one of the finest bits of
imagination of Jules Verne, “Off on a Comet” is
published. There also appears stories by H. G
Wells, Ray Cummings, Edgar Allen Poe, and others

Interesting. startling, and amazing from cover te
cover. Every story illustrated. Don’t miss the first
issue, buy your copy today and watch for the next
issue, or you can receive your copy every month
by sending $2.50. Your dealer will have single
copies for sale at 25¢c each. The magazine being ad-
vertised widely, there will be a tremendous demand
for it, so place your order today.

Amazing Stories is published every month, con
tains 100 big pages, illustrated, large size, 8 x 1)
inches. A great big book. Do not miss it.

READ AMAZING STORIES

SOLD EVERYWHERE, OR IF YOUR DEALER CANNOT SUPPLY YOU

WRITE DIRECT TO

Experimenter Publishing Co., Inc., 53 Park Pl.,, New York
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The Radio Watchman
~ at the Gate

(Continued from page 1408)

o

can be detected with certainty; in practice
the apparatus would be set to an adjustment
a little less than critical, so that the smaller
bits of metal need not cause Signals in the
phones. In order to ,prevent the purpose of
the detector being defcated by the presence
of lunch cans, thermos flasks, or other prop-
erty of the workmen, a shelf is provided at
the side of the wicket, as shown. The employe
leaves any metal articles before passing
through the wicket; and then returns to get
them, before leaving through the main gate.

If the detector shows the presence of an
undue amount of metal on a person-passing
through the gate, he may be then searched
with more care. A small “searching coil”
is provided for this purpose, which acts on
a similar principle to the larger circuit. By
moving this coil over the hody of the person
searched, the location of any piece of metal
is determined accurately in an instant. This
auxiliary coil may be made so sensitive that
it will respond with certainty not only to
coins in the pockets, but also to the presence
of a stick-pin in the cravat or of metal fill-
ings in the teeth; and that without actually
coming in contact with the person thus
searched.

RS 810001 T 4

Book Reviews

IR R 811 5 R “

TUNING COILS AND METHODS OF
TUNING. By W. James, Assistant
Editor of Wireless IVorld and Radio Re-
view. Stiff paper cover, size 514 x 8%
inches. 75 pictures and explanatory
sketches. 128 pages. Published by Iliffe
& Sons, Ltd. Price 2/6 (with postage,
this comes to about 70c).

An extract from the author’s preface states:
“Formulas and examples of their use will be given
only when they are essential for correct under-
standing of the subject.” We tind this decision
to be well carried out.

This is probably the most complete book avail-
able on the one subject of inductances, practically
every form taken by inductance being mentioned.

Onc very noticeable exception is the toroid.
This form of winding is coming into more general
use in the United States and is worthy of treat-
ment.  “Astatic” and  “binocular” coils are not
described, either. However. this deliciency may
be compensated for by a study of the article on
inductance appearing in the February, 1925, issue
of Tue EXPERIMENTER magazine, where these
three forms of winding are pictured and de-
scribed.

“Inductance’” is treated 1inathematically, theo-
retically and practically,

“Spade” tuning is described at considerable
length, We do not belicve this form of varying
the inductance of a coil by placing a metal plate
in variable relation to the coil has been used in
American reccivers since the “Mignon” line of
apparatus entered and left the Amierican market
some years prior to the advent of broadcasting.
A tuner of English manufacture using the princi-
ple appears on page 43 of the July, 1925, issue
of this magazine. "

The author’s paragraph, “Spade tuning intro-
duces no scrious losses, provided the spade is care-
fully designed,” should cause experimenters to
invent many new ways of adapting oar present
and  multitudinous circuits to include this form
of inductance variation as a possible solution of
some unsolved problems.

The text is so written that anyone can readily
understand it.

Not being an ephemeral book, it is certainly
worth binding in more permanent form.

THE HOME CONSTRUCTOR’S WIRE-
LESS SETS. By F. H. Haynes, Assist-
ant Editor of Wireless World and Radio
Revieww magazine.  Counting postage, the
price is about 50c.

Tl_’le contents page lists complete constructional
details for a Simple Crystal Set. Single Valve
Set, a Note Magnifier (Audio Frequency Am-
plifier), High-frequency Amplifier and Detector
Set and a Power Amplifier. This seems to cover
the range of essential units in more general use.

British Post Office regulations prohibiting the

e Mystery Receiver

CHARLES LEUTZ’S LATEST EPIC

THE UNIVERSAL SUPER-8

LICENSED UNDER HOGAN PAT. 1014002

Tunes all Wavelengths from
35 Meters to 3600 Meters

The Universal Super 8, “The Mystery Receiver,” is an improved design of the
Universal Plio 6, but does not by any means supe le the Umv_ers_al Plio 6,
which is still continued and which’is the leading broadcast receiver in its sphere.
The Universal Super 8, however, is an advancement in that while it retaius all
the salient features of the Universal Plio 6, adds some ncw desirable features,
making it the highest grade set possible to produce.

(1) Meters are provided to read the battery voltages.

(2) A special antenna coupling circuit is provided to reduce interference and static.

(3) Geared verniers are brovided on the tuning controls.

(1) Metallic shieldings provided at points deemed advisable.

(5) Seven tubes are used to give still greater volume and fine tone musical rebroduction.

(6) All the important component barts are encased in a mctal oontainer, and factory sealed
to prevent any damage and to prevent competitors from eopying the new features.

(7) We belicve it is impossible to trace the circuit and desisn by taking this recceiver
apart outside of our factory.

The exact function of the seven tubes of the Universal Super 8 is not rcvealed
at this time as the manufacturers desire to keep all details a secret until full patent
protection is afforded. Full operating instructions are supplied with each Univer-
sal Super 8, however. Patents are applied for covering some of the features of
the Universal Super 8.

Either the old or the new type tubes are used in the Universal Super 8, and
special provision is made for bias batteries, specified by some tube manufacturers.

Obviously this receiver will not be made on a large production scale, due to the
time needed in building each one individuoally. Orders are now being taken on a
custom-made basis as each set is laboratory tested in Long Island by an expert
radio engineer to insure its perfection.

Tt is believed that the new design embodied in the Universal Super 8 gives the
finest musical re{n‘oductiml, tune, selectivity, audibility and maximum range that
can be obtained by any receiver using seven tubes. Judgingefrom the interest in
our other multiple tube receivers, we believe the demand for this new design is
going to tax our capacity the year around, and, as above stated, orders are now
being taken in rotation. Prices quoted on application.

This receiver is not regenerative and is not a super-heterodyne.

WRITE OR WIRE

GOLDEN-LEUTZ INC.

VAMOS BUILDING
6th & Washington Aves., Long Island City, N. Y.
Cables “Experinfo”

BLUEBIRD RADIO TUBES Th S f E U
—are powerful — sensitive for e aW Or Very se
distanee, give clear volume and

long service. Cuts  wood, iron and bakelite. Esnecially

GUARANTEED* designed  for radio set Dbuilders. Iighly

to work in Radio Frequencr. tempered steel blades. Sold by radio dealers

Neutredyne, § ; and hardware stores or sent by $
and Tiefiox, R mail, postpaid, with six® blades...... 1.00

WITH BAKELITE BASE Dealers  and  others write for

Type 401A Al circular  and  full  information.
Type 400 $2“n Standard
ypes e

B T F. P. MAXSON

Type 412

Also 499A with Standard Base LU.S-PAT. OF 1033 Newport Av.
202-5 Watt Transmitter $3.00 & CHICAGO
When ordering mention types Telaphone
Shipped Parcel Post C.0.D. Lakeview 1403

BLUEBIRD TUBE CO.
200 Broadway Dept.N New York L

Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year
Experimenter Publishing Co., 53 Park Place, N. Y. C.




“STOP’’
and LightningWon’t

Harm Your Set

The National Board of Fire Under-
writers specify that an approved
Radio Lightning Arrester must be used
with all out-door aerial installations.
Protection is easy. Insure your insur-
ance and save your set with a WIRT
LIGHTNING ARRESTER (listed as
‘standard by the Underwriters Labora-
tories). - The-cost is a trifle.

The WIRT LIGHTNING ARRES-
TER is an approved air gap type,
made of bakelite giving ample insula-
tion, with brass terminals moulded in
bakelite, far enough apart so that there
is no leakage. A “petticoat” of bake-
lite shields the arrester from water
and dust. Handsome and rigid. Lasts
a lifetime. Easy to install. Full direc-
tions on box.

THE WIRT LIGHTNING ARRESTER

[S_LISTED AS STANDARD BY THE
UNDERWRITERS LABORATORIES

Wirt ‘Lightning Arrester...$1.00
Wirt Insulator

PPN e .

When you install
fsour WIRTLIGHT-
NING_ARRESTER
get a WIRT INSU-

LATOR and Dre-
vent leakage along
your lead-in wires,
It keeps the wire
at the brober dis-
tance, provides per-
fect insulationsand
provents wear .and
tear on the wire by
preventing saggm"
and swaying.

Sold by Leading Radio Dealers
Wikt (JoMPANY
'PHILADELPHIA PENNSYLVANIA.

Makers of Dim-~A-Lite

$138 U. S. ARMY $90).65
Aeroplane Radio 39

Greatest Set ever offered to public. Quality unsurpasged—
Cost governnient $138. Lives depended on reliability, Rub-
ber cushioned and insulated thruout. No.vibration or distor-
tion—reduces static. Ideal for home, auto, boat or clubhouse.

RECEIVES AND BROADCASTS
Receives on 190 to 600 Meters. - Transmifs on 200 to 500
—S8light chango -needed-. to~ use ‘assizned amateur wave
_lengths. Made by Western Electric Company—uses standard
squipment.
WRITE QUICK! ot v, cet com
nlete detailed mformatlon
teday. Only 100 Sets at this low price—S$39.

WARSHAWSKY & COMPANY
“1915 So. State Street, Div. RN-4 Chicago

Learn Watchwork, Jewelrywork and
Engraving A fine trade commanding a good sal-
T ary, -and your services always in de-
mand. Address Horological, Dept. 5, Bradley Insti- |
tute, PEORIA, ILLINOIS, for our latest catalog.

use of regenerative receivers,- because -of their -in-
clination to oscillate and thus radiate an inter-
fering wave, are generally known (this ruling has

not been enforced to the full extent, because of

the sudden advance of interest in radio, and a
tacit understanding of the extreme desirability of
a non-oscillating but regenerative receiver), and
therefore a brave effort to qualify construction
data on a standard regenerative receiver was par-
ticularly noticeable, the author stating: ““All types
of receivers making use of reaction (regeneration)
energize the aerial circuit to a more or less ex-
tent in the process of tuning, and this is also
true in most cases where straightforward high
frequency amplification is employed.” And then:
“For this reason’ (referring to the use of only
one tube in the oscillating condition, when it is

possible to receive local stations with a fair de- -

gree of quality) ‘““do not let the receiver oscillate
unless this condition is essential to bringing in
the required signals. (The italics are ours.)
“Frequent adjustment of the set during broadcast-
ing hours is the principal cause of interference,
and when once set to the
the tuning controls should be left alone.”

The construction descriptions are det.nled and
complete, making the book of particular interest
to anyone desmng a handy reference to construc-
tion data on common sets.

WIRELESS VALVE RECEIVERS IN
PRINCIPLE AND PRACTICE. By
R. D. Bangay and N. Ashbridge. Stiff
paper cover. 116 pages. Size 314 x 84
inches. Published by Iliffe & Sons, Ltd.
75 diagrams, sketches and curves. Price

. 2/6 (about 70c)

R. D. Bangay is well known to the radio fra-
ternity as a writer capable of making technical
matter understandable to the most metperxenced
IIis “Wireless Valve Recexvexs and Circuits” (or,
as we \v,Puld understand it, “Radio Tube Sets and
Circuits”) should be read in con]unctmn with his
“The Oscillation Valve.”” One is a complement
of the other. Having read the latter, one is bet-
ter prepared to benefit by a reading of the former.

About one-half the book is given over to a
theoretical treatment of the subject. the remainder
being more in the nature of practical data.

Considerable space is devoted to the little-under-
stood grid leak action under the caption, “Grid
Leak Rectification.” Regeneration is not described
at sufficient length in the chapter on “The Use
of Reaction.”

“Characteristic curves” are so well described
and explained that no one, after studying the
text and sketches, need say they caunot compre-
head such curves and lines.

Supersonic (or, as we call it, ‘“‘super-hetero-
dyne’’) reception is dealt with ouly slightly, just
sufficient to show the genesis of the name.

The book should appeal to anyone short of an

engineer. .

“Valve,” “supersonic,” “irames,” “reaction,”
“magnifier” ‘and a host of other wonls of that
ilk cause us to ask whenr an international con-
vention may be expected to decide upon one
standard radio nomenclature.

SIMPLICITY OF RADIO is the name of
an 80-page booklet written by Powel
Crosley, Jr., and published by The Cros-
ley Publishing Co., Cincinnati, Ohio.
Complimentary copies may be obtained by

writing to this company.

The cover is in three tones of blue, and the
booklet .is called “The Blue Book of Radio.”

While devoted to the one objective of increas-
ing public interest in Crosley products, this book-
let will be found of interest to anyone desiring
a somewhat deeper understanding of radio than
can be secured merely by gazing at the neces-
sary parts or the completed set.

How to read diagrams, where to look for
trouble in sets, why the vacuum tuhe functions,
the how and why of the broadcast stations from
which programs_emanate and similar subjects are
treated in this booklet.

The well-used hut ever hélpful “water analogy
is called upon once again to explain the action
of radio instruments and circuits.

RADTODYNAMICS, The Wireless Con-
trol of Torpedoes and Other Mechanism.
By B. F. Miessner. Hard covers. 5147
x 814", 211 pages. Published by D. Van

Nostrand Co., New York. $2.00.

