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SEE PAGE 1120
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GOOD MEN TO KNOW_—_

The tens of thousand of RADIO DEALERS who sell and recommend

CUNNINGHAM RADIO TUBES
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Your confidence is the foundat

CX-316B.

C-11, C & CX-12, C & CX-301A, C-299, CX-299,
Rectifier Tubes CX-313

CX-220, CX-310.

CX-112,

A type for every radio use:

C & CX-300,

Cunningham dealers are good men to know, good men to trust,

good men to patronize

2T

CHICACO
NEW YORK

7&\@

182 Second Street
SAN FRANCISCO

Home Office
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~{ Distinctively Fxclusive féaiul'e i

WE will pay $500 ecash_ for a name besl descrlbmg ‘the new Tower Dia-
phragm—the most Amportant discovery in over 50 years of experi-
mental work in the acotistical field. Over 1000 other valuable prizes will
be awarded to persons, submlttmg names of merit.

Over fifty years ago Alexander Graham Bell invented the telephone receiver with
its all-metal Diaphragm. - Until now the world’s greatest acouslical experts have
been unable to effect any radical improvements on this type.

Now— after exhaustive experiments, Dr. Herman Fisher) the eminent Russian’
scientist and acoustical, expert of the Tower Co., has perlected a marvelous new
Diaphragm—revolutionary in principle and unparallelPd i performance.

The ‘Diaphragm consists of two different materials, one off which reproduces the
upper register of the scale. and the ather, the lower, . making it a veritable double
diaphragm which brings out ALL the notes with” an amd/zmu mellowness of tone,
increased volume and CO\IP ETE absence g.F (hslornon hitherto never attained
in a radio loud speaker. Wi ;

The name “High-Low Tone” haa been sngtrest(-d but we believe some
one can suggest a better one. Let us have yours—it may win the $500
prize or one of the 1000 additional awcudq /

Names must be submitted on U § pos 'er‘r’i@ witly and address
of sender clearly printed—pa-ethers-considered. Send az many names
as you wish Contest clofi r'e?\nmry 15th, so act p © Deci-
sion of Tower Company officialz will be final. 'In event g name
is suggested by more than one person, prizes will be divided equally

S
Tower Mfg. Corp., Boston. Mass.

. Only Jower Speakers eQuipped
= with this Ae ﬂlqolzrag 5

Y
SR
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Contest

Our recent “What's
Wrong” prize contest, chron-
icled in this issue, was such
a brilliant success that we
are going to run a most
interesting and original prize
contest in our March issue—
something never before at-
tempted in this country. As
there will be a tremendous de-
mand for this issue—contain-
ing the biggest contest ever
staged by RADIO NEWS—
it is suggested that you order
your copy from your news-
stand at once.

A Wonderfully Selective
Receiver, By the Laboratory
Staff of Rapio News.

This receiver will afford a sure
and quick relief for all those who
find it difficult to tune in DX
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Long Distance Power Control
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tances by radio. It is a long
wanted article which will be
especially valuable and inter-

esting to all. G

Unexplored Radio.
By Hugo Gernsback
Results of $300 “What’s
Wrong” Contest .......
Radio Receivers by Produc-

tion Methods.

By John A. Pern

Furniture For Sale.
By Andreas MacGillicuddy
Thirty Years in the Dark-
room
The Radie Industry of To-
day. By George Wyncote

New Developments in Radio
Apparatus,
By A. K. Lai
A 30G0-Mile Super-He
yne,

By R. A, Stuart-Frey

Wireless Rudio Dancing.

By Hugo Gerusback
TFive Broac Stations in
One Ran

By S. R. Winters
The Ultimate in  Single-
Control Receivers,
By Ashur van A. Sommers
Speaking Into Miernphones.
By C. D. Isaacson
News  Pictures of Radio
Progreds . .oa. isiwiaen .
More About Radio Wav
By Joseph Riles
The Mysteries of the Wire
Tables. By Herndoun Green
Calibrating Receivers with
Crystals.
J. Louis Reynolds
New Shart Wave Tubhe.
By Joseph Riley
Secret Broadeasting — Tts
Possibilities. By L. Kelley
Wihere Radio and Heat

Waves Meet. X
By Donald H. Menzel

This Issue
Special Cathode-Ray Oscil- 1
1107 lographs. |
By Charles B. Bazzoni 1132 |
1108 International Radio ...... 1134
Iom Pri Esperanto Kaj
Radio.
1110 By James Denson Sayers 1135
The Autoregenerutor, '
1111 By Sylvan Harris 1136
Facts and TFallacies of Ra-
1112 dio Wave Transmi
By Dr. J. H. Dellinger 1139
1114 The “Teanut’™ Super.
By Morris Levy 1140
The Browning-Drake Re-
1115 genaformer,
By Voluney D. Hurd 1142
Duo-Wave -Range Receiver,
1118 By Joseph Bernsley 1144
A Balanced Reflex Circuit.
1120 By L. \W. Hairy 1146
The Radio Beginner.
By A. P. Peck 1148
1121 Solving the Problem of “A”
Current Supply.
By R. A, Klock 1149
1121 .
With the Amateurs.
1122 By Jack Milligram 1151
. The Improved Isofarad Re-
ceiver,
1124 By Byron B. Minnium 1152
1126 Radio Wrinkles ......... . 1153
Radioties .............. .. 1135
1127 Correspondence From
Readers ............... 1156
1128 Standard Hook-Ups ...... 1157
New Radio Patents,
1130 By John B, Brady 1159
Rapro News LaBoratorirs, 1160
1130 I Want to Know.
By Joseph Bernsley 1162
List of Broadcast Station
1131 Calls ....... ... ... 11

d on the 101h of each preceding wmoni. Ther
NUIDGEers ['er Yedl, ription price is $2.50 a year in U. 8. and
Canada and Toreign countries, $5.00 a year. TU. 8. Colr as well ag U, S, &
accepted (o forelgn cuins or stamps), Single copies, 25 cents each, A sample
s un request.
R PUDBLISHING CO., INC.
Al communications and centributions to this journal she
Editer, RADIO NEWS, 53 Park DPlace, New York 3
cannol Le returned u as been included. A
are paid for on publi rate iz paid for n
photoaraphs acemuimny iy

copy
Checks and money orders siiould be drawn to order

Le addressed to

vted contributions
contributions
i good

4 riments;
inz them are highly desirable. i

RADIO NEWS. Monthly. Entered as second elass matter,
Post OMce at New York, N, Y., urder the Act of M 3,

July 12,
1879, Ad

at Long Island City, N Y and San_ Francisen, Ca Title register

Patent Office, Copyricht, 1 by . P. Co., Ine.

Pub ing Co., Puk P . New York.  Tha s magazine are
coryrighted and must not be repraduced without g g full.credit to the publica-
tion,  Copyright In Germany. Reproduction of articles In Germany is reserved

0
for Radio, Berlin 42.

New York City
Genesal Advertising Dept,
53 Park Place

Western Advertising Renresentatives
Finuean & MeClure
720 Cass St., Chicago, Il

New England Advertisina Representative
T. F. Magrane, Park Sguare Buliding, Boston, Mass.

5 0.
Hearst Bldo.. San Franeisen. Calif.

RADIO NEWS s for sale at

and at Brentans’s, Ave de L'Opera,

Xt Cie, 40 Place Verle, Antwe

HOW TO SUBSCRIBE FOl
remittance o E
name of the
TION, the EX
RATES AN

year. (12
tetter 1f e
scriptiens for less

ane year
combination with SC¢ NC
POSTAGE. We p
island possessions,
addition to the subscriptlon price
CHANGE OF ADDRESS.

E AND
1y postage in
For foreizn or C
Notify
several weeks to make an address change en our
ON EXPIRATION of your subseription we cncla

1a

ed States and Canada,
Vise

nll newsstaods in the Un a
Iuuls, France, European agents: 8. J. W
Belgium,
10 NEWS, Send sour name, address and
Co., 33 Park Place, New York. Mention the
We also publish SCIENCE AND INVEN-
TOR CAMPER & TOURIST, 2
rate tor RADIO NEWS is $2,50 per
<o by check, money
I h the msa
pserintion may
XPERIMENTER.
nited Stites, Mex and
15 we require 50 cents in
arges.
e &3 po

, Be
RAD

ure

for

=i

e. It requires

ecords.  Alwa write clearly.
a renewal blank in our last
i

as far in agv

humber to sou; we ston onr delivery to you on expiration.

Pacific Coast Advertising Representatives

Norris Hill

Kansas City Advertising Representatives
Davies and Dilion
15 W, Tenth St., Kansas City, Mo,

Detwiler Bldg., Los Angeles, Calif.

Detroit Advertising Representative
Woy Buell, Donovan Bldg., Detroit, Mich.

.



Radio News for February, 1926

Powel Crosley Jr.,
has always done the
unexpected.

His announcement
of December Twen-
f)/—szbcz‘/z w0Aas no ex-

ception to that rule.
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No Dials
No Panels
Built in

Ultradyne Mod
is a 6 ftnbe Ter
employing the g
ples of the best
cnits, greatiy ¢
and marvelously sus
plified.  In a Duco-
finished, two-toued ma-
lagany cabinet.

135

II"est of the

Rocky Mountains S0

In beantiful
Console Modal

$175.00

Loudspeaker

HIS utterly new kind of receiver, the ULTRADYNE, Model
L-3, achieves the truly artistic form and simplicity of line.

" 1t blends harmoniously into almost any scheme of furnishings.

Unobtrusively in good taste.

New, too, in its extremely simple operation. Stations are
selected by two inconspicuous levers, No intricate tuning.

This new beauty, this new simplicity, is amplified by an-accen-
tuated tonal richness, range of selection and freedom from extra-
neous sounds. It is radio’s utmost achievement further refined
and extended.

A demonstration of the ULrrapyNEg, Model L-3 Receiver at
the nearvest dealer-representative will satisfy your most critical
exactions.  May we mail you a handsome descriptive folder?

designed by
, Chief

and

-am seal (R.E.L.,
placed on lhc

personal v
shown h
assembly

Ulradyoe was
I La

bolts of all ger

werly Ultr"m\no Model L-3 Ree ivers,
mnecr  with All receivers are guaranteed so
Corps R al Ta Jong as these seals remain au-
protect the : M. Lacault’s broken,

ALTRADYNE

MODEL L-3

PHENIX RADIO CORPORATION, 114 East 25th St., NEW YORK
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RADIO NEWS READERS BUREAU

Time and Postage Saver

N every issue of RADIO NEWS It the advertiser requires any money or

you undoubtedly see numerous stamps to be sent to pay the mailing
articles advertised about which you charges on his catalogue or descriptive
would like to have further information. literature, please be sure to enclose the
To sit down and write an individual correct amount with the coupon.

letter to each of these respective con-
cerns, regarding the article on which
you desire information, would be quite

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

a task. ) . .

) ) _ This service will appear regularly
As a special service to our readers, we every month on this same page in
will write the letters for you, thus sav- RADIO NEWS.

ing your time and money. :
£y y If there is any Manufacturer not ad-

Just write the names of the products vertising in this month’s issue of
about which you want information, and RADIO NEWS, from whom you
to avoid error the addresses of the man- would like to receive literature, write
ufacturers, on the coupon below and his name, address and the product in
mail it to us. W the special section of the coupon below.

TEAR ALONG THIS LINE

READERS SERVICE BUREAU, . RN-2.28
Experimenter Publishing Co., Inc., 53 Parlk Place, New York, N. Y.

Please advise the firms listed below that [ 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 1 Catalozue
NAME ADDRESS List here specific article on ﬁie ?s)r:vp;?:
(Street — City — State) which you wish literature. ed. check in

this column

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

ADDRESS
\
NAME (Street — City — State}

Y OUT MAITIE .o e e Dealer’s Mame oo e
Your address .o L HS AGATOSS e e
D“{ﬁgcir%icfkr City CStatee o [ Citve e State. ...
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Retail Price
In U. S. A $r5.00
In Canada $2:1.00

P

Why You Should Use

A Resistance-Coupled
Audio Amplifier

THE tone quality of a radio receiver is vitally
affected by the construction of its audio amplifier.
Poor, overloaded audio transformers are the most
frequent cause of distortion, because they are unable
to amplify equally all the tone frequencies of a musi-
cal program. Some tones are over-amplified, while
others are subdued, or entirely eliminated. Harsh,
unnatural tones are therefore produced by the loud
speaker, and the quality of rendition is extremely
unsatisfactory.

The better type of audio amplifier uses no trans.
former whatever. It is called the Resistance-Coupled
Amplifier, because small fixed resistance units take
the place of the bulky transformer of earlier models
and they produce amplification without distortion.
For clarity and purity of tone, nothing has excelled
the resistance-coupled amplifier.

-~
L]

4

o
Allen-Bradley Co.
287 Greenfield Ave.,

Milwaukee, Wisconsin

Please send me your latest booklet on the Bradley-Amplifier.

Why You Should Choose

Resistance-Coupled

PERFECT AUDIO AMPLIFIER
THIS compact resistance aﬁpliﬁer is easily in-

stalled by any one in any type of radio receiver.
Convenient terminals make the Bradley-Amplifier as
easy to connect as a B-Battery. The sockets will hold
old or new tubes without adapters, and a C-Battery
connection is provided for the new tubes.

The distinguishing feature of the Bradley-Amplifier
is the use of Bradleyunit Resistors. These small,
solid, molded units cannot break, deteriorate or
change with age. They are soldered into place and
requite no attention. For amplification without dis-
tortion be sure to ask your dealer for a Bradley-
Amplifier. Try one tonight!
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al'n$7 5t0%200 a

Learn at Home .
The astounding growth of Radio has created thou- PROOF!

sands of wonderful opportunities for earning big
money. Millions upon millions of dollars are being

~Pay Increases Over $100
a Month

AVIATION spent every year since broadcasting has become so
| 7 popular. Radio is indeed sweeping the world like

I am averaging any-

where from 875 to

a forest fire!
$150 a month more

than 1 was making be-
fore evrolling with
you. I would not con-
sider $10.000 too much
for the course.
(Signed) A. N. Long,
Greensburg, Pa.

iy

A few years ago only a very small number of men
were actively engaged in Radio. Today, with but
few exceptions, these men are holding key positions
in this marvelous new industry. In the same way,
the young men and ambitious boys who get into
Radio now will be the leaders a few years hence.
The opportunities right now are a hundred times
greater than they were ten years ago. Doubles Salary

I can very easily

. . make double the

ecognize adlo Xperts amount of maney now

than before T enrolled

with you. Your course

In Urgent Demand I el i

g proximately $3,000

over and above what

. . . I would have ecarned
Trained experts—not just half trained amateurs—are had I not taken it.

needed for the many big paying positions which have de- Grand Tun’cl;i \}yi’&%?;'
veloped as a result of the tremendous expansion of Radio. ; o ’
Broadcasting stations are constantly needing operators,
stores are sadly in need of trained experts as salesmen, Strong Praise for N. R. L.
installers, repair men, demonstrators. Factories need

. The N. R. 1. course
is by far the best. 1

insprctors, assemhlers, testers and executives.
have made very good

These are just a few of the opportunities. Radio opera-
tors on board ship travel all over the world without one
cent of expense, sez historically important places, meet
prominent people on board ship, mingling with the pas-

money and enjoy my-
self inthe Radia game.

thorough  training
from the N, R, 1. will

set any man well on

A . N N the road to happiness

sengers and earning salaries equal to $200 a month in any A apd p;-loweﬂ,-;tyal;‘:“fg;
: Radio world.

land job. How ofren you've dreamed of travel, of being .
able to talk from experience of gay Paris, the beauties of Ifg“\‘;er(}frev\ﬁ:‘\?h
the Mediterranean sunset, the awe of Egypt’s pyramids. o '
As a radio operator you can see them first hand.

Earns $50 to $83 a Week
Hundreds of Big Paying Positions o W &

Open Right Now-in Radio ! Ins :

a week
commniisslon -on
sales. Your course
ot only  enabled
to get bigger

Hardly a week goes by without our receiving calls for
our graduates. This is how some of them read: “We need

. N . ne % % =
the services of a competent Radio engineer”; “We want pay but broadened ¥ -
men with executive ability in addition to Radio knowledge my cducation as well.

Tl . . Michael De Marco.
to become store managers”; “We require the services of Boston, Masas.

several resident demonstrators.”

FREE Instruments

Given Without
Extra Cost
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Week as a Radio Expert

. in Spare Time

MoORE Proor!

$405 In One Month

I cleared up $403 in
one wonth recently.
Nat so bad—is it—for
2 fellow who just coni-
d vour cou a
't time ago.
have been coining the
never will
egret  tiie wnonev T
pard for your course.

Emmet Welch,
Peculiar, Mo.

From $15 to $80 a Week

niost S4.000 am’ I be-

have on ned 4
i wiil be worth at least

lieve ti
- QIJUO(JO o me
(“mvmh chrm- A\,

Adams.
qua, Pa.

k t ot
parts of .hL slohe.
cll yau, bLoys, it's
Radio for me.

Arthur Terke,
Vancouver, B, C.

Earns College Education

on \ rardd
not on
advan

I was able to save ¢
to pay for my tuition to

The big radio firms
are coming to us for
their men—they call
on us first because
they know that our
graduates are one hun-
dred per cent. trained
experts—they are Rec-
ognized Radio Experts.

Earn Big Money While Learning

No matter if you know nothing at all about Radio ov clectricity, you can easily and quickly
become an expert. Age is no drawback. Our method of teaching makes it fascinating and

interesting to learn the mysteries of this new science. Instruments for practical training given
FRELE with this course are shown at the bottom of this page.

Scores of our students earn big money during their spave time after finishing the first few
lessons.  Mathew Waldron made $150 in one month—Fred W. Sullivan, of Fall River, Mass.,
made $84.60 in three weeks. Graduate D. H. Suitt, Newport, Ark, says: “While taking the
course 1 did assembling, repairing, installing and made approximately $900. This made my
course pay for itself many times even before graduating.” Student F. A. Kazmarek, Santa Cruz,
California, says: “1 have done over $1200 worth of business in the past two months just in spare
time. 1 am going to go a little easy on the selling business now so I can finish my course
vight away.”  Many students more than pay for their course in this way—while they are
studying. ’

Satisfaction Is Guaranteed

Our faith in our method of training and in our ability to fit you for a bigger pay is
evidenced by our guarantee to refund cvery cent of your money if you are not satistied when
yvou finish the cour T'he National Radio Institute, established in 1914, the first school to
successfully teach Rudio by mail, and now the largest Radio training organization in the world,
stands behind that guarantee.

Send for FREE BOOK

We \\1]I glad

without any obligation on yoxr part, our
' \\Il‘L]) 5 yvou more fact

vou_how we prepare yon
asked to fill hundreds
g naw—no i atier what v
+ Book of wonderful apportun

NATIONAL RADIO INSTITUTE
Dept. BW1 Washmgton, D. C.

about the big
home in spare

il "
3 \In'l ‘hg coupoan

for practical training atﬁome

These parts and receiving sets in-
cluded in our coursc without charge.
Our Book “Rich Rewardsin Radio”
tells you all about the practical
training given with these instru-
ments.  You get a thousand mile
receiving sel, parts for building a
¥, regenerative receiving apparatus,
also all parts for building a receiv-
ing set of the more simple kind.

§l

EEmomaom L_nmn—mmnmnan-uunmauva

NATIONAL RADIO INSTITUTE,
Dept. BW1,
Washington, D. C.

Name. ..o v Lo Ve
SEFECE 1ttt e E
o e
! ractioee instrument
) \:| given for learning the o <
nal lem Institute. code Qulickly. Clty """""""""""" State e

| S e RO N2 O om S e 9D e m )
GJH-EGEuanEmmzmmnmm-mmn

TSN NS EE AN SEEN AN SH RS
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This 84-Page Book Has Shown -4
3187 Men How to Make More Money -

AVE you reached the point where
you must have more money? Are
you finding some difficulty in

making ends meet on the money you
are earning?

THEN—YOU ought to have this book.

Are you sick and tired of the buzz of the
alarm clock? Do you sometimes feel as
if you'd never like to see another time
clock.

THEN—You’ll Find a Way Out in This
Book.

Have you reached the point where you
realize that you are not getting ahead
by working for the other fellow. Are you
beginning to realize that you are just a
cog in the boss’ machine, grinding
away, wearing out, making money for
someone else.

THEN—it's time you read this book.

Do you sometimes wonder how things
are going to come out when your age
begins to tell on you? Does it ever dawn
on you that you haven’t the pep you
used to have? Maybe the boss hasn't
noticed it, but have you?

OZarKN

122 Austin Avenue E
Chicago, lllinois

THEN- -you are going to find a lot of
relief in this book.

Have you ever wondered why some men
seem to get more fun out of life than
you do? Why they live in better houses,
drive better cars, dress their families
better than you do.

THEN—this book is going to be a real
awakening to you.

Do you work day in and day out,
steadily keeping at it but sometimes
feel that no matter how hard you plug
it don’'t seem to do any good? Have you
ever had that feeling, the one that just
makes you say to yourself-~what’s the
use.

THEN—if ever a man should read this
book that man should be you.

Have you ever thought that the day
might come when you will own a busi-
ness of your own, be independent, be
your own boss and forever quit working
for anyone else.

THEN—this book is going to show you
how to do it.

In the past four years 3187 men who
felt just exactly as you do have found
the Ozarka Plan, their way out — maybe
it is yours—who knows.

At any rate isn’t it worth a postage
stamp to find out? This book cost me a
lot of money, but I'll gladly send it,
without charge, without obligation: to
any man who wants to really and truly
improve his condition.

It's not fire extinguishers, clothing,
house to house selling, correspondence
school, oil burners, shoes, pants press-
er, in fact nothing of that nature —
it's a basic business proposition re~
quiring a little capital, not much, ,
but some, a plan for men who ¢
have never sold as well as those ¢

¢
who know they can sell. ¢

G
: 2
Surely such a book is ¢ l se
worth writing for — ¢ .
This

then why not sign the ¢
coupon today? — you ¢ i
may forget it to- e Coupon’
morrow. Tear ,* 7 Matheson Bell,
it off and mail ,# Pres, OZARKA, Inc,
. 122 Austin Avenue E,
right now! /s’ Chicago, lllinois
Tam greatly interested inthe
¢ FREE Book, Ozarka Plan No.
¢ 100, telling how 1 can establish
o myself in the radio business and
'l increase my present income,

122 Austin Avenue E
Chicago, Illinois

o Name i
?
4
'0 Address......oiiairaiiiiiaans CHY. oo venannns
04
R4
S COUNEY..rrr venrsrerannrriasesranoass State sees -
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UNEXPLORED RADIO

By HUGO GERNSBACK

LTHOUGH Radio, as we understand that term, has
been in continuous use some twenty years or more,
starting with the old days of wireless, there are still

many things—and as a matter of fact the majority of them
—that are unexplored and that present a book with seven
scals to even our best radio research scientists. The aver-
age radio man probably does not like to admit this, but if
you press him hard enough and begin to ask questions, he
will soon capitulate and admit that what he does not know
about radio would fill a great many volumes.

While many branches of the radio art have been reduced
to mathematics and to an exact science, still the greater part
of the art is uncharted, even in mathematics, and most of
it 1s based upon experlmental and hit-or-miss methods. It
may come as a surprise to many to Jearn that even such a
simple thing as a double-layer coil, used in many radio sets,
can not be calculated mathematically. It isa case of trving
out by experiment just which coil works best.

But leaving alone mathematics, the attempt to get a cor-
rect picture of many phases in radio is a great task in itself,
and we immediately come into uncharted seas. Take the
radio waves of which your radio scientists Qpcal\ so glibly.
What we do not know about radio waves would fill whole
libravies. We know that there is probably such a thing
as a wave or waves that link a transmitting station to vour
receiver. But just what this wave consists of, no oue has
the slightest 1dea.

1t was at first thought that a radio wave [eaves the aerial
of the transmitting station in a spherical shape, as if you
had one soap bubble within another and multiplied them
indefinitely. In other words, the waves were suppo\ed to go
in all duemons. up, down, sidew ayvs, reaching into the sI\y
and far deep into the bowels of the earth. Whether this
picture is correct or not we do not know. even today. How-
cver, we begin to doubt it.

Dr. Alexanderson, in his researches, tends to show that
radio waves can not possiblv have this shape. As a matter
of fact, lie insists that they tend to twist in a corkscrew
fashion.

Furthermore, if we consider the Marconi heam projector,
by which the waves are sent out in only one dirvection. over
anarrow beam, it would seem that the spherical radio wave
theory no longer could hold true. What shapc a heam-
wave assumes perhaps no radio scientist would venture to
accurately predict. \Which brings us to the (|ne\t1(m “Is
there such a thing as a radio wave at all ?” and “Is it neces-
sary to imagine that there is a wave ?”

Nikola Tesla is able to explain all radio transmission
without any wave formation. and the researches of Dr.
Rogers, of underground radio fame. seem to get along very
well without the wave idea. According to Tesla, the trans-
mitter is one plate of a condenser whilc the receiving aerial
forms the other plate. Electric surges take place between
these two, mostly through the ground. the same as electric
surges take place in an ordinary condenser. And when von

LT Tt

ask Tesla “How about an airship or airplane getting radio
signals 7’ he will answer your question satlsractonlv by
tdhng you that the airplane merely constitutes another
plate of the condenser, and that the entire radio transmis-
sion 1s based only upon a difference in potential, and not
on an orthodox wave formation, as we have contended
right along. All of which goes to show how little we really
know about it.

We know that something happens between the transmit-
ting station and the receiving station, but what this some-
thing is we know mighty little about.

CommcY closer home and taking a peek into our receiving
sets, we find a lot of interesting points to speculate upon in
our ignorance as to radio martels In the regulation radio
set we have the radio {requency currents as they come in
over the aerial, also called high frequencv currents, and
then we have mmhel set of currents, andio frequency cur-
rents or low frequency audible currents. The average
radio engincer will tell you that there is no connection
between the two; but the careful radio set builder knows
better, and knows that there is some interaction between
the radio and the audio currents, and that unless the set
is built right the audio currents will kill the radio cur-
rents, and vice versa.

Exactly what the interaction is, no one seems to know.
But the experimenter does know that, unless the set is
built right, it emits nothing but shrieks and howls. We
de not even know the effects of radio currents upon those
bodies which we call insulators. Once upon a time it was
thought that certain electrical insulators were also insula-
tors for radio frequency currents. We know something
more about it today and know that elcctrical insulatocs
sometimes arve good conductors for radio frequency cur-
rents. But the surface has as yet not been scratched, and
what we believe is true today may be entirely wrong
tomorrow.

Some day some one is going to invent a new sort of lens
by which it will be possible to look into a radio set and
actually see the radio frequency currents, just as you can
see the aurora on a high frequency Tesla coil, with its

weird glow in total darkness. When that happens, who-
ever the investigator 1s. he will see weird things. e

probably will see the precious currents oozing out in fine
streams from the edges anrl points ot the condensers and
other sharp points or edges throughout the receiver; that
is, providing that the radio frequency currents act as
other high frequency currents do. If they do not. the
picture may be reversed. My guess, however, is that any
sharp point along the radio frequency current’s path just
decreascs the efficiency of the set by so much.

I might go on indefinitelv, pointing out and asking ques-
tions about such subjects as fading, dead spots, effect of
atmosphere on radio transmission, and dozens of others.
The list may be extended considerably without finding a
satisfactory answer to any of dozens of different questions,

Lz

Mr Hugo Gemsback speaks every Monday mght at 9 P. M from Statlon WRNY on varlous radlo and %c1ent1ﬁc sub]ects
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Result of $300.00 “WHAT’S WRONG™ Contest

i

i

The judges going over i

the final entries. Left [
to right: A. K. Laing, j
/

Stack of close to ten

thousand replies heap-

ed behind the editors,

The largest number of

replies ever received

by RADIO NEWS in -
any contest.

Techpical Editor ;
Hugo Gernsback, Edi-
tor; Sylvan Harris,
Managing Editor; C.
P. Mason, Assistant
Editor.

1

SESSIESERRE L S

S A A

Al i R SRS N OUR November, 1925, issue aDDEared
: our now famous “What's Wrong

The Pl'iZG Counte On -he cover of that issue CONTEST

w’ (l";‘-(‘(ln ¢ an iliustration of a radio sct, 3 (1) Cigar not lit, while man is smoking.
Inners - in which there were 110 less than 34 mis- - (%) Wrong phone cord for double headset.

i - takes. We invited our readers to use theiv 33 tingy BUELE, Shugur Dbt pamfouied,
)

SR Pty sy TSRS TR

CORRLCT ANSWERS IN THE
"WHAT'S WRONG?"” PRIZE

i ore re- : Phone cord connected to horn termi-
e W eners -~ ingennity in trying to find the hidden mis-

Al L(,uf‘ll PYE: 97 e nal instead of phone terminal.

ceived in t]‘; SAlacs Wrongs L.m‘ﬁ takcs that we had planted there, and offered - (5) Loud speaker connected to phone ter-
i test, none of the contestanis {ound a award  $300 ! Yo Py 2 minal.
: ¢ ird § ; S e Jucky E e T
> the mistakes on the November cover. - [“,’ir“g\’f; d 3300.00 in prizes to the lucky 5 (6) Set ,supponcduao‘FE{e operating, but
lhuuuu, no first prize can he given. ° W \;‘,1 lar] ful ; Z}”E.Ch o F position instead
Tlie fﬂﬂx’)\\‘mg prizes  have been e were particularly carelul to make our (7) Cabinet made of oak and mahogany,
awarded to those who came nearest - sclves understood to just what was meant - instead of one wood.

(8) Caver of set screwed on, There should

by a mis it seems many of our

the correct solutions in their correct

£ - y o ek a 1 o i = be no screws. F
S rotation: - readers did not the conditicns care © (9) “PLUS” and “MINUS” binding :
¢ Second Prize, §75.00—A. R. Collard i{f”.\‘ and jumped to their own conclusions. = posts should be “AERIAL" and °
it Trraoan ] 1T 4 e ion r3 “GROUND.”
: 1016 Last Second Street Brookivn, ¢, furthermore, cautioned our readers not - 3
s N Y ' : © to work from the picture which appeared on (10) o’:‘lty e on loop.  Should be
Third Prize, 830.00—Walter J. How- - page 393 of the \ovembu issue, but to - (11) Loop too small in size, ;
ell, 1746 Fifty-fi{fth Street, Brook- work from the cover. We laid particular 2 (12; v\gf’;\ngEfoot onMrbgglr f)l(I‘;\IEf cnbmm.l i
§ ’ sl i " o1 either this was dis- E: 0 (Lay ™ . - ©' misspelt. -
: iyn, N. Y. : s'll$ls§ on thf: laFlc1, but either this was ds Should e “DYNE
2 Tourth Prize, $25.00—Henry Hans- regarded. or eclse mnst of our rcaders are = (14) Dial marker missing on central dial. :
: meyer, 9137 Lighty-sccond Street, - 1oL good chservers. : ) i (15) Tkree different dials used, making it
Woadhavern, L. 1 . One of the most prominent mistakes was - impossible to log set. i

(16) Center dial numbered incorrectly, There
should be no *‘30"” mark. 3

the difference in color between the cabinet :
(17) Figures on third dial, “30” and “40,” H

and the top. No manufacturer would make

Fifth Prise, $10.00~.R\“.‘|)C1“. G.‘ Geii

: 1112 North Cedar Street, Lansing, B
: Mich - a set \\ltl‘ an cak top and a mahogany body. = o A revelrlsecrlj- 5 Ao Vi A 3
z 3 =TT i 1 i 3 1 - etake escs : ‘\rrowhead above left rocostat missing. z
S Sixth P!'l:ﬂ,‘ $5.00—Miss Cloie Van - NCV( cless, I[h ]D_le mistake "“c‘mCd the . (19) Shadows of set wrong. There could
E Hoosen, 5307 Askew Avenue, KNan- - majority of the readers. : not be two shadows as pictured.
sas Chtve. Mg f »’\m'!m mistake : namely, the man blow-  :  (20) “C" batteries not connected.
S Seventh Prize. 85.00—TRov Baltus, 146 : ing smoke rings from a cigar that is not (21) One “C’ 22]‘;"3";‘2’3'}5‘_1’°5“‘°"- Two
2 Rue Richard Vandeveide, Brussels, : bghted, was not universally observed. - (22) "“C” batterics connected to “A” posts.
. Belgium. i Nevertheless, the contest was a great and ;| (23) “B” batteries incorrectly connected,
S Lighth Prize, 85.00—Frank L. Sullo- - howling success. It was, without exception, - (24) Bposli:“ﬁfs‘f:a;"'(‘)?e?féd,,‘° C" binding
E way, 120 Ledge Road, Burlington, - as far as interest is concerned. the biggesl - (25) “B 4" detector post connected to

Vit. ¢ contest which the publishers ever had m £ L UB— -
S Ninth Prise. €5.00—Everett S. Pen- their twenty years' experience. $ 20} Am;ngfs"ery CHRRPEING Mg BT -
nell, 216 Main Street, Brunswick, : We are sorry that no first prize could be = (37) Tuo “—Z” signs on “A’ battery. £
i Ae. - awarded, for the reason that out of the £ (28) Only one “A” terminal should be in =
E oy fon G 2 sitraan . thousands of letters there was not one thal  ; red. =
g Tu:l/? Prize, S‘D.OO | Idmf_m.'ﬂ, R e erl N bxr thy., S»H an;ﬁ oe/- i = (29) One battery handle missing. E
B Rainter-Grand Hotel, Scattle, Wash. G correctly, witn Y2 (30) One storage battery filler cap vent

: g P

S Llewventh Prize. 85.00—D. Theodore - mistakes as given in the list plcsented here- ¢ missing.
E = : £ ith, It is true th 11 t} es = (31) Center vent of "“A” battery has vent
: McAllister, Caledonia, N. Y, s Uk o that all of the mistak z hole missing ¥

= were found by diffcrent people; but, strange
¢ to say, they were not found by any single
individual who listed them ALL.

(32) Three dials arc out of step. Impos-
sible to receive broadcast in this

Taeelfth Price, $5.00—Howard Benja-
min, 411 Irving Street, Saginaw.

i

position.

i Mich 1 e i '
z B . g Wos el 3 33) No “C” batteries are used on stan ]
: “Nirteenth Prize. $5.00—F. i 3 The prizes were, therefore, awarded to £ dard tuned radio frequency sets. P
/ , = STIGE £ those who came nearest to ¢! t sol (34) Both ph d h i I

son, 618 Mulvey Avenue, Winnipeg, ¥ 'PC W ‘ 1Ok 1) s CRtrealiagil= g dih plietibs: antl oty Byp Baec Rl g

Ll Z PEE S dion in the regular order in which the ques- & taneously, which is not possible.

: g The listener must use eitber one or .

Canada. 33 L1cas ot Stiirer
tions were answerec. : the other.

(Continued on page 1210)
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This page shows but a {ew of the highly indi-
vidualized and elaborate replies received in
the “WHAT'S WRONG?” contest. Much
originality, ingenuity and decorative taste
was shown by these entrants. No. 1 and No.
5 were formed by mounting the cover design
tastefully, and pasting the rteplies radially
around it. No. 2 is arranged in the form of
a handsome calendar, the replies being in a
pad under the title “RADIO NEWS." Fig.
3 is mounted on a card and tastefully hand-
lettered. Fig. 4, a dainty pen-and-ink sketch,
was among those which came so close to the
carrect answers as to win a prize. Fig. 6 is
a booklet with tastefully-printed cover. while
Figs. 7 and 8 have a printed text. Fig. 9, the
largest, is a splendid bit of penwork, and is
perhaps the most meritorious entry physically.
Fig. 10 is also a very attractive piece of work.
Perhaps you will recognize one of the names

which appear on these ambitious efforts,
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Radio Receivers by Production Methods

By JOHN A. PERN

A tour by proxy through one of the largest plants engaged in the manufacture of radio receiving

equipment.

T IS a very difficult matter for anyone,~

not actively interested in the radio indus-

try, to form any clear idea of its mag-

nitude or extent, unless he is fortunate
encugh to be permitted to make a tour of iu-
spection through the factories of some of the
greater concerns in the radio industry.

The average person is well aware of the
great interest the public in general takes in
radio, because lie reads of it in the news-
papers; he reads the radio supplements and
magazines; he sces antenna after antenna on
the roois of private homes and apartment
houses. But even all this does not permit
him to form any adequate conception of how,
great and general is the usc of radio appa-|
ratus, and Low intense the interest the peo-
ple take in receiving the splendid concerts
that are being hroadcast. '
The growth of the radin industry has

been phenomenal; things kad been brewing
for many years—at least fifty—since the
first classical researches in radio were con-
ducted by the pioncer investigators, But
little had been done in placing its develop-
ments before the public until after the great
war, during which many of those who went
“aver there” Dbecame first acquainted with
the utility and advantages of radio.

CREATING A GREAT NEW INDUSTRY

Almost over night, an enormous demand
for radio equipment was felt; adventurers
in the industrial field tried to supply the
great demand, and in a short time the mar-
ket was flooded with an overabundance of
equipment of all sorts, and of all qualities.
Many of these makers were entirely new
in the manufacturing business; but there
were others who had for a long time been
engaged in the production of similar equip-
ment, and were, as a result, able to under-
take the manufacture of radio apparatus
at once.

Among the latter was the Atwater Kent
Manufacturing  Company of Philadelphia.
For many years they had bcen manufactur-
ing. and supplving a national demand for
their automotive starting, lighting and igni-

e T R e e B

the fastest-growing industry in the world.

tion systems. With the introduction of
radio, they were comiortably in a position
not only to assemble radio parts, but to make
every piece that was used in their receiving
sets. This was easily done, as the peculiar
machinery used in making ignition equip-
ment is quite similar to that necessary to
make radio parts.

Radio design is a special branch of elec-
trical engincering, where the “transients,”

L
s i

The reader of this article will be able to form some idea of the magnitude of

of manufacturing these high-powered, far-
reaching sets, may be summarized in the
following sketchy description:

To begin with, there are several depart-
ments, each of which can be considered as
acting indepeudent of the others, These are
the departments in which the separate pieces
of apparatus are made and assembled, as.
for instance, condensers, rhecstats. trans-
formers, etc. Each of these departments

An assembling room, showing the trays in which the unit parts are supplied, and the finished
instruments to the right of each worker’s place.

or small details, enccuniered in regular
power enginecering beceme the important
things.  Automotive stems deal  maily

with electrical “transients,” so that previous
experience in that line became more valuable
when radio manufacturing was begun.

The Atwater Kent daylight factory ex-
tends over twelve acres and employs hun-
dreds and hundreds of people. [t is intensely
interesting to the ordinary person, as well as
to the technically-inclived man, to watch the
astonishing transformaion of the rough ma-
terial into mechanically pericct radio parts,
in this huge, cfficient factory. The process

S T ST

One of the assembling rooms in which condensers and similar instruments are made up from the
unit parts supplied from the stamping and milling departiments.

reccives its screws, bolts, etc.,, from the ma-
chine shop or the stock room, winds its own
coils, cenducts its own tests. assembles the
cquipment, and then passes it on to the set
assembly department.  There the parts are
put together, on the panel, and in the cabi-
net. tested, and finally packed for shipping.
Everything that goes mto the receiver is
made in the Atwater Kent factories.
MACHINERY OF ALMOST HUMAN
INTELLIGENCE

It is difficult to say what is the most in-
teresting process of manufacturing in this
factory; but the specially-designed machines
that operate at a tremendous spced are
usually first to attract a visitor’s eye.

All coils used i the receiver and
speaker arec wound on  special automatic
winding machines in a twinkling. Most of
these machines are attended by skillful girls
with deft fingers.

Every advantage is taken of the possibili-
ties of automatic machinery. Special gang-
drills bore many holes simultaneously, as,
for instance, in the bakelite end-plates of the
condensers. A huge punch-press stamps out
all the holes in the plate which is to become
the panel, in one operation. Spot-welding
machines weld the sub-pane! to the panel,
and the supporting ring to the A.IY. trans-
former casings.

Even the mahogany cabinets, in which the
receivers are housed, are made and given
that “much coveted” satin piano finish in this
plant.  Unique devices in wood-working ma-
chinery help to speed manufacturing, and
lacquer sprayv-guns facilitate production,

PRESSES COMMAND ATTENTION

The gigantic presses. weighing thousands
ol pounds, used for shaping the bell of the
loud speaicer. are especially interesting. The
first big press, with a tremendous crash,
punches the steel required for the bell
out of huge steel sheets, and converts the
bell into a shape that resembles a dishpan.

loud
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After the bell is punched into shape,
smoothed and ready ior the paint shop, holes
are automatically drilled in it to receive
bolts or screws for {fastening to the neck
of the horn.

Departments such as the tool-making sec-
tion may be omitted from this summary, as
they do not cnter into the special order of
radio work; although these departments are
as essential as any other. These may be
classed as routine steps in the journey, some-
what in the same way as we regard the ma-
chine-maintenance or repair departments.

MULTITUDE OF TESTS NEEDED

Every piece of cquipment made in the
factory receives an individual test before it
passes to the next department in line
Fmally, when the receiver has been com-
pletely assembled, it is given two more tests.

Every transformer 1s compared with a
standard transformer before it is passed.
[t it does not measure up to the mark it is

rejected.  Both wvoltage and amplification
tests are given it, the voltage test to deter-
mine how the insulation stands up, or to

detect a broken winding, and the amplifica-
tion test to determine whether any of the
turns are short-circuited or not. This is
accomplished by very ingenious set-ups, so

T HAS not been so long since I stopped

in to see a dear friend of mine, who

happened to be employed with a large
concern selling radio outfits to the “ignobile
vulgus”—the unsophisticated masses. We
had a long talk at that time, regarding the
general aspects of the radio business of the
current and the coming seasons; and among
other things that we discussed was the grow-
ing tendency of the people to buy radio
receivers which are disguised as pieces of
furniture.

1n line with this phase of our converation,
we also discussed the matter of publicity—
that is, the various ways and means of en-
Iighteamg the general public as to the merit-
orious design and counstruction of the re-
ceivers put out by his company.

But, without going into any details about
that matter, there was one restark which my
friend made, that caused me to sit up and
sake notice. Trusting to my memory for the
exact verbiage
INTELLIGENT CUSTOMERS NOT SOUGHT

“We don’t want to sell radio receivers to
people who know radio-—that is, to those who
mtelligently read the radio magazines, such
as Ravio News, We want to sell furniture.”

Well, my dear reader, you can see in this
remark something to be dreaded; you can
see in it the attempts ol a stock corporation
to (foist anything upon the radio purchaser
that he will buy, regardless of whether or
not the purchaser does his buying wisely.

It is a far cry, from such “salesmanship,’
to the proccdure. that would be followed
if concerns such as I have described above
tried to be truthful and sincere in their busi-
ness methods.  They should have the caption
"FURNITURE FOR SALE" on their bulk
windows which display the radio receivers.
and not the caption “RADIO RECEIVERS.”

For it is notorious that there are many
so-called receivers which make beautiful
pieces of furniture, and which bring in the
broadcast station six blocks away. And wre
are other receivers which bring in “the
coast” very easily, whether they be housed
in beautifully periodic cabinets or not.

BUYING FOR LOOKS OR USE?

_The point is. that if the afore-mentioned

“tgnobile vulgus” require simply “radio re-
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One of the coil departments.

Note the vat of impregnating compound, and the various jigs for

use in comuleting the coils, before they are sent to the assembling departments.

that when the transformer is connected, the
reading of a meter will tell the tale.

All the molded parts used in the recciver
are made at the factorics, which include
what is said to be the largest privately-
owned malding plant in the world.

Furniture For Saie
By ANDREAS MacGILLICUDDY

Mr. MacGillicuddy utters words of grave portent and onien, for the edification of innocents
who fare abroad into the alien field of radio, in search of objects pleasing to the aesihetic eye.

ceivers” they will be sold “furniture”; but if
they are to do their purchasing with a cer-
tain amount of intelligence, and with a cer-
tain knowledge of what constitutes a “good”
receiver, they will have to do it elsewhere,
or else “build their own.”

TAnd. fnally, there is a moral to this
stary; it is very important to draw a fine
distinction in this matter—that is, betwcen
furniture and radio receivers. l.et us hope
that such concerns as I have described
above will not last long in the radio €ss.

I{ any of my readers encounter a little
difficulty in following the idea that 1 have
attempted to put into a few words of warn-
g, let them simply remember that the
movement in the watch is the important
thing, the works in the piano, and the lqm/v
ment and design in a radio receiver. The
clothes may make the man. as the clotltiers
say, but an Autique-Semi-Period-Elizabeth-
ian-Gothic-Radio-Receiver will not receive a
thing, if the works are not inside.

BE WARNED, MRS. BUYER

Men will come, and men will 2o, but the
precepts of Barnum go on ferever.

Remember that a suave clerk. who as-
sures vou that his sole reason for living
is the hope of gaining your favor, will

i3

It is interesting to note that almost every
tenth man in the Atwater Kent plant is an
inspector. Each receiver is subjected to 140
gauge and physical inspections and 19 elec-
trical tests before it is allowed to leave the
factory.

time
mitation
Grinling Gibbon carving is all very lovely to

next
that

you the
remember

fail to recognize
come in.  And

you

the eye, but has something less than nothing
to offer the ear, C;pecmll) when the internal
vml\'nn\ are sl\lnlpul t0 pay the woodearv-
er’s bi .

Radio, after all, is a matter of copper and
thoriated tun}vsten, of bakelite and hard rub-
ber, of mica and vacuum. [t is these that
must be paid for first of all in a radio set;
for radio is not, after all. a matter of
matched heart-of-walnut-hole, nor of imita-
tion Chinese lacquer in the Quesn Anne man-
ner, nor of roceco brass handles and hinges
from the boudoir set of La Pompadour.

The Manchurian mandarin brooding over
a bowl of goldfish in the southeast corner
of the cabinet door is interested in a type of
wave far removed from the Hertzian; and.
the best lacquer that ever was made from
small Oriental insects doesn’t compare with
“airplane dope,” when it comes to making a
coil seli-supporting.

If you want radio, be sure vou are paying
for radio.

If you want furniture, add to the radio al-
lotment the amount you would pay for the
cabinet alone at the New York Galleries.

The salesman is not’
lying.

Oh, by no means!

Purchasers of this

set will be able to
hear 2LO loud and
clear.

It is merely neces-
Sar{ that they move
ondon.
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Thirty Years In the Dark Room

T WAS a rather timid youth who walked
up the steps that led to the front en-
trance of the old brownstone residence
which stood, thirty years ago, at No. 65

Fifth Avenue, New York City. One would
have judged from his appearance that he was
not a native New Yorker.

Inside the dwelling e looked around, sur-
veying his :nrroun(lmgs It was not at all
the sort of establishment that he had ex-

" pected to find. A small sign outside the
door had borne the legend United. Edison
Manufacturing Company’; - but the ‘interior
resembled a desertéd, yet still half furnished,
mansion. This, in effect, was what it was.
The first Edison enterprise in New York had
for its headquarters one of the okl mansions,
socially well known in days before business
began to creep up [Fifth Avenuc.

An assistant who happened to pass by just
then reassured Moore that he was in the
right building, and directed him to the head
of the construction department. So the young
man prescoted hunself hefore a rather pre-
occupied gentleman who appeared (o be hand-
ling a great deal too much work for one
individual. Moore had corresponded with a
friend and former fellow student who was
working for Edison. In consequeiice, his
status was quite a bit better than that of the
casual job-hunter.

After a few minutes spent in discussion,
while the superintendent sized up his man, it
was decided that a place could be made for
Moore in the draughting room. They went
up a couple of flights of stairs to the “art
department” of the plant. This was a large
room in which two or three draughtsmen
were busily at work behind huge drawing
boards. Moore, in a few operations, showed
that he was quah’ﬁed to do the necessary
work.

“How soon will you be ready to start?”
asked the foreman.

By way of answer, Moore tool off his
coat, sat down, and adjusted one of the
boards to the proper height. The foreman
was a hit surprised. Draughtsmen, as a rule,
didn’t act like that. But Moore had already
hired his room and was anxious to make his
start in the new industry that was to be
his life work.

One of his first jobs consisted in making

An early bi-polar dynamo of the type standard
in the industry when Moore first went to work
for Edison.

the drawings for blueprints, and then making
the prints themselves by the old, cumbersome
“sun” process. The tracings were placed over
the sensitized paper and placed in a big frame
which slid out on two iron tracks in the back
wall of the house. Here the sunlight fur-
nished the necessary illumination for their
printing.

A great many of the drawings were of
fixtures. The electric lighting business of
the time was principally a method of selling
these gaudy hangings of brass and bronze.
Moore fell to thc \vork with a will and in a
short time was head ol the draughting de-
partment, or “art work” as the men about
the plant insisted on calling it.

He learned about the elcctric business by
leaps and bounds. All the details bhad to he
set out in the drawings which he was super-
vising, so he had practically the whole of
the industry at his fAinger tips. He got to
know the sub-station in the basement of the
house by heart. There was a small boiler,
a steam eugine belted to an old bi-polar dy-
nama. Tle ficld maguets of the machine
were fall and the armature ran at an astound-
ing smcrl.

THE TFIRST ENGINEERING WORK

Scon Moore wus desigining plants like the
one he had studied in the hasement of the
company's offices, During one of thesc jobs,
the boss sent him up to look over the installa-
tion which had been made four years before
in the Metropolitan Opera House. This was
the largest job of the kind which had been
done. It was excellently carried out, accord-
ing to all the reports of it. The foreman
who bhad had it in charge had made a naine
for himself in the results the installation had
obtained. His name was Nikola Tesla.

Moore looked the job over hoxuunhly
and went back to the problem at hand. One
of the greatest difficulties was in obtaining
steam engines which would turn over at a
great enough speed to furnish the necessary
revolutions per minute for .the dynamo. The
little machines had to run at an astounding
rate in order to deliver the nccessary power
to the lines.

Edison himself sent through the order
telling the purchasing agents how best .to
obtain them. He said to ask for bids and
place the necessary speed at double that
needed. The bidders would all boost their
own product a bit, he thought, and the
stretching of the necessary speed would give
the company protection from too much hope-
fulness on the part of the builders of the
engines.

IMPROVEMENT IN SWITCHBOARDS

With the particular bit of construction
upon which he was engaged at the time he
did what was considered a very good piece
of work. Before this time all switchboards
had been built after the fashion of wooden

fences. Standards had heen erected and
boards nailed on them horizontally. This
was found a very handy arrangement. The

instruments could be suspended upon them
with wire or screws and the spaces between
the cross supports left ample space for the
lead wires run to the terminals on'the back
of the switches and meters.