This book is an excellent, practical and compre-
hensive treatise, without heing too technical, on
this branch of the science of telemechanics. or the
control of apparatus at a distance from the operator.
1t is devoted to explanation and description of the
systems and mechanisms used to accomplish this
through the four media. ether, air. earth and water.
The treatment is scholarly and complete, without
being pedantic, and the style is Iucid,

Readers who have found interest in the article,
"Controllmz Power and Motion by Radio,”” appear-
ing in the March issue of Radio News, will be able
to follow this subject systematically through Mr.
Miessner’s book, to which the author of that article
is indebted for much valuable material and for illus-
trations.

desired iransmission, .
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Dealers!
REAL PRICES

We carry in stock at-all times the.
following merchandise—

Electrical Supplies Chinaware
Furniture Hardware
Radio Musical Instruments
Automotive Leather Goods
Equipment Sporting Geods
Aluminum Ware Tewelry
Novelties
FREE! 1926 complete illus-

trated catalog just off press.
Write for a copy at once
Supply limited.

General
Merchandising Co.

Incorporated

818 Walnut St., Philadelphia, Pa.

- Experimenter Publishing Co., 53 Park P,

( A
SEE THAT - S”W
SCREW : :

in crowded
places

X-L
VARIO
DENSER

Results in easier tuning,
more distance, volume and

clarity—greater stability, In-
dorsed by leading radio au-

thorities.

MODEL “N"=—A slight turn obtains correct tube os-
citlation on all tuned radio_frequency circuits. Neu
trodyne, Roberts two tube, Browning-Drake, McMMurd:
Silver’s Knockout, ete. Capacity range 1.8 to 20 micro-
micro farads. PRICE $1.00
MODEL “G” — with grid clips ob-
tains the proper LrlD capacity on Cock-
aday circuits, filter and intermediate
frequency tllnmg in heterodyne and
positive grid bias in all sets. Capac-
ity range .00016 to .00055 and .0003
t0 .001 micro farads. PRICE $1.50
X-L PUSH POST — Push it down
with your thumb, insert wire, remove
pressure and wire is firmly held. Re.
leases instautly. PRICE I5¢

X-L RADIO LABORATORIES
L2426 Lincoln Avenue, Chicago, I}Ii

get
Our]926 7
llr gz Beautfll

Which contains all latest
STANDARD RADIO MER-

T CHANDISE and up to date Log Book

It will pay you to buy frem us. We carry one of the
largest lines of Radio in the East. Dom’t miss the
wonderful opportunity to participate in this Great
Sale, Rush your request at once.

To cover the cost of mailing enclose (0c.
ECONOMY RADIO SALES COMPANY
288 6th Ave. Dept. F. New York

DEAL DIRECT AND SAVE REAL MONEY
(No Dealers)

5-TUBE SET = $28=LATEST DESIGN

This wonderful value made possible because
practically everything is manufactured in our
own factory. We supply chassis completely wired
with cushioned sockets, S. L. . Condensers,
Vernler Dials, TLow Loss Coils, mno cabinet.
Dimensions of set 1(1‘3 in. Latest design, Express-
age extra; weight Ibs, Money rvefunded if un-

satisfactory in 3 dass Remit cé;h Money order
or Fxpress. Dealers write for special proposition.
Duke Radio Co., 326 W. Madison St., Chicago, |l

Insure your copy reaching you each month,
Subscribe  to RADIO NEWS—$2.50 a yeacr.
N.Y
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‘“Variable Capacity”

VT

[nternational Radio
(Continued from page 1409)

LOW-FREQUENCY AMPLIFIER
with distort onless transformers for single
and double amplification

TWO AND FOUR VALVE
APPARATUS
with fixed and setting in spoolcoupling for
all wave-lengths.

My drawingcards in components are
STRONG SOUNDING HEAD SETS
with or without fine insertion of the acoustic
RADIO LOW-IFREQUENCY
TRANSFORMER

14:1

distortionless in steel armatures 6
VARIABLE COXNDENSERS
Plates, brass, dielectric hard ruther with fine

insertion”

The radio fan with some skill in cross-
word puzzles will not be long in solving the
references to “foil-regeneration and fine tan-
ing.”  Though “hard ruther” -may prove
somewhat harder to translate, it is satisfac-
tory to notice from a recent foreign adver-
tisement that this material (insulation) is
not without a satisiactory substitute, for we
read

“All insulating parts for the weak current
and radio industry made oi the easily worked
up and highly superior artificial material
*‘TROLIT’ in all colors.

“Heares, handles. scale discs for conden-
sers, buttons of every description. Vulkan
fibre .in plates, rods and tubes as also all
figured parts. Specialty: bows (unbreak-
able) for head hearers, of fibre, supplied.”

Fortunately this advertisement is in three
languages., so that the radio dealer may dis-
cover, by the exercise of a little ingenuity,
that “hearers” are the circular ear-pieces for
headphones; while the buttons are intended,
not for his pants but for his receiver’s panel.

A. J. Smith.

s R e

NOW ACCORDING TO
THE BOOK ALL I NEED TO
COMPLETE THIS SET IS A
s CATWHISKER

When Pussy Needs a Friend.

The
UNIVERSAL

Standards of Quality

In building a radio receiver remem-
ber that its performance depends pri-
marily upon two things; an efficient
circuit, and the use of good parts.

Wherever you find a popular circuit
you will invariably find General Radio
parts.

The General Radio Company has
contributed more in scientific appara-
tus for laboratory use than any other
one Company in the history of radio.

The same outstanding craftsman-
ship and materials are embodied 1
General Radio parts for use in the
construction of broadcast receivers.

Type 277-D
Coupling Coil
Price $1.50

Type 285
Audio Transformer
6toland2tol
Price $6.00

Through the merits of design. per-
formance, and price, General Radio
instruments for the scientist or sct-
builder are universally recognized as

Type 247-H ,
Geared Condenser the Standards of Quality. —
Price $5.00 . - Type 349
Every instrument made by the Gen- UX-Tube Socket
Price 50c

eral Radio Company is thoroughly
guaranteed.

Write for our latest parts
catalog 923-N.

GENERAL RADIO Co

Type 368 '{{}l']pe 301
Micro-Condenser . eostat
Price $1.25 Cambridge 39, Mass. Price $1.25

IN S T R U M E N T S
““Behind the Panels of Better Built Sets’’

FreetoMenPast40

What is prostate gland disorder? Why does it come
to cwo—thlr%s of all men past middle age? Why does it
cause loss of vitality, sciatica, achmg
feet, back and legs? Amazing book, writ-
ten by well known American sment)st,
answers these questions and tells how
20,000 men have found relief without
d;ﬁga dﬂ:rgery lelessons Simply gﬁrgl‘ :::!:e f

or no ol .
Rioross the BLECTRO 1 TuihifALCo
6056° Main St., Steubenville. Ohio
West Office: Dpt. 6Y, 711 Van Nuys Bldg.,Los Angeles Cal.

nder of eIl ages,
o needed
( l -}
n to try A

0 expert

fato * e Simel There'
e 4
by ‘when Honry Ford got 4 on
'o EARN LE YOU Ll .
Our home-study " course In_ practical o
pranter el pe an in + mnatha Besomatn radio engimoor:
Write for free honk!et Mllllnnx ‘Untouched.

FRPE TWIY Hond tortar gr postal to
FADID ST how to make §100 wi.
AMERICAN RADIO ENCINERHS,

Dept. 407 Hearst Bldg., ‘Chicazo, U. . A.

“Lighting Fixtures”
READY TO HANG
(Direct from Manufacturer)

NEWEST 1926 EDITION

Completely wired including glassware | Shows the latest circuits. the newsst develop. i/ ﬂrt

Send_for new Catalogue No. 27 | ments in radio at startlingly low prices. Get /:‘IM/(WJ
(Just reduced prices) | the parts you want here and save money. D
Special Proposition to Dealers The best in parts, kits, sets and sunnhcs {_ o

Orders filled same day Feceived.
for free copy WOW; alsc please send namcs of one or more

radio fans.
RARAWIK €0.. 102.145 So Canal St . thicads, U, S. A.

Erie Fixture SuppLy Co.
STATION R ERIE, PA.

Insure your copy reaching you each month.

Experimenter Publishing Co.,

Subscribe to Radxo News-—SZ 50 a year
53 Park Place, N. C.
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The New ] RADIO BT
i I NEWS

AMATEURS’ HANDIBOOK
118 Hookups : Over 300 Hllustrations

Any electrician will tell you that his Electrical Handbook is his
‘most valuable reference—so also, the builder, the mason, the
carpenter,, all use a handy reference book no matter what the
job may be. [t is as important as the tools they use to work with.
EVERY MAN SHOULD HAVE A RADIO HANDBOOK, the
real, concise, yet comprehensive book on everything of reference
value to anyone interested in radio whether he builds his own
set or is engaged in professional radio activity.

All information for this book has been carefully culled from the {
pages of no less authority than Radio's Greatest Magazine, Radio !
News. Radio men in constant touch with all radio material have
selected the most valuable articles.

The RADIO NEWS AMATEURS HANDIBOOK contains a
complete resume of every phase of radio. It is the first book of
its kind, a veritable gold mine of radio informatien.

Published in the large size 9 x 12 inches, contains 128 pages, il-

New, Enlarged 2nd Edition lustrated.

D(I’ER]MENTER YUBL-SHING (’OMBANY XN

Size 9 by 12 inches Published and Distributed Dy .

50c the Copy The Experimenter Pub. Co., Inc.

53 Park Place, New York, N. Y.

by
Hugo Gernsback

Editor of SCIENCE & INVENTION,
AMAZING STORIES, RADIO NEWS,
AND RADIO INTERNACIONAL

N 1908, Mr. Hugo Gernsback, Editor of RADIO NEWS and other publica»
tions, pubhshed the first radio magazine the world had ever seen—
“Modern Electrics.” In one of these volumes he ran a story entitled
“Ralph 124C 414+ A Romance of the Year 2660." This story, -although
written many years ago, proved more valuable as the years went by, because
many of the prophecies made in this book gradually came true.

This was in the days before broadcasting had even been thought of, and
pefore” we had the radio telephone, yet all of this is faithfully chronicled in
this story.

Old-time readers of ‘“Modern Electrics'” probably remember the story
and now have a chance to get the complete book.

A pioneer in the electrical and radio field, Mr. Gernsback has a profound
knowledge of the subjects, coupled with a ﬁnely trained and highly imagina-
tive mind.

- This unusual combination has enabled him to foreshadow with almosi
unbelievable accuracy some of the more recent developments. His earlier.
pred)ctlons, which have appeared from time to time during the past decade
in many newspapers and magazines, are now realities. Every prophecy is
based on accurate scientific. knowledge. His ideas are no more fantastic
than the realities and commonplaces of our everyday life would have beep
to our great-grandfathers.

THE STRATF ORD CO., Publishers

For Sale by
The Experimenter Pub. Co., 53 Park P1.,N.Y.
——=—-—=—0RDER BLANK—=————=— .
Just fill out this EXPERIMENTER PUBLISHING CO., |
coupon, enclose ] ascPa:;.( P!aci New York City. l
! Enclosed Bnd $..ovonern. . tor which please send me

$2.15 and we will
send you a copy

—at once Post-

g AQATESS . o.cieveavsiiocotersrrannonniaesesrsiaaccganan
LS PRICE $2.15 POSTPAID et

..................... copies of “RALPH 124C 4147
by Ifugo Gernsback. l

Name
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New Developments in

Radio Apparatus
(Continued from page 1417)

s

s still measured across the terminals of the
{etector and audio irequency tubes, but read
across both the R filaments and the re-
sistor in series.  Thus the voltage on the
R.F. filaments is always known to be the
samé as or Jess than the meter reading.

As an aid to clarity, the primary of the
frst audio irequency transiormer aund the
secondary of the second are shunted by con-
densers.  All of the leads are brought in by
means of a combination plug. which is shown
diagrammatically in the wiring sketch, and is
pictured in the top view of the interior.

The tubes, it will be noticed, are mounted
aorizontally, instcad of vertically, the more
usual practice.  The sockets are supported
by springs, and the whole d:sunb]\ 15 prac-
tically non-microphonic.

samemms e ove st |\ 'This neaw kind of “A” POWER
cabmet, metal work, and panel have been
pays for itself over and over again

i

nlended by a skilled artist.

——— _42
‘ 1—7 S0 TRL | ;
- HE first cost of Unipower  pays for itself over and over :

is moderate—and the first  again. It costs but a few cents :
cost is the last. a month to operate. Write for . !
booklet,“Unipower—a triumph i

W ou al ider th
consider that . .
hen you also in radio power”.

i W 0 sl :
SECONDARY Unipower banishes the cost . o, 0 cronaceparteryco e
and inconvenience of dry “A” 250 Park Avenue, New York

["_4*[‘3"’ A20TPL feoine[4]2] 3

ToRSie 102102 58

battery renewals, or the bother

J

50. a PRI Of Charglng a storage battery’ Unipower contains a Balkite charg-
== YUrRNs.| © |12]6 . h lif f voor t beS ing unit of special design.
% DIRECTION| increases the lhite o AL 4 volt model, $35 — 60 cycles, 110-125
_‘-’vz—: OF PRI, | RH-[RHJLH. . d . . 1 volt A.C. Deslgned for radio sets
"&?g OIRECTIONI gy [p ulp 4 and, mn ad 1tion, gives you the . using 199 tubes or equivalent.
! o SeC. | R-H|RHIRH. . . 6 volt model, $40—60 cycles, 110-125
L [erfee| finest kind of continuous, un- . = f?dk, =
PRIMARY N . WA N ~ using 201-A tubes or equivalent.
INSERTED AT END OF \ failing “A” power, you see how Prices west of the Rockies slightly |
SECONDARY OPPOSITE -_START WINDING . U o - all 0 higher. Special models,25-50 cyclesare
GRID CONNECTION. TTAT THIS END. econormcal nipower really is. available.

This illustration gives data on the construction

of the “canned coils” of the receiver illustrated You,u ﬁnd that Umpo\ver
on page 1414,

A TESTER WHICH CHECKS ALL TUBE A <
functions is desired, are prohibitively ex-
pensive. It requires half a dozen accurate

FUNCTIONS AT ONCE SooE
P
meters to test a tube and really know its

Tube testers which employ meters in the
operating condition.  One manufacturer has Oﬁ' ,when iF’s dn — On 5when it’s oﬁ

sarious circuits, if a complete test of all
discarded the meter method entirely, and pro-

duced a tester which checks simultancously .
(  s1.75 “IMP” Pilot )
Complete
with Lamp
Iluminates dials _and Qualtel turn - snap
front of panels” ‘Provid- ' switch which shows by

ed with extra -terminal = yeq light when “A” fil-
to be used as filamhent ament is “off or om.”
switch when -deésired. = HnERt 1S L Con
Complete with "6-Volt Self contained. oms
7 Lamp. _ plete with 6-Volt Lamp.
Half Size Current consumption negligible, Malf Sizo

In Canada: Carter Radio Co., Limited, Toronto
—

5 Any dealer = \ Write us
::S%ggeipégi‘r can supply D dl 0 for Catalog
VRN 7 %é& F&AGW«E
——-—-Fw_'j
—r— .
This compac{t insétn\fment gives }? ﬂuick. lquali- — —
tative test of tube functions which would re- i ; i i —
quire half a dozen accurate meters to duplicate Insure your copy reac}zlng you eackf nfonth' Subscribe to Radio News
quantitatively. $2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

leto by courtesy of Morrison Radio Co.
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Special Horns |
to fit

Special Cabinets

Although we make 45 different -
amplifying horns for use inside
and outside the cabinet, it is
possible, Mr. Manufacturer, that
you will need

A
Horn of
Special
Size to
Fit Your

New

Model

Miller

Radio horns installed in
many of the highest class radio
sets manufactured. If we may
have your cabinet specifications,
we will gladly design and quote
you on a horn, developed on the
best scientific principles, which
w_i]l fit your set.

are

Miller horns, through experi-
ence and knowledge,
signed on the soundest acoustic
principles. They are imert, and
will not split, crack, dry up,
swell or rattle.

are de-

Let us figure awith yox on
a more satisfactory horn
for your models, old or neac.

The Miller Rubber Co.
of N. Y.

AKRON OHIO

ATENTS

If you have an invention and desire to secure a

patent, send for our Evidence of Invention Blank

and free guide book, “HOW TO GET YOUR

PATENT.”” Tells our Terms, Methods. ete. Send model

or sketch and_description of your invention fer INSPEC-'
N and INSTRUCTIONS.

No Charge for the Above Information

RANDOLPH & CO., Dept. 459 Washington, D. C

ATWATER KENT
RADIO

all of the functions which could be tested,
ordinarily, by the most expensive meter
method.,

The instrument shown in the accompany-
ing half-tone is simplicity itself in operation.
A tube is removed from the receiver and
placed in the socket of the tester, the plug
of the tester is put in the socket in the set.
When the rheostats of the receiver are set for
normal operation the small glow lamp in the
base of the tester will light brightly, if the

tube is good, but will fail to light at all

if it is inoperative. Various stages of bril-
liancy between these two extremes will show
the comparative efficiency of any tube.
“The small bulb is not connected in the
circuit directly. It is coupled electromagnet-
ically to a grid coil and lights due to the
radio frequency energy generated by the
radio tube in an oscillating condition. Any
factor, such as weak filament emission, low
amplification factor, low conductivity, etc,
will decrease the amount of energy generated
and the small lamp will glow less brightly.
With dry-cell tubes the maximum brilliance
is always less than with storage-battery tubes.
This should be remembered in testing the two
types.

Thus, by one simple operation, this tester
checks all of the important characteristics
of a tube, and supplants apparatus of many
times its cost. The older style of meters
will still be used for quantitative tests, of
course, and remain the laboratory standard,
but this one brings a reliable means of check-
ing tubes within the abilities and funds of
the average experimenter and small dealer.

A TABLE WHICH CONVERTS THE SMALL
SET INTO A CONSOLE

The average small set which has no inter-
ior partition for batteries, and is used with a
separate loud speaker, usually calls down the
wrath of the housewife because of the bat-

This table gives to the ordin-
ary radio set all of the con-
veniences of a console. Com-
partments are provided for
“A' “B” and *C'" batteries,

charger, loudspeaker, etc.,and
a drawer for small tools. log,
books, and other accessories
which the radio fan finds con-
venient to have at hand.

tery leads and the antiquated phonograph ap-
pearance of the horn. For this reason the
table console illustrated in the two accom-
panying half-tones will be welcomed by many,
as a means of doing away with the unsightli-
ness of the usual small set, yet without the
expense of buying a complete console.

The horizontal table portion in front is
long and deep enough to hold any standard
set of the usual shape. In the rear, right
and left, compartments are provided for “B”
bqtteries, “A” batteries, and charger, or for
eliminators, and passages for the battery
cables. A grilled opening, semi-circular in
shape, is cut in the wood, behind which the
loud speaker horn or cone is located. It rests
upon an adjustable foot, which may be varied
in height to bring the throat of the horn

Radio News for dpril, 1926

Jo-day
-in every
good set/

From Each Tube

precision  regulation—~automatically
No hand rheostats to regulate.

Used As Standard Equipment In

GEN-WIN

LEMNIS
RECEIVER

Price $1.10 complete with mounting
Write for free hook-ups

“FRadiall Company”

Dept RN-4, 50 Franklin St., N. Y. City

PERITE

REG. .S, PAT. OFF.

Fhe *SELF-ADJUSTING" Rheostat

TRUTH

4

Gffers

~CURVE OF 5700 TRANSFORMER

TURVE OF AMBASSADOR S350
CURVE OF 3000 TRANSFORMER

VoLt
ArEALDN

ocruss

AMBASSADOR
Perfect Radio
TRANSFORMERS

By the most careful labora-
tory tests give as good or bet-
ter results than transiormers
costing two and three times
.as much., Test them in your
set and be convinced of the
TRUTH.

FREE fr e bt 2
formers” and hoik-:;s.

AMBASSADOR SALES CO.
110 Greenwich St., Dept, 450 New York

R T S VTR

The Daven Super-Amplifier
for volume and tone quality

_ 3 STAGES RESISTANCE COUPLED

ECONOMICAL DISTORTIONLESS
Easily added to any set

Saves Several Hours’ Assembly

L For Sale by All Good Dealers
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or the center of the cone in the best position
behiud the grilled opening.

A drawer is provided in front for the call
boo}\ dial log, small tools, and other acces-
sories.

Rear view of the cabinet
shown on the opposite page.
Notice the adjustable support.
by which the loud speaker
may be brought to the most
effective position.
Phlotos by courtcsy of Radio
Industries Corp

A New Radio Freauency

Receiver
(Continued from page 1428)

‘anmmnnms

Two resisto-couplers, with associated re-
sistances,

* One single .00035-u#f. S.L.FF. condenser.

Omne double condenser, consisting of two
00033-#f. sections,

One 10-ohm rheostat,

One 30-chm rheostat,

One single closed- and one single open-
sircuit telephone J'lCl\S

Six UX-type tube sockets,

Ten binding posts.

On the 7x24 pancl are mounted: the single
condenser, in the left-hand center section;
the double condenser, in the corresponding
right-hand center section; the open circuit
)acl and the 10-ohm rheostat, in the lower
left-hand corner; the closed-circuit jack and
tlie 30-ohm rheostat, in the lower right-hand
corner; and the battery switch, in the exact
lower center,

POSITION OF THE PARTS

The sub-panel is supported in the rear of
the front panel by the heavy frames of the
phone jacks and a small “I.” shaped brass
bracket fastened just above the battery
switch,  As can be plainly seen in the illus-
rration, the sub-panel holds the rest of the
ipparatus.

One coil is mounted on the left side of
she single condenser, the two being con-
nccted to act as the aerial tuning and first-
stage R.F. components. Another goes on
the leit side of the double condenser, and
couples the first tube to the sccond. The
third fits on the right side of the double
condenser, which tunes together the second
and third coils, representing the second R.F.
and detector stages.

The placement of the various scckets and

the audio amplifier components is quite

simple, and will present no difficulties to the
average constructor. The socket behind the
single condenser is for the first R.F, tube;
the one bhehind the double condenser for
the second R.F. tuhe; and the one in the
right-hand corner for the detector. The
grid-condenser-and-leak unit is  screwed
down conveniently in the place between the
last socket and the right-hand coil, and wil}

ungar 1S

1499

the easy-to-use charger

Anyone can clip a Tungar to a battery
and plug it in on the house current.
That’s all there is to it.

| ‘ Attach a Tungar at night—and have
\ snappy batteries in the morning. It
will not blow out Radiotrons.

Tungar is the original
bulb charger. It is a

G-E product developed It needs little attention. Only a dime’s

in.the Research Lab-

pratosies of General worth of current consumed for a
ectric.

The new Tungar charge. No wonder “Tungar” is fast

charges 2, 4 and 6 volt

A" batteries, 24 to 96 becoming the word for battery charger.

volt “B" battenes in
series; and auto bat-
teries, too. No extra
attachments needed.

East of Rockies
Two ampere size $18.00
Five ampere size $28.00
60 cycles . . 110 volts
Merchandise Department

BATTERY CHARG_W

General Electric Company Tungar—a registered trademark—is found only
Bridgeport, Connecticut on the denuine. Look for it on the name plate.

GENERAL ELECTRIC

[T Save Money on Your ~ |

Raytheon-B-Eliminator

Complete Parts with

RAYTHEON Tube
and full Instructions

NOW 2 5
ONLY $ 8.9
Your opportunity to pur-
chase at a great saving,
complue set of parts and directions for building your
“B I‘lumnatm Genuine Raytheon Tuhe, Thor-
4 Transicrmers.  Only nationally adver-
es apy number tubes, no hum. Money
' antee.  Save one half cest by building. Plug in
any 110 V A.C. socket and your “B*’ Dattery troubles
are over.
FREE Send immediately for Free
Instructions and Particulars
MACK LABORATORIES
725 Cass Street Chicago, Ill. ._J

Build the Radio Broadcast

UNIVERSAL

Four Tube Receiver

ENDURSE by Radle Engineers as the best of over

200 circuits tested . incorpor-

ates all the latest Improvements i recciver design
. truly universal in wave-lensth range.

CUMPLETE KlT of 'mr)rovt-d parts including drilled
e panel.  baseboard,
binding post strip, \\::‘e( etc‘ ob 1scs)ggn

leTE for free becklet containing complete instruc-
tions and temblates for building.

RADIO PARTS CO., LABS.
8 South Austin Boulevard Oak Park, Iil.

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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it Radio’s o
s International

| Magazine
/"] The largest Radio
W Magazine printed
in Spanish

Circulates in 22
Spanish -Speaking Countries

[—RADIO INTERNACIONAL is
RADIO NEWS in Spanish, carrying 96
pages monthly of the latest radio devel-
opments—the best articles from RADIO
NEWS translated into Spanish and to
fit foreign conditions.

2—As it is the best Spanish radio mag-
azine, it is read and studied with eager-
ness alike by amateurs, broadcast listen-
ers, and dealers throughout all Spanish
countries.

3—140,000,000 is the population of

these twenty -two countries—a larger au-
dience than the United States.

4—They are now taking to radio with
the same. enthusiasm that marked the
beginning of broadcasting in this coun-
try.

5—They are big and active buyers—
mostly of American goods, because they
are recognized as the best suited to Span-
ish American requirements.

6—When it is Summer in the United
States—Mid-winter holds south at the
Equator—it is their big Radio Season.

For General Information Write

nl{ﬂ i ,,,l""

i w |

-

Experimenter Pub. Co. Inc.,
53 Park Place, New York, N. Y.
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require only two very short connecting
wires.

The audio transformer and the resistance-
coupling units then {follow in natural order
around the back edge of the sub-pancl. The
last A.F. tube is in the left-hand corner,
where it connects casily with the phone jack
on the front panel. The positions of the
amperites are plain. The binding posts are
distributed along the extreme back cdge.

WIRING DIRECTIONS

It is a good idea to drill and assemble
the front panel and sub-panel as individual
units, and to put them together after as
much work as possible has been done on
each. Much of the wiring on the sub-
pancl, for instance, can be done most casily
with the front pancl out of the way.

Panel view of this radio frequency receiver.
Note the simplicity of controls.

The wiring diagram will be recognized by
many as a more or less orthodox circuit,
without fancy f{rills or unnccessary cm-

bellishments. It is highly stable and de- OR a long time to come, there will _ And best of all, you can construct
pendable, as the results obtained from it will _not be evolved a more efficient cir- it yourself, from i the finest parts
conclusively demonstrate. cuit than thut‘m lthc new Hammar-  Jnown to radio, with results worthy
The filament wiring should be treated lund-Roberts Receiver. of any professional builder.
first. "' The 10-ohm rheostat, R1, controls the Ten leading radio engineers de- The cost. $60.80 (cabinet extra), is
first two R.F. tubes; the 30-ohin one, R2, vised it as their composite ideal. The Iv ab t' ) -third of the rice o.f A
the detector alone. One }4-ampere ballast result is a receiver, operating on only ?“‘ E_lvol;{qo“e e f[’ e
resistance R3 maintains the filament of the five tubes, which possesses the sen- "th_”»f' uit - recever 0 SR
first audio bulb; a sccond (R4), that of the sitivity of a standard eight-tube re- quality.
second audio hulb; while R5, which regu- | ceiver, plus a high degree of sclec- Your dealer sells the famous Ham-
lates the last tube alone, is Y-ampere size, | tivity which minimizes interference. marlund parts for this receiver and
because it is comnected to a UX-112 tube, Tuning is simplicity itself. The can supply you with all the other
which draws that much current. volume and tone are ex- parts specified in  the
The primary of the first lemnis coil, ceptional, the receiver be- “How to Build” book,
L1, goes straight to the aerial and ground e (lcsig’ncd 10 operate on TJor Better. Radio which will be mailed on
posts; while its sccondary is bridged by the ch cone type of speaker. /Hﬁammarlund receipt of 23 cents.
stingletl.()OO‘t“)a-MC c_ollsuliq)searl.ld ’%‘1\13(: ll;rinlil'ncsl (:f) PRODUCTS
e other two coils, L2 .3, are wired 1 N
the plate circuits of the first and second HAMMARLUND MFG. CO. 424-438 W. 33 St, New York
tubes, respectively, and then to the 90-volt UNIT 2 — “Hammarlund, FOUNDATION UNIT
“B” post. The secondaries lead to the grids Jr.” The Precision Midget The Foundation Unit con-
of the sccond and third bulbs—direct to the g‘l)\',‘i*,f,"gﬂ- T O
former and through the grid condenser to the marlund_ Straight-Line Ere- Roborts: Receiver, including
latter. guency Condenser. drilled and engraved panels,
The connections of the double condenser UNIT 4—The New Ham- brackets, wire, screws, ete

marlund Low-Loss, Space- $7.90, at your dealers.

must be carcfully watched. 5 the rotors Wound Coils.
(R) comprise one common sct of plates, one
wire is led from them to the plus side of
the “A’ circuit. The {front set ol fixed
plates, S1, is then connected to the G post
of the second socket; while the back set,
S2, leads similarly to the grid condenser at
the third receptacle.