It was extremely difficult to figure the
voltage and the pu\\cr needed for the work
at hand. There were no volimeters and
there was no watt, no designation at all
for the actual power of electricity. The
voltage was usually regulated hy a trial
lamp which was hooked across the terminals
of the dynamo. The operator would then

The Experiments of D. McFarlan Moore

The third installment of a biography written by W, B. Arvin of Rapto NEws, telling of
- Mr. Moore’s entry into the lighting business, and giving detoils of early work that paved
the way for his revolutionary discoveries in the field of gaseous conduction.

adjust the field rheostat until it showed the
proper brilliance. That was the proper op-
erating voltage for the machine. There were
ammcters, and very simple and efficient in-
struments they were, consisting of a solenoid
with a plunger and a poinier affixed to the
end of the plunger. The instruments were

usually supported upside down and were
read hackwards!
—— - e —
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One of Mr. Moore’s early drawings. It shows
the wiring arrangement for the successive

decks of a Fall River steamer, one of the
first to be equipped with electric lights.

When Moore first entered the industry,
there was but one central station system as
we know thein today. The units were man-
ufactured complete and were sold to those
who could afford to install a complete out-
fit.  That is, when lights were sold, a whole
electric plant was sold to make them work.
The salesman went about the large lotels and
clubs trying to sell them an electric lighting
plant for their buildings. The Hotel Nether-
land, in New York, was one of the first of
such structures to order a plant.

Really the greatest thing that Edison ever
did w as to correlate two of the ideas which
he originated. It is the simplest thing imag-
inable but at the same time one of the great-
est. As with all the great advances of civ-
ilization, it secms obvious to those who see
it and know of it after the correlation has
been made. Edison first conceived the idea
of making a central station which would
furnish the power for a number of individ-
val lighting installations and then running
the necessary wires and allowing the lights
simply to be installed and the individual to
pay for the electric service and the lights.
At that period the sale of the lights was
the big thing. FEdison had a plant manu-
facturing them and had to have some output
for the product so he hit upon the central
station plan. The first New York station
was installed in Pearl Street.

Moore was in the industry all during the
period of development. His first year found
the electricians running the wires on the
walls of houses and then placing the plaster
over them. This seemed an ungainly and
costly method of making the installations
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and wood moulding was decided upon.
Therewith, for the sake of efficiency, Moore
set about designing standard pieces of
moulding to take the wires and by which
manufacturers could work. ‘Those same
standards of a moulding are used today and
are accepted by the electrical industry gen-
erally.

Wood was the only insulating material
used. When wires were strung in buildings
of any kind the pairs of conductors were
fastened to the walls and ceilings with
wooden cleats.  Moore also designed the
standard size and shape of these.

THE “ELECTRICAL CLUB”

Jobs had become frequent, ove following
directly on the heels of the next. Moore
was kept inordinately busy. IHe had little
time for anything outside his work and did
little clse. He had been in New York only
a short time and, being very busy, had had

little time to call his own in which to cul-
tivate the lighter side of Iif One diver-
sion, however, was never-failing. Those

most interested in the business of the new

industry had formed what they called the

Electrical Club, with headquarters in an old

building in Twenty-third Street. Here they

held regular meetings and gencral gab

fests. Upon cccasion they would invite
n

PP E———

This illustration shows
one of the lamps manu-
factured for the first in-
stallations on a commer-
cial scale in New York
City. The filament is of
treated cellulose, and has
an efficiency in candle-
power per watt higher
than any other type of
carbon filament since de-
veloped.

some celebrity to speak to them. One of the
most notable of these was the appearance
one evening of Sir Tiram Maxim, inveator
of the famous Maxim machine gun, He
brought his deadly invention to the club,
and after he had finished a particalarly in-
teresting and witty speech told the cm-
bled members that he would give them a
demonstration of his new gun. There were
looks of wonderment around the room, but
they were cut short by his seiting the in-
strument up in the center of the room with
its muzzle pointed at the freplace. There
was the press of a button and bang, went
the first shot. The others followed in such
rapid succession that .further wonder was
cut short in the rhythm of the bullets. A
definite tempo made itself heard and sud-
denly someone in the crowd said “Yankee
Doaodle.”  The inventor had played it with
his gun.

But the excitement was not yet complete.
Dr. Gatling was present at the meeting and
arase to a few po of order. A discussion
started. Dr. Gatling’s gun had made a strik-
ing success in the I'ranco-Prussian War and
therefore was a tricd aud tested instrument.
The argument waxed warm aund the guests
thoroughly enjoyed themselves,

It was in the carly part of 1893 that a
Mr. Steringer called at the office and in-
vited Mr. Moore to lunch one day. Moore
went and to his surprise found that his host
was tone other than the man who was build-
g the wonderful fountains at the Chicago
World's Ifair. The fonntains had been the
talk of the tewn for some months -cver
since the knowledae of their erection had
been made public.  Steringer had a notion
that they should he electricaliy lighted and
wanted Moore’s opirion as to what could
be done on the matter. There followed long
discussion,

The result was that the fountains were
electrically lighted and were the talk of the

1

exposition. Moore made many of-the draw-
ings and sketches for the installation and
worked out the engineering principles in-
volved.

Shortly following this meeting came the
first great Ellctrical Congress, at  which
most of the authorities in the field were
either present or scnt a representative and
a paper to be read before the gathering.
Moore missed none of it. And it was mdeed
a notable gatherng. It was during the
meetings that Sylvanus Thompson read his
paper concerning the operation of an occanic
telegraphic cable. He said that it could be
entirely revolutionized if “proper distribution
of the elecirical capacity of the cable could
be made.” This was the very beginning of
tuning i electrical circuits. 1t was the
first recal attention that had been paid to the
correlative effects of inductance.

This was the forerunner of Oliver (now
Sir) Lodgc’s work in connection with “syn-
tonic telegraphy”’—or tuning in radio! The
two were closely related.

Later, this same principle set out by
Thompson was to be made practical through
his coils designed to keep the phase angle at
the proper value on iclephone lines. The
Thompson statement was simply the setting
out of the theorctical law upon which Pu-
pin's coils were to work and make long-dis-
tance telephony possible.

Edison was not at the convention. His
worl, indced was such that he would not he
lilkcely to attend such a gathering. Alen who
krew him in his early work report that he
relied far more upon what scems to have
been an oceult sixth serse than upon science
or mathematics in the design of his svstems
and instruments.  One remembers his classic
remark that his dyvcamo was the correct
shape “Decause it worked rieht.” e was
typical of the ispirational, not the rescarels,
mventor.

INSTALLATION OF NIAGARA FALLS

PLANT

About a vear later, there was excitement
thraughout the industry. There had heen
much talk floating about for some time re-
earding the installation of an electric plant
at Niagara TFalls so that the huge water
power resources there couk! be made avail-
able.  Finally, something definite had been
done and the plant was actually to be con-
structed.
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The United Edison Manufacturing Company,

as it appeared on the day that D. McFarlan

Moore applied for, and landed, his first po-
sition in the electrical business.

The work of planning the plant was to
be done. Moore acted as consultant in
dynamo design, although he disclaims any
credit {or the finished job.

Meantime lhe had gained a little more
time to himsclf and established, through his
family and friends, some very enjoyable so-
cial cantacts. One of the best of these was
with Charles Scribner, the publisher. It
was at the home of this illustrious gentle-
man that he met the famous Cleveland H.
Dodge and many others. There was also
J. C. Cady, the architect who had designed
the Mectropolitan Opera House. It was
irom Cady that Moore heard all about the
problemis encountered in the installation of
the electric fixtures and plant under the
supervision of the young Tesla.

In those dayvs the electrical business was

(Continued on page 1208)

This old drawing gives some idea of the ornate fixtures in vogue in the middle Nine‘tiesA It
shows the “‘grand staircase and main saloon” of the S. S. Priscilla, one of the first ships to be

equipped with electricity.

On the opposite page may be seen a diagram of the arrangement of

tecders and mains connecting the vartous decks with the power plant in the hold.
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The Radio lndustry of Today

By GEORGE WYNCOTE

Alarwmists, during the past few months, hawve been amusing themselves with dirve predictions
that the radio industry has reached a point of inflation, and will shortly commence to de-

fate again.

Such opinions are based more wpon superficial aspects than upon a knowledge

of the facts involved. In this article an actual analysis of conditions is made, showing be-

N OUR July, 1924, number the readers
of Rapio NEws were made acquainted,
through an article by Mr. Roger Bab-
son1, with the fact that the radio indus-
try of that vear far surpassed in extent and
snitude the importance that is gencrally
gned to it
\Ir Babson, in that article, showed that
1 the short period of about five years,
industry had assumed a place
among the thirty-five leading industries of
the United States.

Contrary to the general opinion, radio is
not a fad; it is estimated by the Department
of Commerce that at the present time there
are approximately four and a quarter million
radia sets in operation in the United States!
And of these sets, scattered all over the
country, there are only a little over half a
million sets on farms.

Now let us see what this means in regard

wi
the radio

ta the radio industry and business of the
coming vear. There are, approximately.
twenty- five million homes in the United

Assuming only one set to each home,
this means a potentlal market for over
twenty mxll‘on sets! In other words, only
17 per cent. of all the homes in the United
States are radio equipped. And, further-
more, just think of how many are only
superficially equipped.

The radio cquipment in many of these
homes can hardly be called such: and with
the awakening of the general public to the
advantages and possihilities of radio. the
market in this field alone is prodigiously big.

A RADIO FOR EVERY FLIVVER

Up to the present time the radio industry
Tas received its poorest support from the
farms. In the vear 1925 there were only
533.000 radio receivers on farms. represent-
ing only 13 per cent. of the total m'm‘)er of
yadio se!s in use. But the most important

States.

thronghoirt 1926.

phase of the farm radio question is that only
844 per cent. ol all the farms in the United
States are radio equipped.

The table shows an appalling discrepancy
in the distribution of radio sets between the
farms and the other homes.

Now let us see what all this means in
money. On the basis of approximately three
million radio sets in the homes during 1924,
the year 1925 shows an increase of about a
million and a quarter, or 42 per cent. Also.
on the basis of about three hundred and
fifty million dollars worth of business in
1924, there must have been something like
four hundred and fifty million dollars spent
by the people of the United States for radio
equipment during 1925.

vond any possibility of doubt that the radio industry will continue its pace of development

house representing in size the number of
homes not equipped.

There has been much applehenmon among
many of those interested in the radio indus-
try that the condition of saturation would
soon Dbe reached. From the figures which
we present in this article, and their visualiza-
tions in the illustrations and graph, it ap-
pears that there is not much ground for
these fears.

PROSPECTS FOR 1926

The curve shown in the illustration, al-
though it cannot be interpreted too literally,
lndlCthC: ina general way what we may ex-
pect. Certainly it is plain that the curve does
not droop appreciably, but continues to go

We have attempted to depict these ideas upward. If it did not, there would be good
in t‘*(’ xﬂum wtions on \hcse paues. We see  cause to worry about the coming year; but
; . T RADIO o .R i \'OT RADIE;.I M;’E‘R i
H HOMES LEQUIPPED CENT, EQUIPPED CENT H
= Total .......... 25,000,000 4,250,000 17.0 20,750,000 33.0 £
: Farms. ... 6,500,000 553,000 85 5,947 000 91.5 :
- Othels .......... 18 SOO OOO 3 69/ OOO 20 O

here a larve money ba“ increasing in size
from one vear to the next. The size of the
bag represents the amount of money spent
during each year for radio equipment.

The same information has been plotted
into the form of a graph. by means of which
it is possible to prognosticate the business
of the coming vear; that is, very approxi-
mately, and, of course, not taking into ac-
count unforeseen conditions which may arise
in the industry.

" MILLIONS OF PROSPECTS LEFT

We also show a picture of two houses: the
small house representing in size the number
of homes equipped with radio. and the large

14 803 OOO R0.0

" e

fxom a]l appearances 1026 promises to be a
good year in the radio industry, continuing
the growth shown in every year hitherto.
The main point to be emphasized, how-
ever, is that the great majority of possible
purchasers is as vet untouched. Many peo-
ple are waiting for the receiver that con-
quers static. Others are waiting for com-
plete fidelity of tone reproduction. Both of
these problems seem to be well on the way
toward solution. The latter, indeed, is prac-
tically solved. Tt now remains to tell the
untouched 87% of the bhuying public that
radio at last has reached the state of de-
velopment that has heen predicted.
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New Developments in Radio Apparatus

The radio industry is reaching rapidly a point of stabilization.
simplified and standardized, while spurious sets and their fly-by-night makers are being forced
Tone fidelity is emphasized as never before, and “single control” is
Low-loss parts are now standard equipment in all good sets; and
manufacturers like those whose products are described on these pages are secking still newer

from the fleld.
by-word of the hour.

HE “frenzied finance” period of radio
has definitely passed. No longer does
the demand so far exceed the supply
that any box with dials on it can be
sold as a radio set. Manufacturers as a
whole are concerning themselves with seri-

By A. K. LAING

refinements.

wave-length calibrations, five separate bind-
ing posts are provided for anternas of vary-
ing length; and under ordinary conditions
each binding post should be used only with
the proper length of antenna specified for it.
But within the *“shock area” of a broadcast-

A pleasing departure
in panel arrangement
is shown in this illus-
tration. The ‘“'speed-
ometer’” type indica-
tor is calibrated accu-
rately in meters.
Photos by courtesy of
J. B. Ferguson, Inc.

ous, sane efforts to improve their products;
and those who still cling to the old “fool-
the-public” methods are being forced out of
the running by the new, keenly competitive
aspect of the radic busincss.

Two general trends are noticcable in the
program for this year. The first is toward
improvements in the fidelity of tone repro-
duction. The second aims at maximum sim-
plicity of control. This alone is encugh to
show that radio has reached a stage of com-
parative stability.

The present-day purchaser expects that
any hve- or six-tube radio set will have a
reliable range of one thousand miles, and
of double that distance under favorable con-
ditions. Low-loss parts Dbave solved this
problem, and the manufacturers are enabled
to give more attention to the features of
simplicity and reproduction.

A PRECISION-BUILT RECEIVER

The photographs on this page illustrate a
receiver fypical of the more recent ideas in
design. It comprises two stuges of balanced
tuned radio frequency, oscillating detector
(non-radiating), and three stages of matched
audio frequency amplification, All of the
tun‘ng contrels arc on a single shaft oper-
ated by the leit-hand knoh. This shaft rotates
three condensers, two coupling coils and the
wave-length drum.  The knob revolves at a
60-to-I ratio with the main shaft. A split
gear having a special spring action e¢liminates
bacl-lash and free-play. The knob shaft
pivots upon a ball-bearing, insuring smooth-
ness and permanence of alignment.

The complete radio unit is mounted upon a
rigid aluminum frame, similar to an auto-
mobile chassis.  This {feature minimizes
trouble from shocks which are apt to occur
in shipping, cte.

The thrce variable condensers tune the
orid circuits oi the two radio frequency
tubes and the detector tube. Special insu-
lated universal joints are used in mounting
these condensers.  The coupling coils con-
trol the oscillations and regulate the volume
of the receiver.

Three matched transformers are used in
the audio frequency amplificr. These are
of ample size, and are designed especially
to pass the low uotes that are fltered out
In most receivers, The threc rheostats need
be adjusted only when new tubes are sub-
stituted.  One controls the radio {requency
tubes, another the detector and the third the
audio stages.

In order to maintain the balance of the
receiver and to insurc the accuracy of the

ing station (about one mile radius) the post
marked VERY LONG should be used with
a short antenna.  This will make the tuning

A portion of the cast-metal chassis, showing

the master-control worm gear and pinion, the

tandem condensers, and the indicator drum

which is accurately calibrated in wave-lengths

at the factory, making it very easy to find any
desired station.

very sharp, and allow the local station to be

tuned out more readily.

The right-hand control is for volume. ft
consists of two independent knabs with con-
centric shatts. One varies the number of

Reliable apparatus is becoming

the

stages, acting as well as a fAlament switch.
The other controls a variable resistor in the
grid circuit of the first radio frequency tube,
and is used to reduce the initial energy of
powerful signals so that they will not be sub-
ject to distortion in later stages, due to over-
amplification.
TUNED WITH ONE OPERATION

It will hbe seen from the foregoing de-
scription that the receiver is truly “single
control,” for the left-hand knobh controls all
tuning operations simultaneously.  Many so-
called single-control receivers have additional
compensating and balancing devices which
must be adjusted carefully, after a station
has been tuned in to maximum volume, in
order to suppress oscillation, or to bring the
various stages tito exact synchironism. In
this receiver the only halancing control is
mounted hehind the panel, and is set but once
when the receiver is put into operation.
After that it remains fixed until it is nec-
cssary to change tubes, at which time the
balancer must be readjusted to make up for
the change in internal characteristics,

The right-hand dual knob has nothing to
do with tuning, and nothing to do with hal-
ancing. It performs merely the functions of
turning the tubes on and off, and of adjust-
ing loud-speaker volume,

The panel design is irself worthy of note.
A few years ago a panel of insulating mate-
rial and a wooden baze upon which to mount
the apparatus was the rule. The manuiac-
turers are now reversing this procedure to a
considerahle extent. Panels of wood or of
metal and basc “boards™ of bakelite or hard
rubber have hecome almiost the rule, instead
of the exception. This is a very logical
and sane development. Discounting appear-
ance, there is alnost no necessity for insu-
lating material on the front panel, while
there is a nced for a metal shield. Similarly,
the base board upon which most of the in-
struments are placed, and to which most of
the wiring is closely-adjacent, should have a
high factor of resistivity. The real need for
an isulated {ront panel passed with the
practice of placing binding posts upon the
panel instead of upon a sub-panel in the
rcar of the set.

The result in 2 decided gain in efficiency
and simplicity, both inside and out.

Sturdy construction prevails throughout this six-tube tuned radio frequency receiver,

supports for the master-control shaft with its condensers and coupling coils.

The sub-
panel is mounted upon a strong metal casling which includes in its construction bearings and

Note the ample

size of the three matched audio frequency transformers, which climinate the possibility of core
saturation, .



loop, and is called the “‘station selector.”
control of the five tuning condensers.

A COMPLETELY SHIELDED NEUTRO-
DYNE

The circuit diagrams and other illustra-
tions on this page are of another up-to-date
receiver. This, too, is of single-control de-
sign. It employs four.stages of tuned radio
frequency amplification (neutrodyne prin-
ciple), a detector and two stages of audio

Bottom view of the shielded neutrodyne. 1 is
the single control shaft; 2, intermediate gear;
3, wave-length indicator; 4, main gear on one
condenser shaft: 5, the remaining condenser
shafts: 6, condenser controlling volume by de-
. tuning the loop circuit,

frequency. TFive tuning condensers, four
for the radio frequency stages andd one for
the detector. are mounted with shafts ar-
ranged vertically. The accompanying photo-
graph of the bottem of the set shows clearly
the method used to control these condensers
with one knob. A pinion on the shaft (1)
meshes with the gcar (2), which. in turn,
meshes with the large gear on shaft (4).
The motion of this gear is applied to the
two transverse rods that, in turn, control all
the other shaits marked (5). Thus a move-
ment ¢i the knob on shaft
simultaveously five different circuits. Note
the insulating blocks on the trausverse rods
and the insulating disc in the center of ihe
large gear. designed to keep the rotor plates
isolated from the metal frame. The large
disc (3) is calibrated directly in wave-
lengths, and may be read through the win-
dow cut in the right of the panel. A glance
at the circuit diagram shows that the method
of neutralizing by means of small capaci-
tances to balance the grid-plate capacitance
is standard. The suppression of oscillations
is completed by two smali-load circuits

The illustration at the left shows the completely assembled receiver.

(1) controls

The small

coupled to the first and fourth radio fre-
quency {ransformers.

Perhaps the most novel feature of this set
is the independent shielding of each stage
that carries radio frequency, and the isolation
of the audio frequency tubes in another
shielding container. Each tube with its at-
tendant apparatus forms a complete elec-
trical unit.  In the top view of the set
onec may sce the method of inserting the
tubes. [ach has a removable metal cap, one
of which is shown entirely removed and the
other Iving on its side on the shielding at
the left. In the same view may be seen the
inclosed loop, which is operated by the left-
hand knob. Due to the complete shielding
of the set. a small loop may be used with-
out danger of having the wiring of the set
and the transformers pick up an appreciable
amount of energy. The loop is, therefore,
very critical in operation, and the sct 1s
especially suited for use near large broad-
casting stations.

The middle knob (marked “Volume™)
controls the condenscr (6). inserted in the
loop circuit,  lts function equivalent to

the loosening of coupling, although its actual
operation is the detuning of the grid circuit
of the first wube.  In the set previously de-
scribed. resistance intvoduced  into  the
erid circuit of the first tube to perform the
function.  This f interesting

torms an
t i1 methads for regulating the in-put
3 Both use the same general prin-
ciple. the mtroduction of losses into the
tuned circuit.

TECHNICAL REASON FOR DE-TUNING

This feature is one that has not been em-
phasized sufficiently until recently,  Anyone
who is familiar with the common “charac-
teristic curve” of @ vacuum tube should know

same

that, when the fluctuation of grid voltage -

becomes greater than the amount of valtage
represented by the straight portion of the
graph, distortion will result,  This fluctaa-
tion. in the average set, should not exceed
six or eight volts. \When the voltage has
risen or fallen from normal more than one-
half this amount. the additional change in
voltage has little or no effect upon the plate

knob at the extreme left is a snap switch;
The central large kuob controls volume by detuning the loop, and the right-hand knob is the master
At the right may be seen the rear view of the set removed from its cabinet.
boxes has been removed to show the condenser and radio frequency trans former.
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the next controls the

Note that one of the shielding

Photos by conrtesy of the Music Master Corporation

current. Ior this reason the larger fluctu-
ations are partially suppressed. while the
smaller ones pass unchanged. The result is
a peculiar form of distortion in which almost
all sounds have the same intensity; and in
which the more powerful impulses are given
a sound best described as “mushy.”

It is obvious that a reduction of voltage
on the last tube filament will not help, but
instead will make matters even worse by
further decreasing the straight portion of the
graph.  The only solution, therefore, is to
reduce the initial strength of the signal;
hence the de-tuning of the first stage. When
the original impulse is weakened sufficiently
to allow the strongest wave peak to pass the
last tube without slopping off the straight
portion of the graph, distortionless amplifi-
cation of all impulses will result.

A top view of the shielded neutrodyne, show-
ing one of the tube covers removed, and another
lying on the shielding at the left. Note the
position of the loop at the rear of the cabinet.

RECENT REPRODUCER DESIGN

The trend in loud speaker design is away
from horns and other forms of restricted
air columns or chambers, toward large, {reely
moving membranes having a minimum of
mertia.  The object m reproducers is to set
up sound waves as similar as possible to
those originally impressed upon the trans-
mitting microphone. The reproducing appa-
ratus need not resemble in form the original
emitter of the sound waves, as long as the
waves themselves are similar.

L

by - 436
A complete circuit diagram of the shielded neutrodyne.
across the loop.
the other is used in controlling volume by de-tuning the loop.
set in the upper right-hand illustration.

Two condensers are shown in paralilel

One of these is controlled in synchronism with the other four tuning condensers;

It may be seen at the rear of the
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TWO NEW LOUD SPEAKERS

The double free-edge cone speaker shown
in the illustrations in this column marks an-
other step toward perfect reproduction of
sound energy. The ideal <pml\cr nust have
no ‘“natural period of wvibration.” This

The double free edge cone speaker, designed to
have diaphragms with a minimum of inertia.
The cdges of the cones do not touch the drum
frame, which is lipped mercly to protect the

paper from damage. The sole suspension is at
one pomnt in the center.
Photo by courtesy of Acwme Apfaratis Co.

means, practically speaking, that the dia-
phragm must float as freely as possible, with
a minimum of support, and must vibrate
naturally at a period well above or below
the limits of the musical range to be repro-
duced. At the present time it is hmd to
conceive of a more freely floating device
than a fairly large sheet of paper. The
vatural pericd of vibration of such a dia-
phragm is well below audibility.  This fact
is made use of in the loud speaker illustrated
in the accompanying diagram and photo-
graplh.

In the early cone loud speakers the cdge
of the cone was held rigidly by some h,lm
ting ring, giving the diaphragm a
al note in the vicinity of 30 or 40
cycles. This balanced with imperfect trans-
formers to give approximate fidelity on the

A skeleton cross-sec-
tional drawing of the
double free edge cone
toud speaker, The two
uprights are perma-
nent magnets, linked
by a soft iron block at
the bottom. The black
oblong represents the
two soft metal dia-
phragms and the coil
between them.

low notes, but had the bad fcature of greatly
over-emphasizing static and  other stray
impulses.  The free-edge cone construction
overcomes this difficuity entirely

An inspection of the line drawing shows
how the two cones arc supporied at the
center ouly. In order to reduce damping
of the high notes, the cones themselves are
supported by two s :::11(1 diaphragms of
thick, soft metal, capable of conducting mag-
netism.  They, in turn, are supported by the
two extremities of a “hm‘sexl oe” magnet,
indicated by the two vertical bars in the
drawing. Bet\\een the (Iuphrwms is placed
a solenoid of wire, centering in the strongest
portion of the magnetic field. A current
flowing in this coil changes the flux, and

therehby the mutual attraction of the two
magnetized diaphragms. A rapidly fluctu-
ating current will cause corresponding fluctu-
ations in the positions of the diaphragms,
and these are impressed upon the paper cones
and converted mto sound energy.

While this method of reproduction is some-
what less efficient than the older types in the
actual ratio of electricity converted into
sound, it is practically non-selective, repro-
ducing all frequencies with the same fidelity.

THE CYLINDRICAL TYPE

Another recent development guite as novel
in design is shown in the illustrations in the
right-hand column. The “diaphragm” is al-
most cylindrical in shape, and is arranged in
such a manner that its diameter increases and
decreases in size, in unison with the elec-
trical impulses appllcd to it.  The line
drawing shows thie manner in which the
magnetically-actuated link is connected to
cne edge of the cylindrical membrane which
takes the place of the usual flat or conical
diaphragm. There is nothing radically new
in the clectro-magnetic portion of the de-
vice. The novel feature is the cylindrical
vibration surface, which allows the sound
waves to be distributed in a more natural
manser than any device that projects them
in a single dircction.

In this speaker, as in the one already de-
seribed, the main counsideration in design
has been equal reproduction of all frequen-
cies. As the cylis ulnc:l membrane that forms
the sounding surface has almost no tendency
toward free vibration, and a very low [actor
of inertia, this ideal condition is very closely
approached.

No attempt has been made by the design-
ers ol this mstrument to pr U(ll‘(.(_ the maxi-

mum sound energy possible from a given
number of watts of electricity.  Fidelity of
reproduction is the primary consideration,

and is obtained at some sacrifice of volume.

The instrument, while larger than the
ordinary loud speaker, is very attractively
fnished i mottled green and gold, applied

to the mem‘n ane ns well as to the frame.
ACCURACY MAY SEEM STRANGE
Purchasers who use {for the frst time loud
speakers like the two described and illus-
trated on this page must remember that the
output may not soundl at all like the output
of radio sets that they have rememberad as
being unusuaily good. There is a difference
henween accurate reproduction and reproduc-
tian that is merely pleasing.  For cxamplc.
the sound box and horn of an ordinar

phonograph will reproduce the music of a
clarinet with remarkable fdelity, but fall
down rather miscrably in wplmlt.ung; the

human voice. Radio horns have similar de-
{ects. One of the most outstanding is their
tendency to add mellow overtones that are
not in the original music or speech at all.
This gives to speuh or music irom most of
the old-style loud speakers the cffect of a
higher scale of notes. One of the newer
loud speakers will sound in comparison a bit
“heavy™; but actually its output is much
nearer the original sound than that of any
haorn.

LOUD SPEAKER EVOLUTION

Tt takes no more than a glance at the de-
sign of the two l(*plO('UCC[S illustrated on
s page to sce that the fallacy of inclosed,
fixed or rigid tone chambers of any kind
15 passing.
ular pastime to design tone chambers that
were supposed to he similar to the human
throat, to the sounding hox of a violin, or
to some particular wind instrument. All such
designs leave out of account the very obvious
facts that the human throat and mouth
change shape ior every note emitted, that
the sounding box of a violin is actuated by
strings which may be changed in length or
in tension, and that almost all wind instru-
ments are supplied with stops, kevs, and
changeable orifices to alter the characteris-
tics of the vibrant air column. No such
provision has been made in loud speakers.

A few years ago it was a pop-
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The inclosed air columns, thercfore, have
but one, or at most a few, natural vibration
periods. When a note that is in tune with
any such period comes through the loud
speaker, it is subject to resonant amplifica~
tion. In addition, the air column tends to
vibrate at one of its natural periods even
after the tuned note has ceased at the dia-
phragm. Thus both over-amplification of

2 MAGNET COILS,
CONNECTED IN'SERIES

X pLE] 7N

~._ PIECES ™
~N 9
DIAPHRAGM

ARMATURE

POLE-
PIECES X

ARMATURE oo ANENT

MAGNET

These dr]wmgs show the manner in which a

link mechanism controls the vibrations of the

partially cylindrical diaphragm. The instrument

is adjusted by means of the small thumb nut,

shown at the lower left corner of the bottom
illustration.

some notes and distcrtion of others is the
result.

The frecely floating diaphragm, large
enough to impress vibrations directly upon
the surrounding air, does away with both of
these difficulties, and seems to place the
burden of further evolution in loud speaker
design  upon ihe electro-dynamic system
alone. There is still room for a slizht im-
provement here, as well as in the audio
frequency stages of the set itself, before
absolute fidelity can be achieved.

The unusual design of the new cylindrical-

diaphragm speaker is shown clearly in this

illustration. The instrument is attractively fin-
ished in a mottled green and gold effect.
Photo by courtesy of The Audalion Co.
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In the illustration be-

low the author is d
shown operal‘in%1 his
receiver, a super-heter-
erodyne, which is de- g
scribed in this article, y

PON the opening night of WRNY
1 listened for it, but, on account of
very unfavorable conditions prevail-
ing at that time, I found it impos-
sible to pick up the station. Later, after
many unsuccessful attempts, I succeeded in
locating WRNY at about 1:30 A, M., Green-
wich Mean Time. Conditions were bad, at-
mospherics and fadiug being very prevalent.
The signals were just audible with tele-
phones. At the time T was using an 8-tube
super-heterodyne, comprising first detec-
tor, oscillator, three intermediate frequency,

second detector and two audio frequency, in-

conjunction with a two-foot loop aerial.
Afterwards, I experimented with a small in-
doar aerial and also an outdoor aerial. These
aerials brought in WRNY with greater
strength, but the signals were drowned by
atmospherics, mush, etc., from high-powered
arc stations.

After considering the matter carefully, I
decided to change the circuit and to wvulize
the Tropadyne system for the «etector and
oscillator, placing a radio frequency tube in
front of the combined detector and oscilla-
tor. In so placing this radio frequency tube,
[ was confronted with an exira control,
which mcant complicated tuning. I then de-
cided to use an aperiodic air-core trans-
{ormer, but so designed as to cover a small
wave-band. It was necessary to construct
a number of these transformers, the com-
plete series covering from 100 to 600 meters.
To make these transformers easily inter-
changable, I tounted them on tube bases,

so that they could he plugged into a stand-

ard French tube socket,

Adfter constructing this apparatus and using
the same two-foot loop aerial, 1 succeeded
in pulling in WRNY with local strength, at
times sufficient to wrll\ a loud speaker. At

L NIt e

ADIO NEWS takes pleasure

in presenting herewith a con-
structionally descriptive article con-
cerning a super-heterodyne which
has been used for the past half year
to bring in station WRNY in Paris.
Several novelties are incorporated
in the design of the set, one of the
most important of which is the use
of adjustable iron cores in the in-
termediate frequency transformers.
Complete details are given in the
article for the construction of the :
set. It employs the Tropadyne sys-
tem of heterodyning and one radio
frequency tube before the detector-
oscillator for increasing sensitivity
and selectivity. Many fans in con-
gested centers would do well to -
copy the de51gn —EDITOR.

FCTRIIIET 1 " i AT

(g zan

AL ST

the time {ading was bad. The result of
adding the radio frequency tube before the
detector was very marked, as regards the
signals received, and also the absence of much
interference from high-powered arc stations.
Sharper tuning also resulted.

As the winter months approached, 1 re-
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\\A 3,000-Mile Super-Heterodyne

By R. A. STUART-FREY,
Paris, France

Thar consistent long-distance reception

of broadcast stations can be accom-

plished by ordinary radio fans is attested

by the experiences of this writer., Mr.

Stuart-Frey regularly receives in France

concerts from WRNY, the RADIO

NEWS broadcast station, on the receiver
described here.

ceived WR\TY at loud bpual\er strer
half an hour until fading set in. Tlm fading
was 40 scconds in duration. Atmospherics
were absent.

RECEPTION CONDITIONS IN PARIS

Here in Paris, long-distance reception is
difficult, owing to the fact that the town lies
in a valley and also suffers from the shield
ing effects of tall buildings. Atmospheric
conditions here are not good at any time,
and it is only by using a loop aerial that
long-distance reception can be carried out
without serious interference from the high-
powered stations and atmospherics.

The chicf cause of interference is Eiffel
Tower, L, transmitting on 2.600 meters
with 25 k.w. in the aerial. This station jams
almost everything.

As a whale, T can receive WRNY {fairly
regularly, togcther with other American sta-
tions, if conditions are fair.

The receiver I mentioned above is of my
own design and very efficient. Once the
trans{ormers have been tuned, the controls
are reduced to the main dials.

The panel is 40 inches long by 8 inches
wide. This panel- carries the two variable
condensers, rheostats, potentiometer, vario-
coupler for the oscillator civcuit and a small
two-way switch for placing the wvariable
condenser in parallel or series with the loop,
for loug or short wave-lengths.

The intermediate transformers have ad-
justable iron cores. This enables the ampli-
fier to be stabilized and prevents distortion
which might take place from the cutting off
of the side bands by the very sharp tuning
obtained with these transformers.

The construction of the transformers is
as follows:

A piece of hard rubber rod 174 inches in
(IIametLr is obtained and cut into lengths of
2 inches. Four of these are required. The
rod is then placed in a lathe and seven slots,
each 14 inch wide and about g inch apart.
are cut. The first slot is 34 inch deep and
the second ¥4 iuch deep. Continue this, cut-
ting each alternate slot %4 inch deep, until
the seven slots are cuf. (See Iig. 1)
The deep slots are for the secondary wmd-
ings. A %-inch hole is now drilled in the
center of the transformer to receive the iron
core. In one end four holes are drilled and

45V
=22 o4
OSCILLATOR iy 8
COUPLER : . 043
_~ INTERMEDIATE /FREQUENCY TRANSLFOQMERS ——— .’ZS‘LTO 6 MEG. 67V "
APERIQCIC .0CO25 ME | 30V,
Tl REANOSF ey 003 MF "

I
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-»)
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} * SPEAKER

AFT

!
| P
oL . ==
POTENTIOMETER IOI-MF.
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The circuit diagram of the super-heterodyne receiver which receives WRNY regularly on a loop in France,

The circuit has several new ponits

about it In counection with the design of the intermediate transformers, which are described and illusirated on the following page.

=
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The receiver is divided into units: 1, first detector; 2, oscillator coils; 3, oscillator; 4, grid leak and condenser; 5, tuning condenser; 6, oscillator

condenser; 7, coupling and pick-up coil; 8, intermediate frequency amplifiers; 9,
fiers; 12, A.F. transformers; 13, grid leak; 14, rheostats.

tapped and into them are screwed four tube
bases, so arranged that they plug into a
standard French tube socket.

Now the transformer is rcady for wind-
ing. This may be done on a lathe or by
hand. Into the first slot wind 150 turns of
No. 38 S.S.C. wire. When this is finished
continue the winding into the third slot, and
so on, until you have 150 turns in each deep
slot, making 600 turns in all. Into the re-
maining three slots wind 100 turns per slot of
No. 38 S.5.C. wire, making a total of 300
turns i all. The ends are now soldered to the
tube basecs, as shown in the diagram, the be-
ginning of the primary winding going to the
B 4 and the beginning of the secondary
winding to A —, or the potentiometer con-
ter arm.

On the top of one of the transformers a
fixed condenser of 00025 mf. is screwed.
This condenser is shunted across the secc-
ondary winding.  The transformer js now
the mput or filter transformer.

Four variable condensers of a capacity of
00025 mfid. are now obtained. These con-
densers are mounted on a piece of hard rub-
ber which is, 1 turn, mounted on a box. On
one side of the box are mounted four tube
sockets, into which the transformers will be
plugeed. (See diagram.) All the plate and
f s are brought to terminals which
pass through bard rubber bus . also the
leads which go to the potentinmeter center
arm.  The “B” and “A” po e leads are
brought out to terminals on opposite sides
of the box. The condensers are connected
across the primary windings of the trans-
formers. The box is now mounted behinid
the tube sockets and connected up in the
usual way. By placing the transformers in
a box all leads are hidden from view. A
small hole is drilled opposite cach trans-
jormer, so that the iron core may be in-
serted after the trausformers have been
tuned.

00025 MF. FIXED
CONDENSER~
i

.00025 MF, VARIABLE
CONDENSERS (MICA TYPE)

The aperiodic transformers used before
the detector are consiructed as follows:

Fig. 1 gives a sectional view of a spool
made {rom hard rubber disecs. The trans-
formers are wound with No. 34 S.8.C.
wire, the primary and secondary windings
being wound in the e direction.  The pri-
mary is wound on t and covered with a
thin layer of silk thread or insulating tape.

The secondary winding is then wound on
on top of it. Then the ends are soldercd on

$1,000.00
Prize Contest

VZatch for it in our March issue,
The  biggest contest from every
point of view that RADIC NEWS
has ever staged. See page 1098 for
further particulars.

the tube bases, as shown' in the diagram. The
beginning of the primary winding goes to
the “B” positive and the begivning of the
secondary winding to “A” positive. The
number of turns given helow is for primary
and secondary, as each winding has the samec
number of turns:

“he oscillater coupler is made from a 180-
degree variocoupler. The stator consists of
47 turns of No. 24 D.S.C. wire tapped at the
center and the rotor (for regeneration) of

intermediate transformers; 10, second detector; 11, A.

F. ampli.

30 turns of No. 26 D.S.C. If it is desired
to use a small indoor acrial, a coil should be
made up as follows:

Obtain a tube 3% inches long and 3 inches

INLERMEDI'ATE TRANSFORMERS

PRIMARY - 300 TURNS OF N2 42 SS.C.
WIRE, 100 TURNS PER SLOT.
SECONDARY - 600 TURNS OF N242
5.8.C. WIRE, 150 TURNS PER SLOT,
PRIMARY TUNED WIT} VARIABLE
CONDENSER .00025 MF. {MICA TYPE)

ADJUSTABLE IRON CORE
3 PIECES SILICON STEEL
2" LONG X %' WIDE X .C03" TH.

APERIODIC TRANSFORMER

Fig. 1. The design of the intermediate trans-
formers is shown in this illustration. It is
possible for any radio fan to copy this design.

T ]

WOODEN CASE

The layout of the intermediate transformers and the condensers which tune them.
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TRANSFORMER
The trans-

formers are mounted below the condensers. which are of the variable mica dielectric type. The
whole is then enclosed in a wooden casing to keep out all dust and dirt.

No. ef Turns | B & 8 Wire Inner Diam. _Outer Diam. Width of Slot Wave-Length
30 1347 2" T 190—240
15 e 214" « 240—300
80 “ ' IS 7% “ 300—400
150 a « 274" “ 400—600
150 “ “ 3" “ 550—750
B+ in diameter and wind on it 36 turns of No.

20 D.S.C. wire. Over the center of this
winding wind 8 turns of No. 16 D.S.C. wire.
This is used for the aperiodic aerial coil.

The loop aerial consists of 12 turns of
flexible wire, tapped every three turns,

The operation of this sct is simple. After
having plugged in a suitable radio frequency
transformer before the detector, the tickler
coil is set at zero and a local station tuned
in.  This should be received without the
the aerial, (In fact, I have received a sta-
tion a distance of 550 miles away without
aerial, the signals being audible on the loud
spcaker.) The transformers are so tuned
that the loudest signals are received. Now
tune in a distant station and retune the trans-
formers, which are very sharp in tuning. It

(Contimeed on page 1196)



Radio News for February; 1926

“Wireless” Radio Dancing

By HUGO GERNSBACK,

MEMBER AMERICAN PHYSICAL SOCIETY

ONE PHONE TIP TO
METALLIC BRACELET

CONNECTS TO
PHONE JACK

TINFOIL STRIPS
UNDER RUG

The secret of the wircless radio dancing exposed. Tinfoil strips are placed under the rug, while

the cord that usually goes to the loud speaker is conuected to the tinfoil.

The dancers wear

metallic bracelets on which one tip of the headphones is grounded. The concert comes through
loudly and clearly as soon as the stations are tuned in,

my last article, “Par-
v tlt Your Radio Set,” in
issue, I Thave had
ndrw‘:s of letters from those who
the experiments and who wanted
tricks.  The “Wireless” Da
herewith comes under t classif
and s a rather mystifying sort of
: inc entertainment, frem which a great
deal of pleasure may be derived. Here are
some of the variations:

You azk your friend to sit down in a com-
fortable chair, then hand him a palr of re-
ceivers, asking him to put them cn lli': head.

have t
ddivional

You then ask him to grasp oue of the "phone
tips of the head set, and to his w 'Uml“*d
astonishment he w Iy and

I hear music, clea
loudly. You ask him to get up from his
chair and walk around, the l‘c‘ul sel remain-
ing on his head, and he will still hear the
music as hefore. vou ask your lady
friend to have a 7 dance with you,
as depicted on the | ver of this mag-
azine, and in the 1l tion o this page.
All that is necessary that both of you
don IL(((IDL s and that each of you touch one
\.I the 'phione tips of the telephone receivers

v be held in the hand or at-
iched to a mietal bracelet (the latter
can he made from a picce of copper or other
metallic ribbon and a small binding post to
secure the 'phone tip).  As you dance mer-
rily along, the music will be heard loudly
and clearly in the two headsets.

Not only that, but if you touch your
partner’s | , the music in the 'phones will
be even lo A
MYSTERIOUS MELODY

Tt is a rather unusual sight to sec a few
couples dancing arogund the floor with radio
sets on their heads. There is, of course, no
music 1o be heard anvwehere by the specta-
tors; while the radin set may be in the same

ude

room or it may he in
It makes no difference.

The explanation is very simple. The
writer, who devoted a good deal of experi-
mentation to this latest scientific tr wish-
es to say here that an apparently similar idea
originated in Iingland some time a;:o. The
English method, however, is entirely differ-
ent from the onc deseribed here; because
with the English one it is necessary to have
extra apparatus for the radio set, part
larly transformers to step up the cnergy, and
the head sct e not standard sets. but must
he made specially to order, as they contain
condensers.,

In th e apparatus described here, any stand-
ard radio sct. providing it has more than
three tubes, can be used, as well as any

an adjoining room.

Fig. 4. Here is shown how the connections

are made to ground and tinfoil. In ordzr to

silence the phone, the cap and diaphragm are

removed as shown. When tuning in a station,

merely replace the diaphragm to aid you in
locating the station.

standard head receiver. I first started out
with the method shown in Fig. 1 (page 1212),
with a wire mnn.nq around the room, to
which one side of the audio output is con-
nected, as shown., while the other side is
grounded. At first I tried. instead of the tele-
phone recciver or loud speaker, a step-up

ADJOINING ROOM

RADIO SET
T PHONE OR LOUD
SPEAKER MUFFLED
5 (O) ORPLACEDIN AN
3

il —

— BBATT +

RUG

FLOOR COPPER STR!P

Fig. 3. Electrical connections shawing how
tinfoil under the rug is connected with the out-
put of a multi-tube radio ser.  With some sets
it is necessary also to ground one connection :
the phone may be muffled, or the cap and dia-
phragm taken off, as shown in Fig. 4.

transformer: but my experiments soun
showed that the transformer is not neces-
sary, and that all you need is a telephone re-
ceiver in order to give the circuit the neces-
sary impedance. lu tuning in, I found tha:
if one remains clese to the conductor
stretched arcund the room, the sounds will
come in with a fair intensity with a 3-tube set.
but never loud. If one moves the center
of the room. (he signals are Iy audible.
and the results all around are peor,
YOURSELF A PART OF YOUR SET

In all of these experiments it is of the ui-
most jmiportance that you grasp one of the
‘phone tips with your fingers or hold it in
your hand, thus making good cantact with
your body.  The (.\l)]clﬂat'()” i5 that your
body huomh one conuuctor of a cor \dm\(‘r
while the wire r Amq around the room is
the other conductor of the condenser. The
nearer you come to the wire the better the
results. Li you let go of the ’p'nmc tip the
signals stop almost entirely, _unles
very close to the air wire. -
ground also decrcases the stfrnal intensi
great deal.

The results having been rather poor, 1 nex:
tried hanging tinfoil along the \\';xll‘ at regu-
lar intervals (Fig. 2). This gave about 50 per
cent. increase i audibility, but still the re-
sults were not very good. A peculiar thing
was observed; that is. on grasping one ok
the 'phone t'p\ in the hand and touching ll\“
other lnose ‘phone tip to mmc'[mw metall]
in the room. suclt as a metallic cigar st .nd,
a door knob, an ash tray, or anything at all
metallic, of any size. the signal intensity
would be increased a great deal

GETTING EFFECTIVE RESULTS

The fihal and best arrangement, which at
all times is reliable, is shown in Fig. 3. We

(Coniinmued on page 1212)
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Five Broadcast Stations [h One Room

TWENTY-KILOWATT vacuum-

tube transmitter, built by the Wash-

ington Navy Yard, has been in-

stalled at NAA, the Naval radio

station at Arlington, Virginia. This sending

set, capable of “pumping” 20,000 watls into

the antenna, is the most poweriul in opera-

tion at present by any government depart-

ment, and is the forerunner of an 80-kilo-

watt vacuum-tube transmitter to be installed
at the San Diego Naval radio station.

This powerful electric-radiating unit, de-

Above: One of the five transmitters;
it is perfectly shielded so that there is
no interference from the other trans-
mitters in the room. Right: Some of
the apparatus located inside one of the
cages, showing the transmitting tubes
and tuning apparatus.

radio fan in this article.

O ONE as yet has made out a very
convinging case to prove that the
trauble-shoater’s life is an easv onc.
I know. I'm a trouble-shoater;
which. translated from the dog Latin, means
that I'm traveling the zig-zag path to the
sanatorium, perhaps to the pentientiary. Can
I prove 1t?  Ave, verily. It's merely a case
of sclecting one of the least aggravating of a
long serics of daily idiccies. Tt takes will
power to keep from choosing a real. raven-
g, long-fanged chimera of a case; but no-
body would believe me, so I'll hark hack to
a mild little incident of last week.
The truth of this, by the way. is sworn
to and subscribed on imposing, cmbossed le-

should be tempted to call him a radio “nut.”

By S. R. WINTERS

If any of our radio friends should happen to have in his workroom five radio sels at once, we
Nevertheless, Uncle Sam has five transmitters
operating in une room down at Arlington, but these are all for special and definite purposes, as

we shall see when we read this article.

signed by T. D. Carroll and built by the
Radio Test Shop of the Washington Navy
Yard, uses two 20-kilowatt vacuum tubes,
operating in parallel. Unlike most vacuum
{ubes designed for propagating electromag-
netic waves, this new tube transmitter does
not fall short of its rated capacity; in fact,
under ideal operating conditions, it can put
25,000 watts into the antenna.

Traffic heretofore routed from the Navy
Department in Washington by remote con-
trol, through the radio station at Sayville,
Long Island, New York, will be cleared
through this 20-kilowatt transmitting equip-
ment. Operating on the wave-length for-
merly assigned the Sayville station, 9,145
meters, the 200-kilowatt arc sending set on
Long Island will be thrown into the discard
and the Sayville station abandoned. The
international Morse telegraph code, and not
voice communication, will be the method of
signaling.

pdbrkaie

The Ultimate In Single-Control Receivers
By ASHUR VAN A. SOMMERS

1t has long been known that it is at times possible to use a bed-spring in lieu of an antenna, but
we have never before heard of such goings-on with a bed-spring antenna as are described by this
Truly, this is an age of wonders, and there is no telling what is likely

t0 happen next!

gal documents bearing the respective seals of
seven he-spectacled notaries.  The young
lady in question is too modest to have her
name broadcast to listening millions. That
realization was a great shock to the writer.
In one brief half-hour he lost all convic-
tions that such a thing as modesty exists.
nay, had ever existed since the first fall
of man.

When the telephone gurgled urgently last
Thursday evening, I extracted my hands
from the entrails of an organically-deranged
neutrodyne in time to hear the sweetest of
sweet voices waft over the wire. The amaz-
ing thing was the way the voice was split-
ting words in the middle in order to insert

This means that the Naval Communicating
Service, instead of using the Sayville sta-
tion as an intermediate medium of communi-
cating with the battleship fleet on the At-
lantic Ocean, will direct its traffic through

NAA, at Arlington, or Radio, Virginia.
Formerly, messages flashed to the fleets

have been intercepted by the Naval station
at San Juan, the radio operator at the latter
station repeating the message to Sayville
as an indication that the signals were of
sufficient strength to be copied by radio
operators on battleships. Now, the Naval
radio station at San Juan will “work” with
Arlington.