The audio amplifier embodies the best
features of two systems by employing a
transformer for the first stage and resis-

tance for the last two. Tllcz> arrangement B UILD S T YLE IN TO YO UR RA DIO !

1 signals of g 0 and 1m- . .. . .
furnishes signs of great volume and im Make your Radio a beautiful piece of furniture by building a handsome

e aritt ") - - R
pectable clarity, Condensers Cl and C2 are cabinet with 2 BOICE.CRANE JUNIOR BENCH SAW
the usual blocking capacities, while resis- Mako money building for others.  Tasy to do_the whole job on 2 Tunior
AR > e - Beneh Saw, Does ripping, mitering, grooving, vabbeting. sanding, grind-
tances R3. R6, and R7 are all 100000 ohms, ing, and many other operations with e.lse md accuracy.  Special |)|ddEb cut
and T. 500.000 ohms. Bakelite. Saws 2%/ stock. Table 107 . Driven by % or

~ - < motor attached to light socket. \\me im iNustrated hooklet on henrh
The first five tubes are standard UX- . hand saws, jig saws, iathes and Jointers. \.-\11 s0ld on 1money-back

J01-Axs . ' e ::um-.mtee
201-As, the last one a UX-112 power bulb. | w g"& J E. BOICE Dept. 804-B, TOLEDO, OHIO
The latter 1s quite essential, as a regular
201 A in this position is capable neither of
. . . L L . °
remaining un(lcr-satur_atcd nor of provid- 9 CerUItS-I Tunlng Dlal’
ing the proper plate circuit impedance char-
QN A Separate Circuit for each 40 Meter Wavelength Band.
acteristics to match a conc loud speaker. | A single tuning dial, yet greater sclectivity. Let our near- NEWEST 1926 EDITION
The battery requirements are the usual ones; | ot dealer show you the great Kellogs. Shows the latest cireuits, the newsst develops //

6—V0]t storage “AA’Y and 13--\"01 “B." 8 ts in radio at startlingly low prices. Get b'aol is
= ’ > t w WAVE MASTER “‘x%n]?'n"ts you want here and save nloney. %

. . The best in parts, kits, sets and sunnhcs. 741
Or write for complete descriptive folder No. 1-D today. Oldters filled }s{;gx‘ae da]\‘ re]cetvcd dw 5 o o
KELLOGG SW'TCHBOARD & SUPPLY COMPANY for free copy also please send names of one or mor

! B o radio fans.
“OH’ LADY, LADY! (041 W, Adams Strect Chicago, 1. | FARAWIK GO., 102.145 So_Canal St., Chicago, U. S, A.
Watts: “Why does he always spcak of
5 5 B FETY 5 e .
his wife as Old High Tension! - Insure your copy reaching you each month. Subscribe to Radio News—

Mike O. Henry: “Because she has a high

frequency for charging cverything.” $2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Seven Years of Superiority

KNOWN as the original HI-MU tubes
before the days of BCL;

Preferred by amateurs and experts be-
fore the fist popular receiving setwas sold;

Progressively improved in construction
and petformance;

Made in the newest and best equipped
plant in America.

Get the World on Your Dial
With Myers Tubes
Low impedance, high amplification constant, high
mutual conductance. Best results in any drcnit
—impedance, resistance or transformer coupled.

cAt Your Dealer’s
Myers Radio Tube Corporation
Cleveland, Ohio
Attractive, compact, correct
inside and out, no clumsy
materials. Made by pioneer

designers and builders of
adio Tubes.

[\OUTPUT

Marvelous
Clarity and
Distance
Use Myers Tubes
in any set and get
better results in vol-
ume, tone, range
and ease of control.

Made with stand-
ard four prongbase,
ot double-end, in
types Myers 01 A,
Myers 01 X, My-
ers 99, Myers 99 X.

List Price
All Types

'2.50

At Your Dealer’s

RADIO
INVENTIONS

Protected by U. S. and Foreign Patents,
MASON, FENWICK & LAWRENCE
Patent and Trade Mark Lawyers,

Washington, D. C., New York, Chicago

Established Over Sixty Years

References: Life Savers, Inc., Port Chester, N. Y.;
Stephien. F. Whitman & _Son, Philadelphia; Pacific
Coast Biscuit Co., Seattle, Wash.; Leit, Inc., New York
City; Sprague Warner & Co., Chicago; The Warren
Co., Atlanta, Ga.; K. Baldwin Co.. New Orleans, La.;
Joseph Burnett Co., Boston.

Send Description and Sketch.

Insure your copy reaching you each month.
Subscribe to RADIO NEWS—$2.50 a year.

Experimenter Publishing Co., 33 Park PL, N.Y.C.

The Doughnut Five

(Continued from page 1434)

Vernier dials,

Tube sockets,

Amperites (1A),

Potentiometer 300- or 400-ohm,

Grid leak and mounting (2-megohm),
Grid condenser,

By-pass condensers, .0005-#1.,
Battery switch,

Binding posts,

Phone tip jacks,

Panel, 7x24x3/16 inches,

Sub-panel 7x23x3/16 inches,

18 inches of brass strip, ¥%x3§ inches,
Bus bar, spagletti, machine screws, etc. :

The sub-panel is secured to the main panel
by means of angles made from pieces of the
brass strip 424 inches long, bent at a point
2 inches from one end. Two holes should
be drilled in each side of the angle; if the
coils shown in the accompanying illustra-
tions are used, the holes in the 2-inch sides
should correspond to those in the mounting
foot of the toroid; and both may be secured
to the main panel with the same two screws.

The sub-panel is situated two inches above
the bottom of the cabinet. Two brass feet
are fastened at the back corners, as shown
in the rear view.

The audio frequency transformers are
situated between the toroids. These may be
secured to the main panel or to the sub-panel,
depending upon the size and method of
mounting provided by the make selected.
Those used in the set illustrated are fas-
tened to the sub-panel by the bolts and
thumb-screws which may be seen in the top
view.

The tube sockets are next mounted, spaced
at equal distances from one another. The

Pt DO N 2 DN b L T G0

A view of the front of the Doughnut Five re-

ceiver. Notice there are three condenser dials

to adjust, making the tuning of the set rela-
tively simple,

grid and plate terminals should be at the
rear. The five amperites are mounted di-
rectly in front of the sockets. The main
panel bears nothing but the three conden-
sers, the potentiometer, and the filament
switch. The screws supporting the sub-
panel may be located in such a manner that
they will be hidden by the dials.

For the sake of neatness, and to minimize
the chance of a short circuit due to some
metal object acoidentally getting into the set,
it is best to locate all wiring under the sub-
panel. As all of the parts are arranged in
standard sequence, following the arrange-
ment of the wiring diagram, the wiring
itself is comparatively simple.

It is best to start by wiring the coils to
the condensers, and then to the grid cir-
cuits of the radio frequency tubes, as the
leads of this portion of the set should be
made as short as possible, and should be
spaced at a maximum distance from one
another. Next wire the plate circuits of
the radio frequency stages. The rest of the
wiring may then be completed. without need-
ing particular .care to keep the leads sepa-
rated. A careful inspection of the wiring
diagram should be sufficient guide in arrang-
ing the wires.

OPERATION OF THE DOUGHNUT FIVE

This set is tuned in the same manner as
any standard neutrodyne or tuned radio fre-
quency set. If the first dial does not read
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SEVENTY
WHISKERS!

Don‘t let tube capracity
stop you from crystal-de-
tector clear reception.

Seventy ‘‘Whiskers —silk
core construction—spring
tension and tinsel cush-
ions insure perfect satis-
faction.

Nothing like it. Won't
burn out. Will last for
years. Buy today from
your dealer, or write us.

(Price $2.00)
SCOTT SALES CO.,

International Distributors
439 S. San Pedro St.,
Los Angeles, Cal.
Manufactured by
G-S RADIO RESEARCH LASB.
LOS ANGELES, CAL.

Add a Ferbend Wave Trap
to your Radio Set and “Po-
lice” your reception. Regu-
late traffic! Guaranteed to
tune out interfering station.
Widely imitated but never
equalled. Nota“‘toy”’—qual-
ity, material, wor manship
equal to that of the finest
receiving sets.
iginal a only suecessful
33\;11:\’01‘;]%‘1}.{3.“?\'0\\' iyn its fourth
r. Sent postpaid upon receint
of $8.50 or C.0.D. plus postare.
Send for Free Booklet.

Ferbend Electric Co.
425 W. Superior St.,  Chicage

U. 8. Post Office,
Billings, Mont.

“Ferbend Electric Co.
Gentlemen:

With my,_Fada Neu:
trodyne and Ferbend
Wave Trap | recelved
the address of Pres.
Goolldge fromWOAW
Omaha, on a speCial

length. any
Tana ried to get it but
faflad: Also the base-
PallWorld Series from
WOAW. ‘and

Shenangoah, F‘!%'f‘. :v

against any in the city
regardless of price.

See the new Ferbend “B” (Signed
Eliminator ennouncement 3. A. Thompson,
on page 1507 - Supt. of Mails.”’
RBE|

==

DON’T MISS THIS BOOK

RADIO WRINKLES
ON SALE MARCH 1st

A complete book full of helps,

wrinkles, shortcuts to better recep-

tion. Hints on how to build good

sets, how to get the most from them.

96 pages, 500 illustrations, large
size 9 x 12 inches.

PRICE 50 CENTS
Sold Everywhere

If Your Dealer Cannot Supply You
rite Direct to

THE CONSRAD CO., Inc.
64 Church St. New York, N.Y.
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at - approximately the same figure as the
others, try a different antenna tap. ILeave
the set on the tap which brings the dials
most nearly into synchronism.

The set may be found to oscillate at cer-
tain portions of the wave-length range. In
this case the potentiometer should be varied
to control the voltage on the grids of the
radio frequency tubes. This potentiometer
will be found to serve as a volume control
as well. ‘ .

If the set does not give satisfactory am-
plification in the first test, try reversing the
terminals of the doughnut coil primaries.

The values given for by-pass condensers,
grid condenser, and grid leak are arbitrary,
and will vary with the tubes used. If the
results obtained with the original assembly
are not perfectly satisfactory, try other
values for these.

YT

The Ghirard Vill

Super-Heterodyne
(Continued from page 1431)

TRERATTTITImm

probably be helpful here. The top lug near-
est the front panel is connected to the stator
terminal of the oscillator condenser. The
connection to the middle lug goes through the
tube panel to the plate terminal of the os-
cillator tube. The rear lug goes to the rotor
of the condenser. The front lug, at the
lower end of the coupler, goes to the A-bus
wire; the rear lower lug to the 0.005-#f.
oscillator grid condenser.

After the parts have been assembled on
the tube and front pancls, do as much of the
wiring on these panels as possible before
finally fastening them together. Have the
soldering iron hot enough to make the solder
flow freely; and be sure to make the joints
strong mechanicaily. The best mechanical
design in any set is worthless if the con-
nections are not properly made. Shape the
wire carefully, so as to make a neat job.
Wipe all the excess soldering paste from
each joint with a clean cloth, after solder-
ing.

The wiring diagram (page 1431) repre-
sents the connections of the set in the final
form adopted. When the wiring is com-
pleted, check it over carefully at least twice
for in a set of this type it is very easy to
forget one or two connections.

TESTING AND OPERATING

When the set is ready for testing, set the
oscillator coupler at {fuil-coupling position.
Set the midget condenser at minimum capac-
ity. Connect the “A” battery first. Insert
the tubes and see that they light properly,
when the filament switch is pulled half way
out. {(The phone plug must be inserted to
light the last tube). Now connect the “C”
battery (414 volts). If cvervthing seems
all right, connect the “B" batteries to the
set. Start with 90 volts on the A.F. ampli-
fier; about 67% volts on the intermediate
frequency stages; and around 45 volts on the
detectors. Connect the speaker or phones,
being sure that a loud click is heard.

You are now ready to connect ‘he loop.
[t must have a center tap, and should cover
the broadcast range of wave-lengths when
used with the 0.0005-#f. condenser. The
loop used by the author for testing consists
of 13 turns of wire, spaced 14 inch apart,
and wound in a square pancake form with a
mean side Iength of 15 inches. A center tap
is provided. Connect the loop to the set.
Reception for any station will be found at
a maximum when the plane of the loop points
in the direction of the station received.

Now turn the two d:tector tubes up about
three-fourths of the way. Turn the oscil-
lator and I.F. amplifier tubes up to about
half of full brilliancy. The lact A.F. tube
may also be turned up about 75 per cent.

Amazing

Success &.‘ e\d_ '

of

.
Ca\sovqﬁcun

Built with
Camfield Parts!

Never before has such widespread endorsement
been given any new radio circuit in so short a
time! From all parts of the country letters are
pouring in telling of the wonderful results ob-
tained with the new Camfield DUODYNE CIR-

CUIT,—a circuit which prevents oscillation.

Build It Yourself with ssogg

Camfield Parts—Save

The following Camfield Parts are es§ential‘ for
use in building the Famous DUODYNE CIR-
CUIT:

{ Type 22K Camfield Duoformer Kitemomeeern. $10.00
(Containing Three Duodyne Transformers.)
3. Type 886 Camfield Straight Line Variable Con-
densers, each - $6.00
§ Type 11 Camfield Bull Dog Grip Sockets, each .65

Write Today for Your Copy of Complete
FREE Descriptive Story

telling about the DUODYNE CIRCUIT and
Camfield Parts—and how simply and easily you
can build this set which
is bringing such re-
markable results every-

Dealers!

Write today for com-

plete information about Al

et e Gireor Where! Send us the
and Camfield Parts. Give name Of your I‘adlo
us the name of your d

jobber. caler.

1503

CAMFIELD RADIO MANUFACTURING CO.
OAKLAND, CALIFORNIA

829 HARRISON ST.

THE OMNIGRAPH MFG. €O.,

LEARN THE CODE AT HOME

1 OMNIGRAPH

teach you both the Wireless and
pensively.

messages, at any speed, from § to 30
minu‘e.

with a money back guarantee. The

OMNIGRAPH

THE OMNIGRAPH Automatic Transmitter swill
Morse Codes—
right in your own home—quiekly, easily and inex-
Connected with Buzzer, Buzzer and
DPhone or to Sounder, it will send you unlimited

5 words a

THE QMNIGRAPH is not an experiment. For more
than 13 years, it has been sold all over the warld
i OMNIGRAPH
is used by several Depts. of the U.S, Gavt.—in fact.
the Dept. of Commerce uses the OMNIGRAPH to
test a'l apelicants applying for a Radio license. The
has been_ successfully adopted by the

3 e leading Universities, Colleges and Radio Schools.
Send for FREE Catalog describing three models, DO IT TODAY.

15 HUDSON STREET, NEW YORK CITY

If you own a Radio Phone set and don’t know the code—you are missing most of the fun

Insure your copy_reaching ‘you each month.
Experimenter Publishing Co., 53 Park Place, N. Y, C.

Subscribe to Radio NEWS_$2'50 a year.




$2:73 world
Storage “B” Battery

12 Cells, 24 Volt units. Equipped with Solid Rubber
Case, an insurance against acid and leakage, Extra
heavy glass jars. Heavy rugged plates. Built with
the same care and precision as the famous World
Radio “A” Batteries.

Lasts Indefinitely-- Pays for Itself

Economy and performance unheard of before! Re-
charged at a negligible cost. Delivers unfailing power
that is clear, pure and quiet. Tube plate (B) voltage
is best served by storage battery power. It is, above
all, constant, unvarying, dependable and efficient.
Radm tubes are far too critical to subject them to
power less efficient than that coming from a good
storage B’ battery. Your set demands the best!

Tested and Approved
by Leading Authorities

The following qualified institutions of merit have
tested and approved World Storage “B” Batteries:
Radio News Laboratories, Popular Science Institute
of Standards, Popular Radio Laboratories, Radio
Broadcast Laboratories, Radio. Age Laboratories,
Lefax, Inc, and others equally important. You
can depend on a tried and proven article when you
decide on a World Storage ‘B” Battery. Thousands
in use. Order yours today!

SEND NO MONEY

Just state number of batteries wanted and we will
ship day order js received. Extra Offer: 4 batteries
in series (96 volts), $10.50. Pay expressman after
examining batteries. 5 percent discount for cash
with order. Save 50 percent—get a tried and proven
battery of merit, by mailing your order in NOW!

WORLD BATTERY COMPA
1219 So. Wabaishh Ave., Dep (. 75 Ch:.cago. j1i5%
Pricenteraty 105 A 834 mu;s Ye0 Amg ‘313535 }’fmmp $14.00.

World

STORAGE BATTERIES

= WEAF.# WEN = WJ5 = KHJ = KGO = REAF =~ WY = KGF]

Set your Radio Dials at 210
meters for the new 100t
watt World Storage Banery
Station, WSBC, icago-
Watch for announcements.

Are Your Variable
Condensers Dusty?

You will not get satisfactory
results if you allow dust to
collect between the plates of
vour variable condéensers.
You can thoroughly, quickly,
safely and easily remove the
dust in your set with the

LITTLE MARVEL
RADIO BELLOWS

! Special rubber tip prevents
damage from contact. Fre-
quent use of the LITTLE
MARVEL keeps your set at
its highest efficiency.

Sent Postpaid anywhere in
U. S. upon receipt of $1.50.
Money refunded if not satis-
factory.

J. C. CHRISTEN MFG. CO.
121 Dock St. - St. Louis, Mo.

TO JOBBERS AND DEALERS:
WRITE FOR OUR PROPOSITION

Insure your
Subscribe to RADIO NEWS — $2.50. a year.
Experimenter Publishing’ Co., 53 Park Pl, N.Y.C.

copy reaching you each month.

Set the potentiometer.at mid position: By
turning this to the right you should hear a
strong click as the L.F. tubes go into oscil-
lation. Slowly rotate the oscillator dial; if
whistles are heard, the oscillator is perform-
ing correctly, Turn the potentiometer to the
feft until a click is heard, showing that the
LI%. amplifier has gone out of oscillation.
Rotate the loop tuning condenser dial very
slowly, one division at a time, and for each
position rotate the oscillator dial over an arc
of about 30 degrees in the vicinity of the
setting of the first dial. It will be found
that the two dial settings are very nearly
alike for any station on both dials.

When a station is brought in, adjust the
tubes to their best operating point and move
the potentiometer to the right within a short
distance of the oscillation point. The poten-
tiometer and rheostat dials need be changed
very rarely when once set. Now adjust the
oscillator rotor to the minimum coupling po-
sition consistent with no decrease in signal
strength. Increase regeneration by means of
the midget condenser until the set is working
just below oscillation. These two parts need
never be touched when once set. However,
if a new oscillator tube is used, the coupler
setting may have to be varied somewhat

Now vary the various “B” voltages until
the best combination is found. The author
has found that distant stations can be pulled
in very easily if the second detector tube is
turned down quite low, and the loop is ro-
tated very slowly while tuning. A calibra-
tion curve for the two dials. using the loop
specified, is given on page 1430.

The Experimenter’s Own
T.R.F. Set

(Continued from page 1426)

When under certain conditions this set
is made to operate as a regenerator, the ad-
justment of the grid leak, 8, will be found
critical. In fact, under all conditions, this
leak must be adjusted to suit the tube that is
used as detector ; but under regeneration con-
ditions, the adjustment will be found most
critical. Change the value of the grid leak
until it is found that the set goes into oscil-
lation with a soft hiss rather than with the
usual bang. When the detector circuit is in
this condition, the circuit can be brought
closer to the point of oscillation and hence,
the detector circuit will be at its most sen-
sitive point without spilling over into oscil-
lation just when this condition is not desired.

When you build this set, do not expect
to get the best of results immediately. It
may take hours of adjusting and experi-
mental work before you hear good signals,
but when you do finally get the set adjusted,
we are quite sure that you will be more than
pleased with its peculiar action. Operating
this set will give you what might almost be
called a course in radio, because of the vari-
ous features that you will find prominent in
connection with it.

INTERFERENCE”

“SPARK
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Eliminate

Interference

WITH THE

Arscc

ANTENNAE

REG U 5 TRADE MARK
PATENT PENDING

SWEETENS RECEPTION
INCREASES SELECTIVITY

CUTS DOWN STATIC

80% of all reception troubles are

due to faulty outdoor aerials,
The improved EFFA is a
scientifically ~designed antenna

that gives maximum signal
power, still eliminates elec-
trical and other interfer-
ence. Gives sweeter. clear-
er reception, cuts down
summer static, and enables
you .to separate stations
that ordinarily mterfere
with one dnother.

Can Be Used Anywhere—

Indoors or Out!

The EFFARSEE consists of 100
strands of copper wire, insulated
from one ancther and from mois-
ture, covered with parchment
and equipped with special fixed
condensers. Can be used in-
doors or out, hung on_walls,
hidden under rugs, or rolled up 3]
in some corner. Eliminate the H
interferences that handicap ré- s
ception—give your set a chance §
to do its best. Write for testi- B
menials of enthusiastic users.
Type IXL (large).. $4.00
Type BXL (small).. 2.50

131 CENTRAL PARKWAY,

At any radio dealer
—or write direct.

FISHWICK RADIO CO.

CINCINNATI, O.

WRITT,
2—vE
G\DAWTEE

RRDu
2 5 Battery Prices

SMASHED!

T To Consumers Only
Hereis areal battery quality,
% guaranteed to_you at prices
1 that will d the entire bat-
3/ tery-buying public. Order Di-
rect From Factory. Put the

Dealer’s Profit in your own pock-
et. You actually save much more
than half, and so that you can be
convinced of true quality_and perform<
Written 2- Year, Guaran-
tee. Hereis your protection! No need to
{ake a chance. Our battery is right—and
the price is lowest ever made. Convince
yourself. Read the pncw!

Auto Betteries _ Radio Batteriee
©Volt,11 Plate, $8.50 SVolt 100Am 8.
svmt 13 Plate, $(0.25 GVolt..l20AmD.5m 25
13Volt, 7 Plate,. §||.75 6VoIt, 140AmD. 31 1'75
Buy Direet—Send No Money

o ask no deposit. gmm‘% n

Ty

ress and style auted
me day we receive four order
subject to your exxm namm
on arxival,

der. You cannot lose!
Send Vuur order today

ARROW BAT\'ER‘I co.
t. & 5 So.
Wahasn Ave-,chu:ago

Repaired—Exchanged—Sold
Send broken or burned cut tubes to us.
$ new, $1.00 each for common tyDes. Or
—we exchange one of your present tubes
for another type, for your tube and $1.
Send for price list on special types that
list for more than $2.50. Send no
money, We ship all tubes C. 0. D.
You are assured perfect tube performance with our re-
rairs because we operate our own tube laboratory. Don’t
take chances. Send your tubes to us—one of the oldest
high frequency laboratories in.the country.
CHICAGO ELECTRIC DEVICES CO.,
70 E. 22nd Street, Dept. 34, Chicago, 111

We repair and return them good as
We Operate Our Own Laboratory
Established—1920

-~
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Thirty Years in the Dark

Room
(Continued from page 1421)

‘he dream of artificial daylight kept him
from accepting. By this time wireless teleg-
caphy had become practical in a sense and
was recognized as a permanent addition to and
advance in the field of communication. Moore
was much interested in the work of Duddell,
an Englishman, in superimposing a telephone
drcuit on a D.C. arc in a gas jet, because
Moore himself had discovered a system for
1is light consisting of a low-voltage circuit
superimposed upon a high-voltage one.

Contemplating wircless telegraphy and the
current” advances in this field caused Moore
‘0 revert at times to his carlier dream of
seeing electrically, and he rccorded details,
sery interesting today, of how it might be
accomplished.  Again, however, his backers
-efused to spend money on patents.
DEVELOPMENT OF THE MOORE LAMP

In experimenting with vacuum-tube light-
ng it was necessary to make literally thou-
sands of models of all shapes and sizes. In
sonsequence there was much popular confu-
svion about what the “Moore Light” really
was. Some referred to it as the largest
single lamp ever made, 250 feet in length,
and others as the smallest. TFig. 1 shows
»r describes only thirty-cight of these models,
n various stages of development. Some of
hese are drawn schematically, and do not
ndicate the dimensions of the lamps to which
-hey refer. Some which might appear to
e a foot or two in length. from the draw-
qg, actually were a hundred times as long.

Moore was the {irst to utilize the hitherto-
aeglected, as worthless, negative-glow of the
eissler tube, develop it into a light source.
and place it in an ordinary incandescent-lamp
nulb.  Some of the lamps developed belore
1895 were supplicd with a large plate clec-
rode and a small wire one. Moore noticed
-hat these caused rectification of the al-
rernating current supplicd, but as he was
nterested in light, not rectification, he did
qot attempt to put this feature to practical
ase. It is remarkable, however, that he thus
anticipated not only the IFleming valve, but
-he modern filamentless rectifier tubes as
well.

The vacuum vibrator method of supplying
pcak potentials to the carbon dioxide gas in
the tubes was simpler and more effective
than either the induction coil or the trans-
former methods, when alternating current
was the source. But Moore discovered that
when A.C. was. used in a tube with two-
plate electrodes both became luminous, an
obvious advantage. He soon set about the
task of making a tube to run directly from
alternating current.

From the point of view of the radio
public, it is interesting to find in Moore’s
notes the statement that current flows more
freely from hot electrodes, and that these are
quickest to disintegrate. He had discovered
the features of electron flow in vacuum
tubes, now utilized in radio.

Moore made use of the fact, that hot
alectrodes in his tube would disintegrate, to
produce intense pure white light for a few
seconds or minutes. The record-breaking
photograph of Chauncey Depew, which ap-
peared in the March issue of Ranro NEws,
was made in 1898 by the use of a tube with
small platinum electrodes which vaporized
m the process.

In 1904 a carbon filament was combined
with a large cup-electrode (see TFig. 1,
No. 17). This circuit became one of more
than one hundred patents issued to Moore,
and is the foundation upon which all present
day radio tubes, rectifiers, and low voltage
X-ray tubes arc based.

Previous to 1905 it had been commonly
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Bigoer Radio Bargains

Than Ever Be

New 1926 Radio Guide Free
A Message for Radio News Readers

OMETHING new has happened in the radio world. Readers of
Rapio News, Popular Radio, Radio Broadcast and other radio
magazines know now that the revolution that has taken place in

radio is a silent one, but nevertheless a decided one. The changes as
represented by the new circuits, are really radical, despite the fact that
they have not been heralded from the housetops. Hook-ups that repre-
sent the last word in long range, selectivity and tone clarity can now
be built by anyone, so simple are these newer ideas. One dial control,
one condenser, one changeable coil, with from four to six tubes, the
most simple hook-ups imaginable, will give you radio reception <uch as
you have only dreamed of but never heretofore realized

The New 1926 Barawik Radio Guide
(just out) will give you valuable and au-
thentic information on the new develop-
ments. It will put before you radio’s new-
est ideas and permit you to experiment and
build the circuits that are now “the thing”.
To keep up with radio’s newest ideas, you
will need this new Barawik Radio Guide.

RADIO’S NEWEST IDEAS

A free copy of this remarkable book is
yours for the asking.