It is a far cry from the original 100-kilo-
watt spark transmitier installed at Arling-
ton, in 1913, to an elaborate transmitting
equipment wherehy the United States and
outlying possessions are blanketed by the in-
visible radio waves. The Naval radio sta-
(Continued on page 1218)

more swcar-words. The ordinary
were not enough. It seems that her Sc*See
2&§"3 ra-%&*-dio $&?e was &tolecec on
(to make a long story short) the blink, and
that the first thing she knew she’d have to
huy one of these super—9% ?*&-hereto- ?&me-
dynes. Luckily, my plone is fitted with an
automatic break-in system, so after the frst
tenn minutes I was able to inquire what the
trouble might be. It seemed that the &% ?ce
thing wouldn't tune any more, that it would
do nothing but WEAT" all afternoon, and
that she was *&%8$ tired of this perpetual
weafing.
So I strapped on my climbing irons, tucked
(Continued on page 1225)

spaces
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Artists of the Microphone

@A Further Discussion of WRNY and [ts Development
By CHARLES D. [SAACSON, Program Director WRNY

EATRICE JOY—you have seen her in
%& the movies, no doubt—ifascinating < —W
Charles actress of the screen, came to WRNY, Head of
SDoa:a (G}ibe' It was in the Motion Picture Revicwo. We g‘:rkhéfa:z-
prominent had announced her along with a number of Knights of
illustrator, other stars, directors aud personages of the Columbus,
is the crea- screent,  When she came i, she said: “I— including
for of the I—I—veally wish you would excuse me, I ane-Blo oF
Gibson 2 ) = ’ the total
Girl” and caniot go on, I am nervous, I have never member-
publisher of spoken to an amr audience before.” There ri?ig gf I}u;
GL;l;fs%n xlrd was no doubt about it, no acting, she was S
his  associ- frightened beyvoud words. of America,
ates handle Finally, she consented to go into the studio Mr. Daniel
the Humor and just look at the microphone, and then Tobin, di-
/ g:nf afrot; she heard her name mentioned and some reé;s(hotut&
WRNY. things about herself, and she spoke. It was Circle at
CHAE%’IESSORANA a lovely impromptu speech she made, one of WRNY. DANIEL TOBIN
@ the most felicitous I have heard in many a

day. When she was through she jumped [[B224
with joy, she had done it, she had made her

17 g first spoken appearance !
f intAcrzl;?isr:g ! Now she cannot wait until she goes on The direc-
singer, | again. One of her friends said: “But how ‘&rlo’;fle:?:
Rose Lau- l do we know that anyone is hearing it?” Club Hour,
k;‘;"}:ﬁ | Then I remembered Election Night here Mrs. Edgar
the “Am- | at WRNY. We had been on the air from CEC‘; Mel-
erican | noontime until 7 o'clock, when we started lpfomsief"'
S“ig‘},géﬁe to, broadcast the eleclion. returns in 1116_ leader of
i Ships b midst of a program of light opera music women,
WRNY and many other features. We had loud hcadsk‘lhe
lf'ﬁclwogks speakers in every big reception room. Mem- sy‘:l(;:)%siﬂm
ok -t bers of our staff were handling other re- cach Tues-
posers. Her | turns from the telegraph lines. At 11 o'clock, i?‘ayatnlul)rgd
voice has L the “Up and Down Broadway” feature be- gfmm'
gi??ec(t:aufi% RV gan, m‘myd members of the cast of “Dearest i WRNY.
radio. ROSE LAURENT Enemy were heard, and authors, compaosers, MRS. EDGAR CECIL
members of the orchestra, chorus; and big MELLEDGE
hits from the show were put on the air. N A

At midnight we had permission to broad-

- cast the first Indoor Golf Tournament direct 24

Heading * from the Roosevelt. The big‘gest' golf

the Talk: champs were to he there. Then we discov- Eugene

ing Ma-~ ered that every available line that could be Fffl‘f.iflff‘e

g;‘é’i% ;I';nd | used for broadcasting from the Hendrik Sin‘;;crk.”

Inc., Irwin Hudson room where the tournament was He will

Kurtz di- to take place, was in use. What could be present ‘O*EC

;’E'C[‘}fe i done? Last minute arrangements brought the immor-

iy about this condition: tal Ger-

features at William S. Lynch, who is the popular mans in

W RN Y, music and sports editor of the station, placed son“esd,c:nu_

g;‘i‘glg";(‘alr; himself in the Hendrik Hudson room at the e s ihu.

of the lead- telephone. At his side was Miss Hazel Cra- mann,

ing phono- kow, with Sarazen, McFarlane, and others, Brahms,

graph com- Schubert,

panies to ete. His

IRWIN KURTZ WRNY. RURNT EUGENE FREY

“Hello Jane,” he says, and *‘Hello Phil,”” she will be a
answers, and then the two proceed with popular "\1 fortnightly adventure.
and concert numbers. Lillian Gordoni and Phil 1

Elliott are “Jane and Phil.”

Star of the 1
Radio Art Dr. Spaeth
Players, is author
who pro- of the
duce the “Common
dramatic Sense of
classics of Music.”
the past for and the
popular
audiences, “‘Barber
Shakes- Shop Bal-
peare and lads.” His
Moliere hour at
will appear WRNY is
in their a fortnight-
program, ly feature,
as well as
Rostand,
Wilde, MADELAINE HUNT DR. SIGMUND
Basf.“e and SPAETH
P\ a3,

4
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Ilonka and
her kiddie
dancers.
Ilonka joins
WRNY and
will be heard
every other
week in ac-
tual dance
i e m o nstra-
tions, Sensi-
tive boards
and other ap-

paratus will

DR. CHRISTIAN F.
REISNER

20N

Dr. Chris-
tian F,.
Reisner :
Pastor of
the Chelsea
Methodist -
E piscopal
Church,and
pastor - to -
be of the
new sky-
scraper
temple, ap-
pears regu-
larly at
WRNY on
Sundays.

oY

= enable the
audience to hecar and visualize the movements.
Ilonka's full rame is Ilonia Sheer. She is the
youngest dance mistress, and the creator of all
the dances which her pupils use. Ilonka will be

r} THE SADRIAN TRIO

The Misses Phillips and Miss Berley com-
prise the Sadrian Trio, which has been
reviving the delights of the old-time mu-
sical comedies for those who remember
themn with a feeling akin to affection. In
this repertoire has heen comprised music
of Gilbert and Sullivan, De Xoven,
Straus, Offenbach, Sousa, Victor Her-
bert and many others. The Sadrian Trio
comes from Boston, and have had many
club engagements.

Tom Hill is

starred in a Broadway production this season. [“

Patrick
Pierce di-
rects Rog-
er Wolfe
Kahn's or-
chestra at
WRN Y.
It is a fine
ensemble of
cight gifred
young mu-
sicians. Oc-
casionally
Mr. Kahn
takes part
himself ——

and he can
play any
mstrument,

PATRICK PIERCE

A

ordering them around as though they were
amateurs. [ put the microphone at my desk
and as Lynchie telephoned up the reports, 1
repeated them into the microphone, and
added such comments about the election, the
station, and related and unrelated matters as
I could summon to my tonguc. There were
mowments when Lynchie was gathering in-
formation, and while waiting during one of
these intervals for reports, I decided to find
out if anyone zvas actually listening. On my
desk are several telephones—Vanderbilt 7360,
Vanderbilt 8662, Vanderbilt 9200 and Van-
derbilt 10218. I spoke into the microphone
and asked the listeners to let me know by
any of these numbers i{ they liked what we
were doing, or not.

The words were-scarcely out of my mouth
when the phone began to ring, so that the
persons calling in could get a response from
their telephone as well as their loud speaker.
I would sandwich Lynchie's comments into
the broadcasting along with all the calls
ifrom New York, Brooklyn, Long Island,
New Jersey and Connecticut. I think this
had gone on for about 15 minutes when the
telephone supervisor, in great excitement,
said: “Please, please, please beg the people
to stop calling these lines. Every single
office in New York and Brooklyn is clogged
with hundreds of calls waiting for you. We

(Continmed on page 1182)

every American,

Kh

th e presis
dent of the
American
Socicty for
the Promo-
tion of Avi-
ation, Inc.,
and brings
all of the
eminent
aviators to
WRNY to
inform the
public on
this vital
subject of

interest to

TOM HILL

&

Siegiried

WRNY.

Eminent
C onsulting
Neurologist
on the staff
of leading
hospitals of
Manhattan
and Brook-
lyn, Dr.

Block
speaks on
mental and
health mat-
ters from

N

SAMUEL POLONSKY

Samuel Po-
lonsky: A
pupil of Al
exander
Block, and
later of
Leopold
Auver. He
is now di-
viding his
timebe-
tween his
concert
work and
teaching.
He plays
popular
concert
classics at
WRNY.

7 G

Hetty Fithian Cat-
tell:  You know
her as “‘The Birth-
day Lady.” Every
night she appears -
at WRNY in the
feature “Whose
Birthday Today?”
Her talks Dbring
out the mystic as-
trological and nu-
merological mean-
ing of the day.
Has she read youf
naine as yet?

HETTY FITHIAN
CATTELL

Ralph
Christman :
Asst. Musi
cal Director
at WRNY,
and a ca-
pable offi-
cial accom-
panist. He
reads any
music at
sight.

RALPH CHRISTMAN
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Gilbert Moss, the wireless opera-

tor, is sailing around the world

the ‘*‘Llizabeth & Blanche.” a
lifeboat of twelve tons, to demon-
stratc the necessity for ships’
beats in case of wreck. He will
keep in touch with the world and
notify the marine stations in case
of any mishap. Four hardy sea-
mzn will man the crafc. @ Henry
Miller Service

It is possible to radiophone from
the S. S, Berlin just as we tele-
phone in the ordinary way on
land. Below is a view of some
of the apparatus used in this in-
stallation, and the photo on the
right shows a passenger radio-
phoning. The telephone trans-
mitter is located in a regular
'phone booth.

Heve is shown one of the enormous inductance

coils used in some of the latest high-powered

radic transmitting stations. The huge induct-

ances used at Konigswusterhausen, Germany,
are similar to the one shown.

A passenger in the radio phonc booth on
board the S. S. Berlin communicating with
a ship several hundred miles away and talk-
ing just as though he was in an ordinary
telephone booth on land.

tions.

Note

Here are two of the cnormous stand-off insulators used in the
very high-powered and high-voltage radio transmitting installa-

the

comparative size with the man standing
between them.

3
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LISTENING TO THE SOS FROM THE STEAM-
ER LENAPE. The operators of WRNY were on the
job when the distress signal came in from the steamer
Lenape. The photograph shows Chief Operator Gilson
V. Willetts (rear) and Assistant Qperator Bayley. Mr.
Willetts was radio operator on the Lenape for a year

e o

Radio with meals is furnished
by English restaurateurs, The
picture shows an English
maiden listening in to a loud
speaker portable set while
having her lunch in a lLon-
don cafe. There is no acrial,
carth or accumulators. @)
Henry Miller Service.

e NP

before the war., The photo was taken at 2:02 A. M.,
when Willetts and Bayley were copying a message
stating that the Lenape had anchored inside the Dela-

ware Breakwater.

One of the most interesting
amateur radio stations extant
is 2AGW, maintained by
students of Brooklyn (N. Y.}
Technical High School. Using
but five watts of power and
operating on 40 meters, it has
been heard in every state of
the Union, Note its con-
struction—“spread all over
the lot” on boards—which
was compelled by the very
limited space that it had to
be built into. It is a real
“hole-in-the-wall’” station, but
lack of space has not lessened
its efficiency to any degree.
Howard Wolf, a student of
Brooklyn Technical High
School, is shown at the board
of ZAGW. @ Kadel & Her-
bert.

With the installation of elaborate receiving and ampli-
fying equipment, the Cornell Club in New York takes
the lead in introducing the “‘new science” into club life.
The Cornell Club's receiver is a super-heterodyne, and
a powerful four-tube amplifier intensifies the energy
which is received and sends it through to the loud
speakers on the panelled walls of the various rooms of
the clubhouse. A public address system is also installed
—microphones pick up the speeches, which are carried
to all parts of the club thraugh the loud speakers, one
of which is shown being set up in the dining room of
the club. ©Kadel & Herbert.

>

A TRAVELLING RADIO TRANSMITTER. The portable radio transmitting station

shown in the photograph is in use by the American Telephone and Telegraph Co, for

making tests of various kinds. The trailer on the left houses the generator ans a§socxau:d

apparatus, and the one on the right contains the control apparatus of the transmitter and

a radio receiver, This equipment is used for short-wave transmission, as can be judged
from the shortness of the antcnna strung between the two wagons.
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More About Radio Waves

By JOSEPH RILEY

In this article we have a continuation of the series of studies being conducted by Mr. Riley

on the Propagation of Radio W aves.

issue of Rabio News,

: The first article of the series appeared in the January
These articles will be found very instructing and interesting, and will

enable the reader to co-ordinate all the ideas he has had heretofore on the subject.

N THE last issue of Rapio News I at-
tempted to explain, by means of various
analogies and diagrams, how the radio
wave, on being emitted from a vertical
grounded antenna, goes through various con-
tortions and is propagated from the antenna
through space. No dtt(,l'll[)t was made to en-
llvhtcu the reader as 1o how or why the mag-
netic ﬁeld is brought into existence, so, be-
fore going further into the discussion of how
the waves act, it will be well to explain this.
DISTRIBUTION OF THE CHARGE
In Fig. 1 there is shown a portion of a
vertical antenna wire. The portion shown
is supposed to he so short that the density of
the electric charge
on it is uniform from

produced in the line travels outward from
the antenna, much as a kink in a whip is
carried away from the handle as the whip is
cracked. The line of force then takes the
form shown in Fig. 2. As the electron trav-
els further, at the end of the third quarter
of the cyele the line has the form shown in
Fig. 3, and at the end of the cycle, the form
of Fig. 4.

lnc amplltude of the kink in the line, or,
the distance it is irom the original line AC.
at any instant, decreases as the dx:tdnce from
the antenna is increased. This decrease in
the amplitude of the kinks accounts for the
major part of the decrease of signal strength

from the antenna. The original line is
ABEF. The kinked line ;s ABCDEF. The
directions of the lines are indicated by the
arrows. Now the movement of the line from
the position Bh to the position Cg can be
considered to be produced by the creation of
a cloxd line of electric strain of equal
strength represented by the dotted rectangle
drawn in Fig. 5. If such a closed line were
created the 10\\ er part would oppose, or de-
stroy, the line Bh, and the upper part would
create the line Qf’. We may regard the effect
created by this closed line of electric strain
to be similar to the effect of an electric cur-
rent traveling in a circular turn of wire. It

netic lines of force,

one end of the por-

would set up mag-

an:d the direction of

tion tg the other. i I these lines could be
The charge is not determined by the
ac‘.qally distributed FIG. FIG 3 usual right hand rule.
uniformly, but varies In the present case,
con tmuou>ly from therefore, represent-
one point to the ed by Fig. 5, the
other. However, if 8 [I-- . magnetic  lines  of
we take a short BNy I ! i force would come up
envugh portion, we A 7 C y T i to the reader, out of
can say, without ! ; i ' ) t the paper, on the left
sensible crrpr,[.tha}t : | ! : ! 1 side of the anltenna
the charge 15 distri- ! N i | ! 1 wire, around the
! i H |

buted uniformly over | ! i i ! : wire, and down into
it. o I ! ! I ! | ! H the paper on the
At a cer tamr in- H | | L H t rlgkt-halld side. di

s t ant therefore, | 1 1 H ! maguneric elc
when the charge on ! ! { ! : ! will 1]1u; be created
| | | FIG 2 ] ! y FI1G a4 ho 1 i e

this portion ot the | : | | | ) about the wire; the
autenna wire has a | | ; | I ! lines of force will be
bl e I I .
certain valltlc’,r lllj B i | B : | I | circular gboutl thc.
feld .\_tlengti arouf 1 A f ! | antenna 1n  planes
the wire has a cer- A | ! T AIRITTTTT T2 A c perpendicular to its
tain \'F')llue. The h::lﬂ | | { D : ! ax1s,”n} ?thcl': \vord‘s,
may be represente I 1 3 I i 3 parallel to the earil,
by a number of l_mcs o a 2 a CYCLE a 2 4 reycLe since we are c«)nsld—
siretching  radially — ering a perpendicular
from the wire. It As the clectron oscillates up and down in the antenna wire, a kink is formed in the line of antcnna’. Afhe- electric
must he remembered and magnetic fields

that the lines of

force always

emanate from a charged surface in a direc-
tion at right angles to the surface. At a dis-
tance fmm the conductor, however, the lines
may change their direction, due to many
things, as is seen in the distribution of the
electrostatlc field about a grounded vertical
antenina at some distauce from the latter.

Now to return to Fig. 1. At the point A
in this short portion of the antenna is a small
electric charge, an electron, say. A line of
electric force represented by AC emanates
from this electron. The electron is one of
many, the flow of which in the wire consti-
tutes the electric current in the antenna. This
current is oscillating at a very high rate, so
that the electrons also oscillate up and down
in the wire, over distances equal to their
mean free path during the period of a half-
cvcle. Now suppose 1lmt during an exireme
ly short interval of time the electron moves
from the point A to the point B, in Fig. 1.
It carries along with it the end of the Tine
of force, and hecause these lines of force
pPoOssess >on‘cthmn akin to inertia, they tend
to lag behind the electron. The line of force
then assumes the shape indicated by BC. Fig.
1. This represents an interval of time equal
to one-quarter of a cycle.

Now, during the second quarter-cycle the
electron in the antenna returns to the point
A, all the time carrying the end of the line
of force with it. At the same time, the kink

electric force, which travels outward from the wite.

stages, of a quarter-cycle cach.
as the distance from the antenna is increased.
The reason {or this will be better understood
as we procecd.
HOW THE ELECTRIC CURRENT IS
DISTRIBUTED

The next thing to explain is why this
change in the shape of the electric line of
force acts like an electric current in space
and produces the magnetic ficld which always
accompanies it. I‘or the sake of simplicity
let us supposc that the kink, instead of hav-
ing the sinusoidal wave formn shown in Fig.
4, has a rectangular form, as shown in [ig.
5. The line is contmued on both sides of the
antenna wire, for it must be understood that
the lines emanate radially in all directions

55 F1G. S

The displacement of a line of force has the
same effect as if a closed line of electric dis-
placment were brought into existence. The
portion Bh is nulliied and the portion Cg is
formed by this hypothetical closed loop.

The compiete phenomenon is shown in four

were shown clearly

in the diagrams in
my article in the preceding issue of Rapio
Niews

’ll"; energy radiated in this manner from
an antenna is thus transferred periodically
back and forth between the electric and mag-
netic fields. The total energy is at one in-
stant in the form of magnetic energy and
the mext instant in the form of electrlc en-
ergy.

‘The explanation giveu above, by means of
the closed line of electric strain, has beca
given by Dr. J. A. Fleming, and follows
from a principle of Maxwell’s. The strength
of the magnetic field created by the move-
ment of the lines of electric force depends
upon the displacement of thesc lines, and it
therefore follows that the displacement must
decrease as the distance from the antenna
wire increases. To tell the truth, this should
be stated the other way round, but for our
purpose we may think of it this way.

In our previous explanations we have con-
sidered the antenna system to be a straight
rod, having the source of high frequency
current at its middle. The opposite halves
of this rod are at any instant charged to an
opposite polarity, $o that the lines of electric
strain start on one part, say the upper, and
terminate on the other, say thc lower. As
the electrons oscillate back and Iorth, kinks
are produced in the. lines which travel out-
ward from the antenna, which, due to the
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mertia ol the lines, unile into loops of elec-
tric force, which are detached from the an-
tenna. When a ground is used, with the
source of high frequency current near the
ground, the ground being considered a fairly
good conductor, these loops must be seini-
loops starting at the electrons in the wire,
and endicg with their feet resting on the
earth. Ay cach loop is [ormed it pushes thc
preceding ones outward, so that the whole
field may be represented, as in Fig. 6.
DR. FLEMING'S EXPLANATION

A very interesting picture of the whole
thing is given by Dr. Fleming in the follow-
ing:

“If we can imagine a being cndowed with
a kind of vision enabling him to sce the lines
of electric strain and magnetic flux in space,
he, standing at any spot on the earth’s sur-
face, would see, when the radiator was in
action, bunches or groups of lines of electric
strain fly past. Near the earth’s surface
these strain lines would be vertical. Alter-
nate groups of lines of strain would be op-
positely directed, and the spectator would
also sce groups of lines of magnetic flux fly
past, directed in a horizontal direction, or
parallel to the earth’s surface. The strain
and flux lines would move with the velocity
of light, and the distance between two suc-

From an antenna radiating at twice its natural

frequency, loops of electric force are shot off

at an angle from the earth, and semi-loops are
propagated parallel to the earth.

RSN - 1

After de- 7/ -
taching /4 \
themselves
from the 7 7 ;s ! e \
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the lines of 7
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cessive maxima of electric strain directed
in the same direction would be the wave-
length of the wave.”

This is a very graphic illustration, which
our artist has endeavored to portray in the
drawings on this page. All of the discus-
sions in this article and the one preceding
supposed a perfectly u,nc]ucting earth. The
effects that occur when the earth has con-
siclerable resistivity will be discussed in the
next article.

What happens when an antenna is made to
radiate at a frequency or wave-length other
than its fundamental, is very intercsting.
The radiation f(eld ;—;mumes a complicated
form. In particular, there are two sets of
loops of electric <'*(L n brought into exist-
ance. QOne of these sets is similar to the
preceding case where the anteuna was oscil-
lating at its fundamental. I it is made to
racdiate oscillations which liave a frequency
equal to twice the Tundamental frequency
(i e, the first larmonic), we have the con-
dition shown in IFie. 7. The radiated elec-
tric field consists of semi-loops terminating
on the carth. which folluw the curvaturc of
the carth, and groups of closed loops which
are shot oh in an oblique direction away
{rom the earth.  This high angle radiation
muay account for some of the cffects that
have heen lately noticed. esnecially in

FIG 6

connection with short-wave transmission,
A FIELD FOR EXPERIMENTS

It might be possible, when transmitting
from an antenna at a frequency higher than
its natural frequency, to reflect the high angle
radiation so that it either reinforces or op-
puses the normal radiation, The reflection may
be duc to the 1eaviside layer. Here is a fer-
tile field for experimentation in the short-
wave region. 1f waves sufficiently short were
used, as for instance, waves of about 1 or 2
meters in length, it would be an easy mat-
ter to construct an antenna longer than the
wave-length of the oscillator. In other words,
make the antenna or radiator equal in length
to twice the wave-lengt It will then be
radiating a wave, the f{requency of which
will be twice its natural frequency. There
will theu be a normal and a bigh-angle radia-
tion, It siould be possible to reflect the lat-
ler so as to reinforce or oppose the former
by means of suitable reflecting screens. The
main thing in the problem would be to get
the wave-length short enough to enable us
to buld an antenna and reflecting system
which would not be too large.

In the next article of this series we shall
consider tle cffects of the earth on the
propagation of the radio waves. It must
not be forgotten that, so far, we have as-
sumed a periectly conducting carth.

h.

The Mysteries of the Wire Tables

HERE is, perhaps, no table that is

usedd so often, in electricity in gen-

cral, or in radio design, as the table of
wire constants, and it 1s interesting to note
how little is gencrally known about the wire
tables. We shall, therefore, endeavor to
point out some mtercstm" things about the
tables on this and \ucceed.nv pages.

In the first place, the numbers assigned
to wires of various diameters bave not been
assigned haphazardly. The relation between
the gauge number and the diameter of the
wire in inches is given by the formula

3243

(1.123)n
The graph of this equation is shown in Fig.
1. Why or how the formula given above
is developed, this writer does not know, but
these are the facts.

In this formula, d is the wire diameter,
and ® is the gauge number. (For the Iarrw
izes of wire, let 0000=—3 000=-
0W=—1, 0=0.)

The other things which I am going to
point out happen to be coincidences. Look
at the table which gives the diameters cor-
responding to the various gauge numbers.
Take No. 10, for instance. The diameter
of Ne- 10 1s 101.9 mils (a mil is equal ta
1/1000 of an inch). This is roughly 100
mils (or 2.1 inch). Now count up three

By HERNDON GREEN

Despite the fact that the wire tables are being wused thousands of times a year by thousands
of persons, there are few of them who regard the tables as anything other than a mere
unsystematic collection of numbers.

systematic and scientific manner, os those who read this article will readily understand.

places in the column. We find that the
diameter of No. 7 is 1443 mils. This is
roughly 1.4 times the diameter of No. 10
wire,  Now COH.( down three places from
No. 10. The diamewer of No. 13 is 71.96
mils. which is .hc diameter of No. 10 di-
vided by 1.4, The value 1.4 happens to be

To tell the truth, even the wir

e tables are prepared in a

of 2. Therefore., in the
table of wire 1eters, as we go down the
list, the diameter corresponding to every
third gauge number is obtained by dividing by
14 or the square root of 2. So far so good!
Now lock at the diameter of No. 10 wire
(Continued on page 1215)

1the squ uare 16
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FEW vyears ago the “oscillating
crystal” was a mythical piece of
radio apparatus, mentioned by racio
men only in a jocular fashion. The
mere term was considered a synonym for
“impossible,” and was used in dlscussions
1o express scepticism of a projected radio
set or instrument. Time has changed (his
'lude considerably, for now the oscillat-
ing crystal is a very tangibie and efficient
picee of apparatus which is doing respectable
service in many important radio broadeast
installations and which is also finding em-
ployment in other fields ol activity.

ADVANTAGE OF CRYSTAL OSCILLATOR

The particular advantage of the crystal
oscillator lies in its absclute constancy of
{requency. This characteristic is appiied
1o advantage in the close control of short-
wave broadcast transmitters, in which the

slightest shift in wave-length means a swing-
ing signal at the receiving end, aud has also
bcen al)pllcd now for the accurate testing and
calibration o. receiving seis. The system,
decidedly unique in many vespects. is not at
all complicated, and can be d licated on a
smaller scale than outlined here {for pur-
poses of amaleur experimenting.

Briefly, the system is an arrangement em-
ploying two units, consisting of four tubes
and one osciliating crysial aplece, the entire
assembly furnishing four separate and dis-
tinet frequencies, which arc fed to one com-
mon acrial feed wire and which can be
tupped off that wire all at once. without
interference, for the purpose of testing as
many as a (ozen receivers at one time. "The
scheme suggests other possibilities, such as
duplex transmission for actual radio service,
and at any event will provide the radio en-
thusiast with many opportunities for inter-
esting experimentation.

The system has been in censtant opera-
tion, at the time of this writing, fovr almost
two months, at the rate of 24 hour: a day.
In all that time neither the frequency of the
oscillations nor their amplitude has varied
to any perceptible degree.

The accompanying photographs and dia-
grams give a comprebensive idea of the
affair. A detailed description follows:

The cntire oscillator apparatus is lhoused
in a large steel filing cabinet, which scrves

* Chief Engineer, Sleeper Radin Corporation.

a large factory,
simple.

Here is the complete as-
sembly of cryswal oscil-
lator, modulating system,
and master oscillators.
The author is shown in
front of the panels mak-
ing the necessary adjust-
ments. Note the compact
arrangement of the pan-
els, behind which s
housced the multiplicity of
apparatus incicated in the
diagram on the following
page.

[ O R N R

very conveniently as a complete shicld. When
the doors are closed the only thing visible
is a sm"]c s! n lded wire, which is the labora-
tory “aerial.”  There is no dircct ground
connection, the capacity ¢ '1' the installation to
earth bLilm sufficient to “fluat” 'he syvstem.

As can be scen from the illustr . there
are five shelves. The first and llmd support
the two oscillutor units, which are identical
except for clectrical constants.  The second
shelf helds the interference-preventing traps,
the fourth au audio oscillator, and the fifth
the “A” and “B” batteries. The crystals,
spring-suspended to prevent mechanical jar-
ring, @ plainly visible in the upper left-
hand sections of the instrument panel.

THE DIAGRAM EXPLAINED

A complete huok-up of one ol the units
is given. At first sight this appears to be
C\trcmcl\ complex, hut upon close examina-
tion it will prove to be readily understand-
able. There are four tubes, all UV-201As,
which are respectively designated as T,
T2, T3 and T4, TI is the actual oscillator
and T2 is the modulator, which modulates

Every receiver is given a
thorough calibration test
before it leaves the fac-
tory. Here is shown one
of the stock receivers
going through its paces.
The system is so arranged
that there is little for the
operator to manipulate.,
and consequently the hu-
man equation has little
effect upon the accuracy
of thie calibration.
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Calibrating Receivers
with Crystals

By J. LOUIS REYNOLDS*

The versatility of the quartz crystal is manifesting itself in
nearly all phases of radio.
used in connection with the calibration of radio receivers in
T he arrangement used is very ingenious and.
In the future there will be little, if any, guess work
in building radio receivers for the use of the general public.

Here we have the crystal being

the radio {requency output so as to produce
a signal of the broadcast type; T3 amplifies
the fundamental {requency as determined by
the inductance and capacity clements of TI1,
while T4 amplifies the first harmonic of that
frequency. The one crystal thus supplies
two frequencies at the same time. This par-
ticular unit is designed for a fundamental
of 550 meters, so the harmonic js 275. The
other unit is set for 400 meters and, conse-
quently, 200 also.

Tollowing through the diagram {rom left
to right, we have at the extreme end the
crystal itself. This is bridged across the
grid circuit of T1, which is made to oscil-
latc by the tuned plate scheme ; the frequency
is determined by the setting of the condenser
C2, and is kept absolutely constant by the
crystal. L2 is a simple straight solenoid of
ordinary hroadcast dimensions, and C2 is a
00035 mfd. variable condenser. Coil L5 in
the grid circuit (and the LS coils on the
extreme right) is a radio frequency choke
consisting of 2,000 turns of No. 38 enam-
eled wire, wound in 20 sections of 100 turns
each on a hard rubber tube 3 inches long
and 5 inch in diameter. [Fach section is
placed in a groove in the tube & of an inch
decp, the idea of the scparale scctions being
to reduce the inberent self-capacity of the
coil.

T2 is the modulator tube, whose grid cir-
cuit is actuated by a 1-K.C. note gencrated
by a simple audio oscillator, shown under
the crystal in the diagram.  The .5 mid.
fixed condenser passes the R.EF. output of
the oscillator tube to the modulator T2, the
output of the latter being in turn coupled
to the amplifiers T3 and T4 by means of the
couplers LCL and LC2. LCI consists of a
hard rubber tube 2 inches in diameter and
3 inches long, wound with a 100-turn second-
ary in two sections of 50 turns each, a 10-
turn primary being wound directly between
them. LC2 is identical, but for a 60-turn
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secondary. The joints between the sec-
ondary sections serve as center taps for the
windings. Condensers €3 and C4  are
straight .00035 mid. variables, while con-
densers C5 are small balancing coundensers
of 40 mid. maximum. The latter, in con-
junction with the split sccondaries, serve to
neutralize the amplificrs completely, an
action which is mecessary to prevent inter-
ference between T3 and T4, The coils L5
are reguiar R.° chokes, and serve to pre-
veut short-circuit of the various radio fre-
quency currents through the agency of the
common “B” battery.

T3 amplifies the fundamental frequency
and T4 the harmonic. As T3 will also
amplify the harmonic when {uned to the
“fundamental, a tuned trap, L6-CG, is pro-
vided in the plate circuit of the tube, and
this effectively suppresses any harmonic
amplification in T3 as far as the output
is concerned. L6 is a straight 60-turn, 2-inch
coil, and C6 is a .00035 mid. variable con-
denser.

This unit is the 550-275-meter one. The
400-200-meter one is just like it, except for
the differences in condenser adjustments.

The two amplified outputs of T3 and T4
are counected directly to one wire, as are
the 400-200-meter outputs from their re-
spective amplifiers.  These wires then run
into a trap system which keeps all frequen-
cles in a single antenna wire which feeds
the receiving set under test. and which also
keeps them out of cach other. The traps
arce simple, comprising inductance and ca-
pacity units adjusted to the wave-length
figures indicated.  Only thrce waves, 400,
275 and 550 meters, are employed in the
system pictured, so the 200-meter trap shown
in the hool-up is not actually used. The
three condenser dials of this trap unit are
shown on the sccond shelf in the photograph.
The 200-meter channel can be used any tine
it is desired.

The series traps need little explanation,

400-meter circuit chokes out the 400-meter
wave from the 400-meter oscillator (not
pictured), therchy keeping it out of the
550-275 unit, while the 550- and 275-meter
circuits perform a corresponding {function
for the benefit of the 400-meter oscillator.

As mentioned, a single “aerial” wire is
the only cxternal connection of the whole
apparatus. This is tapped at the various
test tables where receiving sets are being
examined, cach table being equipped with a
separate trap system of its own. These are
shown diagrammatically, and recd little ex-
planation. Each circuit contains a straight
coil and condenser tuned to one of the three
frequencies tapped frem the common antenna
feed wire. The variable resistances provide
over-all control of the input. The fxed
condenser “C” and the resistance “R’ simu-
late actual antenna conditions, “C’ being
about 0025 mid. and “R"” about 15 ohms.

OPPORTUNITY FOR EXPERIMENTATION

The system as a whole is an interesting
one to work with, as it provides a definite
amount of energy at the aerial and ground
posts of a recciving set, which energy in
turn actuates the set to some established
standard. Direct comparative rcadings are
obtained from a vacuum tube voltmeter, so
there 1s a real basis for sct comparisons.
If it is known that a set in perfect condi-
tion gives a certain meter reading, then any
set not approaching this figure can be re-
jected as inferior in one respect or another.
The tester’s ear is not involved in the proc-
ess at all, and as audibility tests judged by
car are of doubtful value, the accuracy of
this system can be appreciated.

One very important point about the whole
arrangement is that it causes no interierence
in neighboring reccxvers, as hothi the ascifla-
tor and the “aerial” wire are completely
shielded.

The writer has not attempted to discuss
any of the theories of operation concerned

being much like receiving wave traps. The
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A close-up view of the crystal. It is hung on

springs in order to obviate errors which might

arise from vibration of the building, panels,
etc.

only his own adventures with the crystal in
onc interesting and hitherto untouched
hranch of their application, and he hopes the
readers of Rapio News will find some ma-
terial for cxperiment in the article.

[For the interest of our readers, it may be well
to note that on page 952 of the preceding issue
ry) of Rapto News there was a_very infer-
article on the crystal oscillator, The present
e, together with the pre\louﬁ ane, will give
the reader a very gocd idea of the importance of
the crystal ascillator,
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The crystal-controlled oscillator in the upper left corner combines its output with the oscillator dircctly below it, in the modulator next on its

right. At the upper right,
whichever is required for ‘the particular tcst.

one circuit takes care of the fundamental,

To the traps are connected the sets under test.

and the other of the harmonic.

Only one oscillator is shown,
although there are two syStems in use in the apparatus shown on the opposite page.
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New Short-Wave Tube

By JOSEPH RILEY

The enthusiasin of the amateurs for short-wave transmission is waxing great, and to assist them

in their researches, one company has developed a transmitting tube especially for short-wave

N transmission, This tube is built in such a way as to minimize the capacities between the elec-
irodes, and at the sane time enable considerable amounts of power to be handled. ==

of short-wave work, as it has been de-

scribed in Rapro News from time to
time, will remecmber some scven or eight
months ago a description of a short-wave
high-powered set incorporating a new short-
wave tube. In the illustration herewith is
shown that tube, now in c¢commercial form,
part of the development of which was done
in Rapro News laboratories. It has now been
brought to final perfection by the DelForest
Radio Company and is available to amateurs
especially for short-wave work., It will he
remembered during the carly months of ex-
perimentation in short waves no end of
trouble was encountered with the adaption
of tubes to this particular type of work,
Bases were removed, special makes de-
signed, and still parasitic frequencies made
themselves evident and much trouble was en-
countered in making the tubes oscillate. Since
that time, however, the advance of this par-
ticular branch of the art has given us a
more thorough knowledge as to the be-
havior of the circuit of these high frequen-
cies and has, of course, given us speciul de-
signs in tubes for these frequencies. When
the experiments on five and one meters were
decided upon by the editors, it was desired
that a tube having a good capacity for pow-
er should be emploved. At that time there
wits none on the market, However, a short
conference with Mr. Hunter, engineer with
the DeForest Radio Company in charge of

THOSE who have followed the advance

the tube designing department, gave rise to
the present form. The requirements were first
figured out mathematically and submitted
to him. He worked out the mechanical de-
sign, electrical details and sent two of the
tubes to Rapto News, which were later used
in the experiment. It is a notable fact that
since the first experiments with these tubes,
others have been carried on at constantly
rising {frequencics. The last experiment,
some three months ago, found the tube gen-
erating a wave-length of less than one me-
ter and putting about 17 watts into the os
cillating circuit.

Special care is taken in the manufacture
and pumping of tubes used for short-wave
work., With this particular tube the final
puniping process is carried on with a po-
tential of 1200 volts on the plate so that
every possible care s taken to sce that the
residual gases in the tubes are at an abso-
lute minimum. The filament is of the old
type, being of straight tungsten and there-
fore demanding a rather high consumption
current, about 3% amperes. 750 to 1000
volts may be used on the plate without
danger.

The new Short-Wave
Transmitting Tube.
: s Photo by courtesy of
= : the DeForest Radio
4 Company.

Secret Broadcasting—Its Possibilities

-

OW and then. in his perusal of the
various radlo  publications, the
broadcast listener chances upon an
article dealing with the problem of
financing of his favoritc indoor sport. In
most cases, Mr. B. C. L. passes by this
rapidly, in search of something more to his
taste.
That is true in America, where broad-

L

ments have been going on along these lines.

By L. KELLEY

casting is for every man—if he has the
price of a receiver.

Across the Atiantic, our European cousins
are counfrented with an entirely different
propositiot. Throughout Great Britain,
France, Germany, Russia, Spain and many
other countrics, millions of eager and inter-
ested listeners are paying anunually to their
respcctive governments amounts of money

U L

The first method de-

scribed utilizes a suc-
cession of tuned cir-
cuits, which are alter-
nately connected into
the transmitter circuit
at regular intervals of
time, changing the
wave-length. The dia-
gram shows schem-
atically how it is
done; a pair of metal
balls roll down an in-
cline together, con-
necting the three
tuned circuits in suc-
cession, and this is
repeated  continually.
A similar apparatus,

properly synchronized,
is needed at each re-
ceiver.

L T ST RN
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There is no necessity of pointing out to our readers the value and advantages of secret broad-
casting, were such a thing practically possible, and it may interest themn to know what develop-
Mr. Kelley tells us in this article about some work
that has been done on secrel broadcasting in Europe.

mounting into the millions for the privilege
of listening to broadcast programs. This
money is collected from the people Tor
licenses to own and operate radio receivers,
and part of it g toward the upkeep of the
broadcasting stations; recompense for the
artists, etc. Therefore. Mr. B. C. L. is seri-
ously concerned with any changes that will
affect his purse-strings.

Lately, in England, there has becn some
talk about secret broadcasting, and it has
caused John Bull to snap to attention— gui
wive!  Now just what is this means of
broadcasting messages or programs, that are
unintelligible except to a chosen few? In
a few words, the transmitting syvstem is so
arranged that the message put on the air
is mixed, in such a fashion that it can only
be deciphered by a special receiving appa-
ratus. Anyone picking up the transmiited
message with an ordinary recciver would
hear merely a meaningless jargon or noise.

And how is this type of broadcasting ac-
complished?

TWO MODES OF UNSCRAMBLING

There are two classes of systems by which
it is possible to transmi: messages, so that
they may be comprehended by only “the
chosen.” They are:

(1) Methods which cause a change in the
wave-length at  certain milereals, and by
some form of swuchronization from the

{Continued on page 1198)
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Where Radio and Heat Waves Meet

IXTY years have elapsed since Clerk
Maxwell, as the result of an elabor-
ate  mathematical analysis, {formu-
lated his theory of light which pro-
pounded the idea that the radiations known
as light are due to electric oscillations in
the ether. At that time the phenomena
known as wireless waves were not yet dis-
covered and the demonstration of their ex-
istence in 1888 by Hertz was considered a

L5 CM.
SHORT HERTZIAN WAVES

}‘—

LONG HEAT WAVES
FIG. |

More than a hundred cycles of the long heat
waves may be included in space of time in-
cluded by one cycle of a short Hertzian wave.

remarkable  confirmation  of  Maxwell’s
theory, since he proved that they travel with
the same speed, and cxhibit the same prop-
erties of reflection, refraction, and polariza-
tion as those of light. They appeared to
differ only in wave-length, Hertzian waves
varying from 1.0 to 1500 c¢cmas, and visual
light irom 1/25,000 to 1/12,000 of a cm.

In spite of their apparent similarity, an
enormous gap existed between the shortest
of the wireless waves and the longest of
the light waves. An extended investigation
by many physicists showed that radiation
existed of slightly longer wave-length than
visual light—the licat waves ol the so-called
infra-red region of the spectrum out as far
as wave-lengths only a few tenths of a

mitlimeter long.

While there was no real doubt in the
minds of all the scientists that the clec-
trical and heat waves were identical. yet

FIG. 5 15 -~
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the hope of actually joining the two experi-
ACTUAL S1ZE
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Professor Nichols' adaptation of the radiometer,
principle.  When light waves, or extremely
short radio waves fall on the blackened sur-
faces E, E, E, the whole mechanism rotates
about the axis of the quartz-fibre suspension.

as the heat or light waves.

By DONALD H. MENZEL

The electromagnetic theory of light and electric waves was demonsirated mathematically by
Maxwell a long time ago, but it has never before been demonstrated experimentally.
experimenters have never before produced waves short enough to be classed in the same range
In this ariicle the production of waves short enough to be included

in the heat wave-range is described.

mentally—producing electrical waves which
could be detected by heat-measuring devices
—induced further research.

Fig. 2 shows the simple manner in which
Hertz produced his waves. The oscitlator
consists of two similar hrass rods terminat-
ing at one end in polished brass knobs. At
the other ends were fixed metallic plates
(P) which acted as c‘ndum‘u These were
fastened as shown to the sccondary lermir Is
of the induction coil.  The passag
oscillatary discharge through tie g
the emission of the electric waves. The more
rapid the oscillations, the more frequently the
waves are produced and consequently, since
the speed of all is the same, the shorter the
wave-length. This condition may he brought
about by decreasing the size of the oscillator
and the condenser plates, for less electricity
may then be stored within jt. It was by in-
creasing the size of the inductances and ca-
pacities that Marconi was enabled to obtain
the longer waves he used for wireless teleg-
raphy.

About a year ago, Arkadiew found evi-
dence for the existence of short-wave elec-
tric radiation by passing an clectric dis-
charge through a paste of metal filings, as
shown in Tig. 3. Each small filing acted
as an individual oscillator of the Hertzian

FILINGS

PASTE CONTL\H\HN(‘ I1RON

RADIATED WAVES -
«——— TO INDUCTION COIL ———
FIG 3

elcctric discharge through a

paste of metal filings, Arkadiew, about a year

ago, produced electric waves of extremely

short wave-length. FEach small filing acted as

an individual oscillator of ex\remely small in-
ductance and capacity.

By passing an

type. generating the energy which was ob-
served.

The problem of the detection of electric
waves by the same methods as were used
in detecting heat was not easily solved. By
an o ingenious  modification of  the device
kuown as Crooke's radiometer, the late
Srnes x Nichels and J. ID. Tear accom-
plished it in the following manner: The
radiometer, often seen in jewelry stores, is
pictured as Fig. 4. The four vanes are
made from mica, polished on one side and
hlackened on the other. This is mounted
upon an axis so that it will rotate, and then
placed in an exhausted glass vessel. When
light falls upon it the blackened surfaces
become warmer than the polished ones, due
to their greater absorptive power. Thus a
molecule of the rarefied gas within the en-
closure will leave the dark surface with
greater encrgy than the other and, as with a
bullet shot from a gun. there is a correspond-
ing “kick” or reaction which causes the
vanes to rotate. ;

THE ADAPTED RADIOMETER

Professor Nichols’ adaptation of the ahove
principle is diagrammed in Fig. 5. The

At least

framecwork consists of very fine quartz rod,
A, and mica strips, B. E corresponds to the
darkened side of the vanes of the radiometer
and is usually made of a fine film of plati-
num. The whole device is suspended from a
quartz fibre and placed in an air-tight vesset
from which the air js exhausted. Any en-
ergy entering through the window of the
cnclosure and faliing upon the blackened
surface £ will tend to cause a rotation in
the direction of the arrow. The amount of
rotation was measured by the deflection of

WAVES _, -
RADIATED //‘\

. Hertzian waves were produced
by an induction coil and spark balls, as pic-

The original

Waves as short as one centimeter
were produced by Hertz,

tured here.

tlie beam of light from the scale mirror M.
The difficulty of making so small, sensitive
and accurate an instrument may be judged
from the insert (Iig. 5a) drawn to scale.
NICHOLS OSCILLATOR

Professor Nichols' oscillator is similar to
that shown in Fig. 2 except that it was re-
duced to the smallest possible size. Fig. 6
shows its construction, except that the parts
are guite out of proportion. Two minute pieces
of fine tungsten wire, A, only two-tenths
af a millimeter long, were sealed into the
ends of the glass tubes B, immersed in kero-
senc oil and so adjusted that the gap be-
tween them was not more than a few
thousandths of a millimeter. The high po-
tential leads from the induction coil were put
mto the open ends of tube to within 2 mm.
ol the tungsten wires.

Continied on page 1217)

SUNLIGHT OR
HEAT
RADIATION

The light rays from the sun, fal]mg upon the

polished sides of the vanes are reflected, and

those falling on the dull sides are absorbcd

thus causing the radiometer to rotate as indie
cated by the arrow,
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Special Cathode-Ray Oscillograrhs

By CHARLES B. BAZZONI

The general principle of the cathode-ray oscillograph was discussed in our last issue.

In this

article Dr. Bazzoni discusses some of the practical forms of ihis instrument, and describes
various uses 10 which it is put in the field of electrical and automotive engineering.

1132
N OUR last issue we described the
Cathode-Ray Oscillograph, cxplaining

how a narrow beam of electrons, shoot-

ing through a hole in the anode of a dis-
chiarge tube, may be deflected by an electric
or by a magnetic ficld. The deflections thus
produced, being proportional to the elec-
trical or magnetic forees applied, may be
used to measure those forces. Since the

J1I0V. AC.

VOO0
l:— 10,000 ———1+——10,000
g
Ky
C I
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|

Cold-cathode oscillograph tubes require a po-

tential of about 10,000 volts on the cathode.

This is supplied by a rectifier circuit like that
- shown above.

clectron beam, which is the “pointer” and
only moving part of this device, has practi-
cally no inertia, its indications will follow
the variations 1n the forces without lag;
and, consequently, changing or alternating
forces can be plotted accurately, no matter
how high the frcquency of their alternation.
We saw how this instrument could be used
to study the “wave form” of wireless waves
and also how it could be applied to other
purposcs as, for instance, to the accurate
synchronizing of oscillating circuits.

Comimercial tubes can be purchased to
carry out such experiments as we mentioned
last month; but many of the most inter-
esting applications of the cathode-ray oscil-
lograph have been made in special experi-
mental tubes. It is our purpose in this ar-
ticle to describe some of the special tubes
and certain of the uses to which they have
been put.

KENOTRON CIRCUIT FOR COLD
CATHODE TUBES

In the first place, with reference to the
equipment neccssary to the operatien of
cathode-ray ‘tubes, it will be recalled that
these oscillographs are of two types: (a)
hot-cathode  tubes. and  (b) cold-cathode
tubes. Hot-cathnde tubes can be operated
with 300 to 400 volts of ordinary dry “B”
batteries hetween anode and cathode; but
cold-cathode tubes require in the neighbor-
hood of 10,000 velts on the anode. Although
the hot-cathode tube js the more widely use-
ful of the two, nevertheless, in special work
the cold-cathode type is oftco emploved. It
will be of interest to call the attention of
radio users how the necessary high D.C.
voltage for the cold-cathode tube can be ob-
tained from the ordinary 110-volt A.C. lines.

Fig. 1 is a diagram of a kenotron rectifier
circuit useful for this purpose. A trans-
former delivering 25,000 to 30,000 volts is

used with a tap at the middle of the secondary
winding.  The condenscrs C are of .05 uf.
capacity, and the choke coil L has an in-
ductancc of about § henrys. The current
delivered through the tube is direct, very
nearly o constant value, and under about
10,000 volis pressure. The power which can
e drawn is, of course, limited by the size
of the kenotron tubes, K, and K..

These tubes are two electrode devices hav-
ing a hot filament and, thercforc, o1 unilat-
cral conductance, exactly similar to the well-
known “Tungar” rectifier bulbs, but larger.
This circuit looks simple and is simple, but,
on account of the high voltages involved, the
condensers must be of somewhat special de-
sign, and are, therefore, expensive. The
condensers and Inductance serve to smooth
out the D.C. pulses coming from the keno-
trons, and thus produce a voltage which is
nearly uniform.

MEASURING THE TEN-MILLIONTH OF A
SECOND

We shall now consider in some detail ex-
periments made recently with a cold-cathode
oscillography, in the course of which definite
photographs were obtained of electrical
surges that occupied less than one-millionth
of a second. This work was done in the
laboratories of the General Electric Com-
pany by K. B. McEachron and E. J. Wade.
These workers used an oscillograph devised

FIG. 2

The Dufour oscillograph, which has a vacuum

pump continuously operating when in use, is

shown above, The metal reservoir is a film
container.

and built by the French scientist. Dufour,
which was specially designed to deal with
very high frequencies. Dufour’s oscillo-
graph is particularly interesting to radio
users, since it was developed in the frst
place to study the “wave form” in the an-
tenna of the transmitting station in the
Eiffel Tower in Paris.

It will be recalled from last montl’s ar-
ticle that, when no oscillating potential is
acting on the deflecting plates to either side
of the clectron heam in the oscillograph, the
point of impact of the heam on the fluores-
cent end of the tube 1s indicated by a single
bright spef; whereas, when an oscillating
potential is applied to the plates this spot
15 drawn out into a fine. The end of the
beam travels up and down this line once
for each cycle of the potential—the persist-
ence of the fluorescence and of the image on
the retinn of the ceye causing a line to appear
on the screen. We can learn very little from
a mere inspection of this line, If we wish
to examine the wave form of this applied
potential we must spread the line out side-
ways, so that successive journeys of the
end of the heam do not take place over the
same line, This can be done, either by mov-

ing the Auorescent screen sideways, or by
moving the beam sideways over the screen.
The first scheme—that of moving the
screen sideways fast enough to spread out
the wave form—is practically impossible
when dealing with radio frequencies. If the
frcquency were one million the screen would
have to be moved at least 2 millimeters in
one-millionth 0of a second, or at the rate of
2 kilometers per second. The second method
can, however, be used, since a second pair of
deflecting plates or a pair of coils for mag-
netic deflection can readily be employed to
pull the beam sideways at any speed desired.
A difficulty then arises, due to the fact that
the end of the beam moves so fast over
the fluorescent material, passing one spot
on it only once, that no visible fluorescence
is produced. Nothing at all is seen on the
screen unless the end of the beam retraces
its exact path a very large number oi times
i a short interval. This makes it immedi-
ately apparent that the fluorescent screen
cannot be used in the study ofi briel elec-
trical impulses. To get a record of such
impulses we are forced to usc a photograplic
plate in place of the fluorescent screen. A
single passage of the end of the cathode
beam over the face of a photographic plate,
even at the rate of fifty miles per second,
will be readily visible after the plate is
developed. .

THE DUFOUR OSCILLOGRAPH

_Although it seems that it ought to be
simple to substitute a photographic plate
in place of the screen, nevertheless actually
troublesome complications are necessary. The
plate must be iuside the vacuum tube so that
the cathode beam strikes «directly on its
sensitive surface. This means that the tube
must be, in part at least, of metal and that
it must be re-evacuated each time the plate
is charged.

The oscillograph which Dufour designed
to meet these conditions is sketched in Fig.
2. The glass tube B D contains the cold
cathode at C, the anode, with its perforation
through which the electrons shoot. at A, and
a pair of deflecting plates at K to act on the
beam leaving A, The lower part of the
instrument, below D, is a casting of dense
bronze with windows of glass at the sides,
W W, and a removable front wall, S, ground
in like a stopper so as to bhe air-tight. At
L and M outside the tube are two pairs of
current coils through which current can be
passed to produce magnetic fields that de-
flect the electron pointer. These pairs of
coils are fixed in a {rame at cight angles,

L
M M
e
L
PAIH OUE 7O PATH DUE TO
OSCILLATION IN DIRECT
coi L CURRENT IN M

AN

DUE TO

SPREAD OUTI WAVE
L AND M TOGETHER

FIG. 3

Showing how the oscillating and direct cur-
rents in the coils of Fig. 2 combine to show
the exact wave-form of the former.
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but the entire frame is {rec to rotate about
the axis of the tube.

The cylmdrlcal cqvuy Bbehind S contains a
“film rescrvoir,” in which are six squares
of film and one fluorescent screen, any of
which can be turned into position under
the end of the electron beam. Thus the
beam path can be cxamined visually on Ille
fluorescent screen by looking through th
windows and, after a(l]tmtments are perfected
six successive pictures of the beam path can
be taken before the films must be changed
and the vacuum lost. The entire tube is
cvacuated to a high degrec by fast-running
vacuum pumps which are kept in action con-
tinuously during operations.

THE OSCILLOGRAPH IN OPERATION

Suppose now we pass the current from
an oscillating vacuum-tube circuit through
the pair of coils L. The resulting alternat-
ing magnetic field will deflect the electron
beam and produce a straight line on the film
(LL—Fig. 3). Let us now stop the current
in L and pass a single pulse of direct cur-
rent through the coils, M; this will deflect
the beam sideways, once, sweeping it across
the film along the line MM, and off the
edge. If now both currents are passed
through their respective coils simultaneously
evidently the beam as it is swept across the
film by the field of coil M will at the same
time be thrown up and down by the oscilla-
tions in Coil L and a curve like A-B (IFig.
3) will result. This curve will represent
the wave form of the osciilation in L even
though the rate of displacement due to M
may not be entirely uniform.

The sketch of [Fig. 4 is drawn {rom a
photograph taken by McEachron and Wade
with an oscillator {requency of 50 kilo-
cycles. The scale drawn along the top line
shows how much of the record corresponds
to one-millionth of a secomdl.

In the lower part of the curve of Fig. 4
an extra disturbance abcd is to be noted.
This represents the potential variation asso-
ciated with the discharge of a candenser
through a gap between two needles in
parallel with it. At the point a an auto-
matic switch applied a voltage to the con-
denser. The potential across the needle
gap is seen to read a constant value at the
point & after one-millionth of a second.
About eight-tenths of a millionth of a sce-
ond later, at ¢, a spark jumped in the gap.
The oscillations subsequent to the spark are
shown on the curve.

VISIBLE TRAIL OF ELECTRONS

This record measures to the tenth of a
millionth of a second the lag, between the
application of a breakdown potential to a
needle gap and the actual breakdown. The
record was made by connecting the two sides
of the needle gap in a smtablc manner to the
oscitlograph deflecting plates, K; the coils,
L and M, heing set so that the deflection
along the plate, due to the current in M, is

MILLIONTHS OF A SECOND
2 3

[ =

-

H FIG 4

The ragged portion of the graph, a, b, ¢, d, is
caused by a condenser discharge, a.nd the
attendant voltage RAuctuation.

in the same direction as that due to the de-
Hecting plates K. Three influences are thus
seen to be acting simulianeously on the elec-
tron beam. It is ‘being swept crosswise, F
to G, by the 50-kilocycle oscillation at the
same time that it is thrown upward from
11 to I; and during its travel from a to d
it is also deflected up and down by the surge
across the ncedle gap.

This is the {irst instance where time lags
of a tenth of a millionth of a second have
been directly mecasured. Such timc inter-
vals are inconceivably short—yet here we
see them accurately compared and measured.
PATH TRACED AT 50 MILES PER SECOND

To get such records a carefully devised
automatic rotating switch is neccessary, to
ensure that the ncedle gap discharges dur-
ing the time the beam 1s moving from H
to I. This journey is made only once on
cach record. The actual speed of the end
of the electron beam in going along the
curve is about fifty miles per second; and
the whole record represents only about one
ten-thousandth part of a second, so that
careful adjustments must be made.

HOT-CATHODE SENSITIVE OSCILLO-
GRAPHS

Since in the Dufour oscillograph, as in all
such tubes with cold cathodes, the electrons
in the heam are projected through the anode
perioration after a voltage drop of 10,000
or more volts, they move along to the 1|lm
with tremendous velocities and suffer rela-
tively small lateral displacement from the
action of the deflecting plates or coils, If
thie electrons were moving more slowly they

TO PUMSS

A hot cathode oscillograph ascribed to Sir

Joseph Thomson. This type requires a voltage

of only three or four hundred volts for nor-
mal operation,

would be displaced further to the side by
the same deflecting forces by the time they
rcached the flm, and the insirument would
be mare “sensitive” and conld be used in
mvestigating less encrgetic happenings than
the conderser discharge described above.

For the multitude of uses where a more
sensifive nstrument s a necessity we must
turn to the hot-cathode oscillograph. In
this type, since the clectrons are produced
irom a hot wirc by the thermionic effect,
entirely indepeadently of the anode voltage,
well defined beams of electrons can be oh-
tained under driving voltages of 300 to 400
volts. Such beams are readily defleeted by
sall Jateral {forces.

THE THOMSON OSCILLOGRAPH

One of the best of the hot-cathode oscillo-
graphs is that described by Dr. D. A. Kevs
of MeGilt University, the design of which
is ascribed by him o Sir Joseph Thomson.
the great English physicist.  This ascillo-
gmph is \clm(l in Fig. 5. The part A o
B is made of glass—the part B to C of
brass.  The gl part contains at C a
spiral tungsten wire cathode, which can be
heated ‘o incandescence with a storage bat-
tery.  The filament js surrounded by a
short meta] tube connected o the negative
end of the filament battery. This negativel
charged tube serves to concentrate the elec-
tron harge from the wire into a Beam.
At T is the anode which is the end surface
of the brass part of the tube. Perforating
its center and perpendicular to it is a tube
with a fine bore of about one-quarter of a
millimeter.

When the cathode is 400 volts or so nega-
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SECOND
The oscillograph record of spark plug poten-
tial, and the resultant graph used in studying
magneto design, and similar problems of

ignition,
STOPCOCK VASELINE
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An apparatus for the study of explosions in

gas engines and other similar devices, The

effect of the pressure on layers of tourmaline
crystals is registered by the oscillograph.

tive lo the anode some electrons from the
filament shoot through this tube, and com-
ing out into the deflection chamber on the
far side constitutc the oscillograph bean.
At KL and M N we have pairs of deflect-
ing plates between which the beam shoots.
At 5 is a fuoresceut screen which can be
viewed through the window W for pur-
poses of ad]ll.nn'l(.l]t while at F we have a
photogragphic plate supported by a silk thread
from a little glass stop-cock windlass P, so
that it can be lifted up or down without
opening the mstrument. This device is evacu-
ated by a high-speed pump which is allowed
to run continuously, just as in the Dufour
pattern. The clectrical connections are also
shown in the diagram. The anode and one
plate of each parr are all connected to the
brass case, and carthed to the positive end
of the high potential battery, the negative
end of which goes to the cathode.
SPARK PLUG POTENTIALS

Let us consider the application of this
oscillograph to the investigation of the po-
tential rise across the terminals of a spark
plug connccted to an automobile magneto.
The insalated central terminal of the plug
must be connected to the plate K and the
bady of the plug must be earthed. As the
potential of the central terminal changes,
the electron beam will be deflected cross-
wise on the plate. The plate M is now con-
nected to one side of an oscillating vacuum
tube circuit, oscillating at a known fxu[uom"
and giving a pure sine wave voltage. The
changing potential ou M, due to this oscilla-
tor, will cause the end of the electron beam
to move up and down on the plate once for
cach complete cycle of the current. If the
cseillator is set at 1,000 cycles then the up
path of the beam will take one two-thou-
sandths of a second, and the down path an
equal time.

Of course, the spot does not move at an
even pace. It moves most rapidly at the
center of its motion and then slows up to-
ward the ends going through, in fact, what
is called in physics “simple harmonic ino-
tion.” If the frequency is known it is, how-
ever, very easy to calculate the actual time
in seconds between any two points on the
sine wave path.  After these connections
to K and M have been made the key, S,
connecting the cathode of the tube to the
high potential battery, is closed for an jn-
stant. The electron beam is at once estab-
lished and, being drawn sideways by the
spark plug potential at the same time that

(Continued on page 1178)
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GREAT BRITAIN

: Over -1,400,- :

000 British -

Are Listen-
ing In

e

British applications {or
radio licenses continue at
a rate which belies any
current opinion that less
interest is shown in radio
abroad than here. The
following is a list of monthly statistics on
receiving-licenses in effect during the sum-
mer and early {fall:

S

Here is an interesting spade connector for in-
sulated wires. After the wire is skinned and
slipped into place in the connector the arm
with the prongs is pressed down. The prongs
catch into the insulation; and, after the insulat-
ing sleeve is slipped over it, there is no further
likelihood of the wire pulling out of place, nor
necessity of bothering about soldering the joint,
for the prongs bite into the copper wire.

1,371,581

11,387,933

....... ...1,379,275
August e 1422603
September ............. .. 1,464,674

It will be noticed that for the month of
July there was a slight falling-off in the
number of monthly licenses taken. This is
due to the vacation season, as radio in Great
Britain experienced the same summer slump
that has become common in America.

DENMARK
¥ H Despite wide public in-
Two Sta- terest, broadeasting in
tions for Denmark has lagged be-
Danish

hind in the world-wide
race for better stations.

- The main trouble has
been the lack of co-operation between the
various governmental departments that now
operate stations. At present there are five
stations on the air, cach having a compara-
tively high wave-length, but their special
functions prevent any adequate hroadcasting
service to the public at large.

A committee, appointed about a vear ago
by the government, has recentlv made a re-
port recommending the installation of two
stations. One will have a minimum output
energy of two kilowatts in the antenna, per-

Radio Fans

mitting one-lamp reception within a radius
of at least 300 kilometers. The other will
permit the use of crystal sets within a radius
of 15 kilometers of its location in Copen-
hagen. “Both stations will be owned and
operated by the government, and will be
supported by a tax on licenses for reception.
The proposal provides as well for a pro-
gram committee of 39 members, composed
of representatives irom the government, the
press, the radio clubs, and othcr organiza-
tions interested. It is expected that the
yearly upkeep of these stations will total
500,000 crowns ($124,250). This amount
will be derived, it is estimated, from approx-
imately forty thousand radio owners,

SOUTH AFRICA
7 Re-broad- |
casting at
9,000 Miles

A new world’s record
for re-broadcasting at a
great distance was estab-
lished recently, when the
; wemieed - VWestinghouse radio  sta-
tion KEFKX, at Hastings, Neb., broadcast
a program which was picked up in Johannes-
burg, South Africa, a distance of more than
nine thousand miles airline, and transmitted
by land wire telephone from the amateur
receiving station to the local broadcaster,
where it was amplified and re-broadcast.

The achievement is even wore remarkable
when we consider that the event was not
pre-arranged. The amatcur who received
KFKX merely plugged his amplifier into the
commercial telephone, after calling up the
broadcasting station.

The impulses received at the broadcasting
station were almost perfect in tone; and
those who heard the re-broadcast program
declared that it was uearly as clear and un-
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derstandable as if the artists had been in
the local studio, instead of in America, nine
thousand miles away.

HOLLAND
- N s The high-power broad-
© 25-KW. t (asting idea is being taken
¢ Station for = 5 acfoss the water al-
Dutch

- most as rapidly as it is
o3 here, Holland is the lat-
est recruit. The old station at Hilversum is
being renovated, and shortly will be in oper-
ation with a power of 25 kilowatts,

THE HIGH SEAS
okl il In nineteen twenty-two
Prescrip-

i P the United Fruit Com-
I tions by - pany instituted a free
Radio  ® medical service via radio.

The advice of doctors on
its ships, and in its various hospitals in
Central America, was offered to ships and
communities having no doctors, or those
needing the advice of specialists. This serv-
ice has been recently expanded and made
available for all ships within communication
distance of the eastern seaboard of North
America. An agreement with the Tropical
Radio Telegraph Company now provides for
this service a chain ot radio stations extend-
ing from Boston to Santa Marta, Colombia.
The complete list of land stations, through
which this service is offered, follows:
Boston, Mass,, WBYF : Miami, Fla,, WAX;
New Orleans, La.., WNU; Burrwood, La.,
WBW; Fort Morgan, Ala, WIO; Mobile,
Ala. WNN; Swan Island, Caribbean, US;
Tegucigalpa, Honduras, UG; Tela, Hon-
duras, UC; Puerto Castilla, Honduras, UA;
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To show how widely RADIO NEWS is read, we present here a reproduction of a page out of

a Japanese radic magazine, “The Radio Experimenter.” It shows part of an article entitled “All

About Vernlers,” written by Sylvan Harris, in the July, 1925, RADIO NEWS, as reprinted by the
Japanese Radio Experimenter,
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Pucrto Barrios, Guatemala, UF; Managua,
Nicaragua, UL; Bluefields, Nicaragua, UQ;
Cape Gracias, Nicaragua, L\V, Puerto
Limon, Costa Rica, UX: Almirante, Pana-
ma, UB; Santa Marta, Colombia, UJ

United IFruit Company hospitals are lo-
cated in Santa Marta, Colombia; Puerto
Limon, Costa Rica; Almirante, Panama, and
Puerto Barrios, Guatemala. Requests for
medical aid may be sent to any of these
hospitals by a radiogram, addressed to “Uni-
fruitco,” to any radio station in the above list.
Medical advice, however, may be had direct
{rom any of these stations, or {rom any Uuited
Fruit ship, the call letters of all which are
listed in the International Call book.

Due to the fact that this service is {ree,
the United Fruit Company assumes no re-
sponsibility for errors or delay.

A British manufacturer has produced a
very light and compact pair of ear-phones,
shown in the accompanying illustration.
It is claimed that their weight is neglig-
ible, and that the size ol both, with sup-
porting c¢lips included, is less than that of
one of the old type. The extremely light
weight of these phones makes a conven-
tionat headband unnecessary.

e

' An endeavor has been

i The Torea- made in Spain to broad-
dors Take - cast the “atmosphere” of
the Air - the national sport, the
bull fight. A microphone

PR RTERNTI

oS RTE

From left to right:
Miss Sumiko Kurish-
ima, Mr, Kahichi Shi-
mada, Mr, Yukichi
Iwata, Mr. Namino-
suke Horikawa and
Miss Choko lida,
broadcasting a radio
drama from the sta-
tion in Nagoya, Japan,

W

IO D

has been erected in one of the boxes of a
bull fight ring in Madrid. This is connected
by land line to the local station, which broad-
casts the ecvents of the ring and speeches
by the leading toreadors as well. This fca-
ture, it is understood, is meeting with much
favor among the Spanish audiences, who love
a bull fight as much as Americans do their

bdb(}b’l”

S ! In another column the
- An Inter- - fact is mentioned that
esting View- = the avcrage European au-
2 PO”‘Dtxon dicnce s concentrated

3 rather closey about the

I weis - hroadcasting ation.
Thu con (lmon is emphas zc(l ina story that
comes :o us from Mr. I, Garibay, Jr.,
Tampico, Mexico.

A certain rich Spaniard, whose cstates are
located in the foothills of the Pyrenees, pur-
chased, while in Madrid, an excellent Super-
heterodvne set of the latest model. He re-
turned to his country home, installed the
outfit, and invited the local elite to attend a
demonstration.

After a few preliminary adjustments, a
voice was heard. Unfortunately, however,
it was the British station DX12, located in

London. As none of the assembled audience
understood English, the set owner became
excited and started to find another station.

The ncxt voice heard was speaking a lan-
guage that someone was able to identify as
German, but that no one was able to under-
stand. The gentleman who had arranged
the demonstration tried again, and another
British station was the result. One after
another they came jn, DX stations from all
over Europe, and all equally unintelligible.
Finallv the owner, in sorrow and anger, de-
clared the demonstration at an end.

In despair he took the set back to the
capital, and hunted up the clerk that had
sold him the outfit.

“Sir,” he said, “this is undoubtedly a won-
derful outft, but won’t you be good enough
to allow me to exchange it for ome that
speaks Spanish?”

LITHUANIA

Among the first seven radio receiving sets
licensed by the Lithuanian Post, Telephone
and Telegraph Administration was one in the
American Consulate at Kovno. Others in-
clude the Seamen’s Union, the Kovno Lotto
Club, a seminary and a motion picture house.

fom Pri Esperanto Kaj Radio

de* JAMES DENSON SAYERS

News.

La legantoj de Rapio Nrws kiuj lernis
Espe anlon per la kursoj publikigitaj en &i
tiu revuo rajtas gojigi pri la L’m atempa
progreso de Esperanto kiel la monda
hclplmvvo kaj <pec'a]c en la faka de radio.
Kaj ¢éi tie, anta ol iri antatien mi volas doni
latidon kie gi tatgas. Ranio News estis
la unua granda radio-revuo en la mondo
entrepreni subtenadon al Esperanto kiel la
bezonata mondhelpiingvo, sekvita baldat
de la granada Brita revuo, Ewxperimental
Wireless & The Wireless Engincer. Nun,
preskail sin escepto, radio-revuoj de Europo
l\aj multa) en ahqj landoj sd\\u; la gvidemon

¢ la supre cititaj revuo kaj vigle proklamas
I:spuanton

Parolante kun du aliaj

redaktoroj de

usonaj radio-revuoj pri Esper ili
respondis al mi jene: “Ni atendos gis niaj
lezrmto,l postulas Isperantan fakon.  Ni

kredas ke Ameriko ne hezonas la interna-
cml. lingvon sufice nun por doni snacon al
Figh bparemuIOJ de spaco je la | de
vera progreso! Tiu kiu wve povas vizii la
morgatian tagon kiam la finoj de la mondo
estos en Ciu laittparolilo estas ja blindulo.
Vere progresema, valora revuo enketas pri
tiaj demandoj kinj koncernas siajn legantojn
kaj gvidas en la afero. Tia estas la devo de

Py, aﬂdcm‘ New York Esperanto Club.

Mr. Sayers hus been writing articles on Esperanto for quite a few months past for Rapio
He has also spoken on Esperanto from the radio broadcast station of Rapto Nrws,
WRNY. These articles and lessons have been received very well by our readers, many of
whom have become able to speak or write in Esperanto without any other instruction than was

obtained from these articles.

Iistonte, kiam estos ordinara, ciutaga
aicro uzi Esperanton inter nacioj per radio,
la momndo memoros la brilan, insisteman
pioniren, Rapto News, kaj gian éiame
antatienrigardantan redaktoron, Hugo Gerns-
back. Eble $ajnos ke ne tute decas ke tiaj
vortoj aperigu en Rapro News, sed mi
petas la Helpan Redaktoron, S-ro Harris,
permesi ilin enpresigi.  Mi nur respegulas
la sentojn de Esperantujo.

(rl

Al la listo publikigita en Rapro News de
disalidigaj stacioj tra la mondo uzanta)
Esperanton ni povas nun aldoni aliajn gis
la nombro—Ilad plej novaj raportoj—de 27,
La granda, vova stacio jus finita en Nagoja,
lapamjm uzos Esperanton en sia programo.
Estas en tiu Japana urbo eldonata granda
rnalo, Aii-Nichi, kiu regule havas Es-
perantan fakon.

La plej brila lastatempa sukceso de E:pcr«
anto estis ago de la Universala Telcgraf
Unuigo kiu akceptis Esperanton kiel klaran
telegraflingvon. La Unuigo sidis en kon-
ferenco en Parizo dum septembro kaj
oktobro. La decido sekvis la deziresprimon
de la Ligo de Nacioj, kiu, antait iom da
tempo, petis la Unuigon fari tion. La decido
signifas ke oni nun povas telegrafi alilanden

per Esperanto sm pagi pli ol por klara, nacia
lingvo.  Alie, oni devus pagi same kiel por
koda l\ahlm»mmo La Unum’ rifuzis
similan akcepton al aliaj intermaciaj lingvoj,
tiamanjere montrante ke Esperanto estas la
sola kiu meritas tian konsideron.

S-ro Kenji Ossaka, de la_Ministerio de
Imperiaj Fervejoj de Japanujo, eble la plej
fervora Esperantisto de la  Malprokisma
Oriento, kit nun studas fervojan teknikon
en Usono, diras ke la Japanoj, S[meIe la pli
juna generacio, treege interesigas pri radio
kaj ke pro la fakto ke en Japanu)o Esper-
anto ¢st 1: tre vaste konata, la interligo de
la monda radio-lingvo kun radio estas natura
rezultato,

Mi jus ricevis la novan liston de libroj de
la Brita Esperanto-Asocio. Gi listas 130
lernolibrojn (gramatikojn, vortarojn, legoli-
brojn. f.t.p.), 350 literaturajn librojn kaj
27 librojn aft pecojn de muziko kun kantcj
en Fsperanto.

Lai plej novaj sciigoj, estas nun eldonataj
en la mondo 67 jurnaloj, revuoj, k.tp., en
kaj por Esperanto.

Inter multaj leteroj kiujn mi estas
ricevinta de legantoj de Ranro News, una

(Continued on page 1222)
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The Autoregenerator

N THE January issue of Rapio News a

tvpe of radio receiver was described in

which regeneration 1is obtained in the

usual manner, by using the tickler coil
arrangement, but in which it is controlled
in a new manner, by shunting the loading
inductance in the sccondary with a high re-
sistance, and coupling the circuit to the
antenna by means of a pick-up coil.

The schematic arrangement is shown in
Fig. 1. A is the pick-up coil, which may
be connected to the antenna and ground, or
connected to the plate circuit of another
tube which acts as radio frequency ampli-
fier. A sct employing a radio frequency
amplifier is described in this article.  In the
previous article we dealt only with the re-
gencrative detcctor.

The radio frequency amplifier circuit is
exactly the same as that of the detector, with
the exception that the grid leak and con-
denser are omitted. Exactly the same num-
ber of turns are used on the coils, and the
same coil diameters are used.

FUNDAMENTAL PRINCIPLE

Before we go any further with the descrip-
tion of this receiver it will be well to review

My, Harris in the last issue of Rapio NEws,
esting circuit with which to experiment;

By SYLVUAN HARRIS

The autoregenerator described in this article is a further development of the one described by
Our readers will find this an exceedingly inter-
there are presented new thoughts along new lines,
which undoubtedly will furnish the inveterate radio reader some relief.

an example, suppose the current in the cir-
cuit oscillates at the rate of 500,000 cycles
per second and the resistance between A and
B happens to be 2 ohms. Then, when the
{requency increases to 1,000,000 cycles per
second the resistance will increase to 8 ohms"

A%\

F1G. 1
The basic circuit arrangement upon whxch the
operation of the set depends is shown in this
diagram.  There is but little departure from
the usual three-circuit tuner, but the results
obtained from the departure are noteworthy.

The irequency has been doubled, or multiplied
by 2. The square of 2 is 4. The apparent re-
sistance between A and B is, therefore, 4
times the original resistance, or 8 ohms. This
method of de'ermmmv the change of re-

Plan view of autoregenerator.

briefly the principle- on which this system
operates, and what it is supposed to accomp-
lish. In Fig. 2 we have a source of alter-
nating current supplying energy to a series
circuit, composed of any kind of a load,
and an inductance shunted by a high resist-
ance. The total resistance of the circuit is
composed of two parts, one of which is in
the load, and the other between the points
A and B

It is the part between A and B which in-
terests us most at the present time. It can
be easily shown that when a high resistance
is connccted in shunt with an mductance coil,
whose resistance is very small comp"ucd
with its reactance, the resistance between
A and B will increase as the square of the
frequency of the current in the circuit. As

1, antenna coupling coil;
4, R.F. tuning condenser; 5, R.F. tube; 6, interstage couphng coils; 7,

sistance with frequency may be applied, what-
ever frequency or resistance happens to be.

Now, let us consider what happens in a
three-circuit tuner, or, a vacuum tube circuit
in which regeneration is accomplished by
means of inductive feed-back. The simple
circuit of the three-circuit tuner is shown
in Fig. 3. Without going into very much
detail concerning the theory of the three-
circuit tuner, jt is generally understood that
the regeneration is accomplished by reducing
the apparent resistance of the input circuit
connected to the grid and filament of the
tube. Tt is also known that this apparent
resistance decreases as the square of the
frequency. A study of this has been made
hy Jolliffe and Rodman of the United States
Bureau of Standards.

REGULATION OF THE RESISTANCE

We have now the essential clements of the
circuit described in this and the preceding
article by the writer. We have, on the onc
hand, an i{ncicase in the apparent resistance
of a circuit, according to the square of the
frequency, and on the other hand, a decrease
of the apparent resistance, also according to
the square of the frequency. Both of these
effects are accomplished by different means;
but by combining the two effects -in the onc
circuit, it i1s possible so to regulate things,
that the circuit can be continually held ou
the verge of seli-oscillation, which is the
condition, as everyoune knows, under which a
vacuurn tube is most scnsitive as a receiver
of radiated energy, either as detector or radio
frequency amplifer.

Thus the two circuits shown in Figs. 2
and 3 are combined to form the one shown
in Fig. 1. The generator of high-frequency
oscillations has been replaced by a small
pick-up coil, shown at A in Fig. 1, and the
main inductance in the circuit, which is
tuned by the variable condenser, acts as a
secondary loading coil. The load in the
generator, in Fig. 2, is replaced by the vari-

2, secondary loa ding inductance and tickler of R.F. tube; 3, R.F. stage high resistance;
secondary loading inductance of detector; 8, detector circuit high resist-
ance; 9, detector tuning condenser; 10, detector tube; 11, 13, A.F. transformers; 12, 14, A.F. amplifier tubes; 15, amperites; 16, filament switch,

able condenser in Fig. 1. The resistance of
this latter is supposed to remain constant as
the frequency varics, We know it does not;
in fact, it not only varies with the fre-
quency, but it also varies with the sctting of
the condenser plates. However, in many
cases the resistance of the conductor, in the
usual band of frequencies, is much lower
than the resistance of the rest of the circuit,
so that a close approximation can be ob-
taired in working at the point of incipient
oscillations. Besides this there is also the
resistance in the pick-up coil, which has to
be considered, but this, Hkewise, can be made
small enough to be neglected.
MAKING THE SET SENSITIVE

It may be objected that the introduction

of the resistance in the tuned circuit may

Qo
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render the circuit insensitive and will also
cause it to tune broadly. This is true, if
the proper values of resistance are not used.
Under the best conditions for opecration,
however, high values of resistance are used
to shunt the coil, so that the resistance will
have much less effect on the tuning than
one would imagine. To tell the truth, this
resistance may range irom 25000 ohms all
the way to 100,000 ohms, depending upon the
voltages used on the plates of the tubes, and
on the condition of the tubes themselves.

The complete wiring diagram is shown in
Fig. 4. It will be seen, as explained before,
that the radio frequency amplifier is identical
in the circuit a gement with the detector
circuit, with the exception that the grid con-
denser and grid leak have been emitted. The
only difference in the operation or adjust-
ment of the two stages is that different volt-
ages have to be uscd on the plates of the
tubes. These voltages are the same that
everybody has been accustomed to use, sO
that no worry can be caused on that score.

ADJUSTING THE CIRCUIT

In adjusting the receiver, all that is neces-
sary is to set the high resistances at any
convenicnt dial setting, when tuning m on
a station. These two resistances should have
very nearly the same setting, since the coils
are alike and the tubes are supposed to be
alike. If there is a slight difference in the
characteristics of the tubes, it will be found
that there will be a difference in the sei-
tings of the high resistances, but this will
not he very great. )

After tuning in on a station, and setting
the resistances about the same, next turn
the tickler coils until the circuits are on the
verge of oscillations. Self-oscillation in the
circuits is indicated by the squeal that occurs,
due to the beat frequency existing between
the iucoming carrier wave and the nearly
equal frequency of oscillation set up in the
receiver.

The proceedure of adjusting the circuits
properly is a rather ticklish one, since it is
difficult to determine which stage is oscil-
lating. Perhaps the best way to perform
the adjustments is to sct one of the resist-
ances, say that in the detector circuit, at its
minimum value, or else turn the tickler coil
all the way out, so that the feced-back will
be very little, if any. Then adjust the radio
irequency stage. After this is adjusted
properly, makc a note of the settings
of the tickler coil and the high resistance.
Then adjust this circuit, just as the detector
circuit was adjusted, so that no oscillations
can occur, and adjust the detector just as
the R.F. stage was adjusted, so that it
is on the verge of self-oscillation.

It should be found, if this proceedure has
been followed carefully, that therc will be

©)
®

This is a back view of the autoregenerator.

Radio News for February, 1926

The numbers shown in the photograph are identical
with those of the illustration on the opposite page and in the wiring diagram below.

Note that

the set has a very orderly and pleasing appearance, and furthermore is very simply constructed.

All unnecessary controls have becn eliminated.

It was not thought neccssary to reduce the number

of dials, from the two which we have to simply one, but this fcature is one on which the reader
can expertment himself,

The coils I and 6 are primary and secondary, the primary wound on top.

The tube diameter is 3

inckes, having on it 17 turns for the secondary and 11 turns for the primary, of No. 20 D.C.C.

wire.

The loading inductances 2 and 7 are wound on tubes 314 inches in diameter, and have 34

turns of No. 20 D.C.C. The tickler coils slide inside these, having a diameter of 3 inches and §
turns of No. 20 D.C.C. wire each. The variable condensers have a capacity of 0.0005 mf., and the
high resistances have a maximum resistance of 50,000 ohms.

very little departure {from the condition of
ncipient oscillation, over the whole broad-
cast range of irequencies. In simpler
terms, there should not be much change in

FIG. 2

The principle upon which the circuit of Fig. 1

is based is derived from the phenomena occur-

ring in this diagram of connections. The re-

sistance between A and B varies in just the

right manner to coatrol automatically self-
oscillation.

amplification, whether we tune the receiver
in to a 500-meter wave or to a 200-meter
wave. It may be found that there will be
an appreciable dccrease of amplification on
the longer waves, and a tendency to squeal
on the shorter waves. If this is so, go over

@
@
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the adjustments again. A condition of af-
fairs will be found for which there will be
no appreciable change in amplification over
the whole range.

SATISFACTORY DX RECEPTION

It will then be possible for the operator
of the receiver to sit down in front of it and
tune In one station after another, without
annoying éither himself or his neighbors
with any squealing, which generally seems
to occur just at the time we are listening
to our favorite musical number. Besides
this, we will be getting out of the circuits
all that it is possible to get out of them, for
the tubes will be working always very close
to the critical point, where the amplification
is greatest,

This receiver was designed and constructed
i the Rapro Nrews laboratory, and has been
found to operate very satisfactorily. Many
distant stations were tuned in; in fact, \here
was hardly one important broadcast sta-
tion cast of the Mississippi that could not
be brought in at one time or another on this
set. The volume is very good; all the tests
were conducted on a loud speaker, as we
feel that no set is worth considering if it
does not bring in the stations with sufficient

@
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FIG. 4 (L
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article.
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This shows the complete wiring diagram of the receiver.
Wherever it has been possible to do so, automatic control has been employed.

B+DET.

N

B+ AMP.

The numbers on the diagram are identical with those that appear on the pictures in this
There are automatic filament control jacks and ballast

resistances, as well as automatic control of regeneration.
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volume to be heard without straining our
ear-drums.

The selectivity of the receiver was like-
wise very good, and little, if any, serious
inter ference was encountered. Even in New
York City, where the congestion of stations
is great, very little difficulty was encountered
in the way of interference.

BUILDING THE SET

We shall next consider the construction
of the set itself. The pick-up coils, both
that connected to the antenna and the ground,
and that connected to the output of the
first tube, are identical in constr ‘uction. They
arc wound on tubing 3 inches in diameter.
The secoudary winding is put on the tuhe
first, consisting of about 17 turns of No. 20
D.C.C. wire, and the primary winding is

L
-

wound direetly over this.  The primary
winding has 11 turus of No. 20 D.C.C. wire.
The secondary loading inductances are

i

FiG 3

e

‘I'his is a view of (he
front of the set. Noth-
ing superfluous shows
on the panel; all that
we see are two tuning
dials and a phone
jack. 4 and 6, tuning
condensers: 16, fila-
ment switch. In the
first column, the sim-
ple three-circuit tuner

(Fig. 3).

tubing, and consist of

wound on 3%-inch
34 turns of No. 20 D.C.C.
a single layer.

The condensers used
maximum capacity of

wire, wound in

for tuning have a
0.0005 «f (micro-

farad).
TICKLERS
The tickler coils are not made to rotate
mside the secondary loading inductances.

They are simply single-layer coils made to
slip inside the loading inductances, being 3
inches in diameter and having 5 turns of
No. 20 D.C.C. wire on them. Instead of
turning the tckler coil to vary with the
feed-back, it is simply pulled out, or pushed
into the secondary loading inductance. The
maximum feed-back is obtained when the
tickler coil is directly at the center of the
loading inductance, and decreases as the
tickler is moved toward either end. How
the mutual inductance varies in such a coil
was discussed rather completely in an article
on Coupling in the December issue of
Ranto NEws.

There is not much more to be said at the
present about this set, with perhaps that it
13 ahout the most satisfactory combination
of regenerative detector and high frequency
amplifier circuits that the writer has come
across. There is no difficulty found in ad-
justing the sct, in most cases, and when
once adjusted, the results will be very grati-
fying. There is no squealing ; the set is very
quiet in operation, that is, there are no
tube noiscs or other cireuit disturbances
heard, excepting, of course, the noise which
we want {o hear, wiz., the concert being re-
ceived. The quahl) also is very good, pro-
viding, of course, the audio frequency stages
are properly dcsmncd There is room for
considerable latitudv in the construction and
design of this receiver, for it is blIbCeDIIble
of all ,the changes, additions and “improve-
ments” that have been made on other types
af receivers. Various combinations of push-
pull, nnpeddnce or resistance coupling can
be used for the audio stages according to
the whims of the constructor.

Facts and Fallacies of Radio Wave Transmission

| With so many and public differences by experts in interpreting radio waves,

e o
layers
tions.

By DR. J. H. DELLINGER

and

0 e
ceilings

to the general reader, the latter is much in need of assistance to clarify his concep-
In this article Dr. Dellinger, who is chief of the Radio Laboratory of the Burean of

Standards, United States Department of Commerce, offers information which even the beginner
will readily grasp and co-ordinate with his previous ideas.

HAVE heen asked to comment on recent
announcements of spectacular advances
in the utilization and understanding of

short radio waves.
the last few years on
quencies (short v s) 1
ing aspect of radio progre
valuable applications, but
for belief that radio has
suddenly revolutionized by
velopments. A wonderful
to the imagination by A
ment of some two years .'Qn t had sue-
ceeded In transmitt i lway und the
world with but a fraction of the power that
would have to be on long waves for
such an extreme distance. Both before and
after his announcement ext ve experi-
mentation and routine handiing of message
traffic on high f{requencics have been con-
ducted by numerous commercial organiza-
tions, by the Navy and other Government
departments, and by amateurs and others.
This work contmues very actively at the
present time, and is leading to a determina-
tion of the ultimate useiulness of the short
waves, About a year ago Marconi stated
his belief that high frequency transmitting
stations could be built for reliable commer-

The CX})CI‘i'nCIlul ion of
[llL ultra-high fre-

wus made
announce-

cial communication over anv desired dis-
tance at a very small {raction of the cost
of long-wave smtlom Despite occasional

repetitions of this opinion by mhe s, most
of the research in this country is throwi ng
grave doubt on this conclusion. In spite nf
their success in hridging great distances,
these waves are subject to far more vagaries
and peculiarities of behavior than the more
{amiliar longer waves.
THE “RADIO ROOF”

The many puzzling characteristics of short
waves have stimulated widespread examina-
tion of our knowledge of the mechanism of

radio wave transmission. Recent comments

~on the idea of a radio roof or ceciling over

the world indicates the necd for a Cl’!‘llca-
tion of what s new and what is old, of
what is understood and what is not under-

UCH lias appeared lately in popu-

lar vadio journals aboul transmis-
sion and reception of radio waves,
cspecially in connceetion with the Heav-
iside-Keweelly “layer” theory. Greal |
distances lave been spanned on the -
short wave-lengihs wilth liitle power,
althaugh they are aaifortunately, erratic
ut thetr behavior: so that incestigation
of their nwature is both necessary and
fromising. We cosmmend to our read-
crs a following of the seri s of ar fzc/(\
by Joscph Riley on “Radio Waves” :
now appeering in Ranto News. This
starts al the beginning, and describes
graphically the lknown plhienontena and
the theorics of wawve-action.

i

stood, of what is true and what is false, in
such explanations.

Thcrc is nothing startling about the idea
of such a radio ceiling nor of the propaga-
tion of waves alon upper atmospheric
surface ch wise as to explain many of
the peculiarities of radio transmission. The
e\]s‘temc of thix conduc '1” surface due to
low density and fonization hig the atmos-
phere was pmtulﬁ'ed by Prof. Schuster in
England in 1887, hefore radio existed. In
1900, not long after Marconi succeeded in
sending radio waves across the Atlantic, it
was Jl"’”’CSlC(‘l hy Heaviside. the great elec-
trical genius, and by Prof. Kennelly, of
Harvard, that this surface or ionized region

might have some effect in radio wave propa-
gation.  Then, in 1912, Dr. W. H. Eccles
puleshed some calculations on the intcrac-
tions of radioewaves and the ionized air and
showed how the waves are thereby hent
down to follow the curvature of the earth.

In I‘)’O the Bureau of Standards intro-
duced the idea that waves may be transmit-
ted cither along the earth’s surface or along
the upper atmospheric conducting surface,
and used s iden to explain the superiority
of long waves in the day and shorter waves
at night and also worked out from this an
explanation oz the prevalence of fadmg and
areat i distances at night. This
ed in 1921, cleared up
¢ peculiarities of radio transmis-
sion 2hat | previously been a mystery. It
was the hasis of the numerous discussions of
the double transmission path (ground waves
and upper air waves) which have appeared
since.

The simile of a-<radio roof or ceiling of
the sky. with waves reflected as from the
dome in .a whispering gallery, was not used
in the burea explanation, and does not
give a true picture of what happens. Prob-
ably a better picture is that set forth in the
rA;:nal publication, radio wave transmis-
sion being compared with the German long-
range gun which bombarded Paris at a dis-
tance of 70 miles. The rarified higher por-
tions of the atmosphere which permitted the
projectifc to fly toward Paris with little
ance played the same réle that the upper
electric strata of the air play in radio trans-
m as, by their particular conditions of
ionization, they permit radio waves of par-
ticular fleqaelc ¢s to travel enormous dis-
tances around the earth. And. just as the
Germans aimed the gun at a very high ele-
vation so as to put the projectile qurcl\l\ up
into the little-resisting portions of the at-

(Continued on page 1190)

many of
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The *“*Peanut” Super

EFORE describing the set, it would

not he amiss to explain the title of

this  paper. A standard  super-

heterodyne circuit using seven tubes
is employed. Tthe writer bcheves this set
is one of the smallest and most com-
pact super-heterodynes ever constructed. The
complete set is mounted on a panel mecasur-
ing only 7 x 10 inches and extending 44
inches back of the panel. It is complete in
every way, containing two variable con-
densers, rheostats, potentiometer, seven sock-
ets. two audio frequency transformers, “C”
battery, three 4 mfid. by-pass condensers,

© @

00025 MF

This peanut super-heterodyne is surely a “peanut.”
whole outfit is very small in size, as mnay be seen by making a comparison of the size of the
four-inch dial and the total height and length of the cabinet, as ilustrated below. And it
positively DOES work! The secret of its compactness lies in the use of the so-called “peanut”

By MORRIS LEVY

tubes.
PEANUT TUBE USED
It gets its name chiefly from the fact
that Western Electric peanut “N” tubes are

They are the smallest tubes avail-
able, having characteristics more or less like
the WDI2 tubes. in that both types use ox-
ide-coated filaments, operating on (.1 volts
and .25 amp. Of course, not as much vol-
ume can be expected from these tubes, as
from the larger ones, and to their rather
low mutual conductance, about 240 as com-
pared with about 350 for UV199. The vol-
ume is (when using a loop) better thau one
step of audio amplibcation with larger tubes.

0075 ME_ (12

used.

CENTER
TAPPED 0005 MF.
LO0P

MIDGET COND.

OSCILLATOR
COUPLER

s

200 OHMS
POT.

(
wv——wé'bvw 10 OHM. RHLO.

Il 'i«;

|

Although employing seven tubes, the

00025 MF.

“N” tubes are very uniform and fairly non-
microphonic, which gives them some advan-
tage over the UVIY9, as the latter are
notorious for both these qualities.

Split loop regeneration by the Rice meth-
od is emploved. This is controlled by a
small variable condenser. The loop termi-
nals are connected to the three binding posts,
on the lower left side of the panel. They
can be clearly seen in the photo. The top
terminal is for the center tap. The use of
regeneration results in quite an improve-
ment in signal strength.  No remarkable
DX results are claimed, but fairly consis-

—

JE—
2 4.4 04N

NEGATIVE RETURN LEAD Al

[|.5 MF

RiC

— —

—0 +6-90 +a5T +901}

_

1, first detector; 2, 3, Intermediate Amplifiers: 4,
Loop Tuning Condenser; 10, Midget Condenser; 11, Grid Coil: 12, Inter mediate Transformers; 13,

second Detector; 5, 6, A.F. Amplifiers; 7, Oscillator tube; 8, Oscillator Tuning Condenser; 9,
Grid Condenser and Leak; 16,

17, By-pass

Condensers; 18, 19, A.F. Transformers; 15, 0.5 mf. condenser; 14, C Battery; 20, Potentiometer; 21, Rheostat; 22, Filament Switch.

oscillator coupler, 60 K.C. intermediate R.F.
amplifying uait, two grid condensers and
leaks and smaller by-pass condenscrs, also
a three-plate variable condenser. It is really
a pcanut in size, compared to the 20- and
30-inch mastodons of the usual super con-
struction.

YULYHE

The writer recommends that UV 199 be used
if difficulty is found in obtaining “N" tubes.
By using UV199 sockets, it would be neces-
sary only to move the sub-base a half-inch
lower and extend it about 5 inches back in-
stcad of 4%4, as the writer has it. Other-
wise, everything might remain the same.

TSR S 5 g

The completed receiver
is very convenient as
to size, and pleasing
as to appearance, It
will be noted that
there are only two
tuning controls; the
remainder of the con-
trols can be set, and
allowed to “stay set.””
8 is the oscillator con-
denser and 9 is the
loop condenser. 22 is
the filament switch, 20
is the potentiometer
and 21 the rheostat.

tent results from stations as far west as
Denver have been recorded, with quite a
number of them on the loud speaker. The
tuning is sharp and the tone quality very
good. This is for loop reception, using an
ordinary 13-turn pancake-type loop, tapped
at the seventh turn. By the use of an an-
tenna coupler and loose coupling, far better
results are obtained, due to the better re-
generative qualities of the coupler and nse
of antenna. But at this time of the year
antenna reception is not recommended be-
cause of the great amount of static and
noise which is picked up.

No detailed instructions will be given,
since the rcader may want to use a larger
panel or other parts, or may wish to modify
his present apparatus along these lines, but a
general idea of the fayout {ollows:

The photographs show front, back and
top views of the set. The location of the
parts can be easily seen from these illustra-
tions. The f{front view photo shows two
3-inch dials controlling two .0005 mfd. vari-
able condensers. At this point it may be
noted that no condensers having a greater
overall diameter than 3)4 inches should be
used in order to save space. These con-
densers are mounted 2 inches from the bot-
tom and 2 inches from each end of the
panel. A small variable condenser is mount-
ed between the two condensers, The upper
part of the panel holds the 10-ohm rheostat,
200-ohm potentiometer and filament switch.
They are so placed that the shaft and bind-
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The interior of the re-
ceiver is as neat and
compact as the outside
appearance suggests. It
may look a little crowd-
ed, but that must be ex-
pected after putting
seven tubes and the
associated apparatus in
such a small space.

ing posts will come between two tubes with-
out touching the tubes, The back view
photo shows this clearly. The filament
switch is in the center, at the top.

The top back view shows six small, 1-inch
sockets for the “N” tubes mounted on the
sub-base next to the panel. The right end
of the base holds the 60 K.C. intermediate
R.F. transformer unit, which is very effi-
cient and compact. Next to the unit can be
seen two audio frequency transformers; use
the low ratio 3-1. A 4V-volt “C” battery
can be seen between the two transformers.

The back and bottom view shows the
tube and socket mounted underneatit the sub-
base; next to this is the oscillator coupler.
This tube is the oscillator tuhe, and both
it and the coupler are placed directly behind
the oscillator variable condenser, making the
oscillator wiring very short. The grid con-
denser and leak for the first detector can
be seen counected to the spring, supporting
the rotor of the oscillator coupler. The
two fixed condensers of .006 and .002 con-
nected together, which can be seen near the
grid condenser, are connected across the
filter of the intermediate transformer unit.
These two condensers are connected to one
terminal of ¥ mid. by-pass condenser which,
in turn, is fastened under the sub-base. An-
other by-pass condenser can be seen lying
against the main panel, The other variable
condenser serves to tune the loop or an-
tenna coupler. The second detector grid-
condenser and leak are mounted underneath
the sub-hase between the oscillator coupler
and the main panel. The photo does not
show this.

ASSEMBLING THE SET

To assemble the set, mount the two vari-
able condensers aund the small condenser
first, mounting the variable condensers as
low down as possible, especially if 199 tubes
are used. Tackle the sub-base next. On
one side mount the six tube sockets, as near
the edge and as far apart as possible. The
60 K.C. transformer measures 4% x 254 x
2% inches, and is mounted with the A.F.
transformers behind the sockets. Before
proceeding to mount anything on the under
side of the sub-base, mount the base on two
long brackets directly on top of the two
variable condensers. Having mounted this
base, proceed to locate the position under-
neath the sub-base for the various parts to

BANK N2t

BANK N2 2

4.4 O
RESISTANCE

-8 +6 {

This shows how the tubes and rhecostats are
connected in order to control R.F. and A.F.
separately.

be mounted, so that they will clear the
rotary plates of the variable condensers. The
photographs show how this is done. With
base still mounted. place tubes in sockets,
and locate positions for rheostat, potentio-
meter and filament switch so that they will
clear the tubes.

In wiring the set, use No. 22 wire, covered
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wire four of them in series for use on a
6-volt supply. Since there are seven tubes,
they will have to be connected in two banks
of four and three, in series parallel. Since
one bank has one more tube, it will be nec-
essary to place a 4.4-ohm resistance in series
with the 3-tube bank so that one rheostat
may control both baunks and permit an equal
division of current in each bank. (See
diagram for filament number.) The total
current consumption is ¥ amp. at 5-6 volis.
It is, therefore, practical to use four dry
cells connected in series. If 199 tubes are
used connect them all in parallel for three
dry cell supply. This is an advantage when
using the 199 tubes. If the “N” or WDI12
tubes are connected in parallel, 134 amps.
will be required. This prohibits the use of
dry cells.

The writer’s set was completely shielded,
cabinet was copper lined. panel and sub-base
were copper-shielded. This was found to be
superfluous and the cause of considerable
trouble. It is, therefore. suggested that
shielding be eliminated since the R.IF. trans-
formers are shielded, and their container
may be grounded. with by-pass condenser
cans, etc. Shielding may be helpful, but the
trouble required to keep the various parts
{rom grounding to the shiclding makes it
hardly worth the trouble.

THE LOOP
Most loops on the market have entirely

The down-view shows the general arrangement of the apparatus in the receiver above the sub-panel.
The numbers are the same as in the wiring diagram.

with spaghetti. Make the leads as direct as
possible.  There isn’t room enough for
square bends. Use resin-core solder only.
In wiring the filament circuit, the following
should be taken into consideration: If “N”
or WDI12 tubes are used, it's possible to

too many turns for use with a .0005 mifd.
condenrser. If, when using the loop, it is
found impossible to tune the shorter waves
and the long waves can he tuned in without
using nearly all of the condenser, the loop
(Contiiuted on page 1222)

S

The set looking from the
bottom upwards toward
the sub-panel. Note the
compact arrangement of
all the parts, The num-
bers on the photograph
correspond with those on
the wiring diagram on the
preceding page.
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The Browning-Drake Regenaformer

By UOLNEY D. HURD

The Browning-Drake receiver has acquired considerable popularity throughout the country, so
that an article dealing with recent improvements in this circuit will be welcomed by our readers.
Full descriptions of the circuit are given, which will enable the reader to duplicate Mr. Hurd's

receiver, while the non-technical explanation of its theory tells clearly how the receiver works.

requisite in radio is a set that will

prove to have good guality on the audio
end and have sufficient radio frequency am-
plification to get down to the “static level.”
We will not discuss audio amplification,
since that has been handled at length in this
magazine. Any type of good audio ampli-
fication may be applied to the set under con-
sideration.

This brings us to the sensitivity of a recelyer.
The static level has been described many
times as a wall beyond which no reception
is possible. In other words, a set may be
so sensitive that the station between the
receiver and the desired broadcast station
is louder than the program being sent out.
It is quite desirable that a set should he
sensitive enough to get down to this level.
Beyond this point the only result will be

5. ETER all is said and done, the prime

noise. This has been borne out by thou-
sands of experiments with super-sensitive
receivers.

The set we are about {o describe is sensi-
tive enough to get down to this level and
does so with a minimum amount of tubes
and apparatus in keeping with good tone
quality. It has been found that the greatest
losses in radio frequency amplification have

that is pecessary in order to get down to
the static Jevel. It is just this very trans-
former that has finally heen developed by
two Harvard University Engineering School
Research Tellows, I'rederick H. Drake and
G. H. Browning.