Not only are these newer ideas explained
and illustrated, but you are given the op-
portunity of securing these standard guar-
anteed supplies at tremendous price reduc-
tions, at prices that represent huge savings
to you in the construction, up-keep and per-
fection of your own radio set and those

that you will build. SN JEVEUII S
¥ BARAWIK CO., 102-142A So. Canal St., Chicago

1 3 Send v f oy 3 lio Catal, d
F]ll In the Coupon Now : Bui]t(‘l‘er’;ng‘,‘;;:l\e,copy of your new Radio Catalog an

for Your Free Coby ¥ wame oooovvvieeoooo

All that we ask is that you write : Address
us a letter or postal, or better yet, g pyena
fill in the handy coupon at right
with your name and address and, if
possible, the name and address of
one or more radio fans who would
be interested. Iree copy will be
sent you and your friends at once.
Write today—NOW.

60,7100 Weekly

J’el]fng 401550 Meter Set

102-142A SO. CANAL ST., CHICAGO, ILL.

. o e o e O e

Yol GROUND HOG

»The Wi
35, DOUBLES 5™,

§
S

Vi - - M Jround T
SPareTlmeProf_‘ts_No capltal Marvelous newly-invented ground gives 1009, im~
Public wants this Amazing New Set. Coast-to- proved reception.  Doubles power and distance.
coast reception. Receives all waves, 40 to 530 Stops  leakage. Reduces static. Stops jangling 4
meters, Shot sub-panel makes assembly quick and even in mid-summer. Results never before equalled.

easy. We need distributors everywhere, Demon- THE PERFECT GROUND—Proven absolutely es.
stration sells, We carry stock. Set sells at half sential to clear, powerful distance receDtion.
store prices. $60 to $100 weekly easily made, Draws and holds moisture_ indefinitely.  Highly 17

FIVE TUBE DEMONSTRATOR FREE with sensitive to radio energy. No wave resistance.
T

RADIO Al SEND NO MONEY—To introduce, we offer -to
T TTL g e Our S ecial}-’ﬁm t"gi':f on those who act at once, regular $5.00 size for only
in Radio——gives you a Frea $2.00. Send name today and pay ($2.00 plus 17e¢
Demonstrator Set and ap- postage on delivery. Or send only $2.00 with order
= points you as distributor. and_save postage. Satisfaction guaranteed.
h&%entire cost is less than regular dealer’s price for EREE]— Full description of
Set alone. Hundreds are making big money in spare g Hog and big money ///‘/}
fime. Get started now while territory is still open. making agent’s offer on re-
Write Today! Don’t miss this opportunity to make a Quest—write today. " —<__S
fortune in Radio. Get complete training and sales Yale Specialty Supply GCo AB\%:
plan Free! AMBU ENGINEERING INSTITUTE 1807 Grand Ave., Kansas City ¥ i ———
2632 Pralrle Avenue  Div. 25.D Chicago, KHinois . s
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Two Great Radio Books In One

HOOKUPS 200 PAGES—300 ILLUSTRATIONS

Plenty of new and prac-
tical ‘hook-ups, illustrated
and explained in a con-
structional and non-tech-
nical manner. For the
radio set builder and
amateur.

RADIO
ENCYCLOPEDIA

Every issue contains an
instalment of 8. Gerns-
back’s Radio Encyclodped-
ja. The first complete, au-
thentic work of its kind.
Valuable to everyone in-
terested in radio.

CALL BOOK

This is a very valuable
reference, a complete list
of Broadcast stations,
Canadian stations and
foreign broadcast stations.
The most complete list of
its kind. Each list ar-
ranged for logging sta-
tions with dial setting rec-
ord blanks.

RADIO LISTENERS
INFORMATION

This section gives many
hints and ideas on the
care and operation of a
receiving set, together
with practical information
on radio from the listen-
et’s point of view.

— XQOE F9Y19 TV SHINILSIT OIGVY
-y pourguos pMIIATH OlTV. :

GLHIS N

NEWXYQRK CrY

The Most Valuable Radio Book of its kind-for Beginners,
Broadcast Listeners and Amateurs

SOLD ON ALL NEWSSTANDS

C Now the RADIO LISTENERS’ GUIDE and CALL BOOK is combined with
RADIO REVIEW and will be issued four times a year in one great complete volume.

Each issue of this great new book contains a complete digest of practical radio

hook-ups culled from radio press throughout the world, S. Gernsback’s well known

radio encyclopedia, in installments, an international radio press digest of news and
information, a complete accurate list of Broadcast station call letters, and a valuable

section replete with information for the Broadcast listener.
Published in the large Magazine size, contains 200 pages and more than 300 illustrations ALL FOR

50c the COPY. Watch for the first issue on all newsstands and all radio stores beginning February 1st.
You will buy the biggest value in wealth of radio reference material ever printed for the radio

broadcast listener, amateur or professional.

7 Published and Distributed by
COP [ The Consrad Co. Inc. 64 Church St. New York, N.Y.
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supposed that the ideal of cold light would
be achieved by the use of some unique form
»f E.M.F. wave, caused by rapid current
nterruptions.  After working with this idea
for years, Moore was finally convinced that
ne was on the wrong track. He had pro-
fuced by far the most practical means of
sbtaining rapid breaks with his vacuum
vibrator, but the results were not satis-
tactory. So he determined to change his
~hole method, and try the effect of unaltered
Iynamic current. In six months he begun
‘0 get positive results.
PROVING ITS PRACTICABILITY

The third dark room was the vault of the
United States Patent Otftice, where he had
-0 demonstrate his light before the examiners
would grant him ua patent. The fourth was
sme about 12 feet square, which became the
arst room in the world to be lu,hted to
iormal daylight brilliance with ‘“‘artificial
faylight.”  But lighting with dynamic cur-
rents demanded a much larger dark room,
the ffth. 1t was 22 feet wide and 75 fect
ong. A large number of vacuum tubes, cach
134 inches in diameter and 7 feet 7 inches
ong were distributed over its ceiling. This
coom was on the fourth floor of the Power
huilding in Newark. The third floor was
also lighted by these tubes, as were the halls
ind steps leading down to the first floor. It
was the most elaborate display of vacuum-
tube lighting the world had ever known.

Moore installed in the basement of this
building a high-frequency alternator, shown
n Fig. 2. This was the forerunner of the
alternators which were to replace spark and
arc in high-power trans-oceanic wireless
telegraphy, The current from ecach pole
passed through halfi a dozen large inductance

zo0ils, and then to the tubes distributed over |

che building. These were connected in
parallel. Each had two external caps of
metal at the ends, about a foot in length.
[t will be seen that they formed condensers;
and that in combination with the inductances
each tube constituted a resonant circuit which
wouid have to be tuned for best results. No
transformer was used, and the generator was
designed for one million crests per minute.
Thus it could have been used in radio to
deliver a wave of about 36,000 meters. In-
deed, Moore advised several prominent radio
inventors, who called upon him at the
laboratory for information about vacuum
vibrators, to discard the idea as he had done,
ind take up the high-frequency alternator
for radio work.

The necessity of keeping his work before
the public caused Moore to exhibit at the
Mecchanic’s Fair in Boston. Fig. 3 shows
the model parlor and its lighting arrange-
ment. Compared with the ornate fixtures
that were the rule in ordinary carbon lamp
lighting at the time, this room makes an
musually pleasing appearance.

By 1906 other inventors had learned of
che occasional marvelous sensitivity of small
vacuum tubes. Moore had repeatedly sug-
gested the possibility of their use in wire-
tess. One of the objections, most frequently
raised against his suggestion, was the sup-
posed necessity of keeping the gas at a con-
stant critical pressure. Mogre had struggled
for a long time with the problem from his
swn point of view and interest, light. Finally
te solved the difficulty for largc tubes by
means of the “auto-magnetic feed valve.”

THE “BREATHING TUBE”

Fig. 4 shows the mechanism of the valve.
which is designed to keep the pressure in
tubes, some hundreds of feet in length,
stant within one one-hundred-thousandth of
an atmosphere! It consists of a block of
carbon welded into the wall of the tube. and
porous cnough to admit gas slowly. Normal-
ly this is covered by mercury and admits
no gas, but when the current flowing
through the tube changes from the normal
value, indicating a change in gas pressure,

con-,

4 hing elge to buy.
fn_two models, one for Dlrect and the
other for Alternating Curre

.C. Model, price « « « 512.50
D. C. Model, price + « « . $ 9

Onconditionally Guan
anteed to be equal oy
superior to any Elimi.
nator on the market, res
eardless of price.

FERBEND *

ELIMINATOR

Superior Results!

Now you can get
permanentandeffi-
cient ‘“B’’ current
supply direct from
your electric light
socket at a price
scarcely higher
than new ‘‘B”’
batteries. Ferbend
has succeeded in
combining results with first-cost econo-
my, for your benefit. Equip your set
NOW with this wonderful new instru-
ment and be convinced.

Ask Your Dealer or Send Direct

If you prefer, we will make shipment
direct to you upon receipt of price, or
C.0.D. if desired. Remember, superior
results are guaranteed or your money

back. USE THE COUPON NOW!

FERBEND ELECTRIC CO.
425 W. Superior St., Chicago, Ill.

FERBEND

ave

This company also man-
ufactures the famous
Ferbend WAVE TRAP
—the instrament which
has been widely imi-
tated butneverequalled.
It is the only orignal
and genuine.

Ferbend "ma/xm

Bé

Operates at a maximum efficiency
at all times. Noiseless—no hum,
Taps at 22%6—45—90 volts.

Maximum voltage, 100. (for 135
volts, simply add a 45 volt “B”’
battery.)

A. C. model gives Full Wave
Rectification. Cost of operation
less than 50c a year. Lasts in-
definitely.

All parts are specially designed
and manufactured by us for this
purpose only.

Unconditionally Guaranteed
to be equal or superior to any Elimina.
tor on the market, regardless of price.

Ferbend Electric Co.
425 W. Superior St., Chicago

O Send at once. Payment enclosed.

O Send C. 0. D. O Send Literature.
O Send A.C. Model. O SendD.C. Model.
NaM@uuvpseoswsessercncesrer vuneppumenss
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FAHNESTOCK CLIPS

“Popular W herever
Radio Is Used.”

FAHNESTOCK Con-
nectors  are used by
nearly every manufac-
turer of standard radio
sels and manufacturers
of high grade “A’” and
“R" Batteries. FAHNE.
STOCK makes connec-
tors for every radio purpose.
“THE IDEAL CONNECTOR”
Catalog sent upon request

FAHNESTOCK ELECTRIC COMPANY
Long Island City, New York

Loud pleasing tone.

Handsome material
Distinctive design.

$22.50 to $30.00
$10.00 to $12.00

é‘/echccé

State & 64th Sts. - Chicago

Horns
Units

Manufacturers

$2.50 a year.

Insure your copy reaching you each month.
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Beautiful
Waooden
Cahinet

NOW $25

without accessories
Satisfaction Guaranteed
Delivered free anywhere

It's
a
-Tube

GOLD MEDAL
TUNED
RADIO FREQUENCY
RECEIVER

Was $60

in the United States
Agents, Dealers, Distributors
Wanted

GOLD MEDAL RADIO

1032 Longwood Avenue
New York City

6-Volt

Storqgg
Radio’ A
B attery

Most amazing battery value
ever offered! A genuine World
6-Volt Radio **A’’ Battery with

harger. Famous World Qus
ity assured. Equipped with

Solid Rubber Case "™

an_assurance against acid and leaskage, Order Now. We
ship same day — by express C. O. D, subject to your exami-
nation on arrival. Extra Offer: 59, discount for cash in full

withorder. ACTl TODAY!
1 WORLD BATTERY CO.
o r . Dept. 110,
STORAGE BATTERIES 1219S.WabashAve.,Chicago
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NEWEST 1926 EDITION P
/
Shows the latest circuits, the newsst develop-
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/i

i i i i Hoonves/l

ments in radio at startlingly low prices. Get 00K-0Ps/f
the parts you want here and save money. % 040,3
The best in parts. Kits. sets and suppl;ees. \474!"‘.

fitied same day received. Writ
g‘:lg;e Eéolg; NOW; alsc please send names of one or more
radio fans. .
EARAWHK CO., 102-145 So Canal St., Chicage, U. S. A.

the electro-magnet is energized, lowering the
surface of the mercury and causing the
carbon block to be exposed for a few
moments until enough gas is absorbed to
bring the pressure back to normal. This
process continues at definite intervals, of
about a minute for the average: tube, and
caused some wag to call it “the breathing
tube.” The title is an apt one, as the tube
breathes in a manner quite comparable to
that of animals.

Moore installed such a tube in the lobby
of Madison Square Garden, where it re-
mained for many years. While conversing
with Stanford White under its brilliance.
Moore recalled the wisp of light which both
had witnessed about twelve years before, in
the first demonstration in the vault of the
Fdison company. An insignificant beginning,
by faith, had grown into a notable scientific
and economic’ achievement.

The next day an interview between the
two men resulted in Moore’s making, and
presenting to de Forest as a matter of pro-
fessional courtesy, several tubes for radio
use, controlled by a similar vacuum feed.
or “breathing” device: de Forest was still
working at the time with his famous “in-
verted tomato can” over a gas flame. He
soon found that the vacuum regulator was
unnecessary in his work.

The great tube which Moore had installed
in the Garden was 186 feet in length, and
gave a brilliant white light much more
powerful than the old carbon lamps. Yet the
monthly current bill was only one-fifth what
it had been. It was the most triumphant
demonstration to date of the value of the
unique lighting system.

Just before Moore addressed the National
Electric Light Association in 1896, he had
discovered that impurities in the alcohol used
to rinse out the tubes had been the cause
of the light in his early models. This had
led to years of research and experimentation
in chemistry to find suitable materials to
increase the light. Many solids and gases
were tried, but in the end ordinary ‘air was
found to be the most practical gas combina-
tion for use in the large tubes; and this
alone was used in the one in Madison Square

Garden.

THE LQNG TUBE COMMERCIALIZED

This tube marked the entry of a practical
commercial model. Al vibrators had been
eliminated. The tube was operated direct
from a high potential transformer housed
in a steel box. Both of the terminal
clectrodes of the large tube were concealed
within the box, so that no possible danger
could result from accidentally touching the
tube. The instant it was broken the cur-
rent would cease, so the installation was
practical and fool-proof in every way.