The method they used in attacking the
problem of obtaining the correct design of
the tuned radio frequency transformer was
unusual, as well as jnteresting. The circuit
shown 1n Fig. 1, which comprises a tube as
a radio frequency amplifier and a tuned
transformer, was attacked from a thcoreti-
cal standpoint, and the circuit completely
solved mathematically. The theory pre-
dicted the correct constants for maximum
amplification, but it was only after a slot-
wourtd primary had been adopted that 90
per cent. of the predicted amplification was
obtained.

The capacity coupling between the pri-
mary and secondary was the cause of most
transformer losses. In order to get a large
amount of energy into the secondary, a great
number of turns should bhe wound on the
primary. Ii these should be wound accord-
ing to the regular practice, such as directly
underncath or on top of the secondary, the
capacity coupling would undo all the good

g

The controls are cut down to a comfort-
able minimum, since only two tuning con-
trols are used. The transformer tunes very
sharply, and gives an amplification with a
tube, such as was mentioned before, of
about ten or twelve compared with the three
or iour of an ordinary transformer. The
sharpness of the tuning is further augmented
by the introduction of regeneration, which
not only increases the sensitivity of this
particular circuit, but also aids in sharpen-
ing up the tuning. The first tube not only
acts as an amplifier, but also as a blocking
tube, preventing the neighbors from being
disturbed by radiation.

The antenna system utilizes a tapped coil
and a small condenser in series with the
antenna itself. This also makes the first
circuit tune quite sharply. With the addi-
tion of a good audioc amplifier, we have,
therefore, a set that is as sensitive as pos-
sible within the limits of practicality, which
is selective and which is simple to tune. In
addition, the combination of constants used
secems to produce an unusually good quality
of tone which, when put through a good
audio amplifier, gives an accurate repro-
duction of the original program.

We can hardly take space at this point

The general layout of apparatus is seen abovc_: 1, 2, A.F. Amplifier Tubes; 3, Detcetor Tube; 4, Grid Leak and Grid Condenser; 6, R.F. Amplifier
Tube; 7, Tuning Condenser; 8, Antenna Coil; 9, 16, A.F. Transformers; 5, Regenaformer; 18, Balancing Condenser; 14, By-Pass Condenser; 19,
Ground; 20, Antenna. The other binding posts are shown in the illustration on the following page.

ordinarily been transformer losses. We
don’t mean by this the so-called “low-loss”
coil, as it has been explained in the radio
press of recent months. We are dealing
with the transfer of energy from the pri-
mary to the secondary of a radio frequency
transformer.  Although we get an amplifi-
cation of, say, seven or eight in an ordinary
tube, the actual amplification which gets
over into the grid circuit of the ncxt tube
with a tuned transformer drops to about
three or less.
DEVELOPING THE CIRCUIT

We know a regencrative detector gives
extremely high radio frequency amplifica-
tion and is an extremecly economical method
of utilizing the ever necessary detector tube.
The writers have felt that a radio frequency
{ube placed ahead of a regenerative detector
using a truly efficient transformer that ac-
tually gives a step-up will prove to be all

that had been achicved by using these extra
turns.  Capacity coupling may be described
as the condenser effect between the primary
and the sccondary of the radio frequency
transformer; that is, the primary acts as
one plate of a condenser, and the secondary
as the other. The problem to be solved
was, therefore, a question of wusing the
necessary number of turns on the primary,
still keeping the capacity coupling very small
and, at the same time, having the co-efficient
of coupling relatively high. This was final-
ly achicved after much cxperimental worlk
by winding the primary in a narrow groove
with fine wire. Thus the primary became
a closely bunched inductance, giving but
little capacity coupling, and at the same
time effecting a relatively high degree of
coupling. With this transformer, a sensi-
tive set was developed, a set sensitive enough
to get down to our old friend, “static level.”

to discuss results with this set, except in a
very brief way. Thousands of these have
been made by experimenters throughout the
country, and the ouly set with which it is
compared is the super-heterodyne. It may
be used very successfully on an extremely
short antenna, say thirty or forty feet. As
to distance reception, it is sufficient to say
that verified reception has been obtained by
Mr. L. D. Yont, located in Boston, from
KGO, Oakland, Calif.; XH]J, Los Angeles,
Calif.; Mexico City; Calgary, Canada and
Madrid, Spain.
CONSTRUCTIONAL DATA

The layout of the parts entering into the
complete receiver has been so planned as to
make the connecting leads as short as pos-
sible.  Thus, the R.F. amplifier tube is
placed between the antenna tuning system and
the regenaformer, while the threc other
tubes are placed at the right of the second
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This outline shows the general layout of apparatus in the Browning-Drake receiver. Notice that
there is not much crowding, and a neatly arranged set results.

tuning condenser. The two variable air con-
densers which support the coils should be
mounted so that the rotor plates move to-
ward each other.

Be sure the stator plates of the condensers
are connected to the grid of the tubes, as
this will reduce body capacity wheun tuning.
Be sure to solder comnnections directly to
the wire of the antenna coil and the secon-
dary of the regenalormer.

Somctimes the 1 mi. condenser, acting as
a by-pass across the “B” battery, can just
as well be omitted if the leads to the “B”
battery are short. This is the reason it is
marked optional. It will be noticed that
the rheostats are connected in an unusual
way, which facilitates the use of the volt-
meter, so that it reads the maximum volt-
age across the filament of all tubes. This
voltage is controlled by rheostat No. 2.
Rheostat No. 1, which has 30 ohms resist-
ance, really acts as a volume control regu-
lating the filament voltage of the first tube.

The coil data is as follows:

The input, or antenna coil, consists of 50
turns of No. 20 D.S.C. wire wound on a
piece of 3-inch hard rubber or bakelite tub-
ing. This coil is usually tapped in the cen-
ter so that its use with either a long or
short antenna may be flexibly arranged. Of
course, this means the center tap would be
used with a long antenna, while the short
antenna would be brought in at the high
potential side of the coil.

The rcgenaformer is constructed as fol-
lows:

Seventy-seven turns of No. 20 D.S.C. wire
should be wound on another piece of 3-inch
tubing, which should be about 5 inches long
in order to allow for the mounting of the
tickler. This winding is the secondary of
the Browning-Drake tuned radio frequency
transformer and is tapped at the 14th turn
for thie purpose of neutralization.

The tickler consists of 30 turns of wire,
which may be about No. 28 or 30 D.S.C.
wound on a piece of 2-inch tubing which
is mounted on a rod. This rod may be
fastened by end pieces to the variable con-
denser so as to bring it in proper rclation
to the coil in order to cause regeneration.
Roughly, this tickler coil is about under the
last turn of wire.

We now come to the primary, which is
the really important and principal part of
this receiver. As discussed in this article,
throngh scientific development, it was found
advisable to wind this in a slot with very
fine wire in order to reduce the capacity
coupling between the primary and the sec-
ondary. A small wooden disc about 3% or
14 inch thick should be obtained with a
diameter which will just permit it to slide
snugly inside of the 3-inch tubing upon
which the secondary is wound. On the outer
rim, or tread, of this wooden disc a slot
should be cut 4 inch wide and %4 inch deep.
Now 24 turns of No. 30 D.C.C. wire should

be wound in this slot in the so-called “jum-
ble” {fashion, the arrangement of the turns
not being at all critical. When the cuds
have been brought out and securcly fastencd
in place, the primary is a complete unit.
This should be slipped inside the secoudary
in place so that the slot comes under the
first turn. It will be scen at this poiut that

the fit of this wooden disc must be quite
snug in order to kecep it in place inside the
secondary tubing.

The antenna condenser is a .0005 mf. vari-
able, while the rcgenaformer may be tuned
by either a .00035 or a .00025 mf. variable
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1t is best to use DV3's or UV-199 tubes
in the set, though 201's may be used if the
constructor will take pains to Dbalance the
receiver properly. However, if small volt-
age tubes are used, the " A" and “B” batteries
may be put into compartments built in the
cabinet, making the receiver portable for
vacation use.

In making connections, the grid leads to
tube 1 and tube 2 should be kept as short
as possible. The leads ruuning to the bal-
ancing condenser should not be placed
parallel to those going from the primary
of the regenaformer to the plate of the first
socket, The connection from the .0001 mf.
condenser in the antenna civcuit should go
direct to the arid of the first tube, if a short
antenna, say 40 fect long, is used, the con-
nection to the middle of the coil being used
for an antenna whose total length is 100
feet or more.

A few notes on tuning may be helpful,
though actually operating the set is the only
way one can acquire the knack of doing DX
work. If the set is performing normally,
the rotor coil LP can be tuned to such a
position that placing a finger on the stator
plates of the .00035 mf. condenser gives
a “pluck” in the receivers, the circuit con-
taining L2 is oscillating. With the rotor
coil in that position, turn the dial of the
.00035 condenser until a whistle is heard.
Turn dial of the .0005 mf. condenser until
this whistle is loudest. Adjust the rotor coil
until the whistle disappears; then a slight
turning back of this dial should bring in the
desired station signall
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The complete wiring diagram of the Browning-Drake receiver.
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Notice especially the connections

of the filaments and rheostats, permitling proper use of the voltmeter,

condenser. The fixed condenser in series with
the antenna is a .0001. 7The by-pass con-
denser of the first audio transformer may
be .001 or .002 mf.

Many people believe that separate rheo-
stats for the detector tube help bring in
distant stations. In the case of DV2, DV3,
UV-2014, UV-199, WD-12 and WD-11, it
seems to make no difference in volume
whether the detector has a separate con-
trol or not. In fact, it is better to run the
detector tube at rated voltage on the fila-
ment, as cutting down this voltage tends
to distort siemals. This is why the detector
and two audio tubes are connected to the
same rheostat.

Much of the wiring
in the receiver is done
underneath the sub-
panel. This gives the
set, as viewed from
above, a neat and
clean appearance,
without the usual
jumble of bus-bar wir-
ing., The illustration
shows the sub-panel
from beneath, with the
method of making
conncctions.

Vot A At T

The necessary apparatus for the construc-
tion of the four-tube sct is shown below,
together with letters which refer to the
wiring diagram.
paunel, 7 x 24 inches.
bascboard, 8% x 23% inches.
3-plate vernier condenser for bal-
ancing (B.C)).

4 standard tube sockets or four UV-

199 tube sockets.

1 audio transformer (AFT No. 1).
].23;1 audio transformer (AFT No.

—

2 rheostats (one of ten ohms and one
of thirty ohms resistance.

(Continued on page 1214)

Rheo.
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Duo-Wave-Range Receiver

Broadcasting abroad is not confined to as narrow a band of wave-lengths as it is in America. In

order to receive some of the foreign stations it is necessary to tune as high as 2000 meters. In

this article, Mr, Bernsley describes a four-tube set equipped with a switching arrangement that
allows it to be used over the entire wave-length range of from 200 to 2000 meters.

I' SEEMS that in the present stage of
receiver construction, a certain  set
method of design is being universally
employed by radio constructors. This is
especrally true where the wave-length range
is concerned, the most commonly uscd buno
apprommately from 200 or 225 to 550 me-
ters.
Although

this range is satisfactory for

By JOSEPH BERNSLEY

(Transmission experimental; wave-length only ap-
proximate.)

DS Irodupis; Camada poic.ass cas vl sl
DT Twin Falls, Onlarxu
5XX Daventry,

(Renlaces Che

CD Ocean Talls, B. ( ................
Issy sur Molineaux. Fr. .

HITF Belgrade, Yugoslavia

EGC M.«ulnd PSP fovp s 0d 05 b
Rakovitza, Yugoslavia

GED  Croyden, England ....

Top view of the receiver.

An accurate idea of the layout of the parts can be obtained by compar-

ing the numbers of the parts with those of the schematic diagram.

most of the broadcast stations in this coun-
try, the real DX listener-in, who attempts
to receive foreign stations, will be interest-
ed to know that a good deal of their broad-
casting is done on the higher wave-lengths,
by which we mean within approximately
1,000 to 2,000 meters. The writer, before
bewmmm7 on the design of this receiver
oatheled together all the available data on
{orewn broadcast stations and the following
list was compiled :

INTERNATIONAL LIST OF STATIONS

Call Station
OKP Prague, Czechoslovakia
YN Lyons, France ..........
]’RG Prague, Czechaslovakia
QOcean Falls, G .....
OH\V Vienna, AuStria _.............
SPE Rio de Janeiro, Brazil,
Honegg, Switzerland
Zurich, Switzerland
SASD  Sundsval, Sweden .....
Berlin, Germany ......
Copenhagen, Denmark
(Closed for repairs—s
2BZ Calcutta, India
day, Rbmala o mp e teese a8 Talil -
(AH an nouncen ents in “Ido’")
HB2 Lausanne, Switzerlund ... ... 850
erodromc St atinn)
END Dijof, Franed oo s aesnmmssasen. o
Abbeville, France
Leningrad, Russia
MTI Budapest, Hungary ...
HB Budapest., Hungary
(Ryvaug Relay)
Odense. Denmark . ....oovvei v 950
Moscow (Sokolniki Station), Russia..1010
PXo Amsterdam, Halland ..., ... 000 1
NSF Hilversum, Holland
PCMM Yiuiden, Holland .....
HDO  Hilversum. Holland ..., ..
’CGG  The Hague, Holland ........
B Geneva, Switzerland ........
HB2 Yausanne. Switzerland
HBK Kloten, Switzerland ......
BAV  Haeren, Belgium ...........
2FC Sydney, Australia
yvang, Denmark ..
(Substitute for Copenhagen)
EBX Cartagena, Spain
Hjorrmg, Denmark .....covveenon. 1250
Ryvang Relay)
6WF  Perth, Australia .........ocienene.. 1250
LP Berlin, Germany ............ovoann 1300
(Konigswusterhausen Station)
SASE Boden, Sweden .................... 1370
RDW  Moscow (Central Station), Russia 1450
NRD Toulouse, France ................. 1525
(Aerodrome Station)
2XAH Schenectady, N. Y. .. ... ........... 1532

SFR Clichy (Radio Paris),
8AT Paris, France .............
KAV  Norddeich, Germany

OKB Brunn, Czechoslovakia

v Victoriaville, Que., Can.
DW Gouin Dam, Que,, Can.

DX Quehec, Canada
DY Thetford Mines, Quebec, Can.

=
ot
ol
=
o=

s

This switch is the entire secret of the two range
idea. The numbers indicate the connections.

Eighteen nations and even a larger num-
ber of different pcoples are represented by
this list. It is surprising, to one accustomed
to working at lower wave-lengths, how clear
reception Ss from these stations. Of course,
it is to be understood that listeners in dif-
ferent localities, different countries, will hear
different aggregatians of stations.

Besides the above, there are numerous
commercial-code stations, which transmit
press and weather reports, sometimes using
a speed of from eight to fifteen words a min-
ute, which gives the would-be amateur an
excellent opportunity to lcarn how to copy
code.

Such practice as this is greatly to bc de-
sired, as thie precision transmission, oftcn by
special sending machines of the Morkrum or
Creed type, cannot be excelled in accuracy
and, when manual comparison is made, can-
not even be egualled.

The aspiring amateur operator will not be
satisfied until he (or she) has tried the wrin-
kle described below.

A SUBCONSCIOUS EDUCATION

Head-phones are donned a short time be-
fore retiring. A station sending machine
code, at a rate not too much in excess of the
abilities of the tyro, is tuned in. After re-
tiring, still with the headphones on, code
instruction continues, automatically, while
the pupil sleeps. The main requisite is to find
a soft spot on the pillow that wxl] permxt one
to. sleep while wearing the “cans” (as old
operators call the head reccivers).

This is a new mcthod for improving speed
in the reccption of code signals. The navy
and other interested government departments
have given the idea a thorough try-out, and
as a result it now bears the coveted stamp of
approval of the government. It is probably
due directly to this official approbation that
civilian radio schools have adopted the
scheme, with instant and satisfactory results,
Of course, it is neccssary to tune in a code
station which, from experience, is known to
be rather sure to transmit for a long period.
Many of these long-wave code stations trans-
mit “press” and other matter of a continu-
ous and understandable nature (as distin-
guished {rom cipher messages and special
transmissions unintelligible  as  straight
“copy” to the listener) for almost twenty-
four hours without stopping.

LONG WAVES AND THE SUPER-
HETERODYNE

It is also well known to the experienced
radio man that much greater distances are
attained by those stations which transmit at
the higher wave-lengths, than those using
the shorter. This is undoubtedly due to the
increased efficiency of a transmitter at the
lower frequencies; and also due to the
greater amplification of a signal at the ra-

Ancther view of the reeeiver.

Where the nature of instrument is not clear, it may be determined
by comparing the number with that of the schematic diagram.
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dio frequency attained at the higher wave-
lengths, which mainly accounts for the widely
popular acceptance of the super-heterodyne
circuit, as an extremely efficient receiver.

It is advisahle to point ocut here that the
super-heterodyne has an amplifier unit,
called the “intermediate frequency amplifier,”
designed to respond to only one frequency,
30 kilocycles (or 10.000 mcters). The tuning
unit, however, is ordinarily designed to cover
no wider band than 50 to 1,000 meters, it be-
ing considered of no vaiue to canstruct a
super-heterodyne to work on wave-lengths
above 1,000 meters.

Tuned radio frequency amplification is ad-
mittedly the best alternative under these con-
ditions and. since it was a case of “Hob-
son's choice,” tuned radio frequency ampli-
fication was decided upon to fill the require-
meits.

THE DUO-WAVE RECEIVER

While an eficicnt super-heterodyne would
have two oscillator dial settings for most
stations, the set described has only one set-
ting of ‘either variable condenser for a given
station,

Concerning the design of the receiver: a
stage of tuned radio (requency amplification
is used to obtain sclectivity and increased
signal strength. A detector and conventional
two-stage audio amplifier follows. The dif-
{erence of this receiver from all othber “all
wave' receivers is in the simple, but extreme-
ly efficient, method of changing from onc
wave-length range to the other. Simplicity
of tuning was a prime consideration. result-
mg in the layout and parts shown in the il-
Justrations., Variable-grid hiasing control of
oscillation by potentiometer was used in the
recewer shown, affording complete control
of circuit regeneration and, in conscquence,
selectivity and scnsitivity.

TUNING TO THE HIGH WAVE-LENGTHS

A Federal anti-capacity switch consisting
of two double-pole double-throw arrange-
ments, is used for adjusting to either of the
two wave-length ranges of the set. When
the switch is on one side the range is from
200 to 600 meters; when it is thrown to the
other side the wave-length range of 550 to
2.000 meters is obtainable. This is accom-
plished by changing the inductance values;
the capacities of the condensers remaining
constant, an increase in prlmﬂr\ and second-
ary windings of each circuit enables the re-
ceiver to tune to the higher wave-lengths,

It is evident to set designers that nexther

the aerial coil primary or derector coil pri-
mary values could remain fixed if the sccond-
ary range was varied to either of the extreme

i

The front appearance

of the receiver. The

two little knobs below

the dials are for ob-

taining vernier adjust-
ments.

values obtainable in the receiver under dis-
cussion.  The determination of the exact
values for the primary coils for both wave-
lengths and their inductive relation to their
respective secondaries was the most dificult
part of the problem; since too loose pri-
mary-secondary coupling, or a wrong pri-
mary-secondary turns-ratio for either band
resulted in erratic operation, the most coni-
END OF COIL TO SWITCH
3RD. TURN TO SWITCH —, [

PLATE OR AERIAL—
e 7

25 TH TURN
TO 5wWiTCH

END OF COIL
/ TO SWITCH

Y'BRASS ANGLES A

Constructional details of both coils in the
Duo-Range Receiver. The primary winding
is placed within the secondary.

mon effect being clear, weak signals at one
end of a given range and distorted reception
at the other end of that range due to strong
and uncontrollable circuit oscillation.

PARTS NEEDED FOR THIS SET

The list of parts necessary to huild this

receiver is as follows:

2 001 low-loss variable condensers

1 Federal anti-capacity switch, two-double
pele double-throw type

1 400-ohm potentiometer

1 single circuit filament control jack

4 amperites

4 sockets

1.,00025 grid condenser

1 2-megohm grid leak

1145

2 audio frequency transformers; 6 to 1 ratio
for first stage, 3 or 3% to 1 ratio for sec-
ond stage

14 16. spool of No. 22 D.S.C. wire

o —

4-inch lengths of bakelite wire tubing,
three mchc> in diameter.

2-inch lengths of bakelite tubing, 234

in diameter

7 by 21 bakelite panel

vernicr dials

binding-post terminal block.
Miscellancous, such as bus-bar, spaghetti,
wood screws, ete.

[t may be advisable to state that the con-
stant filament-current devices (amperites)
uscd are obtainable for use with any of the
standard tubcs on the market; the ones in
this set being of the 4-ampere size, for use
with 6-volt, 4-ampere filament tubes.

WINDING DIRECTIONS

The primary and secondary coils are both
wound in the same direction, the secondary
winding consisting of 130 turns and tapped
at the 25th turn. Both secondary coils are
wound similarly. The primary has 35 turns,
with a tap at the third turn; both primary
coils are wound similarly. The end of the
cail nearest the tap ‘will be considered the
grid end, and the primary coil is mounted
within the secondary coil so that the end of
the primary coil nearest the tap (third turn)
is opposite the grid end of the secondary
coil.  This is specifically shown in Fig. 1.

ADJUSTMENT OF THE RECEIVER

Tt must be remembered that the switch
must he either on the left or the right side
for reception. The contact points of the
switch are open when the knob is perpendlcu-
lar to the panel, thus creating open circuits
in the tuning portion of the set. All four
tubes should light when the head phones or
loud speaker (preferably head phones for ini-
tial test) are plugged into the jack; due, of
course, to the Alament circuit being Lontrolled
by the switch portion of the jack. The ini-
t1al test should be made on local broadcast
stations. Nate how the reception increases

(Continued on page 1208)

n

—_ D

Schematic diagram of the Duo-Range Receiver,

tiometer; (5) first tube socket;
tube socket;

former;

(10) .001 mfd. ﬁ\(ed condenser; (11) ﬁrst audio frequency transformer, (12) third tube socket;
(14) fourth tube socket; (15) single circuit filament control jack; (16) automauc resistances.

PRI~ SEC. (@ PRI~ SEC.
P G P @
|
c Ll
B+ F- B+ L
1
5
A+ B- B+ DET. B+ AMP. A -
(1) antenna coil; (2) anti-capacity switch; (3) .001 variable condenser; (4) 400-ohm potens
(6)- inductance coils; (7) .001 variable condenser; (8) .00025 grid condenser, 2 megohm grid leak; (9) second

(13) second audio {requency trans-
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A Balanced Reflex Circuit

By L. W. HATRY

In the past, users of reflex circuits have come to realize that “You can’t get something for noth-

ing,” as any saving in the number of tubes and in current consumption was balanced by the un-

controllable squeals and the distortion to which such sets were subject. In this article, Mr. Hatry

cuasts some doubt upon the truth of the old adage ; for his novel method of reflexing does away
with the most outstanding faults of the old circuits.

HE troubles that have accompanied

reflexing do not have to be enumer-

ated. The howling, qucer actions, n-

stability and distortion, as well as
occasional surprising performances, have
been sufficient commentary. The reflex has
been the bad boy of radio.

The circuit of the set of the illustrations
and Fig. 3 is one devised by the writer.
To one familiar with circuits it acts in a
normal and rational manner. It will howl
when not mneutralized, but ‘even that is
normal and understandable. It will not howl
when adjusted rightly. At least it is new
and it works. Try it.

THE CIRCUIT

The essentials of the circuit, wherein it
differs from others for the technical man,
are covered in TFig, 1 (page 1200). It
will be secen immediately that the usual fixed
condenser of reflex circuits 15 not connected
in the filament rcturn. It becomes a grid con-
denser, in the seunse in which that term is
usually understood. It is a blocking con-
denser to isolate the audio currents {rom the
low resistance path of the R.IF. transformer
secondary ;. and, at the same time. it is the
pass condenscr for the R.F. energy to the
grid of the same tube. This grid condenser
is in shunt to the audio transformer sec-
ondary and, theretore, must be of very small
capacity. I the capacity is very large bad
distortion results. Blocking of the tuhe is
prevented, hecause the audio transformer
secondary provides the grid-leak resistance.

Before going further with the description,
a word about the evolution of the above cir-
cuit would probably be interesting. Fig. 2a
shows the ustual reflex grid circuit. It has
two disadvantages: the condenser across the
secondary of the audio transformer has to
be relatively large to provide sufficient con-
ductance for R.F. currents; at the same time
it has to be too small.

It has to be tao small, because it intro-
duces distortion in being across the A.F.
transformer, so that as small a size as pos-
sible must be used. The small size results in
the audio transformer taking more R.F.
energy than necessary. This leaks back into
the other circuits, resulting in instability,
distortion, grumblings, unexpected oscilla-

tien and other foolishness.
The writer's first step to eliminate feed-

backs was to isolate the audio transformer
from R.JF. energy completely, by the use
of an R.IF. choke, as in Fig. 2b. This sta-
bilized the action of the reflex remarkably.
After that the successive steps were quite
obvious. Since distortion was caused mainly,
providing pretty good transformers, by the
size of the condenser, C being too large, a
reduction of their capacity was in order.
These were tried with luck down to .00005
mi{d. Tinally the condenser was removed
entirely, as in 2¢.  The step to 2d is obvious.
Without a condenser, the circuit capacity
serves to return the R.F. energy to the fila-
nient. To overcome the hand-capacity effect
the final circuit of Fig. | was devised. The
grid condenser has a capacity of .00005 mfd.
It can be seen how logically the final circuit
came up. This final circuit did not come to
the writer’s mind until assembly of the set
of thjs article had begun.

THE THREE-TUBE CIRCUIT

three-tube circuit, as described, is
Tts result is that of a five-

The
shown in Fig. 3.
tube set.

Two stages of tuned R. I7. amplification
with a tube detector, and rcflexed two stages
of audio amplification result. .

Complete freedom from distortion is prac-
tically impossible,  Audio transformers are
not made with perfectly straight-line voltage-
frequency curves over the useful audio
ranges. [f there were such a transformer
we might hope to build an absolutely dis-
tortionless  reflex, with any number of
stages in reason.  As it is, to build a reflex
with more than two audio and radio stages
reflexed, and yet not incur mixed quality, is
“some” job. The building of the threc-tube
set, however, is not difficult and the quality
of reproduction will very likely surprise re-
flex users. Two ways were found to serve
with satisfactory dependability . a etector
of the normal sort with a .0001 mfd erid
condenser and a 100.000-ole grid leak (.1
megohm) ;5 or the detector without a grid
leak and condenser, with 45 or 6734 volts
“B” and with the filament return to the
negative leg. With the grid condenser the
detector used 2214 volts “B” as usual. These
dimensijons are for the 201 A tube. The 199
tube is not hig enough for a good reflex
amplifier in any of several reflexed stages,
so that it was not tried for anything. It

The numbers on the
ilustration at the left
correspond with
those on the circnit
diagram on the op-
posite page. Note
the simplicity of the
wiring, usually so
complex in a reflex
receiver,

Fig. 5. The coupling
transformers have
primaries of nine
turns on a separate
tube, and secondaries
layer-wound in three
groups.

T Tmm——

These four diagrams trace the evolution of the

grid circuit of a reflex receiver. The final cir-
cuit eliminates the by-pass condenser, as may
be seen in the diagram on page 1206.

is probable that the same things would be
true of the 199, for it acts much as the
201A as a detector.

The proper operation of the tubes is partly
provided for through the use of the correct
“C” battery values. With conditions of that
sort the excessive load on the “B” battery
is removed and the distortion resulting from
overloaded tubes does not result. These last
two can hest be remembered {rom neutrodyne
days, when five tubes would soak up a set of
ordinary “B” batteries within one month,
sometimes.  The three tubes of this reflex
absorb less encrgy than the five-tube neutro-
dyne, with proper “C” battery potentials, in-
sofar as the “B” battery is concerned, and
yet seem to pive practically equal results.

However. there is no desire to clajm any-
thiug for 1lis circuit, save that it is certain
to act more sensibly and reproduce with less
distortion than auny other reflex circuit extant
using the same materials.

THE R.F. CHOKES
It may seem odd to start the more con-

- SECONDARY.._

- ~

CROSS SECTION
OF FINISHED
R.F. TRANSF
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structional part of the article with refer-
cnee to what seems a detail of the circuit.
Yet these little chokes can make or break
the sel. They can waste or conserve all of
the energy. It is important that the specifi-
cation given herein be adhered to, unless
you possess the knowledge of principles and
electric action that will permit you to change
these as you wish. At the same time, don't
misunderstand me to forbid experimentation.

These chokes consist of 1,000 turns of very
fine wire wound in a jumbled fashion. No
attempt should be made to wind the choke
in layers, or even, To make it compact it
is necessary that it be wound in a bunch, and
to make it effective the bunch should be dis~
heveled. The inside diameter of .the choke
is one inch or more. I used a picce of
broomstick handle for each winding {form but
tubing, cardboard or moulded material will
be just as good. Fig. 4 (page 1206) shows
the choke and the way it was mounted. The
chokes should be kept well away {rom the
tuned R.F. transformers—an casy thing to
accomplish—or else, if they must be close,
mounted at right angles to the R.F. trans-
former. If the chokes are separated by sev~
eral times their diameter, both can be
mounted vertically; but otherwise they
should be mounted at right angles to cach
other.

THE R.F. TRANSFORMERS

There are three R.F. transformers. The
antenna-coupler forms one, being an auto-
transformer. The inter-stage coupler forms
the second, and the detector-coupler the
third. The latter two are inductive trans-
formers of a quite normal sort; i.¢, in
function. The appearance of the secondaries
of the inductive transformers may be puz-
zling, because of the special form of wind-
ing. This mode of winding is not necessary
and is troublesome to make besides. As a
coil experiment on my part it was justified,
but as a specification of this reflex it is unot.
Any ordinary tuned R.F. transformer is
satistactory for the circuit, although dimen-
sions of those used are given. Of course.
R.F. transformers not well designed will not
give maximum satisfaction. That is taken
care of by the furnishing of specifications
for R.F. transformers later in this article.

CONSTRUCTIONAL DATA

The antenna-coupler is 50 turns of No.
24 D.C.C. on a three-inch tubing. The inter-

L]

AUDIO TRANSF._

Plan view of the balanced reflex.
bottom of this page.
ure from the usual reflex practise.

All numbers correspond to those on the circuit diagram at the
The two radio frequency choke coils, (4-4) are the main features of depart-
The first condenser is larger than the other two due to the

difference in size of the autoformer, (A) and the transformers (11-11).

STIFF WIRE SPRING ANGLE
PUTS TENSION ON WIRE

CONDENSED/ 7
BACK PLATES

FIG.6

The method of mounting the radio frequency
coupling transformers is shown in this illustra-
tion. The secondary is wound in three groups,
one of which is closely coupled to the primary,
as shown in Fig. 5 on the opposite page.

stage cotipler has a primary of 20 turns of
No. 34 D.S.C. wound in a lump on tubing
small enough to fit inside the 3%4-inch di-
ameter secondary {form. The secondary was
wound of No. 24 D.C.C. wire in three sec-
tions. Each section contained 21 turns, be-
ing wound according to Fig. 5, and was
separated from the next section by ¥4 inch.
This made a total of 63 turns to the sec-
ondary, which was too much. After the set
was operating a turn at a time was re-
moved from the secondary until the maxi-
mum wave-length tuned by the shunt con-
denser was 550 meters.  The inter-stage
coupler secondary only had 48 turns on the
secondary as a result; % e, two full 21-turn
scctions and one single-layer 6-turn section.
This secondary was tapped at 15 turns for
the neutralizing capacity—15 turns {from the
end connected to the filament. The detector-
coupler had a primary wound in the same
way, but of 15 turns on No. 34 D.S.C. The
.C. secondary consisted of but 53 turns of
No. 24 D.C.C.; i. e., two 21-turn sections and
a two-layer of 11 turns of the third section.

(Continued on page 1204)

stat; (16-16) neutralizing condensers.

Notice the manner in which the r.

T
R.F. CHOKE = AUDIO
NEUTRALIZING 4 S — 2] ’,4_/—‘TRANSF
CONDENSER = <=
Q00T W~ |
~ 6
~ : _
_l .00005 ME~ 16 14 .000045 MF. “ﬁ .001 MF,
.00005 MF, “‘ ooozs ey 4 | L_I ooozsvE | DET
A 5 (4 / I5 [ 5T~ [t
i $ ’ -
.0005 P 3 13 3 .00
MF. e _ MF.
/S 63T 9/ —
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15 TURN TAP ] ==~ Joodwe] ‘eroanme ][4 -
) ——Ill
.005 MF. [0 } A o

T)OS ME

Fg0-112v.

‘B"
Fig. 3. Complcle_circuit of the balanced reflex set. (A) antenna autoformer; (2) first tuning condenser, .0005 mf; (3-3) transformer tuning con-
densers; (4-4) radio frequency choke coils; (5-5) blocking condensers: (6-6) plate circuit bypass condenscrs; (7-8) audio frequency transformers;
(9) phone condenscr; (10) battery bypass condenser; (11-11) r.f. coupling transformers; (12-17) amplifying tubes; (13) phone jack; (14) rheo-

and a.f. cirowits are connected in shunt across the grid-filament,
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T VARIOUS times in these columns
the writer has presented various
pertinent facts regarding different
types of radio receiving sets and
‘parts, but has never before dealt at length

with loud speakers in general. There has
been a constant demand for information
relative to loud speakers; and, from the

letters received, the writer has collected a
quantity of material and presents here the
main details. You will note that all techni-
calities and difficult terms are omitted, but
we believe that the resulting article will
aid the prospective purchaser of a loud
speaker in making the selection that will
be most advantageous to himself.

All loud speakers have their faults and
their good points, and we will attempt to
point both out in connection with various
types of speakers. Before entering into
this, however, it will not be amiss to say
a few words regarding the propagation of
sound waves. We can liken the manner in
which sound is transmitted to that in which
radio waves go out through the ether; with
the exception, however, (hat sound waves are
transmitted through the air and not through
the cther, as is the case with radio waves.

Qur constant readers will undoubtedly re-
member the explanation and analogies given
in connection with radio wave formation,
particularly the one where a tuned string
was described.  When a string vibrates, it
sets up waves jn the air, and it it is vibrat-
ing throughout its full length, it scts up a
wave equal to its own length. This can be
seen by referring to the solid line A i
Fig. 1. (See page 1176). The dotted tine C
shows the opposite extreme of the string’s
movement under vihration.  This string is
now giving out a sound which is known as
its fundamental vibration, However, the siring
can hbe made to vibrate in two sections; and
in this case, it is said to be operating at its
second harmonic. The curve of such a wave
form js indicated by the line B in Fig. L.

IMPORTANCE OF HORN DESIGN

Now let us see how these few {acts relate
to loud speaker construction. For a few
moments we will consider only the horn
type, as it is to this that the facts apply.
The whole philosophy of loud speaker horns

“What Loud Speaker Shall

By A. P. PECK

Here you will find much information that will be of great
assistance to you when buying a new loud speaking reproducer

for your radio set.

in general is that, when the diaphragm of
the reproducer vibrates in accordance with
the sound current set up by the radio set. the
column of air contained within the horn is
vibrated by the diaphragm and the result is
an amplification of sound. If the horn is
properly designed, this is true, but if, on the
other hand, a poorly-made or incorrectly-
designed horn is employed, the results will
be most disappointing.

It is obvious that the column of air within
the horn vibrates at the same frequency as
the diaphragm and, if the diaphragm sets
up a wave as long as that indicated by the
line A in Fig. 1, 2 horn that will satisfac-
torily reproduce this wave must have an air
column within it, cqual in length to that
wave, If loud speaker horns were to be
made straight, a horn capable of fine quality
reproduction on the longer wave-lengths
of sound would be extremely cumbersone in
size. Therefore, a good many manufacturers
resort to curving the horn so as to get a
greater length of air column in a given
space and keep the loud speaker from being
bulky.

EARLY HORN DESIGN

One of the earliest attempts at this work
presented to the radio public is the old-style
horn illustrated in Fig. 2. Note the resemb~
lance of this instrument to the old automo-
bile horns that were sounded by pressing a

A new type of cone loud speaker of
frec-edge construction, giving excellent repro-
duction.

Photo courtesy of the Fitch Radio Company.

Fig. 6.

rubber bulb. This instrument guve rather
good reproduction, except that sometimes the
metal comprising the horn started to vibrate
when some certain frequency of sound wave
was reproduced, with the result that distor-
tion was heard. This, of course, was not
desirable and soon this type of horn was
abandoned for something still better.

[ Buy?”

Fig. 4. Also a
common type
of horm loud
speaker in
which the horn
itself is curved.

e

Horns went through var.ous stages of
evolution and many freak forms were de-
vised. However, they merely bloomed and
died a very sudden death, and radio went
happily on. Then came the long straight
horns, such as the one shown in Fig. 3. This
horn was usually constructed of some non-
metallic substance, such as fibre or some
other compressed material. This was done
in order to eliminate auy vibration of the
horn itself because, as mentioned above, such
vibration tends toward distortion.

Many and varied were the tricks that dif-
ferent manufacturcrs tricd to get away from
horn vibration. Experiments were made
with all kinds of materials, and it was finally
decided that a non-metallic horn would give
the very best results. However, some manu-
facturers used aluminum, and when the walls
of the horn were made heavy enough, there
was little, j[ any, noticeable distortion from
the horn itself. Remecmber, throughout this
entire discussion of horns, that we are deal-
ing with the horn itself, and not with the
reproducing clement.

The horn illustrated in Fig. 3 was made
rather long in order to get a satisfactory
length of air column and, i order to reduce
the length somewhat, another type of horn
was evolved, such as that shown in Fig. 4.
In this instrument, the upstanding column
of air was formed into a curve by the shape
of the horn. Thus the column could be made

longer in a given height, and the loud
speaker was not quite so bulky.
TESTING THE HORN

To sum up the qualifications of loud

speakers of the horn type, disregarding the
reproducing unit for a moment, we may say
that, in general, a fibre or noun-metallic horn
which has no natural period of vibration of
its own is about the best. To test for a
natural period. tap the horn with the fingers.
A dull thud should be heard with little or
no vibration. In other words, the material
should be ‘'‘dead” as far as vibrations are
concerned.

Other manufacturers tried other stunts to
produce satisfactory loud speakers, and one
of the best of them is illustrated in Fig. 5.
This reproducing horn can be made quite
small and compact and is graceful in appear-

(Continued on page 1172)
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Solving the Problem of ““A”” Current Supply

HE service records of radio dealers

show that approximately 60 per cent.

of users’ complaints are due, directly

or indirectly, to failure of the “A”
current supply. It is manifest that a prac-
tical device which would materially strength-
en this important accessory to the radio set
is of great interest alike to the industry and
to the user, and it is the purpose of this arti-
cle to explain how this may be accomplished.
Up to the present season, two methods of

Uv-193 OR C-299 YACUUM TUBES

{
3.1 VOLTS REQUIRED.
r— 45V, START

5

FIL,
SWITCH

RHEOSTAT DRY
A
SERIES CONNECTION BATT.

PARALLEL CONNECTION —7

FiG.

The usual series-parallel connection for dry “A’

cells. This arrangement has the disadvantage

of a constantly falling potential. See graph in
Fig. 2,

supplying the “A’” or filament current have
been generally recognized by radio set build-
crs and by vacuum tube manufacturers as
standard; one, requiring dry cells for its op-
eration and the other requiring six volts of
storage battery which, in turn, neccssitates
some means of recharging the storage bat-
tery.

In general, dry cell equipment of the “A”
circuit of the radio set is a necessitv where
house-lighting current, citlier from the city
mains or from a house-lighting power plant,
is not available. Irrcspective of develop-
ments in “A” current supply from the house-
lighting lines, dry battery equipped radio “A”
circuits will always be in demand. How-
ever, where the lome of the user is wired
for A.C. electric service, very material ad-
vantages in operationr are mnow possible to
users of radio sets at present equipped with
dry batteries for the “A” current supply.

Since the method we shall describe 15 of
equal advantage to users of storage batter-
ies and, since these advantages apply to prac-
tically any make or type of radia set now
in use as well as to the new sets offered on
the market this year, the reader, whether he
uses dry batteries or storage “A” bat-
teries, should profit by careful consideration
of the difficulties it overcomes in both types
of radio sets.

DRY “A” BATTERY DIFFICULTIES

Fig. 1 shows a typical dry battery “A” cir-
cuit in which the tubes are lighted by six
dry cells wired three in series and two in
parallel. Each new dry cell should register
114 volts. By connecting the positive of one
cell to the negative of the next the voltage
of each succeeding cell in a series of three is
added to the voltage of the preceding cell so
that we have a total of 414 volts between
the first cell terminal, which is A minus, and
the third cell terminal, which is A plus. A
set of three cells so connected will light six
vacuum tubes if they are UV-199 or C-299
or their equivalent, for the time; but the total
current drawn by these six tubes is too heavy
for three cells and it is necessary to add a

*Radio Dept., Gouid Storage Battery Co.

By RAYMOND A. KLOCK*

The author describes a method of combining the best featfures of both storage batferies and
eliminators, through the use of a storage battery and a charger that operates at a low rate all
the while the set is not in use. This keeps battery constantly fresh, and at a steady voltage.

second series of three cells working in paral-
lel with the first three, the negative of{ one
series heing connected to the negative of the
other and similarly with the positive. With
this arrangement, each series of cells takes
half of the load and the working life of the
battery is thus prolonged. This method of
assembly s practically standard at this time
for six-tube dry battery equipped radio sets.

Referring to Fig. 2 you will observe that
whilesthe tubes require a reasonably constant
voltage for normal operation the dry bat-
tery unit starts at a voltage much higher
than required—which is compensated for by
the radio set rheostat—and finally ends up at
a voltage too low to operate the tubes. At
the hnish the rheostats are all the way over.
It is important to note that the battery has
no fixed voltage value, although the tubes
operate at best efficiency at approximately a
fixed voltage. Again, while the addition of
the second series of batteries theoretically
doubles the “A" battery life, it doesn't always
do so in fact, because {f one cell in either
series is low in voltage the current will flow
from one series of hatteries to the other ser-
ics, thus reducing the voltage supplied to
the radio set. Finally, if all the instruments
operating a particular dry battery equipped
set are not readjusted when a new set of dry
batteries has Dbeen installed, tubes are oflten
paralyzed by attempting to operate with the
rheostats all the way over.

INSURING AGAINST THESE TROUBLES

Since dry battcries have only a definite
numher of working hours, failure to turn
off the radio set before retiring is. perhaps
the wost frequent cause of disappointment
when the set is wanted the following eve-
ning.

A simple, sure method of supplying the
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Dry “A” batteries have an initial voltage con-
siderably higher than is needed, which falls off
rapidly in use, as is illustrated in this curve.

exact voltage wanted. when wanted, that will
in 110 way alter the operation of the radio set
as origmally designed, insuring against the
annovances we have just enumerated, will
ohviously greatly improve the average recep-
tion of racio sets equipped with dry battery
tubes.

The storage “A” battery, as commonly

At O——
A—
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Fig. 6. A method of add-

used in radio receiving service, supplies a
voltage that is sufficiently constant to oper-
ate the hard type of vacuum tube without
change in rheostat adjustment for approxi-
mately 70 per cent. of its discharge but, re-
Terring to Fig. No. 3, it will be noted that
there is considerable variation in voltage at
hoth ends of the curve. It will also be noted
from this figure that under certain conditions
of operation a storage battery may be made
to maintain a practically constant voltage at
all times—a characteristic that will be dis-
cussed more fully later. .

Since a storage battery deterjorates when
kept for any length of time in a semi-dis-
charged condition, the storage battery user
often fails to get either the reception or the
battery life possible to his equipment. Radio
storage batteries suffer chiefly from under-
charge. Scarcely one in a thousand is over-
charged.

Since the trend in radio set design is to-
ward more ornamental cabinets, it has be-
come necessary to install the current supply
equipment within the cabinet. As the storage
hattery gives off a small but definite amount
of gas it is necessary that provision he made
for positive ventilation in such installations.

Many storage battery charging devices,
otherwise efficient, are noisy In operation,
necessitating installation at a point remote
from the radio set, and all require a degrce
of manipulation and attention apart from
the attention required by the “A” storage
battery itself.

If we would overcome the difficulties al-
ready outlined and secure the advantages of
constant voltage in our “A” supply we re-
quire a device that will deliver a constant
voltage, that is automatic in operation, noise-
less, free from power line noises or inter-
ference, clean, sightly, sare, free from need
of adjustinent or replacement of parts and
capable of installation in fine furniture.

HOW A CONSTANT VOLTAGE IS
OBTAINED

In a wide variety of commercial uses stor-
age batteries have been kept at one voltage
constantly, year in and year out, by means of
a low continuous charge, which is gencrally
referred to as a “trickle charge.” This low
rate of charge holds the battery at one volt-
age at all times (Fig. 3) which is practically
the voltage of a freshly charged storage
battery during its first five or six hours of
operation. This “top of the charge” gives
the radio set a pep that is Jost as the voltage
drops. The value of an apparatus so de-
signed as to take advantage of this time-
proven principle of storage battery opera-
tion, giving to the radio set a maximum
punch at all times, is obvious to every user
of an “A” storage battery. To the dry cell
user it means the punch of the fresh dry
battery.

ing a “B” eliminating de-

vice to the “A’ current
supply system is shown in
this illustration. Notice
that the master control
switch breaks only one
side of the circuit between
the power battery circuit
and the radio set.
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THE CIRCUIT

The circuit by which this is obtained is
shown in Fig. 4. No change is necessary in
the radio set, the circuit remaining as in Fig.
1. We introduce a master control switch
with the device, which is used to turn the
radio sct off and on in place of the flament
switch which is always kept in the "ON”
position. This master control switch helps
make the systemn automatic and serves as a
terminal for the alternating current line
which, in this system is never applied, direct-
ly or indirectly, to the radio set. Tracing
the “A” radio circuit back to the master con-
trol switch, you will note that when the
switch is in the “on” position the radio A-
plus and A-minus are connected to the ter-
minals of the storage battery, which is a
part of the device, and when the switch is in
the “off” position the radio A-plus and A-
minus terminals are disconnected from the
storage battery terminals and the house light-
g current from the socket is turned on a
transformer, which is a part of the device,
which in turn puts the battery cells on
charge.

Let us now trace the charging circuit. The
alternating house currest from the lamp
socket passes through the master control
switch, and through the primary of the
transformer and thus sets up an alternat-
ing current of lower tage in the trans-
former secondary, passing thence through a
ballast resistance to the negative terminal of
an electrolytic rectifier cell. The rectifier
cell permits only the positive half of the
alternating current to pass through to the
positive side of the battery, the current con-
tinuing thence to the negative terminals of
the battery and back to the transformer,
Only a comparatively sma!l amount of cur-
rent of low voltage is consumed in this oper-
ation so that the cost of house-lightning cur-
rent thus used is nominal.

HOW IT OPERATES

By a proper design of the ballast resist-
ance with reference to the requirements of
the radio set and the tvpe of storage battery
employed, this svstem of current supply de-
livers exactly the same voltage to the radio
set every time the switch is turned on, as it
takes advantage of the trickle charge prin
ciple previously described. When the user
is through with the radio set and turns the
master control switch to the opnosite position
the house current repienishes the battery cells
and keeps them at fuil strength at all times.
This system thus retains the advantages of
the storage battery at its maximum efficiency
while normally eliminating the personal fac-
tor in its upkeep.

We use the word normally because, as we
have alrcady pointed out, the racdio set is
ofzen left conuected to its battery from one
evening to the next and provisicn must be
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Fig, 5. A commer-
cial form of "trickle
charger’”’, master
switch, and battery,
combined in one
unit. (1) is the mas-
ter switch, (2) the
light plug, (3) the
emergency  switch,
(4) a standard auto-
mobile fuse, (5) the
cable connecting to
the filament binding
posts of the set.
Photo  courtesy  of
Gould Storage™ Bat-
tery Co.
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made to supply a heavier charge in case of
this or like accidental drain on the current
supply. This is done by means of the fa-
miliar push-pull switch which, as will he
noted in Fig. 4, may be used to cut out the
ballast resistance, thus permitting a high
charge rate to pass through the battery cells
Lringing them back to normal in a relatively
short time.  The push-pull switch is usually
restored to its normal position after an over-
1ight charge at the high rate.

751 ~-VOLTAGE AT FINISH OF NGRMAL CHARGE

TRICKLE VOLTAGE (6.24)
__ (FOR LIFE OF BATTERY)

=
\10P OF CHARGE

. VOLTAGE REQUIRED TOR BEST v
RECEPTION, WV-201A (5.1) “FINISH(S.25)

(DISCHARGE D)

HOURS OF OPLRATION ON ONE CRARGE
FIG. 3
Unlike the dry cell type, a storage ‘“A” battery
has a fairly steady voltage for most of its use-

ful life, but varies sharply at both ends of
the graph.

Since this method of installation should
maintain a constant voltage, it will be found
that the rheostats do not normally require
the adjustment that is incident to the usual
types of “A” current supply. Hence, if it
is found necessary, at any time, to advance
the rheostats bevond the normal position the
necessity for using the high charge rate is
clearly indicated and when the rheostats
may be returned to their normal position the
user closes the push-pull switch and contin-
ues with the normal operation of the current
supply, thus eliminating the hydrometer and
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point continually, making it unnecessary to adjust the filament rheostat constantly.
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The arrangement shown in this illustration keeps the storage battery at the “top of the charge”

Turning

the set “‘off”’, automatically starts the charger.

similar testing equipment. If the radio set
15 equipped with a voltmeter, all the better.

ROUTINE ATTENTION

Water must be added at regular intervals
to any type of storage battery cell. In order
to compe! the user to add water before the
battery plates are damaged through lack of
water the device we describe is so built that
the charger will cease to function ii the
water level drops to the danger point. This
addition of water is necessary four or five
times a year and since it is the only atten-
tion the device requires it is unlikely that
the average user would allow the water level
to drop until the charge is discontinued but
this provision eliminates the possibility of
harm to the battery plates through over-
charging.

The rectifier cell, which uses acid of the
same specific gravity as the battery cells and
requires water at the same intervals, is so
designed that when the water has evaporated
to a point below the negative electrode
charging ceases. When water is added to
all the celis, charging begins instantly.

HOW IT IS BUILT AND INSTALLED

Fig. 5 shows the complete unit, the control
switch being shown at the right. The device
proper includes the rectifier and battery cells
in one compartment, separately covered by a
gas-tight top with a tube which provides an
exit for gases incident to operation through
the enclosing cabinet wall to the outer air.
The shel{ front mounts the push-pull switch
and the battery terminals together with a
fuse which protects the radio set wiring as

well as the wiring of the device itself. Un- .

derneath this shelf is the transformer and
ballast resistance in a compartment com-
pletely separate from the battery and recti-
fier compartment. It will be noted that this
device is readily installed within a closed
cabinet, it being necessary only to provide for
ventilation. for access for the purpose of
adding water and for operation of the push-
pull switch when necessary.

The master control switch is preferably
installed external to the cabinet but is so de-
signed that it may be iunstalled as a flush
switch either in the wood wall of the cab-
inet or on the radio panel itself, provided
that care is taken to avoid too close prox-
imity of the lines leading to the lamp socket
and the radio frequency circuits.

With the development of various types of
“B” current supply sets, it is obvious that a
universal type of “A" current supply should
be so designed as to permit the addition of a
“B” current device, if desired, without com-
plicating the operation of the radio set. This
is provided for, as shown in Fig. & In this
circuit it will be noted thzt the master con-
trol switch breaks one side only of the circuit
between the “A” power battery terminals
and the radio set. The remaining side of
the switch is employed to turn the house

(Continued on page 1180)
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Fig. 1. This is an
ideal arrangement for
the fellow who is less
interested in experi-
mentation than in
handling traffic. Itis
not at all suited. how-
ever, to the ham who
is continually chang-
ing the circuit of his
transmitter, nor to
the one whose appa-
ratus must be
“nursed’’ carefully in
trying for extreme
DX.

HERE are a good many things to be
said relative to the arrangcment of
apparatus in ham stations; but, before
we go into that particular item in de-
tail, let us see just wiat ham stations are
used for. Generally speaking, there are
three different classes of hams. In the first
place, therc is the operator who delights in
sitting in at his apparatus evening after eve-
ning, and even into the wee small hours of
the morning, tryving to work the antipodes.
He is the DX hound and that is practically
all he cares about in connection with ama-
teur radio. Then {for the second class. we
have the traffic man. His goal in life scems
to be to pile up a big record for traffic hand-
ling and he would rather relay a half dozen
messages along their way than to eat supper.
The third and last general classification in-
cludes the experimenter—the man who likes
nothing better than to arrange and rearrange
his apparatus, and to try out different cir-
cuits and fool stunts of his own concoction.
Now it is perfectly obvious, to anyone at
all familiar with radio, that these three dif-
ferent classifications of hams are going to
need, to a greater or lesser extent, different
arrangements of apparatus in their stations,
which, of course, can be standardized. How-
ever, there are various things to be consid-
ered. Some day, the handling of traffic is
going to start to bore the trafhe man, or the
fellow who goes out for DX is going to
work the limit and then become dissatisfied.
What are they going to do then?
Probably turn toward experimental work.
Now here is where the fun begins. [f, for
instance, the traffic man has maintained a
typical traffic station, he finds that he has
hours of work on his hands tearing the
transmitter apart so as to bring it into some
sort of shape for experimental work. The
same applies, to a very great extent, to the
DX hound. Undoubtedly both of these
classes, when they build their sets, put them
together compactly and arranged the various
nccessary controls on the panel, with the
other apparatus in back of that pancl. The
result 1s that all of the apparatus is ex-
tremely inaccessible and changes are hard
to make., For instance, reference to INig. 1
will show just -what is meant. This, we
think, is a very neat layout for certain pur-

poses, but, on the other hand, it is not so
good for experimental work.

The receiver is perfectly OK. Every sta-
tion should have a permaucnt receiver which
can be relied upon to operate satisfactorily
under all conditions, whereas other apparatus
can be at hand for experimental work. In
the case of a transmitter, however, we have
a good bit of comparatively expensive ap-
paratus; and to keep duplicates of all of
them on hand, so that one set can he perma-
nently arranged and the other fixed for ex-
perimental work, is somcthing that the aver-
age ham cannot do.  In the set shown in
Fig. 1, the completed transmutter is located
at the right of the receiver, and a battery
charging panel appears to the right of the
transmitter. For the trafic man who does
not want to worry about details, or for the

About Station Arrahgement

By JACK MILLIGRAM

Mr. Milligram divides amateur trans-

mitting stations into three classes, ex-

perimental, traffic, and DX, giving hints

on the proper arrangement of apparatus
in a station of each class.

DX fan who wants to sit in and work con-
tinually without worrying about his trans-
mitting apparatus, a layout such as this would
be ideal. But so small a thing as substituting
a new grid-leak for an old one, or placing a
variable leak in the circuit instead of a fixed
one, would require quite a little work. The
set would have to be disconnected from the
power supply and moved from its position.
Then it would be necessary to work rather
carciully upon it in order to prevent disar-
ranging other apparatus.

This particular layout shown was in use
in a ham station in the East for quite some
time, but soon the operator started to get
restless and the layout did not permit him
to make any radical changes without much
difficulty. Therefore, the whole matter was
thought over carefully, and plans were made
for completcly rebuilding the transmitter
so that it would fulfill the ideals of any one
of the three classifications of hams men-
tioned in the frst part of this article. After
much designing and redesigning of parts
and the collecting together of various ideas
covering the construction of transmitters, it
was finally decided to place the whole busi-
ness, oscillator and power supply, together
upon one large table so as to be instantly
and easily accessible at all times. The final
set resulting was that illustrated in Fig. 2.
Now we have located the transmitter over

(Continued on page 1214)

.

Fig. 2. This layout, with the transn'_\ittcr made easily accessible on a table of its own, well
within reach of the operator's left arm, is thOd for the experimenter, but.is not to be recommended
or relay work, .
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oved [sofarad Receiver

By BYRON B, MINNIUM*

In the December issue of Raplo NEWS was presented an article in which constructional

N ANY form of transformer-coupled
radio frequency amplification we are
confronted with two immediate prob-
lems. Both arise from the use of fairly
large inductances in both grid and plate
circuits of all the amplifier tubes; and both
may be solved by overcoming the same phe-
nomenon, self-oscillation.” The first of these
problems, from the set owner’s point of view,
is distortion of signals and various howls
that arise in the radio frequency stages.

0
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FIG. 1
All bridge circuits can be referred to the class-
ical Wheatstone bridge shown here. which has
four resistance arms, a source of voltage and
a current-indicating instrument,

The second must cause some .concern to the
set owner, and a great deal to his neigh-
bors. It is the tendency to radiate.
OVERCOMING SELF-OSCILLATION

In overcoming the tendency toward self-
oscillation, two mecthods are in common use.
The first consists in reducing the number of
primary turns in the interstage transformers
(or what is, in effect, the same, the coupling
between the primary and secondary coils),
to a point where the tendency to escillate
either does not exist, or is slight enough
to be controlled easily by such means as fila-
ment temperature. The second consists in
the introduction of resistance into the cir-
cuits. It is ohvious that both of these con-
ditions may, and frequently do, co-exist in
the same receiver. This means that when
low-resistance parts are uscd, coupling in
the repecating transformers must be reduced
below the value that is correct for ordinary
parts, tending toward lower signal strength
and somewhat great selectivity. Conversely,
it is possible to use slightly greater coupling
if enough resistance is introduced to over-
come instability, which may be introduced
into the circuit in the form of a potentiometer
to control grid bias, or by an actual resistor
in the grid or plate circuits of the tubes,
or by placing the coils close to condensers
or other masses of metal. This would mean
slightly increased signal strength and a cor-
responding decrease in selectivity, as com-
pared to the same circuit employing low re-
sistance apparatus and fewer primary turns.
Thus it is apparent that the use of efficient
apparatus in combination with any of these
methods of introducing losses 1s merely a
subterfuge. What is gained in one way is
counteracted in another, making useless the
extra expenditure for the efficient apparatus.

It is at once apparent that none of the
older methods of suppressing self-oscillation
is satisfactorv from the viewpoints of both
quality and efficiency. What is gained in one
field in each case is lost in the other. The

*Radio Engincer, Walbert Mfa. Co.

details of the Isofarad circuii were given.

nated from the bridge.

Isofarad circuit is the successful outcome of
an apparent attenpt to combine stability
with a bigh degree of amplification. It was
the last of a number of devices tried. All
tlose previously experimented with were
found either to result in poor amplification,
or to require adjustment of compensating
devices at different frequencies, or to be un-
table at all settings.

The Isofarad circuit eliminates the cause
of instability in radio frequency amplificrs
at its source, in the grid-to-plate capacitance
of the tube. It employs the old principle
of the Wheatstone bridge (shown in its
simplest form in Iig. 1). to balance poten-
tials in such a manner that any tendency to
fecd back from the plate to the grid is com-
pletely blocked. Any bridge arrangement
such as that shown may be so arranged that
two of the peints arc electrically isolated
from the other two, no matter what value
the potential impressed upon the bridge may
have. Ii, for example, a potential of ten
volts were impressed across the points A-B,
with A positive, there will be a progressive
“voltage drop” from A to B along both
paths that the current may take. It is obvi-
ous then that no matter what may be the
respective resistances of the two paths, some-
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This arrangement of capacitances in the Iso-
farad circuit results in the bridge connection,
as seen by comparison with Fig. 3 below.
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FiG 3
The Isofarad circuit drawn in the conven-
tional bridge style. The lettering here is in
accord with the leltering of Fig. 2 above.

where on eacl a point can be found corres-
ponding to any desired voltage between zero
and 10. If we take, for example, a point
C that has a potential of 6 volts as com-
pared to B, there will also be a puint D
somewhere on the other arm that will have a
potential diffcrence from B of 6 volts. Ii
we bridge these two points there can never

To show that amplifica-
tion in the separate L,
stages is not what is de-
sired, simply loosen the
interstage coupling sul-
ficiently, and no energy
is passed on to the suc-
ceeding stage. In other
words, by loosening the
coupling” to kill self-
oscillation the efficiency
of the system is im-
paired. so other means
for obtaining stability
must be used.

In this article, an Improved Isofarad circuit is
described, with a clear explanation of the theory on which the circuit operates. It is a neutral-
ized circuit, neutralizing being obtained by an all-capacitance bridge, and the main advantage
of the system is that all elements which are likely to vary, such as inductance coils, are elimi-

be.a flow of current between them, as they
are both at the same potential, and a poten-
tial diffcrence is necessary to cause a flow of
current.

THE WHEATSTONE BRIDGE

It can be demonstrated mathematically or
by clectrical measurement {hat when a
\/Vheats_tone bridge is in a condition of bal-
ance ‘(l.e_ when a potential applied to two
opposite points has no effect upon the circuit
connected between the other two points),
the resistances of the four “arms” have the
following relation: ' )

R R,
R, 7T R

In the usual laboratory form of the bridge,
a galvanometer G is used to indicate a state
of balance. One or more of the resistances
may be adjusted until the galvanometer
ceases to show a deflection, indicating that
the points C and D are at the same poten-
tial, and that the circuit CGD is completely
independent of the rest of the instrument.

A bridge arrangement similar in principle
to this simple Wheatstone bridge is used in
the Isofarad receiver, the principal difference
being that the four arms of the bridge are
capacitances instead of inductances. The
arms may be inductances, capacitances, or re-
sistances, and in some cases combinations of
two or of all three are used. In this case the
inductances are connected across opposite
points of the bridge and therefore do not
figure in the equation or in the balancing.

As has been mentioned, the function of
the Isotarad bridge arrangement is to keep
the grid and plate circuits electrically inde-
pendent of one another. The output or plate
circuit of the tube has an alternating voltage
developed across it by the - plate current
and, at high {requencies, an appreciable part
of this plate energy flows back into the
tuned gnid circuit through the capacitance
existing between the grid and plate of the
tube. The solution, then, is so to arrange
the parts of the circuit that: First, the grid-
to-plate capacitance forms one arm of a
bridge (see [Figs. 2 and 3) ; second, the plate
(or output) circuit is connected between
two opposite points of the bridge; and third,
the tuned input circuit of the tube is con-
nected between the remaining two opposite
points of the bridge. In accomplishing these
three things it is likewise desirable, from
the standpoint of economy of apparatus, to
use in the composition of the bridge as
many as possible of the circuit elements
necessary to the operation of a tuned stage
without the bridge arrangement. Further-
more, if it is desired to operate the amplifier
at different wave-lengths (that is. to tune
over a band, say, from 200 to 500 meters)
and to have it remain balanced against self-

(Continued on page 1166)
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VACUUM TUBE ADAPTER

With the advent of the new UX-120 tube,
many fans wish to use this tube in the last
stage audio, where formerly a UV-199 was
used. Adapters for changing this base to
standard 199 sockets are slow in making
their appearance and also fairly expensive.
Unless sockets are changed an adapter 1is
necessary. .

A simple adapter which any radio fan is
capable of making is described herein.

Remove the bakelite base from a broken
or burnt-out UV-199 tube, clean out wax, un-
solder lead wires and see that holes in base
through which they pass are free of solder.

Remove cotton or silk covering from cight
or ten inches of No. 18 or 20 magnet wire
and wind a coil or spiral, as compact as pos-

sible, using a #% drill shank or something of
like diameter as winding form. Wind a

spiral half an inch or so long.

When removed you will find this will slip
over one of the large posts of the UX tube.
Wind two of these and then two using a 4-
inch drill or form, for the- smaller pasts.
Leave a stem of wire an inch or so long on
one end of each coil. Place the 199 base in
a 199 socket, and then place the stems of the
coils in the base holes of the base. The two
larger coils should be placed in the holes
making connection to the I' mark on the

An adapter for the new UX tubes, which al-

Jows them to be wused in standard sockets.

Note the juxtaposition of the two terminals
at the left.

socket and then slightly bent into line. The
stems of the two smaller coils go to the G
and P markiugs and are lined up opposite
the larger. The result may be seen in the
accompanying sketch.

Pull the wire stems down until a turn or
two of the coil is lower than the top of the
hase, then cut off and solder. Melt some
wax, from a discarded B battery, and fill the
tube base to the top.

The tube base fits the 199 socket and the
prongs on the UX tube slide into the spirals
with just eniough resistance to make good
contact.

Contributed by L. B. Ockert.

FILAMENT SWITCH LIGHT

A combined filament switch, panel light,
and tell-tale light may be made from a large
phone plug, as shown in the drawing. A win-
dow s cut in the side of the plu
allowing the light to illuminate the panel.
and a piece of red celluloid is glued over the
hole in the end of the plug. One of the con-
necting terminals inside is removed and a

Radio Wrinkles

contact spring put in its place. The bulb is
fastened to the other terminal by means of
a few turns of wire. The voltage and can-
dlepower of the bulb will depend upon the

/ == —_—

RED CECLULOIU
CONTALT SPRING | v‘:\'\‘r)ow—l
FIBER WASHIR — — —l
N N
i I8 1 se— <l
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‘ "WIRE HOLDING BULB - o
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SHELL |
e J

TQ FILAMENT
Crrcul

Above is illustrated a panel light, tell-tale

light, and filament switch combined into one

instrument, A sudden change in the intensity

of illumination indicates that a tube has burned
out.

number and kind of tubes in use, but in gen-
eral a bulb of the lowest voltage and high-
est candlepower available is recommended.
Pushing the plug in closes the filament cir-
cuit and lights the bulb. ’
Contributed by Dawvid Jenkins.

S W,

AN AUTOMATI ANTENNA
CLEANER

It is generally admitted that a brightly
pelished aerial, free from oxide, is a better
gatherer of radio waves than a wire covered
with dirt and corrosion. But some of us
have antennas that have been erected in awk-
ward places, difficult to erect and take down;
and the expense of instaliing new wire same-
times counts. Here’s a way to clean your
antenna by letting the wind dJo the work.
And the cost is almost nil.

Cut a large spool in half. Line the hole
with emery, or some other abrasive, by
spreading a thin coat of liquid glue first and
dusting the abrasive over it. If the wire is
in a state of bad corresion it may be neces-
sary to apply several alternate layers of
glue and abrasive. This should not be done
unless the wire is in bad condition, as the
abrasive will tend to reduce the diameter ot
the wire even after it is clean. The abrasive
may be fine emery powder, carborundum, or
even sand. |

Cut the wheel from a piece of tin or thin
aluminum. It may be three or four inches
m diameter. Two washers with holes small
enough to keep them from sticking on the
splices at the ends of the wire will keep the
traveling wheel from becoming jammed. If
it i3 necessary to install the cleancr without
taking the wire down, the splits in the spool,
wieel and washers will be necessary; other-
wise, not.  The method of installation is
clearly shown in the photographs.

It is well to have the parts as closely bal-

The illustration shows
how the automatic
antenna cleaner may
be assembled without
taking down the an-
tenna  wire. The
wheel does its work
day and night, keep-
ing the antenna at
peak efficiency.
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anced as is convenient, to avoid noisy action,
for the wind keeps the wheel whirling back
and forth over the wire night and day. The
abrasive material should last just long
enough to get the wire bright, and then the
motion of the wooden sprol will keep the
wire polished. Heavy sleet will stop opera-
tions temporarily, but as scon as the storm
lets up the little wheel will get back on the’
job.
Contributed by H. H. Buckwaller.

STORAGE BATTERY SOLDERING
IRON

Directions follow for building a -simple
soldering “iron” for low voltages. The ma-
terials needed to construct it are:

1 piece of carbon rod 34-inch long by +%-
inch dia. (obtainable from a “dead” B bat-
tery or flashlight cell).

1 piece of brass rod 6 inches by s%-inch
thick.

1 porcelain tube insulator.

6 feet twisted double lamp cord.

3 storage battery clips.

ARECN FOINT 3 LOM

1 o

B LOLDERLD

. s S
TO 3TCRAGL BATTLRY —L» i/

This low voltage soldering “iron” will be of

especial interest to experimenters whose homes

are not electrically wired. It operates from a

6-volt storage battery, and may even be used
with dry cells.

Drill a {&-inch hole axially in one end of
the brass rod and a similar 4-inch hole in
the other end. Each should be !4-inch deep.
Force the carbon tip in the t%-inch hole and
solder one lead of the lamp-cord in the hale
in the other end of the rod. 1f the carbon
does not fit firmly it may be gripped by cap-
ping the side of the brass rod with a ball-
pein hammer, or by squeezing it in a large
vise. This must be done carefully to avoid
breaking the carbon.

Pull the porcelain insulator over the wire
and force the rod into it. If it does not fit
firmly, wedge it with a few bits of wood. If
the hole in the insulator is too small, the
corners of the brass rod will have to be
filed down at one end. Solder the battery

clips to the free ends of the wire as shown.
Numbers 2 and 3 should be connected to the
storage battery terminals; and Number 1
should be clamped to the metal portion of
whatever is being soldered. When the car-

The photograph above
shows the cleaner installed
and ready for operation.
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bon point touches the metal to which clip
Number 1 is connected. a complete circuit
is formed and an arc appcars. This causes
the carbon tip to become red hot in a mo-
ment, melting the solder quite as efficiently
as a commercial type of iron.

Contributed by W. Colter.

MAGNETIC RECTIFIER

A magnetic rectifier for charging storage
batteries, and onc that is all 51mp1 icity to
make, can be constructed by carrying out the
followmrr details. The in).rummt is sclf-
I)oldnun" and once set it needs no further
attention.

;/“5“

of bakelite or brass (K) by means of a
brass screw. Then bend: the “C” end at B
in your direction until it makes an acute an-
gle with A. (See also IYig. 3). The vibrator
assembly is now complete, and the method
of fixing it to the base follows.

In Fig. 3 a plain open view of the com-
plete parts and their arrangement is shown.
The base is made of chestnut and is 34-inch
thick. The wooden support (W) is screwed
firmly to the base, while two binding posts
are fastened into tle base on opposite sides
of the vibrator, one near its support (B) and
the other near its end (A). The post A forms
the contact point, whereas B is used to

N—
R o sl I

|-—+—2——4

VIBRATOR

FIG |

These  illustra-
tions show how
a low-power
rectifier may be
made up f{rom
[{) spare parts that
should be found
in the odds-and-
ends box of any
e x p e rimenter’s
workshop.

FIG. 2 VIBRATOR ATTACHED
TO . SUPPORT

Fig. 1 shows a diagram of the vibrator
piece. This is a strip of spring steel $§-inch
wide by 5 inches long. A band of steel, such
as that which comes wrapped tightly around
a bundle of shingles, or a piece of clock
spring may be used for this. The former
is casier to handle and works just as well.
Having cut the strip to the size shown in
the figure, drill or punch a 34-inch hole at
exactly two inches from one end. If the steel
is very hard, it must first be softened in a
flame at this point. Next punch a fs-inch
hole just three-quarters of an inch in from
the first one. Finally, drill two more holes
at random on the other end of the strip. Hav-
ing done all the drilling, the vibrator is now

NICKEL PLATED
PAPLR LLID;‘

RLADY TERMINALS
FOR USE ON
TEST IMNSTRUMENTS

TERMINAL CONNECTION
WITH SCREW TYPE FASTLNER

One electrician has discovered that common
paper clips make neat and efficient terminals
for testing instruments and the like.

complete except for the bending, which will
be done later.

Fig. 2 shows how the vibrator is attached
to its support. This is a wooden block
(W), 3%-inch high and one inch wide by
four inches long. On the 34-inch side the
vibrator is fastecned so that it rests exactly
as in Fig. 2, the hale at B being placed in a
little from one end of the wooden block.
Screw in two brass screws at the left, as
shown, and over the third hole place the
poles of a permanent horse-shoe magnet
(PM). The purpose of this is to give a con-
stant polarity to the vibrator, and the larger
and stronger the magnet is, the better. In
the writer's case a magnet 5 inches long
with poles one-half inch apart was found to
work satisfactorily. The North pole must
be nearest the “C"” end of the wvibrator.
Across the poles of the magnet attach a strip

FIG. 3 -COMPLETE SET

dampen the free oscillations of the vibrator
when not in centact with A, thus making it
fly back quickly. The adjustment of B is
not critical,

As soan as the set is all made, slip through
the binding post a piece of No.
wire so that it JLISL presses lightly against
the vibrator. “A” is fixed in like manner ex-
cept that the copper wire point is rounded
off a bit with a file and placed so that it
rests just off the side of the vibrator.

The fourth and final step is to make an
clectromagnet (M) which will actuate the
vibrator. The writer used the core from a
small spark coil, one-half inch thick. Tape
this neatly and wind on the six layers of
wire (No. 28). Two hrass strips scrve to
sccure the magnet into place. One of its
poles is just Ug- Zinch away from the center of
the vibrator. Against the farther pole is
placed a right ang‘c (C) bend made of soft
steel strips “and fastened to a block of wood
(W1) as shown. The prescuce of this part
is not absolutely necessary but it helps form
an easier magnetic circuit, or “flux,” and
thus better synchronize the oscillations of the
vibrator. Connection o the electromagnet is
made by two binding posts (1) near an edge
of the base. Ou the opposite edge four
IFahnestock clips are fastened. Two of these
(2) connect with the A.C. supply and the
other two (3) furnish the rectified D.C.
Notice that the whole arrangement is such
that the left clip at (3) will always give a
positive (4) charge, provided the N pole
of the permanent magnet is placed nearest
the free end of the vibrator. Again, it is un-
derstood that the eclectromagnet current is
of the same source as that of (2), as in the
case of an “exciter” coil wound on the same
core of the transformer as the secondary.

The above assembly is good for very small
currents only, If it is necessary to pass more
than half an ampere it will be found neces-
sary to employ silver coatacts soldercd to
the vibrator and to the rod held in A.

Contributed by Arthur Siniscal.

QUICKLY DETACHABLE ELEC-
TRICAL TERMINALS

For quickly attaching voltmeters, amme-
ters, bell and test buzzers, one electrician has
found that heavy nickel-plated paper fasten-
ers, of the familiar type, are excellent means
for making a quick connection, and also are

14 copper.
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the least expensive form of terminal that
possibly could be devised.

The illustration (col. 1) shows how the
wire is secured to the fastener and soldered
to form a good contact,

The paper clip will slip over the round of
a bared wire and secure a good hold, while
at the same time, if necessary to secure to a
screw type of terminal, the shape of the
fastener lends itself to this method of fas-
tening.

The idea will have an especial appeal to
the electrician for emergency pmpo»c‘

Contributed by G. A. Luers.

UNI-CONTROL FOR FILAMENTS

Although much has been done of late to
standardize vacuum tubes, we are still faced
with the practical necessity of using a rheo-
stat for cach tube in a multi-tube set. This
is so because a tube, especially in a radio
frequency stage, must be adjusted to a very
critical point Tor best efticiency, and a slight
increase of current above this point w111

make the tube break into oscillation. There-
fore, if the critical points of adjustment of
all the tubes do not coincide, and one master
control rheostat for all tubes is used, some
must be run at less than normal eFﬁc:cncy
or else oscillations will develop, with attend-
ant distortion,

The acwmpdnyin'r sketch shows a method
of overcoming this difficulty. Small adjust-
able resistances are included in the filament
circuits of all the tubes. These are adjusted
separately to compensate for the difterences
in the various filament characteristics, thus
allowing a master rheostat to be used to con-
trol all the tubes at once.

The obvious advauntages of such an ar-
rangement can be seen when we consider
that in the ordinary arrangement cach rheo-
stat must be adjusted -separately when the

) O ©
p/n

When a master rheostat is used, it is only
necessary to make one adjus(ment when the
battery weakens, or is changed.

battery weakens or is changed; but with the
use of the master control it is necessa try
merely to adjust the master rheostat to bring
the voltage across each filament to the exact
value needed for best reception.

In the drawing. the resistances marked “r”
serve to compensate for the differences in
tube characteristics. These may be of any
type suitable for the tubes, but as they are
adjusted once for all, it is hardl ly necessary
that they be expensive. The semi-fixed type
of resistance, usually used in series with a

rheostat to increase its resistance, will be
satisfactory. These need not have a resist-
ance of more than one or two ohms, for the

storage battery tubes, or five ohms for the
dry cell types. The master rheostat must be
selected to suit the number of tubes in use,
as well as the characteristics of the individ-
ual style of tube. First of all, it must be
capable of carrying the combined amperage
of all of the filaments. If the receiver uses
eight storage battery tubes, the master rhen-
stat must be able to carry two amperes with-
out heating. Any technical man or student
of physies should be able to help the begin-
ner in figuring the proper resistance of this
control for any special number of tubes.

As a final precaution, it is necessary to
leave the master rheostat with as much re-
sistance “in” as possible, when adjusting the
various unit resistances. This allows one to
make full use of the life of the storage bat-
tery between charges. ‘

Contributed by Virgil Collier,
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HOOPS COMING BACK?
_YESSIR . DATS
MY 8A

h re
(Hll‘:ll)ll[!'ﬂ' b\‘ 11 H. Albert.

HE"{E S HO’l DOPE'

nt we he

(]x-nrv he could tune

the Ilot 1 ;
v Sigmund

Contribs

AC AIN

‘ !
f by A, Hm.

Contribnt Laynn.

WHAT CAPACITY HAVE GREAT GUNS?
The Trenton (N I
State Gazette recently
ried the statement
A 065 FIRED co
aeross the output
of a cone six

prove n-pmuu tion  some-
times, We wa :h\ how
far th(,sc coy have
1o be fired before ey
nt for use, I lrha ¥

makers of “the food that's
shot from "guns” could te.l
us.

Contribuied by Leon Rohrbacl

TUNING IN THE DAILY DOZEN

he Radio. Age for De-
wher bears an advertise-
LCO']'If‘nd ng

[1=Z2-3-4 DOWN UNTIL
{YOU REACH THE PEDAL
[TERMINALS —1-2-_

CIEeTS
money  buyi
day? One
cnn(lcnwr
whole {am:
definitely,
view of
capacity i

value;

SILENT. SILENT R, SILENTEST
J\rzd'o E»’rnn(]uzs z"'

]\m\e I
that, Detween
more silent!

.1"d

silent

Anonymons = -

SO’'S YOUR OLD BACK YARD
A heading in the
Vorlid for N
reads  “USE 5
TOR ALRI”\L’ As
memhber of the S.TP.C
SP.(‘.(’T., and many
S P.Cs, I violently ¢
to any "such plan. Vivisec
ticn and amputation is bad
enough in any form, hut
to string a whale line of
feet fram the bhouse-tap in
plain view nf all seems an
utterly unpardonab]e procedure.
Contributed b‘v F. Daniels.
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VERY HIGH HAT

An advertisement
mber Rap1o
nces  with what

Very
ness !
Winder is

FORMALL
course,  we  all
nany a  gyp artist  will
charge whate he thinks
from your appe 1I(IHLL’ ;]L‘

‘of

kinow that

can & hut lhl~ is the

It > niake the i upen
I et

Miller.

I«IUJ),“n
ald, we

“No

note

we have suf-
Aany A Rect
hiave L
roved by st d

diunet.

Countributed by 1.

. Kurcera,

F you happen to see any humorous mis- =

prints in the press we shall be giad to

have you clip them out and send to us.
- No RADIOTIC will be accepted unless the
H printed original cvwmg the name of the news-
paper or magaz 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, H
H c¢/o0 Radio News. £

DX OR D.T.s?

The  Kaleigh ' = iy
yvembhber ad-
;AILRC\Y z;“”é‘ “0\1 }:\%1.1- ¢ '] 0 “11\
./) community
acded  to
broadcast prog
bhe conducted ¢ IRS
n‘(l TIIIRD \~\f1 RD~\Y
WEFK."” We h:
i the nun
i corn \vhlsl\v
¢ to wake two Sat-
week appear on
our desire to
y tenor’s sce-

. but we hereby reg
< waves from the

copumunily s
Cont. by H. G, Dawie.
HAD YOUR TRONS TODAY?
Degas Times fn‘r

THODE

(SOME
LITTLE %.,\\

1L Upon

MORE DAMPED WAVES
The MMontgonery
Advertiser in
Qctober 25, thinks that
“Laop aerials can he used
¥ to Lest advantage in buiid-
ings where th i3 no
metallic secreening to  ob-
-ruct  the flow  of  the
AVES.” I wonder if the
eaves flow into the radio
set or into the rain _barrel?
Contributed by Carl M.
Hayes.

(Ala),
sue of

\VH'SV]"Y AND

= = of a
GENTLEMEN . Le9) Portt T newsmper
AL Y0H rave?) ring for salé

dyne.” Previous to the pass-
ing of the eightecenth
@) amendment this would have
been a popular set—and
[l might answer a useful pur-
pese even yet, if properly
equipped  with  “hootleg™
g tubes.

Contrtbuted by William

Christie.

DEAD

FROM THE NECK UP
H .

The (Hl‘\—m)

YHIS SET

ar during the *
yard watch.”

Cantributed by Sgt. H. W. Wilson.

YOUR HEAD DOWN!

-dio program  page
Torouto  (Ont.)
November

Star for

words ut-
m  Tell's
I'a was tak-
at the apple
Or by the
knife t'nmur partner  in
the vx)(levui]( act?

Contributed by D. R. Patterson.

PAGE THE KNOT-TYING EXPERTS

The Owl, in the Roch-
cater (N. YD) Times lulmz [TLL T H"‘VE NO
fur November 16, s, 3 ARLESTON IN
“Tubes are ()\fIRll"\D AV BET:
greatly shortening

teir life.” T is probab-
ly due 1o the fact that they
vibrate <o much that exira
must he added to
down. causing
I would advise
1 down.
(rh!»mmml by W. H.
‘reer

SET OWNER COMPLETELY RULED OUT

The Rawndolph Radio Cor-
ﬁom[unxr (JLIIU)’UL state
B ““Purcha ave
® 2,000 RULES and more on
f the Commodore.” In the
old days we used to have
visions of horrible death
when NAH was reported
as coming in like a ten of
Dricks, but to receive 2,800
- rules is an even more novel
experience.

Contributed by Ray Blanchficld,

WHAT'S IN A NAME?

The M (T 1d.) ve. \ ..
ST THEM'S
Ny FADlO SETS

PLENTY!

ning \-wmnh
advizses in a  head
: Lhe ()Ir! F\DIO SLt
- Plamr ll lm:. ad-
:)\) would
radio
“fadio” as
scarcer  than  pin
< on an alligator.
ributed by R. fohnson.

COIL-WINDER FOR SPAGHETTI EATERS

The Toronto (QOntario)
Globe of November 14 ran
its radio programs on a page
emblazoned with the head-
Vline “"MACARONI
WEEK.” We weep for
Signor Marconi. It looks as
if * the prmler were in
league with the manufac-
turers of Spaghetti tubing,
and subsidized to put this
over as an advertising

G Gyt
Contributed by D. R. Patterson.
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Correspondence from Readers

In this department the readers air their views on many important questions of the day.

Com-

ment Is invited and an attempt is made to give equal weight to both sides of a controversy

REGENERATIVE INTERFLEX
RECORD
Editor, Ravro Ngws:

Being interested in the construction of re-
ceivers, and having been a constant reader
of Rapio News, I became interested in your
article on the One-Control Regenerative
Interflex.

I assembled one, following your instruc-
tions, and had an agreeable surprise.

While I am not an E.IZ., 1 have been ex-
perimenting with radio circuits for nearly
five years as a pastime and relaxation.

I like the exuctness and care required in
this work. Not having the exact parts
which you may have used, I nevertheless
constructed the Flexo-Coupler and used
what parts I happened to have on hand.

The following statement may scem, even
to you, an exaggeratiol, but—believe me or
not—here goes. After connecting the Inter-
flex to anteuna, ground and batteries. with
less than ten minutes’ adjustment of tickler,
rheostat and balancing condenser. I received
fifty-sceen stations in one evening from 6:15
to 11:00 p.m., covering an area from Canada
to Texas and as far northwest as Minnesota.

It covered the wave-band from KSD, St
Louis, 546, to as low as 217 meters, all
audible on the loud speaker,

M. W. Bacuyax. D.D.S,,
Philadelphia, Pa.

FOR A SEA GOING OP¥
ASSOCIATION

Lditor, Rapto NEWS:

No doubt you are swamped with mail
from “sea-going ops re"ardm? the contro-
versy over the commercial field, I haven’t
much to say because se€veral articles already
published in Rapro NEwS express my feel-
ings exactly, namely by Messrs. Howard S.
P}lc and J. E. Hara, and also a letter by
Paul E. Miller. They fll the bill, and my
opinion is that somecthing ought to be done.
1t suggestions are in order, I would suggest
several things: TFirst, all operators in this
game for a living and who are in it to stay
if conditions are improved, get together by
forming an association or {raternity; sccond,
said body put it up to radio schools to
give their students a little side training on
traffic handling, and duties and conduct
aboard ship; third, for the members of the
association to gather information that would
be of interest to other members and make
up a set of rules that would cover the situa-

tion.
H. M. WorrLay,
16 California St.,
S.S. Juvigny, ¢/o Lind Nav. Co.,

San Franciseo, Calif.

FOR TRANSPOSING UNITS

The editor has received a letter from Karl
Edler of Tlbingen, Germany, calling our at-
tention to international differences in radio
terminology. Herr Edler suggests that we
print tables and formulas fo
constants of one nomenclat
other, His letter follows

“You go so far as to giv
grams of the sets and spe |
build copies. Do you re: however, that
the terms of the speciﬁmt.um are unintel-
ligible in other countries?

“Here in Europe, for instance, the metric
system is in vogue. Tverything is measured
i meters, centimeters and millimeters. A
condenser, instead of being .0005 micro-far-
ads is 500 cubic centimeters, etc. Wire, in-
stead of being No. 24 is around 0.3 milli-
meters.

regardless of the magazine’s policy.

“I have tried everywhere I Lave been here
i Germany to get information about the re-
lationsitip of your wire numbers and the
Furopean wire millimeters.

“In view of the fact that your magazine
has such a wide circulation in countries us-
ing the metric sysiem, would it no: be ad-
visable to publish in one of the issues of
Rabro News a list of your wire numbers
with the correspouding millimeter size? You
could even extend this chart to the other
size systems used in countries your maga-
zine circulates m.”

We in America, who have become ac-
customed to using the English and the metric
systems of measurcment more or less inter-
changeably, are apt to lose sight of the fact
that specifications in the Eunglish system may
be completely unintelligible in  countries
where for many years nothing but the met-
ric system has been in use. Similarly, as
the C.G.S. systern links up so well in its en-
tirety with the purely linear tmeasurements
of the metric system, it has become cus-
tomary abroad to speak of inductance and
capacitance in terms of centimeters; micro-
farad and microhenry are unknown in com-
mon European scientific parlance.

It iz a sunple matter, however, to trans-
pose the terms of one system to those of an-
other. Ouly in rare -instances is it necessary
to use anything more than a simple formula
solvable in a single arithmetical operation.
All of the more common operations are cov-

ered in the following formulas and tahles.

Units of Length:

‘T'o convert inches to centimeters, multiply
by 2.54.

To convert feet into mcters, multiply by
.3048.

Units of Inductance:

To convert micronenrys
multiply by 1,000.

Units of Capacitance:

To convert micrefarads to centimeters,
multiply by 898,937.

Wire Tables:

The {following tables give diameters n
mullimeters corresponding to the Brown &
Sharpe gauge, standard i America, and the
S.W.G,, standard in Great Britain.

Numbers Brown & Sharpe S.
000.000 1
1

10

into centimeters,

Ava

W,

7

00.000 9
0.000
000
00

1.78
0.97
0.16
944

3
9

7.
6.
3.89
5.
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A DISCOVERY IN CRYSTALS

We learn from an Italian correspondent
that Sig. Giovanni Battista Schintu, Lieuten-
ant of Engineers of the Radio Tka“l‘apth
Section of Cagliari, has experimented with
the application of two new minerals of the
ferro-manganese class, corresponding to the
type of mineral called psilomelane and wad.
This is a mineral generally very impure, so
that its composition is doubt{ul, in general a
hydrated nanganese manganate. It may
contain iron. s*lxmn, aluminum and barium.
These minerals, when used as detectors, have
marvelous qualities from the standpoints of
sensitivity and purity of sound.

The first has a compact or fibrous struc-
ture, externally of stalactitic, mammillary,
reniform structure, black or brown in color;
internally the mineral is grey and earthy.
Its hardness is between 5% and 6; its
chemical composition varies a great deal.

Wad is found almost always associated
with psilomelane and may be termed a ferro-
mangancse mineral, the composition of which
is also variable. It is distinguished by its
porous surface and by extreme lightuess;
it is so porous and spongy that it floats in
water.

The numerous experiments carried out by
Sig. Schintu have proved that the above
minerals treated by a bath of acidulated
water preceding their installation acquire
sensitiveness and purity of reproduction to
a surprising degree. As these minerals are
uniformly sensitive in all their parts, and as
they acquire great sonority in virtue of the
above-described treatment with acid, they are
superior to all other detectors of the class
hitherto known. While crystal detectors are
almost universally influenced by humidity,
and, in the presence of parasite currents,
somctimes cease to act, and besides this are
not sensitive in all their parts; the new min-
erals, on the other hand. have the exceptional

.Ialmea of purity of action and of main-
taining a constant and undisturbed sensi-
tivity,

IFrom investigations made in almost the
whole of Europe, it was found that the min-
erals of which we treat are only to be found
in Sardinia, in the great mineral basin of
Iglesiente.

The application of the new detector de-
scribed above will undoubtedly acquire great
scientific and commercial importance.

The new science of wireless telcplmny will
certainly be greatly benefited by this dis-
covery, considering the infinitesimal cost in
proportion to the strength and purity of the
detecting, the durablhty of the detector, and
finally the simplicity and ease of installa-
tion.

SUPERVISOR OF RADIO IN NEW
QUARTERS

For the information of radio amateurs and
all those having busincss with the Supervisor
of Radio, announcement is made that the
offices of the United States Supervisor of
Radio and staff have been removed from
Room 603, Custom House, New York City,
to the third flonr i the United States Sub-
Treasury Building, Wall, Nassau acd Pine
Streets (entrancc on Pine Street), New
York City. The new telephone numbers are
Joha 4083 and 4084

Driver of huge motor van, held up by
owner of little two-seater: “Hi! there.
Can’t you get your blinking crystal set
out of the wav’ '—News of the World, Lon-
don (England).
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hese sheets can also be procured from us at the cost

RADIO NEWS has also prepared a handsome heavy cardboard binder into which these sheets may be fastened. This binder will be sent to any address,

prepaid on receipt of 20c. In time there will be enough sheets to make a good-sized volume containing all important hook-ups.
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Handy Reference Data for the Experitmenter

A PRECISION WAVEMETER

Circuit No. 142. An essential instru-
ment that every experimenter should have is
a carefully calibrated precision wavemeter.
1t can be used for calibrating receivers,
checking upon transmitting amateur stations,
measuring the wave-length range of a given
coil and coudenser, and as a means of finding
the position on the dials of a recciver that a
distant station will be tuned i on, if the
wave-length of the station is known, A well
designed low lass condenser is the first ne-
cessity. Be sure the bearing construction is
of the flinest, rigid alignment of the rotor
anel stator plates, and a cellufoid case enclos-
ing the condenser to keep cut dust. The
condenser must be of 001 mfd. capacity. The
coils are the next essential.  The coils should
he wound with the least loss and highest ef-
ficiency obtainable kcpt in mind, and some
sort of plug in attachment mounted on the
form so that the coils can be changed with
ease. An arrangement similar to that on
plug-in type honeycomb coils may be used. A
coil 6f 30 turns of No. 22 D.S.C. on a 3-inch
bakelite form will cover the range of 150 to
650 meters, 15 turns will have a range of
75 to 275 meters, 5 turns will have a range of
40 to 110 meters. These are, of course, ap-
proximate, exact curves must be plotted
from a standard wavemecter. The rest of the
material required are as follows: one ther-
mo-galvanometer 0 to 100 scale, one good
high frequcncy buzzer, one “on and off”
switch, bakelite pancl, sheet aluminum or
zine for shielding pancl.

The method for using the wavemeter after
it is calibrated is as follows: to find wave-
length range of receiver, place all condens-
crs and other factors that vary the wave-
length range of the receiver, at mininum,
plug in the coil that covers the broadcast
range, turn switch on, which will allow the
current from the battery to ¢xcite the buz-
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A precision wavemeter circuit is herewith
shown. A buzzer is used to produce high
frequency oscillations.
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The circuit shown is of a queer regen-

erative type. The author of this cir-

cuit claims unusual results obtained
with il.

1_
~

This simple circuit is easily built, the parts
necessary being very few with good results
obtained. A .00025 grid condenser in shunt
with a 2 megohm grid leak should be used in
series with the grid circuit of the tube.

zer, then turn dial of wavemeter slowly un-
til buzzer note is hcard loudest in lead-
phones which are connected to the receiving
set.  The reading then obtained when looked
up on curve chart will give minimum wave-
length obtainable with the receiver. For
maximum wave-length repeat process but
reset tuning controls to maximum wave-
length obtainable with receiver.

]0 check wave- length of transmitting sta-
tion. Tune station in until loudest point is
reached. set wavemeter a few feet away,
turn switch on to start buzzer, turn wave-
meter dial slowly until buzzer note is heard
loudest in headphones which will, of course,
conflict with the note of the transmxttmg
station, trace dial reading on curve which
will result in the wave- Iength of the station
Lr‘lnam)tnn'r

Other valuable uses that a wavemeter may
be put to can be found in any radio boolk
dealing in radio measurements. .

AN EFFICIENT REGENERATOR

Circuit No. 143. Every experimenter
with radio circuits has undoubtedly been im-
pressed by the range and possibilities of a
receiver incorporating regeneration.  Here-
with is shown a circuit combining a stage of
ridio frequency amplification and  detector
with tickler regeneration coupled back i
the antcina coil. The set will be somewhat
tricky In suning, due to the extremes that
regencrution is carried to, but after the shgl:t
difficulties are mastered unusual reception
should be obtained. The antenna coil con-
sists of approximately 45 turns wound on
a 3-inch tube, the plate coil has 23 turns
wound with No. 24 D.C.C. on a 2-inch tube
which 1s placed within the antenna coil. A
0005 mid. condenser is placed across the an-
tenna coil, and a .0003 mf{d. condenser, 17
plates, across the plate coil. A grid con-
denser of .00025 or .0003 mid. is uscd. and
a .001 fixed condenser across the headphones
to by-pass the stray r.f. currents that may
be in the audio side of the circuit.




When tuning in for stations, the set should
be made to oscillate by rotating the plate
coil which is then fixed in that position. Re-
gencration will then be controlled by the
variable condenser which is wired across that
coil.  The tuning for stations is done with
the larger condenser, the other being used
to increase the volune. Extreme care must
be taken in tuning with the regeneration con-
trol, as the oscillation point is approached
the dial should be turned slower to prevent
spilling over and to attain the highest
amounut of amplification possible.

A ONE-TUBE TUNED IMPEDANCE
SET

Circuit No. 144, Auny bhuilder of this
circuit will be more than satisfied if it is
able to duplicate the results that the orig-
inator- of this circuit claims to have
achieved. Undoubtedly, its efficiency is fa-
cilitated by the simplicity of controls and
the circuit itself.

The -antenna coil is wound with No. 22
D.C.C. on a 3-inch tube, and has approx-
imately 45 turns. The same size wire and
coil is used for the plate winding, but a
slider or tapped arrangement must be pro-
vided for fo aid in the control of regenera-
tion. The variable condensers are of .0005
mfd. each. A .0001 mfid. fixed condenser is
placed in series with the antenna.

A ONE—TU}?E LOOP RECEIVER

Circuit No. 145. A oune-tube set that
operatcs on a loop efhiciently where local
broadcast stations are concerned, and fairly
satisfactory on distant stations, can be con-
structed if the following instructions are
carefully followed. O course, for best re-
sults, a storage battery type tube must be
used.

The circuit is the conventional primary,
secondary, and tickler affair, which has
proven reliable so many times, the primary
1s wound on a 3-inch tube and consists of
ten turns of No. 22 D.C.C. Alongside is
wound the secondary coil, using the same
size wire and having 45 turns. The con-
denser that is connected across it is of the
low loss type and has a capacity of .0005
mid. The plate or tickler coil ‘is wound on
a 2-inch tube, the number of turns being 25.

Tuning is accomplished with the variable
condensers and the loop. The loop has a
decided directional cffect, and is a great aid
in securing the.desired selectivity. To receive
a station at maximum signal strength the loop
must be pointing towards it; if the station
interferes the loop is placed in a parallel
position to it. Volume and oscillations is
controlled by the rotating of the tickler coil.

A fairly large pickup loop should be used,
the crossticks being at least four feet in
length, and having about 12 turns. Should
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This loop receiver incorporates the tickler

feed-back method of regeneration—undoubt-

edly one of the prime rcasons for its sim-
plicity and efficiency.
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the range he unsatisfactory the loop constant
only should be changed. Never change the
value of the primary winding, as the coup-
ling effect between that coil and the second-
ary winding will be affected.

A SIMPLE SELECTIVE RECEIVER

Circuit No. 146. The following is a
receiver that has remained popular for the
past two years and is still adding to its num-
ber of enthusiastic adhcrers. The circuit is
of a modified three-circuit design, is ex-
tremely simple to build and operate, and has
an unusual degree of sensitivity.

An ordinary variocoupler may be re-
vatnped and made to accomplish the desired
results. An addition of 8 turns tapped at
every 2 turns is required; this is wired in
series with the secondary as shown in dia-
gram, thus making the primary conductively
coupled to the secondary circuit. The out-
side diameter of the tube should be 3 inches,
and the secondary consists of 65 turns of
22 D.C.C. The tickler winding has 25 turns
on a tube 2 inches in diameter which is
placed on a shaft within the larger tube, so
that it can be rotated at will. A double
ciccuit jack is used at the end of the de-
tector stage, which automatically closes and
connects in the audio amplifier when the plug
is removed from that stage. Separate rheo-
stats are used for each tub®; this will bhe a
great aid in controlling the operating charac-
teristics of the various tvpe tubes. A “C”
battery may also he used, and should be con-
nected so that C is connected to the T side
of the transformers. Plus C will then be

LI %m
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connected to minus A. A .001 fixed con-
denser is placed across the plate and B4
terminals of the detector jack.

Selectivity of the set may be controlled
by changing the position of the switch lever.
By using a lower number of turns in the
primary circuit grcater selectivity is ob-
tained. The rotating of the tickler coil will
control volume. The various stations are
tuned in with the variable condenser.

RECEIVING WITHOUT AN AN-
TENNA OR LOOP

‘Circuit No. 147. The following is a
description of a set in use at station MSU,
France, which operates without antenna or
loop. The author reports hearing programs
from English stations with his receiver lo-
cated at Toulon, France, an approximate dis-
tance of seven hundred miles. The receiver
is of the super regenerative type, and the
cxperimenter should not undertake it i a
casual way.

It will bc understood that constants of the
circuit are open to much experimental work.
For various wave bands, such as the ama-
teur, broadcast, government, and so on,
changes will necessarily be made in the in-
ductances and capacities. A good plan will
be to construct this receiver on a large, dry
board, with ample spacing of all parts. Low
loss instruments and coils may be used to
good advantage here, where the slightest loss
not only may impair the strength of the sig-
nal. but can easily throw the receiver out of
the perfect balance that is so essential.

(Continued on page 1221)
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TFiled December 24, 1920;

(1,553,625, J. Mills.
1925. Assigned.to Western

{ssued Se ptember 15,

Electric Co., Inc.

Duplex radio system where side tone interference
at the receiving station duc to simultaneous recep-

tion of the locally transmitted energy with the
desired signaling crergy is climinated by the gen-

erator of an auxiliary wave by the local trans-
mitter, which opposes current in the receiving
circuit induced therein by the local transmitter.
(1,555,253, W, H. Pr , Belmont, Mass. Filed
Janvary 6, 1922; issucd September 30, 1925,
Assigned to Wireless Specialty Apparatus Co.)

Variable electrical condenser where a body of
mercury is enclosed within a rotatable reservoir
which contains conductive side plates on apposite

sides thereof. The reservoir may he moved to
different positions to_displace the mercury from the
reservoir for providing difierent overlapping rela-
tionships between the mercury and the side plates
for varying the capacity of the condenser.

(1,557,049, J. H. Hammond, Jr., Gloucester. Muss.
Tiled May 10, 1918; issued October 13, 1925.)
Electrical antenna Lor ship use, and par ncnlaxly
subimnarines, where the antenna is carried in an

————— T T e

elongated buoy tube arranged to float on the sur-
face of the water and trail the ship. The antenna
wire is carried within the tube and connections
established with the apparatus aboard the moving
vessel.