Soon the long-tube installations became
commonplace. One could ride on a Broad-
way car from the Battery to Central Park
in the evening, and have at least one long
tube ‘in sight all the way. The combined
length of these installations would have pro-
vided a tube four miles in length. giving
brilliant white light at a fraction of the cost
of unsatisfactory yellow light from the old
carbon filament lamps.

Some amusing incidents are part of the
history of long-tube instaliations. During a
circus in the Garden. for example, a giraffe
was greatly entranced by the sight of the
tube, thought it good to eat, and proceeded
to take a bite. The resulting explosion was
startling, and caused confusion among the
animals. and the circus-goers as well. An
under-water tube in the million-dollar pier
aquarium at Atlantic City cast a similar
spell over an unwary shark, who also took
a bite, with about the same results.

When such tubes were filled with carbon
dioxide and placed on the ceilings of the
color-matching rooms of the great textile
plants of the country, they emancipated own-
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To the Man with an Idea

I offer a_comprehensive, experi-
enced, efficient service for his

prompt, legal protection and the
development of his proposition.
Send sketch, or model and descrip-
tion, for advice as to cost. search
through prior United States pat-
ents,

etc.  Preliminary advice
gladly furnished without charge.
My experience and familiarity
with 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-
ing your idea free om request.
Write today.

RICHARD B. OWEN

PATENT LAWYER

2 Owen Building, Washinaton.

D. C.
4lA Park Row,

New York City

END FOR YOUR FREE COPY
TESTED HOOK-UPS

Submitted By Users of Our
Wonderful transmitter Button
for loud speakers. Amplifica-
tion and experiments.

Price $1.00 Postpaid with In-
structions

C. L. PARKER
Formerly Member
Examining Corps,

K. Electric Co., 15 Park Row, New York
U.8. Patent Office.
PATENT - LAWYER

PATENTS &5

Patents, Trade Marks, Copyrights, Patent Litigation

Handbook for Inventors, ‘“‘Protecting, Exploiting
and Selling Inventions,” sent upon requess.

Leari

2 Great Shops of |
R

9 or uscless theory.
2

Al practical, personal training. No book: o
2 ile you learn.
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i ELE SR allal et
Dent, 5842 1300-10 W. Harrison Street. Chicazo

| Ask for Special Fiee

The New Magazine
of Novels and Stor-
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ers forever from the tyranny of night and
of dark days. The world at last had a
standard of color values, and the Moore tube
has reigned supreme ever since for this pur-
pose. T'he creation of this lamp gave Moore
much satisfaction, for he remembered an
early day in the Edison plant, years before,
when he had confided to the great inventor
his dream of producing, some day, a light
:hat would be equivalent of daylight. “What's
the matter with my light?”’ Edison asked.
‘It’s too small, too red, and too hot,” Moore
ceplied impulsively, Now his criticism was
iustified and his dream had come true.

Fig. 5 shows one of the earliest color-
matching installations, in the plant of the
Weidmann Silk Company, at Paterson. N. J.
In the illustration Mr. Weidmann, the ec-
centric millionaire, is shown wearing the
wooden shoes which he persisted in affecting
turing his whole lifetime,

SUCCESS ATTAINED

Much of Moore’s sticcess was due to
teadership. He was able to hold the admira-
tion of his employes, and many of them re-
mained with him for years, later achieving
their own reputations as scientists. To
Meéssrs. Warner and Porter, Moore gives
special praise and commendation.

The Madison Square Garden installation
started a period of financial success and ex-
pansion which continued for some time.
Offices were opened in New York City, and
were visited by the foremost engineers and
many public figures of the day. Edison.
Westinghouse, Colonel Harvey, and Joseph
Leiter were among the visitors. Moore was
so pressed with invitations to speak at
various gatherings that he had to decline
most of them. He published several epochal
scientific papers; and after addressing the
Franklin Institute in Philadelphia was
awarded the John Scott Medal.

Moore soon extended his early idea of
electric writing to electric script, using his
tong, narrow tubes. Broadway was soon
flanked with a double line of signs, such
1s that shown in the accompanying illustra-
tion of the front of the World building.

The success of the American installations
caused the formation of many foreign com-
panies for the development of the Moore
light, and created an international demaml
for “glass plumbers.” Over a dozen were
sent abroad to educate the foreign workers.

Thus was reached the height of develop-
ment of this particular invention, Moore’s
first great ideal. It has since taken its
place in the history of scientific development,
and has been superseded by the smaller and
handier tungsten filament lamp for every-
day use. It is still invaluable as a source
of pure white light; and is widely used in
plants where color is an important factor
n manufacturing. TFurthermore it scems al-
most certain that in the future some form of
‘he Moore lamp will again come forward, as
the scientific search for cold light progresses.
The present efficiency of tungsten lamps is
still low in comparison with the ideal light
and the luminosity of gases seems to offer
1 promising path for future experiment.

An article entitled “Controlling Power
and Motion by Radio” appeared in the
March issue of RADIO NEWS,

Due to an unfortunate error, an acknowl-
edgment which should have been published
in that issue was omitted. Much of the ma-
terial in our article was based upon Mr.
B. F. Meissner’s book “Radiodynamics,” the
standard treatise on the subject.

The Editor regrets the omission and takes
this opportunity to acknowledge the source
from which many of the facts presented in
our article were drawn.
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The ‘Benjamin
A REAL
Straight-Line Frequency Condenser

247 West 17th Street, New York

{
!
|
)
Logs evenly over the sweep of the dial in exact ratio with the ;
L broadcasting frequency steps. Eliminates bunching of stations and :
increases selectivity and sensitivity. No body capacity effe;ts andno
absorption losses. A beautiful instrument in-unpolished silver plate,
made with the precision of a watch, to last a lifetime.

Benjamin Tuned Radio
frequency Transformers

Improvement in tone, volume
and selectivity. Low Resistance.
Low Distributed Capacity.
Space wound, ait core; double
green silk insulation—the
nearest approach to an all-air
dielectricconstruction. The high-
est type of inductance. Singly
and in sets of three.

Patents Pending

Benjamin
Cle-Ra-Tone Sockets

Stop tube noises by preventing
thetransmission of outside vibra-

tions into microphonic disturb-
® ances. Four springs support the
socket—*“float” it above the base
and absorb all shocks and jars.
The new “Push” type Cle-Ra-
Tone Sockets are for standard

UX and WX tubes.
Sold through Radio Jobbers and Dealers Everywhere

Send for full information on these and other Benjamin
Radio Products. Address our nearest office

Benjamin Electric Mfg. Co.
120-128 S. Sangamon Street, Chicago

448 Bryant Street, San Francisco
Manufactured in Canada by the Benjamin Electric Mfg. Co., of Canada, Ltd., Toronto, Ontario
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columns.

issues.
accredited advertising agency.

Classified advertising rate twenty-two cents a word for each insertion.
Name and address must be included at the above rate.

OPPORTUN(T‘I AD-LETS

Follow these advertisements every month. Reliable advertisers from all over the country offer their most attractive specials in these

Agents Wanted

Chemisery (Continued)

Ten per cent.discount for 6 issues, 20 per cent discount for 12
Cash should accompany all classified advertisements unless placed by an
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Old Money Wanted

owner buys gold
0; make $1.35. Ten
ars and free samples.
East Orange, N. J.

Big Money and fast sales.
mnlals for his auto.
orders daily easy.
American Monogram Co., Debt.

Ty ry
e $1

Guaranteed Genuine Gold Leaf Letters anyone can put on
stcze windows.  Large prolid enormous demand. Free
samples. Metallic Letter Co., N. Clark, Chicago.

Best seller—Jem Rubber Repair for tires and tubes;
supersedes vuleanization at a saving of over 800 per cent.;
put it on cold, it vulcanizes itself in two minutes and is
guaranteed to last the life of the tire or tube; sells to
every auto owner and accessory dealer. For particulars how
to make biz money and free samble, address Amazon Rubber
Co., 204 Amazon Building, Philadelphia, Pa.

One Agent soH 160 quick action Morey Rim Tools in 3
A Profit $1.25 tool. Auother 13 of 13 demonstrated.
live agents. L. Morey Rim Tcol Co., Blissfield, Mich.

AGENTS: $11.80 daily in adrance (Send for sworn proof)
Introducing New Insured Iosiery. 57 styles, 40 colors, guar-
anteed seven months. No capital or experience reauired. You
simply take orders. We deliver and collect (or you can de-
liver,” suit yourself) Credit given. PAY YOU DAIL
wonthly bonus besides. Spring line now veady. We furnish
samples. Spare time will do. Macochee Textile Company,
Card 4744, Cineinnati, Ohio.

Big Money—fust sales: every owner buys gold initials for
his auto. You charge §1.50, make $1.41. Ten orders dnly
Io\;'\syf Samples free. Vorld Monogram, Dept. 27, New:

Agents Wanted, Vancy zuaranteed radio tubes with Tin-
ported filament. Best by Test. All tvpes, also transmitters,
;-u?lplestulies 31 aO Van Cleef-DeForest Radio Co., Great
\ills, h

~To Sell the Radio Fone Lamp Loud Speaker. Latest ra-

dio reception reproducer. Write for sample outfit. Radio
Film Supply, 1002 Gibbon Street, Pittsburgh, Pa.
Architecture School
Wanted—Building-Draftsmen. Train at home, in spare

time, to be a Building-Draftsman. Big demand means_big
salaries and steady work. Get into Building, America’s
&\'7 000,000.000 industry. Teep right on with vour Dresent

.. We train you by muil. Free Trial Lesson and Blue
I’nnt nlans to show ¥ou how easily and quiekly you. can

learn. Get into the $3.000 to $10,000 salary class. Write
for Free Lesson, Blue Pr and_cataloz. Al free, no
obligation.  Chicamo Technieal College, Dept. 1633, 118

E. 26th St., Chicago, Il

Aviation

Chiemical Apparatus catalog. 1000 illustrations. TEverv-
thing for experimenter, Price 23c, refunded on $5.00 order.
Laboratory Materials’ Co., 642 BEast T1st St., Chicago.
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Educational
Used ' Correspondence School courses s.uc cvcr half. Bar-
gain Catalogue 1000 courses free. TUsed courses bousht.

Students’ Exchange, Dept. A, 47 West 42d bt , New York.
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Help Wanted

Detectives Needed Everywhere. Travel. YTxperience un-
necessary. Write, George Wagner, former Government De-
tective, 1968 DBroadway, N. Y.

Fireman, Tirakeman.

Quatify for $156-8300 raitroad jobs.
237 Railway

Baggageman, Sleeping Car or Train Porter.
Bureau, Fast St. Louis, TIL

All men—women, 18 to 60, wanting to qualify for G
ment Positions, $140—$ 25 monthly, home or
write, Mr. Ozment, 251, St. Louis, Me., immedia

corn-

s

Incorporations

aware incorporator, Charters; Fees Small; forms. Chas.

G, Guyer, 901 Orange St., \hlmuwmn, Del.
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Why not spend Spring, Summer and Fall gathering but-
terflies, insects? 1 buy hundreds of kinds for collections.
Some worth $1 to $7 each. Simple outdoor work with my
instructions, pieture: priee-1 Send 10 cents (not
stamps) for my_ illustrated I’rmpectm before sending but-
terflies.  Mr. Sinclair, Dealer in Insects, Dept. 40, Box
1124 Ran Diego, Calif.
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Learn Chemistry at Hame. Dr. I. O’Conor Sioane noted
educator and scientific 1ulhor1ty, ‘will teach you. Our home
study correspondence course fits you to take a position as
chemist. See our full page ad on page 1481 of this jssue,
ghemlcql Institute of New York, 66 . Lroadway, New York

ity.

Boys——Get a three-foot model aeroblane free. Write to

Acto Shop, 3050 Hurlbut Ave.,. Detroit, Mich.

W

Builders School

Become a Builder. The World’s Bix Pay Ficld—Build-
ing, Be an estimator, superintendent. or have a contracting
business of your own. Train at home, in spare tiwe, to earn
§i,000 to $20,000 a year, or more. No matter what yout
job is now—there’s @ big obportunity for vou. A virgin
field with no overcrowding. ~Free hook, “How te Read
Blue Prints.” actual Blue Print. Plans and Catalog sent
free. $-ee how quickly and easily you will learn this fas-
einating big-pay Drofession. If you are earning less than
$75 a week, write us now. Send for free books and Blue
Trint Plans today! Chicazo Technical School for Ruilders
Dept. 2773, 118 E. 26th St., Chicago. IIl

Business Opportunities

Free Book. SLix\;t gtﬂe Mail Order Business. DTier, 995

Cortland Street,

Responsible manufac(urnr xmnts competent men to manage
office and salesmen. $300 1500 necessary; will allow ex-
penses to Trenton if yon th v.  Address Manager, 558
Torst Richey*Blds., Trenton, N. J.

Chemistry

Learn  Chemistry at Home. T. O’Conor Sloane,
noted edueator and scientifle authority. will teach ¥ou. Our
home study enrresnondence course fits you to take a position
as chemist. See cur full page ad on page 1481 of this issue.
(‘theml[:'ll Institute of New York, 66 W. Broadway, New York

ity.

Miscellaneous

Free tested hook-ubs,
2 Rector

Skinderviken Transmitter Button.
Loud Speakers. Exneriments. I Electric Co..
Street, New York City.

Homeopathic and Brochemic preparations sent pestpaid to
alt parts of the world. Manual and booklnts free. © Halsey
ros. Co.. 643 St. Clair St., Chicago, Ill. Established 1855.

Motion Pictures

Films for Toy Ma\:hmes Hart—>Mix-Chaplin. Complete
stories 1000 feet $3.50. Special 200 foot lengths $1.50 Dost-
paid.  Dig Boys list I‘ree Monarch Films, Department 3,
Memphis, Tenn.

e

g

Motorcycles, Bicycles

$2 to $50Q0 each paid for hundreds of Old or Odd Cmm
Keep all old money, it _may be very valuable. Send 10¢ ‘for
New Illustrated Coin Value Book, Ix6. Guaranteed Drices
;‘-eﬁnostid ;\e pay Cash. Clarke Coin Combany, 1% Street,
L.eRoy, P 0

Patent Attorieys

o1

|

Inventors—Should write for our Free Guide Beoks and
‘‘Ttecord of Invention Blank’’ before disclosing 1nventmns
Send model or sketch of your invention for our Free Inspec-
tion and Instructicns. Radio, Electrical, Chemical, Me-
chanical and i‘rauleumrk exberts. Terms reasonable. chtor
J. Evans & Co.,, 922 Ninth, Washington, D. C.