. Y. Filed

(1,558,437, 1. Lnngmui\;, Schenectady, N
1924

October 29, 1913; renewed February 29,

*Patent Latwyer,

By JOHN B. BRADY*

issued Qctober 20, 1924, Assigned to General
Electrie Company. M

. lectrical harge apparatus in which an
ilfary conductor is provided within a three
dcclron tube adjacent the cathade and maintained

at a substantially uniform positive potential with

respect to the cathode. By this arrangement the
effect of space charger in an electron  discharge
device Is reduced, the eﬁect of negatively charged
bodies in the proximity of the cathode is eliminated,
the discharge current with a given apnl ed volmpu
sed and electrous having a relatively uni-
form velocity are developed.

(1,552,670, G. Beliils,
issued  September 8, 19
A radio transmitting system in which a plurality

of alternators are used in counection with the same

“iled August 29, 1921;

s [ L
1T
antenna system. The alternators may be parallel

connected to a radiating system and synchronized
for operation with respect to ecach other.

29, E. T. Jones.
rtemnber 13, 1925.)

reproducer for phonographs where a
u'zq.hra"n is actuated to vary the magnetic reluct-

Iqlrd Decernber 3, 1921;

ance of a telephone circuit for reducing electrical

energy in a pair of associated windings. The
energy is amplified and reproduced in accordance
with the vibrations of the diaphragm.

Ounray Building, Washington, D. C.

(1,556,137, R. A, Weagant, Douglas Manor, N, Y,
r!]ul Fdwmmv 7, 1919 issued October 6, 1925,
Assigned to Radio (orp of America.)

Method and apparatus for radio signaling where-
by static mlm!cuncc may he reduced to a minimuni.

Two pick-up circuits are provided, one of which

efficiently - receives
waves, while the
1rnpuls::s as currents s
to th maling currents,

nnruonmllv propagated signal
other eff ‘umiv receives  static
bstantially in opposite phase
By this arrangement the

static is balanced out while retai ning the signal

currents.

(1,558.120, . G. Simpson, Seattle, Wash, TFiled
4\|nll 3, 19215 issued Octhoer 20, 1925.)

Radio receiving system in which an alternating
current regenerator consisting of an electron tube
system is provided at the receiver and a magnetic
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field established transverse to the electron stream
for varying the velocity of the electron stream in
accordance with incoming signaling energy for cor-
respondingly varying the fruluencv of the alternat-
ing current pmnexalor and operating a suitable
observing cireuit.

244, C, }: _]Acnh\

sued September 8, 1925
An antenna \mmd(:r for an antenna where the

wires are urranged in the form of a cage. The

Filed July 10, 1923;
)

metallic ring having

consists of a flat
notches at its periphery in which the antenna wires
fit and in which they are secured in spaced rela-
tionship forming the antenna cage.

spreader
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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 submit-

ted prove to be built according to modern radio engineering practice, they will each be awarded a certificate of merit, and a “write-
up” such as those given below will appear in this department of RADIO NEWS. 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

published 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.

The Laboratories can furnish resistances of the various instruments, amplification curves of

transformers, losses in condensers, etc., and other technical information. Address all communications and all parcels to RADIO

NEWS LABORATORIES, 53 Park Place, New York City.

RIS 000 B 1621
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C.-H. POTENTIOMETER

This potentiometer was submitted
to the Rapto NEws LABORATORIES
for test, by the Cutler-Hammer Mfg,
Co., Milwaukee, Wis. The arm of
the potentiometer is fixed and the

resistance 1is the rotating member,
It has a resistance of 400 ohms and
in appearance is the same as the
rheostat in anotber column.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1073.

ROYAL BLUE TUBE
The tube illustrated was submitted
to the Rapio NEws LaRoRATORIES
for test, by the Roval Blue Tube
Labs., Newark, N. J. This tube was
found to operate satisfactorily as a

detector or amplifier in a broadcast
receiver, It is of rugged construc-
tion and has a fairly long filament

life.

€é‘\\VARD]ZD THIE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1064,

UNIVERSAL TERMINALS

The terminals shown herewith
were submitted to the Rapio News
LABORATORIES for test, by the L. S.
Williams, 1210 Parkside Boulevard,
do, Ohio. These terminals are

o=

used in connection with bus-bar wire
and makes firm coatact. They may
also be wused for sliding contact
where necessary.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
O MERIT NO. 1070.

AT

S.-L. VARIABLE CONDENSER

The variable condenser shown in
the first column was submitted for
test, to the Rapio Nrws Lasora-
ToRTES, by the Camfield Radio Mfg.
Co., 807 Harrison Street, Qakland,
Calif. This condenser is of unique
construction and of the straight.line
wave-length type. It has an ex-
tremely low minimum capacity.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1071.

SCIENTIFIC SPEAKER
This loud speaker was submitted
to the Rapro NEws LADORATORIES

for test, hy the Tower_ Mfg. Corp.,
98 Brookline Avenue, Boston, Mass.
It affords very good production of

raddio  concerts  without  disturbing
distortion and with sufficieat volume
for all ordinary purposes. It is con-
structed of celluloid and is extreme-
ly small in size. Tt also may bhe
used satisfactorily in  partable re-
ceivers.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OI' MERIT NO. 1065.

WING CELL-O-METER

The cell-o-meter shown in the
iilustration  was submitted to the

Rapro News Lasorarorics far test,
by the Cellokay Mfg. Corp., 175
Fifth Avenue, New VYork City, It
is used as an indication of current
consamption of a tube in a recciver,
and also of the condition of the stor-
age battery.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1063.

MARCO VERNIER DIAL

The dial illustrated was submitted
to the Rapio News Laporatories for
test, by the Martin-Copeland Com-
pany, Providence, R, I. The vernier
action of this dial is fairly smooth.
having a ratio of approximately I
to 1. Provision is made for the
taking in of the bhack-lash by remov-
ing the knob. Provision is also made

on the side of the dial for station
marking. The dial is extremely ncat
and made in a dull black finish.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OFF MERIT NO. 1066.

RADIO WORLD TIME CLOCK

This time cloek was submifted to
the Rapio News Laporatories for
test, by George B. Gardner, 923
Hutchinson Court, Brooklyn, N. Y.
The -clock arrangement, which
shows the time in various tume-belts

of the world, makes it easy for the
listeuer-in to calculate the difference
in time and know exactly at what
hour the distant station will be
broadeast. i

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATIL
OF MERIT NO. 1069.

TOROIDAL COIL

The toroidal coil shown in the
illustration  was submitted to the
Rapro News LaporaTories for test,
by the Orbit Coil Company, 6 How-
ard Street, New York City. This

coil has a unique method ¢f wind-
ing and is found to be efficient in
crdinary broadcast rcceivers. It cane
sists of a primary and secondary.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1086,

CUTLER-HAMMER RHEOSTAT

The rheostat shown in the illus-
tration was submitied to the Rabio
News Laroratorics for test, by the
Cutler-Hammer Mig Co., Milwau-
kee, Wis. This rheostat is of unique
construction, It has a fixed-arn
contact, the resistance being the ro-
tating member. It is of a single-

helesmounting type. The knob and
point are of neat appearance.

AWARDED THE RADIQO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 10658.

TUNING COIL

This tuning coil was submitted to
the Rapio News Lasoratories for
test, by the Bruno Radio Corp., 221
Fulton Street, New York City, It is
of low-loss construction for short-
wave work. It is bound with flat
copper ribbon upon a glass rod to
decrease the enormous losses that
occur at the higher frequeney.

AWARDED TIIE RADIQ NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1062,

STARR TRANSFORMER

The transforiner shown in the
Hlustration was submitted to the
Rapto Nrws LaBORATORIES for test,
by the Starr Equipment Company,
366  Hamilton Avenue, Brooklyn,
N. Y. This transformer is of rigid
and efficient design.  When  placed
in the ordinary receiver it is loud
and clear for production. The coil
iz enclused within a metal casing to
prevent magnetic-ficld interference.

AWARDTED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1074,
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“SADDLE"” GROUND CLAMP

The “Saddle’ greund clamp shown
lﬂ lhE ll'llb"’l‘l())] was Slln)ll Ll to
the Rapioc News LaABORATOKIES for

by rhe

test,

4 ATORTE
QF MERIT \‘O

‘0., ‘.1’0 South S
N. Y. This lead-

in, of unigue const
switch by
disconnected dur

TAWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF AMERIT NO. 1067.

FELT CUSHION FEET
The {elt cushion feet submitted to
the Rapro News Lasorarories for
test, by Fo Muoll 31 Weer 17th
Streer, New York can be used

ing thunder

nct o prevent
of the i
prevent
o] he receiv
~’\ ARD! D THE I\ADIO \? WS
LABORATORIES CERTIFICATE
OF MERIT NO. 1"7"

VARIABLE GRID LEAK

The variable grid leak shown in
the stration was submitted to the
Raoto News LapgoraTories for fest,

==

by the Bourton & Ragers Mfg. Co,,
75 Baylston Streel, Boston, Mass.
AWARDED THE RADIO WS
LABORATORIES CERTIFICATE
OF MERIT NO, 1062.

ARBEE RESISTANCE
This resistance was submitted to
the Raplo News Laporatomes for
test, by the Arbec Mfg. Co., 63-70
Springheld Avenue, Newark, N, J.

EVZG: -
It nas heen found to be fairly accur-
ate and may be used in connection
with resistance-coupled amplifiers.

AWARDED THIE RADIO NEWS
TLABORATORIES CERTIFICATE
OF MERIT NO. 1076.

SINGLE JACK

Tlhe jack illustrated was suhmitted
to the Rapio Npws  LaABORATORIES
for test, by the Aurcva Electric Co.,

th Street, Brooklyn,
jack does away w
ack and plug arrange-
heing

100 South
N. Y. Thi
the ordinary js
:‘"]t ordinary phone tips
ased.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1068.

MAGNAVOX TUBE
This tube was submitted to the

Ravio News Lasorartories for test.
by the Magnavox Company, 2725

East 14th ‘w:reet OaHand Calif
i atishats

This tube he used sat: only
as an am ¢ in the ordi i
It has i 1-

Lb)‘\ll‘dtli()xl and has a long

filament life.

A\\ ARDED THE R: \DIO NEWS
LABORA" RTIFICATE
OF MERIT \O 1059,

E-Z BATTERY FILLER

The battery fhller shown in the
m was submitted t¢ the

LABORATORIES
OF MERIT NO. 1084,

BERNARD PLIERS

" The |)l|e|< shown in the illustra-
ticn  were to the Ramio
NEws LAnoraton for test, hy the
William  Schellhorn Company, New

AWARDED THR R\DIO\I
LABORATORIES CF
OF MERIT NO. 1077

ANTENNA GROUND SWITCH
T antenna i

construoct
Ravio

unic
1o the

for test, by Simons Bros., 21 Panton
Street, Haymarket, S, \V. I, London,
England.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1082,

AERO COILS

The aerial coils shown in the illus-
tration_were submitted to Raprio
News Lasorararics for test, by the
Ilenninger Radio  Mfg. ("n T1772
Wilson Avenue, Chicago, 1. One

is the mdmh, three
wound in Jowloss fas
aperiodic primary. Bot

ircuit tuner
with an
coils have

3

rangement wherchy the coup-
cffect may be either loosened or
tightened.

) \\ﬁf\(’)/lﬂirl)jDTHL RADIO NEWS
ORIES CERTIT
OF MERIT NO. TEAATE

ARBEE GRID LEAK

The grid lenl( shown in the illus.
n the Rapio

leak has heen found e fairly
accurate, and can he in con-
nection with resistance-coupled am-
plihers, or whe a fairly accurate
ance 5 nece

'A\RDFD'II ADIO NEWS
LABORATORIES CLRTIFICATE
OF MERIT NO. 1075,

SOCKET
This socket wus subuitted for test
to the Ravio News LABORATORIES,

AWARDED TIIE RADTIO NEWS
LABORATORIES CERTIFICATIE
OF MLERIT NO. 1085

FIXED RESISTOR

The resistor shown in the illus-

tration was suhmitted for te:
the Rapio News Lanorarorin
h Radio  Cerp.,
Brooklyn,

It has been
curate aml can
tion with
i,e 3, Or

istance 15 ne sary.

AWARDI L) ] HL RADIO NTIWS
LABORATORIES CERTITICATLE
OF MERIT NO. 1087,

GLASS INSULATOR

Fifth Avem
s of vugged o
of withst

I
LABORATORIES CI RTIFIC‘\'IL
OF MERIT NO. 1081,

nue pressu ‘L‘ s

TUF GLASS PLATE
This glass plate was sulimitted io
the Rabio Nrws Lanoraronins for

200 Frifth A\'enue
It is used as a prutcm -:
prevmt acid spiiling on
car

A\\”\RDFD THE RADIO NEWS
LABORATORIES CERTIFICATIE
OF MERIT NO. 1080.

TUBE REACTIVATOR
The tube reactivator shewn in “"r-
Mustration

by the Radio Tele
Catharine Avenue.

Cleveland, Ohia.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1023,

CRESCENT RESISTANCES
This resistance. manufactured by

\‘_wx Laroratortes for test. It is
non-inductive and can he used in zll
places where a non-inductive resist-
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It comes in vari-
made for both

ance is requircd.
cus values and is
transmitting and r VING purposes.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 874.

NU-WAY SNAP TERMINAL
This snap terminal, suhmxtled by
The lI;)‘hcway Mig. Co., lge-
or for so]<h~n

of :
" the teran nnl strip cl ~;.'t
ped with the other half of

the snap, so that the connectinn may
be made instantly, The end parts
of the snap arc merely pressed 1o-
getl Geod  electrical contact s

ssured,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 91‘2

VOCALQUD SPEAKER
This recciver shown in the illus-
e vas submitted to the Ravio
NEwSs LaBORsTORIES for test by the

DIO NEWS
(LRTITI( ATE
1040,

i \H()R A
OrF ILR

CRYSTAL DETECTOR
This erystal detector was suhmit-
ted to Rapio News Laboraronies

)
for test, by the S. A. M. Radio
Co., Securities Bldg.,, Omaha, Neb-
raska. It las been tes i
junction with varicus rec
found to he very efficient.
solid construction and retains its
sensitivity a long period of time.

AWARDED THE RADIQ NEWS
T.ABORATORIES CERTIFICATE
OF MERIT NO. 1037.

BROWNLIE DETECTOR

The detector shown in the illustra-
tion was submitted to the Rapio

NEws LanoraTorlgs for test, by
Roland  Brownlie & Co.. 22-24
Saunders St., Medford, Mass. This
crystal detector was found to be
very efficient when tested in an
ordinary cr)s!al receiver and in a
reflex receiver. It has a unique
vernier attachment which regulates
the motion and tension of the cat-
whisker, :

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1017,

H. & H. PLUG

This plug was submitted to the
Rapio News Lasoratories for test,
& Hegeman,

by Hart Hartford,

Conn.

AWARDED THE RADIO NEWS
TLABORATORIES CERTIFICATE
OF MERIT NO. 1122.



1162

Radio News for February, 1926

Conducted by Joseph Rernsiey

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. Please make these questions brief.

2. Only one side of the shcet should be written upon; all matter should be typewritten or else written in ink. No attention paid to penciled matter.

3. Sketches, diagrams, etc.,, must be on separate shects. This Department does not answer questions by mail free of charge.

4, Our detors will be glad to answer any letter, at the rate of 23¢c for cach question. If, however, quc¢stions entail consxderable research work, intricate calcu-
lations, patent rescarch, 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 8:30 P. M.

e B

R.C.A. TUBE DATA the primary of the audio frequency transformer
(2138) Mr. Joel Martin, Newark, N. T, asks: connected in the plate or, from the p]atf:
Please give construction details of the binding post of § owi 1 _A b‘nlfel)
Cleene Concert S:leclor and the Splitdori receiver, Thls is made clear in the circuit diagram, No.
A. The schematic circuit of the Splitdorf 216

{LQE']LTJtl(I]l is contrelled by means of \'umhe
r, an 1 available information in regard I mn
feceiznEs ahd Al g ou page 53 condenser “C.”" which we may call the “throttle

a B article start
g}tél(lf_\oﬁu_llgpclolzss}n,);':e _:Jf Radio Rewiczo. All avail. condenser,” Tt may have a value of .0005 to ﬂ)l]
able ip"fon‘mt.on on the Greene Concert Selector unf., the exact value being governed by the n'mna‘
also appears in Radzo Rewviewr, in an article start- capacities of l‘l;_vhnunm 1ts used. The distributed
ing on page 59 of the OLOhPr 1925, issue. . capacity, as it is called, of [I}F :ludlo freq ucx;cy
2. 1TIs it possible to obtain a list of foreign transformer, is represented as “‘C-1.7 .H its value
bloarlm~k11x,¢,f stations operating on wavelengths be- is large, :113‘/A .n”mnll capacity variation will he

low 550 meters? A list showing wave-lengths above necessary in “‘C,” to start and step circuit oscilla-

R CA TUBE CHART

RECLIVING -TUBES

RECTIFIER
LY TR SPECIAL PUBRDIL TUBES //‘o-mv-r,
.. N LI FULL WAVE
Az oaY BATT FOR STORAG - y rGn VIBLF WAVE FuLL v
od “C::B ERY NTeAY ust OUTRUT ARFUFIERS  REETIEIER RECTITIER

RADIOTRON LV-129 Uv-201- A
- 93 ux-20n-A

UR-215-0 k- 213

FOR DRY
BATTERY USL

|
NOTE A e UX-120
This chart may be used to determine the best tube for reccivers, both plain and those employing
various methods of amplification, or using dry cclls in place of storage batteries.

Q 2158

this maximum appeared in the “I Want to Kuow"” :
department of the December, 1923, issuc ol Ravio "~ Because of the enormous amount
VEWS. N N
I\EA.=2. The list of foreign hroadcasting stati of m%ll handled by this dep‘?rtment,
appears in the Late Fall lidition (1925 :  questions addressed to the “]1 Want
Radio Listeners’ Guide and Call Bo - to Know Department” and unac-
from !Lg Book Department of Rabpro Npw A .
Please state the particular usages of the - companied by the usqal remittance
Liype tubes. 23 s i i - of 25 cents per question cannot be
he  “tree’” marked Q.2 shows the
particular uses to which the complete line of answered by letter.
R.C.A. receiving tubes and  auxi y receiving § . ¥ -
tubes are Dbest adapted.

DATA ON FRESHMAN SET tionk; and if small, the value of the other inay be
ik made larger.
(2159) Mr. M. G. Schm Willowdale, Ont., The three-coil cnup}er‘i: of standard type and

lues stated below:

lament end of
turns of No.
wube, at the
necessary to

or example, have the

asks: may,
1.  Kindly tell me at what angle and how t :
suuulrl the mxlm frequency tr mers be |)1{|§c$1 the seconda
in the Freshman tuned !‘ddl’) uency s which 24 D.C.C. .
was shown in the “I Want to Know" columns of end of the primary
the April Rapio News. :
A The vmu ment of th

winiding.

coils is described

s;)acg the primary and the secondar ry more than
Lg-inch, Rotor, 20 turns of the same size wire on a
2V5-inch tube or ball, placed at the grid end of
the aeu)ndary and romhly a dry cell
tubes having lower internal ¢ are used, it
will plohably be necessary to increase the number
of tickler, or roter turus to about 35 to 40, in
which case it may be more cnnvenicnt to use a
smaller size of wire. The exact number of turns
for the tickler must be such that the rotor can be
left in one position, almost qu coupling, and noz
changed thereafter. The number of tickler turns
must be so proportioned that throttle condenser

“C” will fully control circuit oscillation at ail
wave- engths without recourse to an adjustment of
“roto

It is advisable to operate this circuit with at least
one stage of audio frequency amplification, as other-
wise the cammty of the phone cords would become
part of the “throttle” capacity and capacity effects
would be very noticeable and annoying; every move-
ment of one's head would vary the phone cord
capacity and, thereby, the regemerative balance of
the circuit.

Q. 2. What can I use to fill the unwanted holes
in a pancl used for experimental wor

A, Black scaling wax may be used for black
panels and the proper shade of brown ~mhng wax
for brown pancls. The proper degree of “mottlin
may Dbe obtained by the addition of a very sl
amount of black scal ing wax,

3. How are panels given a dull finish?

A. 3 The orig .\al pouh o bakelite, formica or
hard rubber panels is ea removed with No.
00 emery cloth. The gr: g i3 uswvally done with
a left-and-right motion. If a snniewhat finer
is desired, the panel may be rubbed with very
emery powder. For bakelite, a light machine m]
lubricant may be used with the powder; on hard
rubber, oil shoukl not be nsed, plain water being
much better,

O’CONNOR FREQUENCY CHANGER

(2161) Mr. W, T. Lambert, W, Palm Beach,
la., asks:
1

. Please give full construction details f

ma mnr the O Connor I"uqu ney Changer, I wish
¢0 use it in conjunction with a Neutrodyne receiv-
er

A. 1. Tull mt(uls for the arrangement you men-
tion appeared in the June and August, 1925, issucs
of Radio Breadeast Magazine. The important de-
tails are contained in the text below:

“Pri. 1”7 is the primary winding of the first ne
troformer, and it is absolutely necessary that M
primary connect ONLY to the two posts indicated
as "ou*put“ (Fig. Q.2161).

“he I\Puth"l\nC is ad
wave-length, which neighborhood of
600 meters. After ssted, there is no
further adjustment of this receiver required, The

the maximum

will

in detail in the “I Want to Know” enlumus of the Q
July, 1925, issue of Rapio D answer ues B 'ZZ'LZV
tion No, 212
). 2 W here could a loap 1 set? U
A. 2. A loop may be a 1man
set, or any equl\al:nt receiver radio B+60V
frumency type, in the manner made the
"l ‘ant to Know" department of ugust,
1925, issue of Rabio \[:\\'5, answeri Guestion
. 2136.
VMhat are the advantages of using three
stead of two?
. The use of three rhom ats i d of two
“result in greater sclectiv ¢
and wvolume, siuce th(.:k f\')u.— 001 MF,
closely related and considera
the heat of the tube Hlaments.
wakes it possible to have i
radio {requency tube 5. clozu nr
ilament and the audio f ency tube fila-
mets, giving more Hexibility in contrnl of cir- o~
cuit regeneration, present in such receivers to vary- L
mg degrees. PRI A
TN E . -
THROTTLE CONTROL OF REGENERATION 8 O+

(2160 Mr. V. Sia. Shanghai, China. asks:
'Q.; 1. What is “Throttle’” control of regenera-
tion?

Q.2160

A. 1. This is control of regencration by means A regenerative circuit employing the use of inductive and capacitative feed-back, termed
of a variable Dby-pass condenser connected across ‘“throttle control.”

-

<
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tuning controls are now reduced to two, the two

tuning condensers in the frequency changer.
The object of the O'Conner, Frequency Changer ROTOR
is 1o transfer incoming received signals to the 15T L 49T
wave-length for which the regular receiving set ’ OUTPUT
has been tuned to respond.
This effect is obtaimed by means of the usual
“Heterodyne” method. ——
In “heterodyning” a signal from one wave-length + PRI1.1
(frequency) to another, a second, or ‘“heat’” fre- S0T. o—
guency is used. The > hetween the beat L, 49 T.
‘f‘x:ulue:uﬁ. .’mr;l the in igial is calle IMEG =
intermediate lrif’\l(n "egu = C . - L]
dyne the “intermediate” frequency is of 00013 MF, = B
Iu"lh between 1,000 and ]\"‘-.l‘l,l,' meters,  In o _—
ent shown in this month's “I \\’,mt Lr) N —_
departinent the e'mu‘ a\e frequencey s 3 e
about 600 meters, the exact wave-| ) 1 -
termined only by the adjustuient of st 8T. 00025 MF.
reeeiver being used, in case ane of the Neut :
dyne type =
There one big adv in the use of the 15T - A
combination shown  whic appeal to & —T

had

having
standard Super- heterodyne

prévious  ex

SEC.

stations in the middi¢ of the
heard at two different points rm
Those unfortunates havi
hmm from three to eigh

are probably

their sets would work in such a way as
bring in stations at s0f orcr two poinis on the (L) Grid bias rectificati
cillator dial; but such receivi ts have other (¢) Crystal detector rectification.
afflictions than an intermediate frequency ampl I would like to have any cne of the three ar-

nal response to wave- Ien"th: between 1.000

ranged (o bc had optionally
A.

and 10,000 meters, the cause for reception of sta- he eircuit requested is shown as Q.2161-
tions at two points on the oscillator dial. A (p'n e 1186).

By wusing the extre: low intermediate fre- hes Sw. 1 and Sw. 2 may be of the push-
quency of 600 meters, it is not possible to hear ul[ type, in which event the erystal shorted by
twice any broadcast stations that operate on the g 1 should preferably he of the fixed type.
present American wave-length band of 200 (0 Sw. 2 is variable, and

The grid leak short y
be of the very finest” quality, ctherwise noisy
to result,

'3, so far as mtun‘a ate f
ign, the main gow‘rn'ng factor,
The oscillator des

is sure

1s concer ncd.

Q.2186!

The O’Connor frequency changer, which may be used in connection with any receiver.

Condenser rotor plates are indicated by the ar-
rowlea

Q. 3. I would wish to be advised as to how my
2-variomieter circuit can be arranged so that there
is regeneration control by raeans of a potentiometer,
I have a 400-ohm potentiometer T can use. The
two variometers are in inductive relation, resulting
in strong circuit oscilladon at the shorter wave-
lengshs.

Al

We have madified your circuit in the man-
ner requested. It is shown in diagram Q.2161-B.

We are inclined to believe it would be better to
transpose the aerial and

has a wave-length range ground conneetions, al-
tsf _.appxnxmmlt\,ly 161 to though it is stated that
287 meters, ir Qrder to results are exceptional
heterodyne stations in with the arrangement
the regular broadeast . shown.
range, so as to produce |
the  600-meter inter- } ) NOVEL PLATE
mediate frequency. | .0002s MF. L SUPPLY
Th$ oscillator design - (Q. 2162) Mr. Jno. _T
is as follows: . ! Ruby L\w klyn, asks:
¥ and CL-T) 49 ; 0. 1. Please show
turns of No, 24 D.C.C. :@ how lr) combine an_am-
\\'1.1 e, wound double- ) plifier using 112
Sl'p‘(ll¢r.\\,eI’Tl?l “Lorenz"” R tubes and the radio fre-
ashion. e coils are quency circuit acconi-
-inch thick, with a anying this inquiry
; ! panying this inguiry.
nch core, and are .1, Wehelieve
al)ly4 .an'lnnf'ul lm' a L you will find the circuit
or 4-inch iasu 'mng shown in the diagram
rod, the best coupling 0005 MF Q. 2162 will meet your
the t\vod\hlla being (lc requirements. (Sce page
termined by test. 1188.)
The exact numb The constants are as
turns required f_or follows :
is readily determined ex- L 48 turns of No. 24
perimentally, by v'uymly D.C.C. wi tappel
the number of turns in Q_2]62_B 2 turns from the fila-

this grid coil until a ment end of the cail for
543-meter signal station A single circuit receiver designed so as t iati ini “L.” 8 turns for “M"
) = v o red a, EH wrns fo 3

is Leard with the oscil- g g reduce radiation to a minimura. and 15 turns for “8.”

Jator dial at ahout 95.

The use of the .00013 uf, r(‘iu““ in Variahle condenser “C” is a Chelton Midget, or

ng 1 over nd de- the equivalent thereof.
ed, with a half-circle variation of the capduty of A 40G-ohm potentiometer is to be preferred
the .00025 uf. condenser. The writer 15 of the apinion that this is the
The “BY and “A" bhattery shown may be the time this compa ite d v has ever heen
1<pu|ar current \\']VN\- to the r(ulm set.  Be sure It affords complete mas ; of the major rec
“RT omin :onnects to the e “A" Dattery ns.
winal of the oscillator :md the re B” potentia] should he varied to determin

Probably not
in “Pril,”
used as the detector-o

probi b]? be feund that 22V
)m(.vll’\',

Q. 2. Ples show a L and  grid-hi rectification
three circuit coupler, but are best f\r qual m, grid leak ree on 13 hest
(a) Grid leak fectifica for sensitivity.

001MFD lzz vJ_

00025 MFD.

3

05
MFD.

'—W\XM4000HM POTEN, Q.2161-B
A circuit employing:thesuse of two variometers and a potentiometer to control regeneration.

L-1 50 turns of ;\’o 24

D.C.C. wire wound on a 3-inch tuhe. :
of an inch from the filament end of tf
wound L-2, 25 to 40 turns {(depending upm) tuhes
used) of the same size wire, wound on the same
tube with a separation between L-1 and
& - For UV-201A type tubes 25 turns

ably he found about right. For dry ecll
tubss, more nearly 40 tuvns will be required. 1.-3,
used) of

15 to 35 turns (t pending upon tubes
D. 4G e, on a 3-inch tube. L-3 is
separzted from L- 1 by a distance to be determined
It will probably be about 3 inches, and
tive relation as shown.  All coils are wound

Condenser C-1 may have
.0005. C-2 has a value

direction,
capacity of

uf n"n" 00025 pf. i
g be advisable to connect a choke coil at
cnil to consist of about 200 turns ot

. wire on a 2-inch tube. . i
re greater quality, g7, id-bias rectification
-, instead of the more ordinary grid-leak ree-

il .m“vo frequency transformers must be used.
one and two may he Autoformers with a
pup ratio of 1:15.
strong hand-capacity effect,
shown the ra or of C-2 connecting to
ry side of the instrument.
n of the radio frequency instrument
ut it may he follawed appear on page
e Dego'nber 1" 5, issue of R\Dm Ne
he clectrolytic rectifiers are very casily m
aré 1 x 6-inch test- tuhes fillel w
adium M\m thate, made by dis
aon full of the chemieal to a cup
he neutral salt, not acid sodium phm-
ctrodes are thin aluminuwm and iron
wide and 6 inches long.
alwminum, nust be of the purest

uhlnnaHg
» iron, or .](""’1‘!‘»’6‘ clectrode serves only as a
i ¢ clectrolyte. It is the alumi
m formation to be described, with
vhich we are most concerned.

The tmn\form(r is a S0-watt, 110-volt, 60-cvele
transfo h a 220-volt secondary winding
tapped abou lt e\ entv. This secondary voltage, bnlmh
(Co,z!mma' on page 1186)
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Call
Letters

KDKA
KDLR

KDPM
KDYL
KDZB
KFAB
KFAD
KFAF
KTA]J
KFAU
KFAW
KFBB

KFBC
KFBG

KFBK

KFBL
KEBS

KFBU
KFCB
KFCF
KFDD
KTFDH
KFDJ
KF¥DM
KTFDX
KFDY

KFDZ
KFEC
KFEL
KFEQ
KFEY

KTTrP
KFFV
KFFY
KFGC
KFGH

KTGQ
KFGX
KFHA

KFHL
KF1

KFIF
KFI0
KF1Q
KFIU
KTI1Z

KI'JB
KTJC
KFJF

KFJI
KFIM

KFJR
KFJX

Radio News for February, 192¢

American Broadcast Stations

Power
& Wave

Name Location Length

East Pittshurgh, Pa., Westing-

house Eiectric & Mtg, Co.
“Variable—309.1

Dewle Lake, N. D., Radio Elcc
tric Co. & Wilson Iusura

Ageuncy 5—-231
Cleveland, Ohio, Westinghouse

LElectric & Mfg. Co........ 500—250
Salt Lake City, Utah, New

house Hofel- :oyvunssimmss 50—246
Bakersfield, Calif.,, Frank E.

BURlERE s ciw i as s b 100—709 7
Lincoln, %

Auto
Phoenix, Ari 4

Bros. Mc*cnnnh ¢e.
San Jose, Calif., Mont wom r

FolBl a5 ) T n s a T b pd ... 50—217.3
Boulder, Colo,, University of

Coloradg - cvvvvrernoienn 100—261
Boise, Idahio, Boise High

Sehaol 2h 4 et dusde e eyl 500—278
Santa Ana, Calif., The Radio

WEEEE ol lis b paasl bmp o g mm b 8 15-—214.2
Havre, Monl , F. A. Buttrey

................... 50—275

San Dlegn Calif., W. K. Azhill  10—224
Tacoma. Wash.. First Preshy-

terian Church ...... 50—250
Sacramento, Calif., -

Upson Co. . : . 100—248
Everelt, Wash.. Leese "Bros: 100—224
Trinidad, Colo., School District

No

Lar'|m1e Wyon., The Cather
(Bishop N. S. Thomas)... 50—270

Phoenix, Ariz, N'iulson Radi
.............. 100—238

upply Co.
Walla Walla, Wash..
Moore
Boise, Idaho, St.
thedral
Tucson, Ariz.,
KTIZONA, o ot s gsiions
Corvallis, Qre.. Oregon
cultural College .. ’
Beaumont, Tex., Magn
troleum Co. .. .
Shreveport, La.,
Church
Brookings.

I rank A.
......... L IrLI]'\

50—258

| 500—254
500—315.6
st

100—250

S. Dak., South Da-

kota State College of Agri-
culture and Mechanic Ar!s 100—273
Minn.,

Minneapolis, Harry

Iverson 10—231
Portland,
Frank Co. 50—248
Denver, Colo., Winner Radio
Corp. 50—254
Oak, .
Bank 500—268
Kellogg, Idaho. Bunker Hill &
Sullivan Mining & Concen-
trating Co. .....covivnea. 10—233
Moberiy, Mo., Tirst Baptist
Churclt c.vvivenieneneesns 50—242
Lam oni Iowa, Graceland Col-
..................... 100—250
Ale‘(andrla, La., Louisiana Col
lege i 50~—275
Baton Rouge, La., na
State University .... 100—268
Stanford  University,  Calif..
Leland Stanford Junior Uni-
TSIty it 500—270
Roane, [owa, Crary Hardware
Coo i 10—226
Orange, First Presby-
terian Church ............ 500-—250
Gunnison, Colo.. Western State
College of Cn‘nndo ....... 50—252
Oskaloosa, Towa, Penn College 10—240
Los Angeles. Calif., Earle C.
Anthony (Inc.) ......... 3000—468.5
Portland,  QOre.. Benson Poly-
technic Institute ,......... 190 248
Spokane. Wash., North Cen-
tral High School ... 0. 100—264
Yakima, Wash.,, [irst Metho-
dist Church ... ... .. 100—25¢
Juneau, Alaska, Alasln Elec-
tric Light & Power Co. .. .. 10—226
Fond du Lac, Wis., D1|Iv Com-
monwealth and Wisconsin
Radio Sales, Ime. ........ 100—273
Marshalitown. Towa, Marshall
Eleetric Coo covvenn e 10—248
Junctior: City, Kanmls FI)IQCO
pal Church (R. )y  10—218.8
Oklahoma, Okla,, Nal‘ Ra-
dio Mfz. Co. ..o .ot 2285261
Astoria, Ore., Liberty Theatre 10—246
Grand Farks. N. Dak.. Univer-
sity of North Dakota...... 160—278
Portland, Oregon, Ashle C
Dixon & Son ............. 50263
Cedar Falls. Lowa. Towa State
Teachers’ Coltege ......... 50—258

REVISED TO DATE

Power
Call & Wave
Letters Name Locution Length
KFJY Fort Dodge, Towa, Tunwall
Radio Co. .. 50—246
KF]Z Fort Worth, Tex., South-West-
ern Baptist Theaological Sem-
IMATY v e e naes 50—254
KFKA Greceley, Colo., Colorado Stute
Teachers’ College .......... 50—273
KFKQ Conway, Ark.. Conway Radin
Laboratories 100—250
KFKU Lawrence, Kans,,
Kansas 500—275
KFKX Hastings., Nebr., Westinghause
Electric & Mig. Co...... 2000—283.3
KTFKZ Wirksville, Ma., F. M. Hen . 5—266
KFLR  Albuquerque. N. Mex., Univer-
sity of New Mexico ...... 100—254
KFLU San Beaito, ‘I'ex., $an Benito
Radio Club . .o.ovnaoo, 10—-236
KFLV  Rockford, I, Swedish Evan-
gelteal Mission Church. ., . 100—229
KFLX  Galveston, Tex., George R.
Clough ... 10—240
KFLZ  Atlantic. Iowa, Atlantic Auto-
mabite oo v, 100—273
KFMQ TFayettevilie, Ark.,, University
of Arkansas ............. 0—299.8
KFMR Sioux City, Iowa, Morni
College ... ...vvvviinenns 100—261
KFMW Houghton, Mich,, M. G. Sute
R 50—263
THE complete international list of Broad-
cast Stations, arranged for convenient
reference, will appear every other month in
RADIO NEWS, with revisions and changes
up to the closing date of this magazine. The
first number after the name of each station
is its power, expressed in watts; and the <
second number—following the dash—the :
wave-length of the station, expressed in :
meters, H
KFMX Northfield, Minn., Carleton Co!-
CRE v ...500—336.9
KFNF  Shenandoal, 1
Seed Co. . 500—266
KFOA Soaltle, Wash., Rhodes o
SIOTE  wvvenoeerennne, 500-—454.3
KFOB Burlingame, Calif.. Burlingame
Chamber of Commerce (Al .
bert Sherman) ........... 50—226
KFQJ Moberly, Mo., Moberly High
Sehool o ceomismnzasean .. 10—242
KFON  Long Beach, Calif., Echophone
Radio Shop .............. 100—233
RKFOO  Salt Lake City. Utah. Latter
Day Saints University ..... 250-—-236
KFOR  David City, Nebr.,, David City
Tire & Electric Co....... .. 100—226
KFOT Wichita, Kans.,, College Hill
Radio Club  (College Hill
Methodist Church) . ...... 50—231
KFOX  Omaha, Nebr., Technical’ High
School . .. 100—248
KFOY St. Paul, \Ilnn, Beacon Radio
SEIVICE ©ovneenrrnrenenn $50—252
KFPG Los Angeles, Calif., K. M.
Turner Radio Corp. (Oliver
S. Garretson) ........... 500—238
KFPL Dublin, Texas, C. C. Baxter.. 15—252
KFPM Greenville, Texas, New TFurni-
1T et A e 10—242
KFPR Los Angeles, Calif., Los An-
geles County Forcstr\; De-
BATEIRERE: 000 2 v saaiws @ oo oeta 500--231
KFPW  Cartecville, Mo, St Tohns
hurch .................. 20—258
KFPY  Spokane, Wash,, Symons In-
vestr ncnt Co. . 1NN—266
KFQA Louis, Mo., Th( Pr 30—261
KFQB I‘n"‘ Worth.  Texas. -
light Puhﬁshinrz Co. 150—263
KIrQcC Taft. Calif.. Kidd Brothers
Radio SHOR mes .o swmoe rn. 100—231
KrQP Towa City, Iowa. George S.
CxrFon. Imales. it opimmay 10—224
KFQT Denison, Tevas. Texas National
Guard. j6th Signal Company 10—252
KFQU Holy City, Calif,, W, E. Riker 100—217.3
KFQW  Narth He‘nd Wash.,, C. F.
BiErEiim - sn s papuredyans: 350
KFQZ Holew\yd Calif,, Taft Radio
By oniety Byl g S
KFRB  Beeville, Tex.. Hall Brothers. 27
KFRC San Frnncisco, Calif., City of
Paris Dry Goods Co...... 50-—268
KFRM  Fort Sill. Okla., Lieut. James
P. Boland, U.S. A ... 50—242
KFRU Columbia, Mo., Stephens Col-
Tege ool 00—499.7
KFRW Olympia, Wash., Unit
Churches of Qlympia ..... 50—218.8

Call
Letters

KFRX
KFRY

KFRZ
KFSG
KFUJ

KFUL
KFUM
KFUO
KFUP
KFUR
KFUS
KFUT
KFruu
KFuvVv
KFVD
K¥VE
KFVG
KFVH
KrVvl

KFVN
KFVR

KFVS

Krvu
KFViw
KFVX
Krvy
KFWA
EFwB

KEFwe
KEWD

KFWF
KFWH
KFWI
KFWAL
KFWO
KFwp
KFwu
KFwvy
KFXB
KFXC
KFXD
KFXE
KFXF
KI'XH
KEXJ

KFXM
KFXY
KFYT
KFYJ

Power
& Wave
Location and Name Tength
Pullman, Wash.,, J. Gordan
Klemgard ............... 10—217.3
State College, N. Mex., New
Mexico College of Agricul-
ture and Mechanic Arts. 50—266
Hartington, Neb., Electric Shop
(P. M. I‘hua) ............. 15—222
Los Angeles, Calif,, Echo Park
Evangelistic ASSIL v, 500—275
Breckenridge, Minu., Hoppert
Plumbing & Heatmg Co.
and F. H. Rettig ........ 50- 242
Galveston. Tex. Thamas Gog-
gan & Bros. Music Co. . 50—238
Colorado  Springs, Colo., \V.
D. Corley
St. Louis, Mo.
WREY  oras il e
Denver, Colo., Fitzsiinons
eral Hospital .............
Og(gden, Utah, Peery Bui
Oakland, Cali{., Louis L. Sher-
E o 50—256
Salt Lake Ciwy, Utah, Univer-
sity of Uah .ooveuvn.... 100—261
San Leandr , Calif., Colburn
Radio Labs, ............. 50—223
Springfield, Mo., G. Pearson
Ward .« .ueenssaem i - 0—252
San Pedro Calif., McWhinnie
Eleetric €6 suicqr srssisbie. —205.4
St. Louis, M~. Filin Corpora-
tion of Atnerica ........... 500—240
Independence, Kansas, First
Methodist Epis. Church ... 10—236
Manhattan, Kansas, Whan Ra-
dig- \FHoD  dumsn e o daidb 15—218.8
Houston, Texas, Fifty-sixth
Brigade, Headquarters
TEOLT . vomnpamen mjiia e s £ 0—240
\Vclc«.v.‘.\c_. Minn., Carl E. Bag-
1T e avml el SO TR A —227
Denver, Colo., (near) Moon-
light Rﬂl!Ch Route 6, Eu-
gene Rossi .............. 50—244
Cape Girardeau, Mo., Cape Gir-
ardeau Battery Slanon, Os-
car (. Hn<ch Y [ A 50—224
Eureka, Ca R: Shop,
Standard Pnhhs‘nnq Co... 5—209.7
San Dicgo, Calif.,, Airfan Ra-
dio Lnr\ ................ 500—246
Bentonville, Ark., Radio Shop,
R. H. Porter ............. 10—236
Alhuquerque, N. Mex.,, Radio
Supply Co. vovvivnnnin. ... 10—250
Ogden, Utah, Browing Bros.
Rl i vl R PRSI T 0—261
Hollywood Calif., Warner
Bros. Pictures (Inc) 500—252
Upland, Calif.,, L, L. \Vall S0—211.1
Arkadelphla Arkansas, Arkan
sas Light & Power Co.... 500—266
St. Louis, Mo., St. Louis
Truth Center ..........,.250—214.2
Chico, Calif.,, F. Wellington
Morse, Tt .ovivmmrranens 100—254
South  San  Francisco, Calif.

Radio Entertainments (Tne.) 500—226

Oakland, . Oakland Edu-

cation 0 SR 500—206.8
Avaion, Lawrence

2 250—211.1
Brownsville, Tex.

ville, , Rio Grande
Radio Supply House %
L

10—214.2
Pineville, La.,

lege ......
Portland, Ore
£ LT
Big Bear Lake. Calif., Bert
ram O, Heller .......... 500—202.6
Santa  Mnuria. Calif., Santa
Maria Valley R. R. Co...100—209.7
Logan. Utah, L. H. Strong
(Packard Motor Co.) 10—205.4

Waterloo, Towa, E]ectrlcal.i{e
f

search & M o s Ak s ind 10—236
Colarado Springs, Colo.. Pikes

Peak Broadeasting Co. ... 500—250
El P4<o Texas, Bledsoe Radio

.......... —_242

Deu\(r Caolo., Moun

Radio  Distributors Inc.

(Portable) ............... 10—215.7
Beaumont, Te

tric Co. 10—227

Flagstaif, Ariz. (Orpleum The-

atre), Mary M. Costigan.. 50—205.4
O\nard Ca Carl's Radio

Den (]\L\\CHH]I) Radio Co.) 10—205.4
Houston, Tex., Houston Chron-
icle Pub]ishi:xg Co. (Port-

able)

(Continned on page 1227)
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“These Eveready Batterses are the correct
L size foryour set. With average use they will last
you a year or longer”

“You have been one of the
many who use ‘B’ batteries
that are too small in capacity
for their receivers. That is not
economical. It makes you buy
‘B’ batteries twice as often as
necessary. Fit the right size
Evereadys to your set and add
a ‘C’ battery,* if you haven’t
one, and you’ll get the maxi-
mum of service at the mini-
mum of cost,”

The life of your Eveready
“B" Battery depends on its
capacity in relation to your
set and how much you listen
in. We know, through a care-
ful investigation, that the aver-
age year-round use of a set is

*Note: In addition to the increased life
which an Eveready “C” Battery gives to
your “B” batteries, it will add a quality
of reception ungbtainable without it

two hours a day. Taking that
average we have proved over
and over that on sets of one to
three tubes the No. 772 Ever-
eady “B’ Battery used with a
“C” battery will last a year or
longer. On sets of four and
five tubes, the larger Heavy
Duty Eveready Batteries used
with a “C” battery will last
eight months or more,

Here is the secret of the
utmost “‘B’ battery satisfaction
and economy;

LErT~Eveready
Loyer bil' ' B’ Bat-
tery No, 488, 45
volts,for marimumn
economy on four,
five or more tubes.
R1cRT—Eveready
DryCell Radiv' 4™
Battery, 1 Y& volls.
The baftery built
especially for dry
eeld tubes,

Radio Batteries

~they last longer

With sets of from 1 1o 3 tubes,
use Eveready No. 772.
With sets of 4 or more tubes,
use either the Heavy Duty No.
770, or the even longer-lived
Eveready Layerbilt No. 486.
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 bat-
tery equipment for use with
the new power tubes,
Manufactured and guaranteed by
NATIONAL CARBON CO., Inc.

New York San Francisco

Canadian National Carbon Co., Limited
Toronto, Ontario

EVEREADY HOUR

EVERY TUESDAY AT 9 P. M.
Eastern Standard Time

Tor real radio enjoyment tune in the “Eveready
Group.” Broadcast through stations—

wsAF-i}\)’cw _),;urk wyi-Philadelphia \vs;\r—%inciu_?ali
WJAR-Prouvidence - wwJ-Detros
wer1 -Boston W_CR B"ﬂ :11; 5 woc—Daevenport
wrac-Worcester WCAE-Pitlsburgh yqn St, Lonis
wcea-Minseapolis, St. Paul wear-Cleveland



Patents Pending

=il

Reg. App. U. 8. Pat. Of.

To get all that any set can give, you
must use this greatest scientific
advancement of all —GEN-WIN
Lemnis-Coils. They give astonish-
ingly better results because they are
the only inductances offering you
all these advantages:
1—Lemnis-Coils are wound with an
elongated reverse curve. This form
confines the electro-magnetic field
and neutralizes the tendency to-
ward oscillation. The extraordinary
Iength of the curve reduces the re-
sistance otherwise encountered in
small diameter coils.
2—Lemnis-Coils have no “peak.”
They afford high, uniform amplifi-
cation on all wavelengths in the
broadcast band. They do rot cause
distortion.

3—Lemnis-Coils amplify only what
is received from the preceding
stage. Their non-pick-up qualities
reduce the annovance of static and
other interference.
4—Lemnis-Coils are kept free from
dust by means of sealed Bakelite
cases, thus retaining their full effi-
ciency.

S5—Lemnis-Coils used to replace
any type of tuned radio frequency
transformers or antenna couplers,
will increase the sensitivity and
selectivity of your recetver,

GENERAL WINDING CO., INC,
214 Fulton Street New York, N. Y.
SEND THIS COUPON IF DEALER
HAS NO GEN-WIN LEMNIS-COILS
W

GENERAL WINDING CQ.. INC..
214 Fulion Street, New York, N. Y.
You may send me one guaranteed Kit
of three GEN-WIN Lemnis-Coils, com-
plete with blue-print, showing detail of
Look-up.
O Enclosed is money-order for $12.
(Ship postpaid)
DSmd C.0.D. (I will pay postman
$12 plus postage.)
It is understond that these coils are
guaranteed to afford the utmost in tuned
radio frequency reception.

NOIRE " i abde o el o m o il @b & Ak @ n 5@ b
Street ond Now. coiios cnnosulslie gsaesn
Gty 5 c= mwnt o bas A al rara . Jesn o

The [sofarad Circuit

(Continued from page 1152)
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oscillation at all points, it is necessary that
the bridge balance be exact over the entire
tuning range.

THE SOLUTION

Since it is impossible to construct induc-
tances that have no distributed capacitance
(that is, pure inductances), but is a simple
matter to build condensers having practic-
ally no inductance, it follows that only a
bridge having capacitances for all four arms
will satisfactorily fulfill the requirements.
Capacitances do not change in value with
{requency, whereas the inductances of coils
do change.

IFig. 2 shows a single stage of the Isofarad
circuit, an arrangement that fulfils all of the
above requirements. Fig. 3 is the all-capaci-
tance bridge as used in Fig, 2 analyzed in
the rhombus layout of the conventionalized
bridge. Note that the same lettering is used
in both figures. C; and C, are tuning con-
densers of the same size across the input
coil Ly. They are controlled simultaneously
by the same tuning dial and preferably
should be built in tandem with rotors on a
common shaft. Their capacitances are thus
equal on all settings of the dial. Cgn 15 the
capacitance existing betwceen the grid and the
plate of the tube. C» is a small variable
condenser, with micrometer adjustment, uscd
to balance the bridge. G is the grid of the
tube; P is the nlate; [F is the filament; and
A js the remaining point of the bridge. As
i Fig. 1, this circuit is halanced when

C, Ch
and since Cy = C,, then C» must equal Cen.

It should be noticed that this balanced con-
dition js indcpendent of such things as mu-

L

8+

? ]TRJI 1 ries

b

tual conductance of the tube, so the circuit
canot be made incfficient or obsolete by
changes in tube design, as is the case with
certain receivers employing other means for
preventing self-oscillation. When the bridge
3s balanced by the adjustment of C», the
voltage set up across the points P and F by
plate currents Aowing through L» has no
cftect upon the input circuit between points
G and A. And this condition of balance will
remain practically fixed for all positions of
the tuning dial which controls C, and C,.