Patents, Send drawing or model for exaxx{il|;\tlox| aud
report as to patentability. Advice and bouklet free. igh-
est  references.  Ilest results,  Promptuess  assured.

Watson E. Coleman, Patent Lawvyer, 644 G Street, N. W.;
Waghington, D. C.

Patents—)Iy fce_ in i_nst:nllments.c Free personal advice.

¥Frank T. Fuller, Washington,

Patents—Send for form “Evidence of Conceptiory™” to be
vlf' ed and witnessed. TForm, fee schedule, information free.
aster and  Alhwir Registered Datent Attorneys in
l(mted States and Camd‘l, 9 OQuray Bldg., Washington,
)

Patent-Sensé—As one of the oldest firms in America
we give inventors, at lowest consistent charge, a service
noted for rvesults, cudenccd by many well-known Patents: of
xtrao marv mluc T3ook, Patent-Sense, free. Lacey '&
Lacey, 831 St., Washingten, D. C. Estab. 1869.

T

Patents it

Inventions Commercialized.  Patented or unpatented.
Write Adam Fisher Mfg, Co., 278 Enright. St. Louis,
Ao, i

i
Personal of

Lonesome—JIoin cur club—make acquaintances everyiwhere.
Bie 1lustrated book with descriptions and photos, sent:in
plain wrapper for ten cents. Bonatide Co., Dept. 58.
Kansas City, Mo. .

Printing Outfits and Supplies

Print your own cards, stationery, eirculars, paper, ete.
Complete outfits $8.83; Job Tresses $12, $35; Rotary $150,
Print for others, biz nrofit. All easy, rules sent. 'Write
for catalog presses, type, paber, ete.. Press Company, A-];'k,
Meriden, Conn. 1

Radio

No More Batteries, Build your own B Battery Elimin-
ator. Blueprints $1.00 plus prmm"e stamp. Chas. Komunicki,
316 E. 17th St., New. York Cit

Use better Edison ele-
Sample cell 10

Build a Lifetime B’ Battery
ments, welded connections. at 7 cents Dair.
cents. Paul Mills, “oodl)urn, Oregon.

3¢ per pair buys Edison Storage ‘“B’’ Battery elements,'a
rare bargain while they last; only a few thousand left. 72
Q?irs needed for 90 volts. Order now. E. Parker, Peabody,
AMass.

Don’t Buy a Bicycle Motor Attachment until you get
?\llt‘ catalog and prices. Shaw Mfg. Co., Dept. 6, Galesburs,
ansas.

Musical

Cornetists, Trombonists—zet
School, Dent.

Saxophonists,
“'Free  Pointers.
Tuftalo, XN. Y.

c larinetists,
” Virtuoso Music

0ld Coins

German Gov’t Bend 5,000.000 Mk, 1924, $1.50. 2.000.090
Mk Pond 1923. $5.00. 500.000 Mk, Bill and Catalogue,
10e. Norman Shultz, Colorado Springs, Colo.

Atwater-Kent. Crosley. Fada. five tube receivers, speak-
ers, Unipower Dalkite eliminators, Bargains, Menticn Four
wants. \Write today. Garnett Simms, Lake, New York.

Radio Fans wanted to sell standard radio xnpara:us H A
Roberts & Co., 180 Broadway, New York Cit;

Salesmen Wanted

Exclusive territory offered salesmen with capital to mar-
ket our specially designed galvanized radio mast fittings and
establish permanent importing business. Radio dealers_buy
them at sizht, No competition. Sample assortment of Pul-
levs, Mast Bands, Cleats, Lashing- Eves, Shackles, Straining
Serews, Wire. cte. Dost aid anywliere in the world, $2.50.
{,aker Company, Aanufacturing Engineers, Beckenham, Eng-
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Step into
the
limelight!

POPUIAR

Prepared by the stalf of

Invention
uneer the direction
of Prof. Dunninger

Surprise your
friends with a
Mastery of
Mystery

Be the popular man in your circle of
friends. You can entertain them and
hold their attention with a thousand
surprises and novelties.

POPULAR MAGIC contains thousands of
simple, entertaining parlor tricks, as
many puzzling magical stunts and a
whole book full of mystic spirit novelties
that you can entertain your friends with.
A new set of tricks for every day of the
yvear. Compiled from the great mag-
azine “SCIENCE AND INVENTION.™

GET THIS GREAT BOOK TODAY.
Chock full of tricks, Novelties, Mystic
performances, Master sleights-of-hand,
Gags, Disappearing acts. All kinds of
fun. Buy a copy or order direct.

PRICE 50c¢

Compiled by the Staff of

SCIENCE and INVENTION
under the direction of

Prof. DUNNINGER

the man who mystified the Prince
of Wales, Ex-Presidents Harding,
Taft, Roosevelt, President Cool-
idge and other celebrities.

Large Size Book 9x12 inches. 112
Pages—Hundreds of

Illustrations
Sold by All Newsdealers

Published and Distributed by
EXPERIMENTER PUBLISHING Co.,
Inc.

53 Park Place New York, N. Y.

Salesmen Wanted (Continued)

Wonder fluid charges batterics instantly. Chance to make
fortune selling to garages and dealers. Gallon free te
agents. F. & M. Sales Co.. 2069 Kastern Ave., Cincinnati.

Scenery to Rent

Settinigs for Opera, ’lays, Minstrels. ’iush Dréps. Ad-
dreas Awelia Grain, Philadelbhia.

School of Electricity

Electricity—sShort day or evening comrses in Bl
Drafting, Engineering, and Architecture, In Chicag
while you leam. Dart Time positivns pay exbenses
ulty uf experts.  Npecial short courses. Diplumas in 2
B.S. Degru in 3 wvears. Small clusses, individual

¢ ir utuuon with thousands  of
Employment bureau.
ioderate nmm —mnmhlv p'mmenm New College bujld-
ing—all athletics. Al details in 72 page ‘'Blue Boek.”
A copy will be sent to you free. Write today. Chicato
Technical College, Dept. 27, 113 E. 26th St, Chicago, IlI.

Song Poems

Song Writers—Successful (nmposbr has preposiuion, Box
801, Debt R, Cincinnati,

Song Writers

Songwriters: Let me furnish’ the music for Your Sonis,
guaranteeing you absolute satisfaction. Copyrights secured.
Submit your scrints for estimate and free advice. Walte:
W. Newcower, 1674 Broadway, New York.

Song Poem  Writers—For wonderful meledies to your
songs, write, Franeis Conover, (Combposer), Avon, N. J.

Song Poems Wanted, Radio Iublicity Buresu X, 21
Times Square Station, New York.

Stammering

1y correct-

Stop Stammering. All speech defeels suees
ed. Samuel Mobbins, 399 Boylston St., Dostorn

Telegraphy

Telegraphy—Both Morse and Wireless taught thorcug.ly.
Big salaries. Wonderful opportunities.  Expenses low;
chance to earn part. School established fifty years. Cataloy
free. DLedge's Institute, Cour St., Valparaiso, Ind.

Wanted to Buy

Full Value Paid for Old Gold, Jewelry, Waiches, Dia-
monds, crowns, bridges, dental gold. silver, platinum. gold
or silver ore; magneto points, old false teeth. FPackages re-
turned if our offer is not satisfactory. United States Smelt-
ing Works (The Old@ Reliable) 39 So. State St., Debt.
16, Chicago, Il

GEM TUBE

A Guaranteed Radio Tube
Within Reach of All
Lvery tube guaranteed. A tube
for a dollar of $3 value. A trial
order will convinee you as it has
thousands of others. Send your

orders at once.
orders sent C.0.D. parcel post.
4

EACH
(with standard base)
Dealers, Write for Discounts

GEM TUBE CO.

Dept. N. 200 B'way, N. Y. City
220 So, State St.. Chicago. 11
Lafayette Bldg., Detreit, Mich.

Special Library of Information
on

RADIO PATENTS

and

TRADE MARKS
JOHN B. BRADY

Patent Lawyer

Ouray Building Washington, D. C.

Cable address: Teiephone.
RADIOPAT Main 4806

1511

Just Out!

Silver-Cockaday
S-C Receiver

Described in March “Popular Radio”

Single Control—4 Tubes—Most Up-to-Date
of All Circuits. Completely Assembled
Harness Assures Easy Wiring.

The Specified Parts

2 $-M No. 316 ,00035 Gondensers @ $5.75 $11.50
2 No. 515 Coil Sockets @ $1. 2.00
I '“ No. 801 Vernier Dlal . 2.50
[ 2.50
[ 2.5
4 “ No.5i0 Tuhe Sockets @ 50c. 2.00
I No. 340 Condenser—.000025 ... 1.50
I “ Ne. 540 Mounting Brackets (pr.). 70
Yaxley No. 16K 6 ohm Rheostat.. 1.35
No |.Jack . .50

¢ No. 2 Jack .60

“ No. 10 Switch .50

i

|

|

i .

| Pn])met .00015 Condenser with grid leak clips.. .45

! .002 Condenser .. . .40

I ¢ .005 Condenser . .60

| “ 2 megchm leak ......... .23

2 Thordarson Equiformers @ $8.00. 16.00

I Centralab Resistance No. 25 M. S. R, 2.00

| Brilled and Engraved Front Panel 4.590

| Drilled and Engraved Sub-panel. 2.50

[ S-C Wiring Harness ........... 4.00
TOTAL $58.85

I Screw Assortment ....................l. Goacos $ .15

Send for “The Key to The Silver-Cockaday Re-
ceiver.” Price 25¢ postpaid.

WHOLESALE RETAIL

ORISO
Electrical Supply Glnc

15 East 40th Street, New York City

Every Radio Fan
should have this book

JUST OUT—514 PAGES

Compiled by
HARRY F. DART, E.E.
Formerly _with the Weslern
Electric Co., and U. S. Army
Instructor of Radio.
Technically edited by
. H. Doane
O MORE need you turn
from book to book,
$ hoping to find what vou
want. It is all here, in
514 pages crammed full
of every possible radio de-
tail. Written in plain
language, by engineers for
laymen. 100,0 sold.
IT EXPLAINS: Electrical terms and circuits, autennas,
batteries, generators and motors, electron (vacuum) tubes,
many receiving hook ~ups, radio and audxo frequency am-
phﬁcahon, b and 1al and
receivers, super-regeneration, codes, etc.
Send $1 today and get this 514-page I. C. S, Radio
Handbook—the biggest value in radio today.

[ e et i e e e o e

1.C.S.
RADIO

HANDBOOK

] International Correspondence Schoals |
‘ Box 8283-G, Scranton, Penna. |
I enclose One Dollar. Please send me—post-paid—

] the 514-page I S. Radio Handbook. It is |}

understood that if I zm not entirely satisfied I may |
1 return s book within five days and you will
] refund my money. ]
I |
] Name |
] |
1 AAIESS.cururrmamsseesseessssesassssorasas emessassscesssssssnas somens sisces ]
] Cheet here [ and enclose $1.50 if you wish the |

edition bound in Leatheroid.

64 lllustrated Pages
of Radio Bargains!

Write for Catalog Today.

RANDOLPH RADIO CORP:
159 N. UNION AV. Dept. 2 CHICAGO, ILL
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The Bradleyohm is used as
standard equipment on the
Acme B-Power Supply and
most other B-Battery elim-
inators provided with volt-
age control. Silent voltage
control is thereby assured.

Insist on
Genuine Allen-

| | Bradley Products
s : ¥ Sold in Checkered Cartons

How to Get Extra Voltage Taps

from Your B-Eliminator
MANY radio receivers are provided with several

B-battery terminals for detector, amplifier and radio
frequency tubes. To provide the extra voltage taps from
B-battery eliminators, such as the Acme B-Power Supply
unit, is a simple matter. The diagram below shows the
method of connecting the necessary Bradleyohms and
condensers.

A Bradleyohm No. 10 for the 67-volt connection and a
Bradleyohm No. 5 for the 90-volt connection provide
marvelously smooth control over a wide range for these
terminals. The condensers may be larger if desired,
especially when used with audio-frequency taps. The
standard Bradleyohm in the eliminator gives sufficient
range for the detector plate voltage. Your dealer can

o supply you with Bradleyohms
and condensers. Try these con-
nections tonight and improve
your receiving set.
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UT aMagnatron into every socket of your radio
set. Your set will know the difference — and
you’ll notice it, too, by the thrill ‘that comes with
truly lifelike radio reproduction. Clearer music,
greater distance, longer life; all these Magnatrons :
will give you. Quickly you will agree that Magna- . New! The DC-112,

4 . B -vol tube that
tronsare the best friends your set could have. Fehers umasuatly grent

volume without distor-

y " me nd (B rien. Up to usual high
The ok mOder,n la_bératory methods and equlp Magnatron standards.
ment, the finest materials and painstaking precision $ 6 50

enter into the making of every Magnatron.

The DC-201A, the DC-199 (large or small base), the DC-120
(a dry cell power tube),and the Rex (for Beliminators) sell
for only $2.50. By the way, wirite the Connewey Electric
Laboratories, Magnatron Building, Hoboken, N. J.
for your free copy of ‘“Pot Pourri—a
2 shappy review of mirth and
{ music”’.

Complete factory stock for Pacific
Coast carried at Pacific Radio Labs.
256_So. Los Angeies St.,

Los Angeles, Calif,

I

MAGNATRON

DC-199
AMPLFIER & DEYTCToR
CONNENER ELEC LA® Hobaxt

“AGNATRO
DC-112

WEY Erec. LA

DE=201A

’c;a“yEWEY ELEC. LAME | 0



Loudspeaker
MODEL
100

Get the boom of bass notes. Get
the clearsweetness ofhigh overtones.
Give your set rare tone quality with
this RCA Loudspeaket. Itis particu-
larly adapted to sets that use
the new power Radiotrons.

~”

Radio Corporation of America
New York  Chicago  San Francisco

' Loudspeaker

M ADE BY THE MAKERS OF RADIOTLAS