IMPORTANCE OF COUPLING TRANS-
FORMER

The cffectiveness of the coupling trans-
former between tubes in a radio frequency
amplificr is limited hy the tendency toward
oscillation.  This tendency is controlled to a
different extent by the older devices, some of
which will counteract completely a strong
tendency to oscillate, while others will have
difficulty in suppressing fechle oscillations.
Such a situation has resulted in many in-
stances in too great emphasis upon the con-
trol device and too little upon the design
of the transformers. The general tendency
has been to emphasize the value of regenera-
tion and to discount the etectrical cfficiency
and voltage step-up factor of the trans-
former. The maost successful of the older
sets have been those supplied with some
manually-operated device to kecp regenera-
tion at the peak, just below the point of
oscillation.
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Saves Time—
Saves Current

The only 10-ampere charger. Uses no
more currvent than low rate ehargers,
No bulbs—no aclds—no fumes. Moiel
A for 6-volt batteries, $19.00; Model
AD for B-volt and 24-volt to 120-volt
batieries, in serles, $21.00. West of
Rockies, $1 extra. Ask Any Radio
Dealer.,

NILESMANUFACTURING COMPANY
Deot. 20, Ypsilanti. Mich.

The Famous Truly Portable

TELMACO P-1 Receiver
Four Tubes Do the Work of Seven

The peer of Qorubles in size, Wenght ease of tuning,

selectjvity, ] and price.
Aerial, loud Epenker and batterlew salf conr.mned
Complete with tubes and bnttenes 5125
$14150. Receiveronly .

P-1 Kit Saves Yon Money!

Our offer of the Telmaco P-1 Receiver in kit form has
met with enthusiastic reception. This contains al
parts, a3 built by us, including case, drilled and en

raved panel, and illustrated instructions. 80
Eomplde kit -
Ask your dealer or write us. Descrlpuve folder free.

Radio Division:

TelephoneMaintenanceCo.

20 So. Wells 8!. Dept. B Chlcago. ut.

& Quality Radio Exclusively W Established 1918

——

—

WELL PAID
RAD!O OPERATORS

You can be one—
ever increasing
demand—pleasant
and interesting— |
leads to big posi-
tions—hundreds
of successful
graduates praise
our practical
courses for opera-
tors, mechanics
and dealers. Write NOW for free
booklet on “Opportunities in Radio.”

Y. M. C. A. RADIO INSTITUTE

158 East 86th Street, New York City
Lenox 6051
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ATWATER KENT
RADIO

Radio 1s meant to be heard
—not necessarily seen

Model H, with ¢ fexible
cord, $22

M odel 20 Compact,includ-
ing battery cabie, but with-
out tubes, §80

Prices slightiy higher from
the Rockies west, and
in Canada

Hearthe Atwater Kent
Radio Artists every Sundayv
evening at 9:15 e'clock
{ Bastern Standard Time )
through stations—

WEAR . ... New Yord
WJAR . . .. Providerce
WEET . ..., s Bosean

WCAP
wvsAl .
weeo .o, . N
WEAR
WFL ) ...
woo §
WCAE
WCR .
wac
WTAG
KSD
Www
WL, .

Chicags

No longer than a row of a
dozen books, no higher than
vour fountamn pen, light enough
to be carried on one hand —
that’s the Atwater Kent Model
20 Compact.

It is the Receiving Set of
tomorrow, here today. It has
all the power in half the space.

It is only 6% inches high
and 193 inches long. [tis right
in step with the modern trend
of saving space. You can put
it anywhere—on a small table,

In the home of REX
BeAcs1, the author, you will
fird the Atwarer Kent Model
20 Compact Receiving Set and
the Model H Radio Speaker.

beside your favorite arm-chair,
among your books and lowers
and magazines; no new furni-
ture is needed,

For any room, in any home
—for beauty, convenience and
efhciency—you can do no bet-
ter than to select the receiving
set so satisfying in so many
homes—the Model 20 Com-
pact.

See it—hear it at any store
where Atwater Kent Radio is
sold—today.

Write for illusirated booklet telling the
complete story of rawater Kent Radio

ATWATER KENT MFG. CO.
A. Arwarer Kent, President
4713 WissAHICKON AVE., PRILADELPHIA
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7271{/1 Only
Halfa Dzal 2

NIQUE design of Wade Con-

densers spreads stations over the

entire 360 degree dial. The
Wade is a complete tuning unit built
with specially designed vernier dial.
This means twice as much space be-
tween stations for close tuning adjust-
ment; even wider separation of sta-
tions than the rotor plate types of
straight line frequency condensers
using standard 130 degree dials. None
of the annoyance of overlapping sta-
tions and jumbled reception. The
Wade Condenser gives the lowest min-
imum capacity and wider tuning range.
Covers the whole broadcast range and
down below 200 meters,

No Body Capacity Effects

A separately grounded frame insulated
from both sets of plates shields the con-
denser from all body capacity effects—
an important feature, exclusively in
Wade Condensers.

‘Wade Tuning Unit
Including Condenser and Dial
The Wade Tuning Unit consists of a
Wade Condenser geared to a four-inch
360 degree vernier dial of 16 to 1 ratio,
Finest possible control with no back-
lash. Prices below are for the com-

plete unit.

Capacity .000125 mid....$6.00
Capacity .00025 mfd.... 6.25
Capacity .00035 mfd.... 6.35
Capacity .0005 mfd.... 6.50

THE VIKING TOOL AND
MACHINE CO., INC,

745-G 65th Street Brooklyn, N. Y.

wAD

Licensee

That the gain due to the coupling trans-
former alone has some importance may be
seent by referring to Fig. 4. Here, in addi-
tion to the primary winding, we have con-
nected in the plate circuit a variometer Le,
Also, the input coil, L, has been placed
at a great distance from Ls. Now, by
varying L+, we can bring the tube YT as
closely as is desired to the point of self-
oscillation.  But since Lp and L, are widely
separated, the amount of energy fed to the
following tubce will be infinitely small. Ilere,
then, is a casc where the circait is brought to
incipient self-oscillation, but where the ar-
rangement 13 a decidedly poor radin fre-
quency amplifier.  Thus we have. as an ex-
treme case, the highly undesirable conditien
of a radio frequency stage which oscillates
violently but which is a poor amplifier.
The ideal to be achicved is the opposite
extreme, I which the radio frequency cir-
cult is an extremely gaod amplifier but is
periectly balanced against self-oscillation.
This requirement is met in the Isofarad
circuit since it permits high efficiency in
inter-stage transformers without instability
in operation,

USE OF UNEQUAL CONDENSERS

The original Isofarad circuit employed
double condensers of equal size in tandem,
for Ci and C,. The improved circuit makes
use of unequal condensers, C, being greater
than C,. This results in an increase in sig-
nal voltage applied between grid and fila-
ment, as the voltage drops across two con-
densers in series are inversely proportional
to their capacitances. That is, the voltage
developed across the input coil Ll is the same,
at any instant, as the total voltage across the
two condensers C¢ and C, in series. Of
this total voltage, however, only that por-
tion across C. is effective in producing a
signal; and since the smaller the capacitance,
the grmtcr the voltage developed across it, it
follows that C. should be small and C, re1d~
tively large. In the improved Isofarad cir-
cuit C, has a capacitance of 0.00025 uf, and
C, a capacitance of 0.0005 uf.

“If the relation, ‘the lower the capacitance,
the greater the voltage’ is truc,” one might
ask, “why not make C; still smaller and C,
larger, so that the unused voltage across C,
would be negligible in value?”

Such a guestion leaves out of account the
fact that the combined capacitance of two
condensers in series can never he greater
than that of the smaller condenscr alone.
In order to have a reasonable tuning range
we must set a minimum limit, therefore,
for C.

As a matter of fact, the voltage amplifi-
cation per stage is increased 34 per cent. over
that of the original Isofarad, which used two
condensers of equal size for the capacitances
C, and C,, and 67 per cent. of the total
voltage across the coil L, is impressed upon
the grid.

When we remember that such an increase
in the first two stages is further augmented
in all succeeding stages, it is apparent that
the actual ewnal intensity is greatly in-
creased over that obtainable with two con-
densers in tandem.

So far we have neglected two small capaci-
tances: first, the capacitance within the tube
between the plate and filament; and second,
the similar capacitance between grid and
filament. The first of thcse is across two
opposite points of the bridge and, therefore,
cannot affect halance. The second is due
to the smmall capacitance between the grid
and filament, and is connected in direct
shunt with the variable condenser C,.
It is necessary only to place a like capaci-
tance across C, to balance off the grid-fila-
ment capacitance. This is a simple matter
when C, and C, are equal in value, as in
such a case the bridge is balanced throughout
by equal capacitances compensating for one
another and as the only two variable con-
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Build the Set That
Holds 4 World s Records

The recciver 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 For

1) Longcst distance ever received on a
loop aerial—8.375 miles.

(2) Most consistent r(L(ptm'\ of stations
6,000 to 8,000 miles distant—117 pro-
grams in three months,

(3) Brought in 6 different stations in 2%
hours—all over 6.000 miles.

Complete Set of Parts......ov.von.. $£89.00
(Includes all necessary to mike an
of this wonderful recciver.

exact du
toge lvhu prints and complete build-
g insty uctions.)

Story of development and proofs of
records sent on receipt of stamped
and  addressed envelope.

Scott Radio Laboratories
35 S. Dearborn St., Dept. 618, Chicago

Dealers and set butlders twrite for disconunts

THE SIMPLEST PRACTICAL
RADIO SET MADE

$700

The RADIOGEM

The simplest radio outfit made—yet as practical
as tho west expensive. A crystal receiving set that
n operate and enjoy even though you know
nothing about radio. You receive the
JEM unassembled, together with a cleariy

ction book. whieh shows you how to
asily construct the set, using only
your lsy a geissors.  The outfly commlaes all
the nccessary wire, contact points, detector mineral,
tube on which to wind the coil, ete., ete. The
instruction buok explaing simply and completely tho
prineiples of radio and its graphic Hlustrations
muko the assembling of the RADIOGEM real fun.

THE RADIOGEM CORP.
“66-R W. Broadway New York cM

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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A Type for every Tube
Application

the story of whether “you get 'em” or not—that makes possible
clear, joyous, reception. That’s why Sylvania Tubes are preferred
and insisted upon by every radio user that has ever tried them.

Sylvania Tubes have clearly demonstrated time and time again their absolute

superiority over the average product—yet they cost no more and you can

buy them from any wide awake dealer. If the dealer in your town does
" not have them—write us direct.

To Wide Awake Dealers and Jobbers
We are interested in making a connection with wide awake

dealers and jobbers covering the exclusive selling rights of Sylvania
Tubes in the territory covered—For details write or wire today.

SYLVANIA PRODUCTS COMPANY

Emporium, Pennsylvania
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He was amazed—

he had been sure
it was static—

MANY fans are blaming static for noises
which are not static at all. They are
noises which can be eliminated. For exam-
ple unless you keep your contacts between
tube and sockets clean at afl times, corro-
sion is going to cause disturbing noises
whieh you may lay to static.

It is easy to keep these contacts clean
with the Na-Ald No. 400 De Luxe Socket.
Just a turn or two of the tube in the xqcl:et
cuts away all corrosion from tube termmgls
and clears up the voice of your radio in-
stantly. No need to take the tube out and

ndpaper each terminal with this socket.

hen the tube is turned in rhe socket, the
exclusive side-scraping duo-contacts scrape
away all corrosion and the terminsls come fo
rest on the scraped portions. The Na-Ald
No. 400 De Luxe Socket is the only socket
that eliminats noises due to corrosion.
Meter tests have proved this action sure
and positive,

And our No. 400-S Socket (the regular
No. 400 on spring mount) also climinates
microphonic noises due to vibrations.

Both the No. 400 and the 400-S sockets
are made of Alden-processed Bakelite which
conserves all the current energy. Laboratory
tests proved Na-Ald Sockets most efficient in
low loss and low capacity, Na-Ald Socket
No. 400 was sclected by ten famous radio
engineers as best for the famous Hammar-
lund-Roberts set.. It is part No. 6. List
prices: No. 400 and No, 400-S, 75c.

The New Socket That Takes All
the New Tubes

The new Na-Ald Socket No. 481-X takes
all the new tubes without adapters. Sure,
Positive Contact. Alden Processed Bakelite
for lowest losses. List price, 481-X, $.35.

Write for full information on the complete
line of Na-Ald Sockets, Dials and Adapters.

ALDEN MANUFACTURING
- COMPANY

Dept. K16, Springfield, Mass.

Alden Processed

Sockets and Dials

densers remain equal at all times, the “fixed”
values need no adjustment whatsoever. The
necessity for a vernier adjustment is pro-
vided for in condenser C:, shown in Fig. S.

It is more or less common lknowledge that
most radio frequency amplificrs are rela-
lively inscpsitive on the longer waves. This
is due partly to variation in the efficiency
of the coupling transformer. Therefore
transformers  whose efficiency decreases
greatly with increase in wave-length should
be avoided. As this effect is least pro-
nounced in transformers of the solenoid type,
they are used in the Iso® rad receiver.

The result is a receiver having remark-
able amplification on al wave-lengths, pure
tone due to the absence of regeneration, in-
herent stability and smoothness of opera-
tion, and truly remarkable selectivity—which
is necessary in an ultra-sensitive receiver.

SOLUTION TO LAST MONTH’S
CROSSWORD CALL-LETTER
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YOUR NEXT-DOOR NEIGHBOR
MAY BE THE STATIC

Some {ans have been blaming their receiv-
ing sets as poorly constructed because crack-
ling noises resembling statie are heard, even
when the antenna and ground are discon-
nected. It is true that such noises may
develop from f{aulty connections, cheap con-
densers, or defective batteries; but fre-
quently they arise from causes outside the
set.

It is reported that one fan became so
exasperated with his set that he finally tl rew
it out of the window, only to discover later
that the crackling noises were caused by
the operation of a violet-ray machine in the
adjoining apartment.

Another was troubled nightly by a sharp
staccato that started up promptly at eight,
continued for a while, and then died suddenly.
No explanation could be found, although the
annoyance continued for months. The odd
feature was the fact that it never occurred
Saturday nights. It finally turned out that
it was caused by the car of a neighbor who
left for work at eight, every night but Sat-
urday, from the garage to which the far end
of the antenna was attached.

Sewing machine motors, vacuum cleaners,
washing machines, and similar devices are
subject to much sparking at the commutator
when a lack of proper oiling causes them to
overheat.  These form another common
source of “local” static. Investigations
should be made to see if trouble arises from
such causes, before condemning the set.

AN OLD SONG RESUNG
Frest Necueor: Sav, Bill, what was

that music I heard coniing from your house
last night?

Seconp Nercusor: Music? Shucks, that
wasn’t no music. That was the radio!

Contributed by William Griffin.
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PRODUCTS
Sensation of Season

B-Eliminators
using New RAYTHEON
Tubes with

Operating a radio set is now a source of keen
delight to every member of the family, Con
sistent performance every night is assured with
the new B-Eliminators using the remarkable
new Tubes and Dongan Transformers and
Chokes. And anyone can build this B-Eliminator
at small cost.

Indorsed by leading radio engineers and well-
known magazine editors, every radio lover can
now possess the simplicity and 100 per cent.

reception possible with the new Tube B-Elim-
inators.

Transformers

List $7.00

. 509 Full Wavo for RAYTHEON Tubes.
37 Full Wave for R.C.A. UX-213 Tubes.
Full Wave for ¢

i X-213 Tubes.
LC.A. UX-216-B Tubes,
Half Wave for Cunningham CX-318-B Tubes.

Chokes

No. 314 20 henry
No. 506 30 henry
No. 339 50 henry

List $5.00

Full instructions and description matled on request.
Ask your dealer or send check or money order to fac-
tory. Sold under guarantee.

For Set Manufacturers

Dungen Is tho standard maker of transformers and
chokes fyr the leading manufacturers of B-Ehminators.
Engineering data and quotations oil request.

More than 12 of the. country’s leading sets use Don-
gan Audio Transformers. Any type you require. Your

requirements can be handled promptly in our big plant.
Priees on request.

DONGAN ELECTRIC MANUFACTURING CO.
Detroit, Mich.

2977 Franklin St.,

long-
distance
sets

COMPLETE

HESE arc tbe Awast feng distonce sein st the Rwest prices m
bistory. Wooderful new circuil that brings smazing resulls.
SATISFACTION GUARANTEED Evcrything tumished

with complele sets. There's a sct for svery pecker-book.

5 TUBE SET—100 Amp. Storage ""A’’ Battery,
rubber covered ''A” Battery Cable; ‘B Bat-
tery, 90 V. 5§ Tubes, Loud
Speaker Plug, Antenna

3 TUBE SET—3 Dry Cells;
3 Tubes, Loud Speaker,

2 Tubes, Head Phones, tenna 5
| TUBE SET—I Jny Cell; "B’ Battery, 2213
V.; 1 Tube, Head Phones, Antenna.....$18.85
Sets also sold without aceessories, Full line
radio aeexssorfes and partly assembled kits.

THE MELLODYNE RADIO COMPANY
\ Dept. R-2 Cinclnnati, Ohis

FREE RADIO CATALOG & GUIDE of newest ideas,

approved special hook-ups with Hiustrations.
Tremendous savings on standard radio parts, sets, kits. Be
sure to get thig thrifty book before you buy. Wonderful t
Unusuel? You'll say so. Write letter or postal NOW.
BARAWIK CO., 102-142 8. Canal St., CHICAGO, U.S.A,

Insure your copy reaching you each month.
Subscribe to RADIO NEWS—$2.50 a year.
Experimenter Publishing Co., 53 Park PlL., N.Y.C
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Simple
Entirely Noiseless
Permanent

~ Convert your radio receiver
into a light socket set with

cAsk your radio dealer

FANSTEEL PRODUCTS CO., Inc., North Chicago, Ill.

Sole Licensees in the United Kingdom: Messrs. Radio Accessories, Ltd., 9-13 Hythe Rd., Wellesden, London, N.W. 10

s . G
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Patented Nov. 18, 1924
@u{/r/)wéu
Consale.

For EVERY
Radio Set

A stunning piece of furniture that re-
stores order in the room where you
have your Radio! No more cluttered
table-tops, nor litter of equipment
under-foot.

No unsightly
horn in evidence,
either! "This con-
sole has its own
loudspeaker, in -
built. It's out of
sight, but with
very apparent
t_onal SUpEriori- g
ties. For it has
the highest-devel-
oped type of unit,
With horn built
of special non-vibrating, extra-hard
material. Produces clear, non-vibrant
tone.

Non-Vibrant Hor

clearest  tone
producer on the
market. Made af
special  composition
which defeats vibra-
tion,

There’s ample room for everything;
space for A and B wet batteries—or
battery eliminator—and for a charg-
ing outfit, too.

Finished in mahogany, or walnut
color. Dainty design of parqueterie
on two front panels. Top, 38 in.
x 18 in.

Additional pattern No. 128 {Special for
Radxola No. 125) in two-tone finish. Top,
21 in. x 31 in. Fitted with doors for access
to control switches of combination elimina-
tor-charger,

The price, forty dollars, is for the complete
console and includes the loudspeaker horn
and unit. Thousands of dealers are show-
ing this artistic addition to home radio
equipment. .

Rear View—Set Hooked Up

West of Rocky M1s., $42.50

Windsor Furniture Co.
1426 Carroll Ave.
Chicago, I,

i LT TN AL R RGARSE far

The Radlo Beginner

(Continued from page 1148)

ance. Equipped with a reproducing unit in
the base, it throws the sound upward and
outward toward the listeners. The result is
an amplification of sound, due to the direc-
tional effect so obtained, and also due to the
concentration of the waves by the shape of
the bowl-like horn. Spmkers of this type
are to be considered as quite good, inas-
much as they are small, compact and give
very good reproduction. The particular type

Fig. 2.
which employed curved tubing to obtain an
effective long column of air.

An older type of loud speaker horn

shown was made in either wood or pressed
fibre and, since the concentrating part of the
loud >pc1ker had no natural period of its
own, it did not enter into the reproduction
in any other way than to concentrate and
direct the sound waves.

THE NEWEST REPRODUCERS

After having been burdened with horn
types of loud :pedkus for several years, the
radio public was suddenly prt;entgd with
something entirely new and novel in the line

of radio reproducers. These are what are
now generally known as cone types of speak-
ers. Inasmuch as thev cmploy no horn, we
can disregard the length of any column of
air that may be uscd, because the cones
tlremsclves are really enormous diaphragms
that serve to shake or vibrate d large quantity
of air every time they are set into vibration.
There is no horn or other shaped object to
concentrate or direet the sound and no col-
umn of air need be set m vibration in order
to obtain amplification. This is becausc of
the fact that the conc itself sets up vibra-
tions in a large quantity of air at any oune
tme and thus the necessity of concentration
15 done away with.

When cone loud speakers were first intro-
duced, they had a good many defects. One
was that the reproduction was not even in
volume over all frequcncrec and distortion
was guite noticeable in many cases. This
distortion characteristic secmed to be quite
erratic and could not always be controlled.
However, these types have been improved
upon constantly and today there are a good
many types of cone speakers on the market
that are to be regarded quite highly.

LRSS At8a s A S A ] AT T
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“Binghamton, N. Y.

to the Pacific on
this indoor aerial!”

arscc

ANTENNAE

REG U.§ YRADE MARK
PATYENT PENDING

Sweetens Reception—
Greater Selectivity—
Volume to Spare—

New development of a radio engi-
neer has proved more efficient
than outside aerials. Increased
range, knife-like selectiv-
ity, greater volume.

Large Size Has
1000 Feet of Wire!
Type IXL EFFARSEE con-

tains 1000 reet of copper
ﬂe\l\l \\1 re, covercd with

Equipped with
g xed candensers. Used
inside ov out—can be hung on

walls, used under rugs, any-
where, Write for distance ve-
ports of enthusiastic users.

Type IXL (large).. $4.00
Type BXL (small).. 2.50

At any radio dealer
—or write direct.

FISHWICK RADIO CO.

131 CENTRAL PARKWAY, CINCINNAT}, O.

FAHNESTOCK CLIPS

“Popular Wherever
Radio Is Used.”

FAHNESTOCK Con-
nectors are used by
nearly every manufac-
turer of standard radio
sets and manufacturers
of high grade "A” and
“B” Batterics, FAHNE-
STOCK makes connec-
tors for every radio purpose.
“THE IDEAL CONNECTOR”
Catalog sent wpon request

FAHNESTOCK ELECTRIC COMPANY
Long Island City, New York -

FreetoMenPast 4O

What is prostate gland disorder? Whg does xt coma
t0 two-thirds of all men past middle age? Why does it
aanse loss of vitality, scmhca, aching

feet, back and legs? Amazing book,writ-

ten (by well known American scrent.st

%%gvers these questions and tells how'

0 men have found relief without
18, .

4054 Main §
West Office: Dpt.60-W, 71{ VanNuysBldg LosAngelesCal,

Sylfan
“RADIOMATES”

Receivers - Reproducers - Tubes

BAKER-SMITH CO., INC., San Francisco
Brauches in Principal Cities

You must see our new 64-page
Catalog before you buy any-
thing in Radio. It’s FREE. Yopav:
RANDOLPH RADIC CORP.
159 N.UNION AV. Dept. 2 CHICAGO, ILL.
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are heartily endorsed by the
radio industry. More than 200
leading broadcasting stations
have standardized on Willards
because of their steady power
and freedom from electrical
leakage. Broadcast listeners all
over the country look to them
for unfailing, satisfactory recep-
tion.

To every buyer you are also
able to offer the convenient
service and complete recharging
facilities that are featured in the
advertising of the Willard Bat-
tery Men.

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.

Thismeans 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.

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 our new
and practical plan for sell-
ing radio storage batteries.
The advertisements will be
signed:

Sales and Service through

The Willard Battery men
and their
Authorized Radio Dealers

Appropriate signs and

1173

window cards will identify

you as an Authorized
Dealer. Booklets and other
valuable selling helps will
also be furnished.

Your Nearest Willard
Service Station is Your
Nearest Willard Jobber
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STUDY
RADIO!

Radio, the field of
unlimited oppor-
tunity, calls for more
trained men.

Prepare yourself for
a high salaried posi-
tion by using your
spare time to study
radio at home.

Radio Institute of
America,theworld’s
oldest radio school,
has graduated more
than 7,000 students.
The value of RIA
training is univers-
allyrecognized—and
graduates readily se-
cure positions.

This coupon will bring you
a wealth of important and

interesting information.

RADIO
INSTITUTE
OF AMERICA

Formerly Marconi Institute
Established in 1909

324 Broadway
Wew York City

Radio Institute of America
324 Broadway, New York City

Please send me full_inlormation about
your Home Study Course of radio in-
struction.

1 am interested in the complete
course, including code metruchon
which qualifies %ar the Gov't
Commercia]orAma(eurRadmLxcense.

1 am interested in the technical
course for radio dealers, jobbers and
salesmen,
Name .....ooovinneen cerereeareans .
Address,....

— — = TEAR OUT== = = —

;j__:!r_____

One of the best and most reasonably-priced
cones on the market today is that illustrated
in Fig. 6. Omne reason for its quality of
reproduction and its freedom from distor-
tion is the fact that it really empioys two
cones, placed one within the other, but the
angle at the peak of tie inner cone is greater
than the peak of the outer one. Thus we

Fig. 5. A novel reflecting type of loud speaker,
built of wood, which operated well

have two dissimilar diaphragms being vi-
brated simultaneously by the same reproduccr
unit, and the result is that when one dia-
phragm falls down on the job of reproducing
a certain frequency, the other can almost
invariably be depended upon to carry on this
work and thus achieve very nearly perfect
reproduction (see page 1148).

The reproduction unijt used in this particu-
lar type of loud speaker is one that is most

Fig. 7.
speaker that will provide ample volume for a
dance hall.

Phote by courtesy of the Radio Corporation
of America.

A combined power amohﬁer and loud

rugged in construction, and the ather day the
writer witnessed several very striking dem-
onstrations of the power that can be pro-
duced with this unit when connected to an or-
dinary radio receiving set. In one instance,
the cones were removed from the vibrating
shaft and the unit was propped up against a
large plate glass show window. The vibrating
shaft was placed in contact with the glass at
about the center of the window, and
immediately the sheet of plate glass be-
came a diaphragm and gave forth quite a
faithful reproduction of the radio concert
being received. This demonstrated that the
unit was strong enough and ruggedly enough
built to actua”y shake or vibrate the entire
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REAL ENJOYMENT

LOUD SPEAKER

Assures utmost in volume and clarity
of tone—reaches full range of musical
scale, giving a {aithfulness of repro-
duction that equals hearing the orig-
inal.

Tlare in several handsome finishes.

PRICES $£22.50—$25.00—$30.00
Manufacturers

State and 64th Sts., CHICAGQ
e

22;
VOLT

unacid
everlasting
rechargeable
ugr
STORAGE
BATTERY

$2.95

Includes
chemical

135
buy
valt

$10.00:
$16. %0,

112% volts, £12.50;

99 rvolts,
1 Truly the big

vols,

§ teclor plate volltage had.
anrl '\pmn\f.d hy utherities snch as Popular Radio
luboratories.  Ove s sold on a non-red tape 20-day
uial offer with mwrn\o‘e refund if not thoronghly satisfied,
Fur LY Knock-down kits at gr

R’ Battery Charger $2.7/
ctfwr\d no maoney—simply pa y
Or write for my free liter-
Same day shipments.

i TR,
Rampla cell
the exp
ature,

1an cost en delive
testimonials and Ruarantee,

B. HAWLEY SMITH
314 Washington Ave,

W@KA—F—T_W
wire. 33 ft,

slz COMPLETE
WITH
wire,

porcelain tube,

Danbury, Conn.

00 ft. aerial
ground  and
aerial Insulators.
strip, ground clamp, naileiy
head phenes, (Withent
26.00.)

Send for FREE Deserintive Booklet,
giving namc of your dealer.
CRAIN BROS. RADIO SHOPFE
2304 Telegraph Avenue Qakland, Calif.

RADIOCAINS

FREE RADIO CATALOG & GUIDE of newest idess,
Approveq speeial hook-ups with illustrations.
Tremendous savings on standard radic parts, sets, kits. Be
sure to get thig thrifty book beforg yeu buy, Wonder{un
Unus ual’.You 11 sny so. Wrlte letter or postai NOW.
WIK CO0., 102-142 §. Cenal St., CHICAGO. U.S.A.

lead-in
knobs, set
accessories,
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AGNATRONS in vour set will give sweet purity of tone
—clear and complete rendition of all the wealth of
overtones. Mousic and speech come from the loudspeaker of the
Magnatron equipped set with rich fidelity and generous volume, |
recreating in your home the actual performance itself, whether
it be ten or a thousand miles away.

Magnatrons are the product of the oldest exclusive makers of
vacuum tubes. That, in a large measure, explains their
excellence.

There's a Magnatron for everv purpose. The DC-201A, the
DC-199, (large or small base), the DC-120 (for super vol-
ume), and the Rex (for B eliminators) all hist for only $2.50
each.

Write for your FREE copy of “Pot Pourri”—a snappy
revicac of mirth and music to Dept. N.

CoNNEWEY ELECTRIC LaBbs.,
Magnatron Bldg., Hoboken, N. J.

; siplete factory stock for Pacific
. ast carried af Pacific Radio Labs. p
256 So. Los Angeles St., £

*\ Las Angcles, Cal. i/

+1 Shay
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" Be Sure to Use
the Right Condenser
for the Job

If you are building a “B” battery eliminator, be sure
to use the right type of condenser in the filter cir-
cuits. The usual type of “By-Pass” condenser is not
designed for the high voltages required.

Dubilier Filter Condensers are especially designed
for use in the filter circuits of “B” battery elimina-
tors. Their working voltage is very conservatively
specified. That is why they give a permanent life of
efficient service at voltages up to their maximum
working ratings.

Remember that, with no load, the D.C. voltage im-
pressed on the condenser in your filter circuit is 1.4
times the secondary terminal voltage of the A.C.
transformer.,

Use the right condenser for the job—made by the 5
pioneer manufacturer of radio condensers. 1

Dubilier

CONDENSER AND RADIO CORPORATION

Dealers!—.
heard of.

THE .
Dept. $3.  125.27 E. 3rd St.,  Cincinnati,” Ohic

Rubber Covered Insulators

$22.50
Gets stations
Far and near

Hctual Size

Neat and efficient. For antenna, ground and
for lead in wires. Small scr starts readily
and makes finished job. Great improvement over
ordinary large, unsightly insulators. They keep
the wires in place and out of the way. Packed
10 in a hex, 25¢ at your dealers or direct from us,

CULVER-STEARNS MFG. CO.
Worcester, Mass., U, S. A.

AGAIN TO THE FRONT
Jol 753 tube set--ay an ex-
advanced set on the 1
vely for the new tubes,
from N York te Frise
perates with either dry cell or storage bat-
SATISPACTION GUARANTI
2 Tube Set—$22.50 5 Tube S
-Biggest po you Eevet
wonlan and tervitory quickly.

FARAWAY RADIO CO

2=~ 2~ s CAN TN
Insure your copv reaching you each month. Subscribe to Radio News—$2.50 a year l
Experimenter Publishing Co.. 53 Park Place. N. Y. C. J
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window. Then another demonstration was
carricd on.  The unit was placed so that its
vibrating rod was in contact with an ordi-
nary desk and the entire desk became a
reproducing medium. It vibrated quite
strongly and gave forth very good reproduc-
tion. It is obvious that a unit of this type,
constructed as strongly as this, can be de-
pended upon to give good service even
though it is handled quite roughly and sub-
jected to abuse that would ordinarily cause
loud speaker mechanism to become damaged.

Another new type of loud speaker that
has recently appeared on the market and
which is equipped with a power amplifier
is that illustrated in Fig. 7. This is another
one of the cone types of instruments and,
although it is rather cxpensive at first cost,
still the results obtained with it are certainly
wonderful.  Using this wnit with its power
amplifier connected to an ordinary two- or
three-tube receiving set, more volume can
be obtained than anyone could possibly need
in their own home. In fact, sufficient volume
of sound can be obtained to fill large halls
and places of entertainment.

HOW TO BUY INTELLIGENTLY

Now you will probably want to know
what you should do when you go to your

C -

FI1G. |

Fig. 1. This drawing shows why a long horn

must be used on a horn type of loud speaker,

in order to reproduce satisfactorily sounds of
the longer wave-lengths.

radio dealer’s store to purchase a loud
speaker. Have him demonsirate each and
every one of them to you on a working radio
set, and listen to one after the other in suc-
cession. During the test of each speaker,
have the demcnstrator tune in various sta-
tions so that vou get different kinds of re-
production to listen to. IFor instance, il a
soprano singer happens to be on some sta-
tion within range, listen to her and note
whether or not the loud speaker reproduces
high notes faithfully. Then turn to some-
thing else, such as a speaker or bass singer.
Note how these tones reproduce.

When you find a loud speaker that is rea-
sonable enough in cost for vour pockethook
and seems to reproduce quite well on both
the high and low niotes, as well as on the
medium ones, then that one is the one for
vou to buy.

Do not, however, he disappointed if, when
vou take it home, it does not seem to work
quite as well on your set as it did on the
dealer’s. In such an event, the trouble is
undoubtedly due to your amplifier. Re-
member that no loud speaker can he any
better than the amplifier that supplies it
with its motive power. If your transform-
ers are of poor construction, or not designed
properly, they will distort the incoming sig-
nals and the result will he that no loud
speaker, regardless of how good it is, can
ever hope to give good reproduction with
that particular amplifier.

More so than with the horn type of loud

& Mr. Peck, the author of this article, is
2 Associate Editor of SCIENCE AND IN.
S VENTION, His popularly-written articles
on Radio appear regularly in RADIO
NEWS.

i

o
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Each night, when a myriad flash-
ing lights make fairylands of the
cities, a million folks tune in. Play-
weary youngsters hear wonderful
bed-time tales; light-footed boys and
girls dance to the rhythmic music of
fine orchestras, and their elders lis-
ten to great musicians and world-
famous men. Winter nights no
longer drag in Radio Homes.

Bakelite played no small role in
bringing radio within reach of all.
Makers of radio sets and parts quick-
ly found that the use of Bakelite
improved both performance and ap-
pearance. That its splendid insulat-

Enchanting Radio Nights for Everyone

ing properties made it ideal for tube
bases and sockets, transformers,
rheostats and many other parts and
accessories. That its strength and
permanently beautiful color and fin-
ish made it superior for panels, dials
and knobs.

Make sure that the radio equipment
you buy is Bakelite Insulated. 95%
of the radio set and parts manufac-
turers use Bakelite.

Write for Booklet 24

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22nd Street

“The vegistered Trade Mark and Symbol shouwn below may be used only on products made from materials
manyfactured by Bakclite Corporation. Under the capital "B’ is the wuwmerical sign for infinity, or 1:;1lmulrt{
quantity, 1t syinbolizes the infinite wwmber of present and future uses of Bakelite Corporation’s products.

—

REGD. U. §8.
PAT. OFF.

—

Bell Mfg. Co. . Shaw Insul. Co. Polymet Mfg. Co. Airgap Products Co. O. R. Gischow Co.
Vernier Dial Dia; E-Z-Stat Socket

Gee Haw Dial
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The World's Largest Ex-

clusive Radi¢ Mail Order
House Will Send You This

Wonderful Book FREE

1926 Catalog of Everything
New in RADIO at a Big Saving

64 illustrated pages containing thousands of radio sets, semi-finished
sets and radio kits of all styles, sizes and approved circuits at attrac-

tive prices.

Beautiful models of the very latest designs and types.

Elaborate console models with loud speakers built right into cabinets
of genuine mahogany and walnut.

coast receiving range.

All Sets Guaranteed. Coast to
Catalog also contains everything in radio

supplies, including batteries, chargers, loud speakers, transformers,
condensers, rheostats and any other parts you may want for improv-

ing your set or building a new one.

You must have our catalog no matter what set or kit you want.
complete and includes all popular sets.

Qur line is

Our semi-finished sets come with all parts mounted on the panel and baseboard,

ready for wiring.

No matter what you want in radio—anything from a one tube to an eight tube
set, kit, or semi-finished sets—anything in parts or supplies—any radio data—

it's in our wonderful catalog.

J OUR H

GUARANTEE |
Every article ex-
actly as repre~
sented. Every
article is tested
before shipping.
Complete satis-
faction or
money cheer-
fully refunded.

Radio.

A Complete Manual of
You Cannot
Afford To Be Without
This Book.- It’s FREE.

Qur Catalog

Includes complete list of
broadcasting stations
and general information
and facts about our frec
service division. Our ra-
dio englneers will help
you solve all gour radio
problems. end your
name and address on a
card or in.a letter. Wo
will send catalog FREE.

REMEMBER —WE ARE THE LARGEST EXCLUSIVE RADIO MAIL
ORDER DEALERS IN THE WORLD AND CARRY THE BEST OF

EVERYTHING IN RADIO.

SEND FOR QUR CATALOG TODAY!

RANDOLPH RADIO CORPORATION

The Largest Exclusive Radio Matil Order House in the World

159 N. Union Ave.

Dept. 244

Chicago, Illinois

You get per- .

fect tone - Fofi
quality with
MURDOCK
HEADPHONES §

Wm. J. Murdock Go.
Chelsea, Mass.

MURDOCK<=>RADIO £

Spécial Library of Information
on

RADIO PATENTS

and

TRADE MARKS
JOHN B. BRADY

Patent Lawyer

Ouray Building Washington, D. C.

Cable address: Telephone:
RADIQPAT Main 4806

Insure-your copy reaching you each month. Subscribe to Radio News—3$2.50
year. Experimenter Publishing Co., 53 Park Place, New York City.

'

| ing or to pressure.

Radio News for 1*'ebr-'uary, 1926

speaker is it true that cone loud speakers
show up poor amplifiers. Therefore, after
you get your speaker, regardless of what
type it is, if you find that it does not repro-
duce as well as it did on demonstration, get
the amplifier of vour radio set fixed, It
may only necd some little kink attached to
it, such as a variable high resistance across
the primary or secondary of one of the
transformers, or a couple of by-pass con-
densers may clear up the trouble. In any
event, you must have your amplifier up to
snuff and operating correctly bhefore you can
hope to get good reproduction from your
loud speaker.

Practically any of the speakers on the
market today will give you fairly good re-
sults if attached to a good amplifier and so,
when we come right down to it, the main
part of vour selection will be deciding just
how much you are going to invest in a loud
speaker. Then you can proceed as described
above and bc sure that you will be quite
satisfied with the results obtained.

Special Cathode-Ray
Oscillograprhs

(Continawed from page 1133)
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it is deflected vertically by the oscillator,
will produce a figure on the photographic
plate more or less in appearance like IFig. GA.
I'rom this a curve showing how the poten-
tial of the central electrode of the plug
varies with time can be drawn. A pair
of such curves as determined by Keys for
different speeds of the magneto are shown
in Ifig. 6B, Tt is evident that results of
this sort can be used to improve the design
of magnetos, by showing exactly how the
output is affected by changing the windings
or the shapes of certain parts.
EXPLOSION AND GAS ENGINE
PRESSURES

Since the clectron beam of this instrument
is readily deflected by small potentials ap-
plied to K, it may Dbe used in connection
with piezo-crystals to register pressure
changes such as occur in explosions. Cer-
tain crystals as, in particular, those of Ro-
chelle salts, quartz and tourmaline, develop
small differences of potential between oppo-
site faces when they are subjected to hend-
This is referred to as
the picso-electric property. 1 pressures de-
veloped in gases or liquids are to be studied,
tourmaline 15 a very suitable crystal to use,
since the potential developed hetween opposite
faces of a crystal of this material is directly
proportional to the hydrostatic pressure ap-
plied to it.

Keys devised a vessel for investigating ex-
plosion pressure by the use of tourmaline.
This vessel is shown in Fig. 7. T and T
are layers of tourmaline crystals separated
by a sheet of metal foil, a wire from which
is led out through the insulator I to plate
K of the oscillograph. The layers of crys-
tals are clamped down by the plate U in the
manner shown, so as to be held at all times
under pressure, and are buried in vaseline

| to easure good insulation for the metal foil

| of the plug S.

and its connections. An explosive mixture
can be introduced into the vessel through
su'table stop-cacks and can be fired by means
1f the oscillograph key be
closcd immediately before the explosion takes

"1 place a figurs like Fig, 8A will be produced

on the plate from which the curve of 8B can
be plotted.
MANY OTHER APPLICATIONS

A great number of applications can be
made of the tourmaline pressure indicator in
connection with the cathode-ray oscillo-
araph. For instance, it could be used. as
suggested by Keys, to measure explosion
pressures in guns, and, with an oscillograph

<
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Next Year's Radio Set Wlll Be

Desighed t0 Operate On

House Electric Current!

Have Next Year’s Set Now

by Using the New McCullough A C Tube

The New McCullough
AC Radio Tube

is now being manufactured, for the
McCullough Sales Co., by KELLOGG
SWITCHBOARD & SUPPLY COM-
PANY, CHICAGO.

An assurance of standard of quallty
and uniformity, and of sufficient produc-
tion to meet the tremendous nation-wide
demand for this greatest-of-all advance
in Radio development.

An ALTERNATING CURRENT Tube,
operated by simply plugging into the AC
lighting socket (through small step-down
transformer). Developed to perfection
—the fulfillment of radio’s greatest
requirement.

A Tube with greater electron ernission
and increased signal response. A Tube

of more rugged construction and LONG-
ER LIFE.

LIST PRICE $6.00

Radio Set Manufacturers and Job-
bers of Radio Tubes are urged to get
in line with this important develop-
ment.

Tubes Ready For Prompt Delivery

McCULLOUGH SALES CO.

DISTRIBUTORS McCULLOUGH AC TUBES
963 Liberty Avenue, Pittsburgh, Pa.
New York: Chicago:
25 W. Broadway 533 Wabash Ave.

Outstanding Features of the McCullough AC Tube:

OPERATES FROM ALTERNATING CURRENT WITH-
OUT A HUM, because the AC circuit is insulated from the
wiring which carries signal impulses.

GREATER EFFICIENCY THAN BEST STORAGE BAT-
TERY TUBES, due principally to the greater electron emit-
ting surface of the cathode, which replaces the customary
filament.

BETTER QUALITY OF SOUND REPRODUCTION, be-
cause of a longer straight portion. of the tube's characteris-
tic curves.

LONGER LIFE, because it is operated at a temperature

of about half that of storage battery tubes, thus &ecreasmg
wear on electron emitting surface.

FREEDOM FROM MICROPHONIC NOISES, because grid

construction of cathode prevents vibration.

GREATER ECONOMY—the elimination of expense of
“A"” battery, charger, etc., more than justifies the greater
initial cost of the AC tube.

BUT SIMPLE CHANGES REQUIRED IN THE CIRCUIT
OF ANY SET TO USE McCULLOUGH AC TUBES. An
instruction chart enclosed with every tube explains slight
changes necessary.
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New 5 ampere Size

Tungar
en you want the best
battery charger

“Tungar” is fast becoming the word for
battery charger. And no wonder!

2

Tungar is the trouble-proof, easy-to-use
charger for all batteries. It’s the original
bulb charger. It's made by General
Electric. It’s noiseless. It can’t blow out
Radiotrons. Andit needs no attention!

Tungar

The Tungar is a G-E
product developed in
the great researeh
laboratories of General
Electric,

The New Tungar char-
ges 2,4 and 6 volt "A”
paueries;M to 96 velt
‘B"batteries,in series;
and auto batteries,too.
No extra attachments
needcd.

East of Rockies

Two amperesize $18.00

Five ampere size $28.00

60 cycles . . 110 volts
Merchandise Department

General Electric Company
DBridgeport, Connecficut

GENERAL ELECTRIC |

LET BOICE HELP YOU BUILD IT!

Send for his 64-page booklet containing helpful information and describing Boice-Crane Bench Circular Saws, 147
Band Saw, lig Saws, Lathes, Jointers, Drills, Mortiser, the Boice Guarantee and E-Z Pay Pl

8 Inch Bcnclll La | Junior Saw
ills, Saws, Sands, G

REG. .5,

BATTERY CHARGER

Tungar—a rcgistered frademark—is found only
on the genuine. Look for it on the name plate.

15 and does | Table
pplled with
Pound
Nwings 87, i
Cap. 19" C i . Sold
to C. without motor and
Al Daoice machines driven by % to %
ILP. moter attached to light socket.

W.B. & J.E.BOICE, Dent.802-B, Toleds, 0,

T

ny

e . 4
REAL TONE FROM YOUR SET Build the New
SIMPLY CHANGE OVER THE AUDIO At the O
END TO RESISTANCE COUPLED
AMPLIFICATION USING

MEGGIT RESISTORS
AT VERY SMALL COST IN 2 HOURS
SEND FOR FREE CIRCULAR
WITH DETAILS AND LAYOUT
COLE RADIO MFG.CORP, BLOOMFIELD,N.J.
o3 wrra

Send 25¢ for Booklet
“The Duadyne Cireuit,’”” with comnlete in-

for building, to
CAMFIELD RADIO MFG. CO.
807 Harriscn §t, Oakland, Ca!,

Insure your copy reaching you each month. Subscrihe to Radio News—$§2.50 a year.
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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modified in the direction of compactness and
portability, it might serve to measure stress
changes in the members of an airplane or
airship during flight.

A very promising application would be to
study the pressure cycles in gas engines dur-
ing operation. A suitably mounted crystal
could be inserted in the piston, in the cylin-
der head or in the cylinder walls of the
engine. Being absolutely without lag or
mertia, and capable of showing negative
pressures as well as positive ones, it could
doubtless be relied upon to give more ac-
curate information than we now possess, as
to what actually happens in the cylinder of
a gas engine at different speeds, with differ-
ent mixtures, different firing points, and
50 on.

In this article we have gone over a few of
the uses to which special cathode-ray oscil-

lographs, one each of the two principal
types, have Deen put. It will be at once
apparent to the most casual reader that the

possibilities of these justruments are very
large, particularly to those who have the
time and facilities to work with the specially-
designed outfits suited to investigational
work. We can look forward confidently to
the discovery of many new and interesting
electrical and mechanical facts. through the
continued development and application of
imstruments of this nature.

8-B TIME PRESSURE
GRAPH OF EXPLOSION

w
[°4
2
. 1]
=—=| i —
o
FIGURE ON PLATE OF
OSCILLOGRAPH AFTER 2
EXPLOSION 8 —ﬁ—‘
S
8-A %
“o .0t 0lz 013 .04 05
FIG 8 TIME — IN SECONDS .

On the left may be seen the oscillograph record
of an explosion, and on the right the working
graph plotted from this information. -

“ Solving the Problem of
: a Current Supply
g (Continued from page 1150)

3

current on and off from the “B” current sup-
ply device which is employed. With the
control switch thus wired, the radio user
may combine the advantages of the “A” cur-
rent supply set deseribed with the “B" de-
vice which he favors and thus operate his
radio set at the click of the master control
switch.

The device we have described, which is
built for both four- and six-volt operation,
employs, as we have shown, no radical or
untried principles but rather adapts in one
unit to the needs of the radio user, principles
and apparatus which have had the test of
vears of use in many commmercial fields. It
thus insures to the user a practical and reli-
able method of operation with finest radio
reception and eliminates most of the causes
of “A” current failure in radio service.

VALUE OF SMALL RHEOSTATS

One of the advantages of small rheostats
is that the turns of wire are close together,
and smooth operation results. They can be
used in small spaces between other pieces
of apparatus on the panel. The main dis-
advantage has been that a short contact arm
is apt to be stiff and make a stiff-working
piece of apparatus, A contact arm should be
springy so that it will hit every turn of wire
to make good contact, but must not offer too
much friction as the arm moves over the
wires.
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Not reproduction but rexcreation

CoxnEect a Rola Rexcreator to seems to be any musical instru-
your receiving set and give its ment—or all—at the will of radio.
marvelous perfection the height-  Rola rexcreates the swelling bass
ened expression of true rexcrea- of an organ, the poignant throb
tion. Rola is no mere repro- of a violin, the clear lilt of a tenor,
ducer of dominant notes. It truly  with all the individual color and
rexcreates. Fvery shade of tone  charm of each of these. It is the
is brought to life by Rola. The great master of radio rexcreation.
timbre of every instrument and  Sold by better dealers.

voice, reproduced truthfully, Tar Rors CoMpany
should be yours. Rola rexcrea- 45th and Hollis Strects

tion is so perfectly realistic that Oakland California

the performers them-
selves seem actually
present with you.

COCHCRDED

el
@

Marketed nationally to jobbers
through Baker-SaitH Co., Inc. Head

uilding, San Francisco,
in the following cities:
¥, New York City; 80
m, Chicago; McClintock
Building, Denver; 136 East Broad-
way, Salt Lake City; 443 S. San
Pedro. Los Angeles: Henry Build-
ing. Portland, Ore.; L. C. Smith
Building, Seattle: 179 Pender Street
West, Vancouver, B, C,

Rola

RE * CREATOR

- $36

The Rola Rexcreator
18 a precision instru-
ment, so finely attuned
acoustically that it
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2L0 London
365 m., 2FC Syd-
ney 1100 m., RH
Vienng - 660 m.,
BAV Haeren 1100
m,, DKP Kbely
1150 m., KOM-
ARGV (800 m.,
OXE Lyngby,
2400 m., BER~
LIN 430 m., PAS
Amsterdam 1050
m., EBX Carta-
gena 1200 m,,
ROME 470 m.,
LP,  Konigswus-
terhausen 680 m.,
WGY Schenecta-
dy 109 m., 3L0
Metbourne 1720
m., KOA Denver
322.4 m., BUDA-
PEST 2000 m.,
SBR Brussels 270
m., WEAF Necw
York 491.5 m.,
HAMBURG 392
m., WMBF Ml
ami Beach 384.4
m., CFAC cal-
gary 430, m.,
WGY Sthenectady

breaking distance records.

%7 //74/7////’ CHXC Ottawa 435
©

P

»-AROUND THE WORLD—>

40 m., 5MA Ade-
laide 850 m.,
CYX Mexico Cily
350 b, FL Eifte!
Tower 2600 m.,
2BD Aberdeen 435
m., PRG Prague
1000 m., PCGG
The Hague 1070
m., 2FL Sydney
770 m., STOCK-
HOLM 440 m.,
HBI Geneva 1100
m., WGY Sche-
nectady (660 m.,
BRESLAU 415
m., KGO 0Ook-
band 361.2 m..
CKAC Montreal
425 m., CHAC
Halifax 400 m.,
PWX Havana 400
m., KDKA Pitts-
burgh 64 m.,
F RA NKFORT
467 m., WOAZ
San Antonio 394.5
m., NAA Arling-
2 . ton 2500 m.,

- m., WOC Daven-
pert 483.6.

Traveling around the World

A yacht equipped with a Universal Plio-6, traveling around the world, would
hear broadcasting programs every night regardless of its location, because the
Universal Plio-6 tunes all wave-lengths from 35 meters to 3600 meters. An
American owner of this Golden-Leutz Receiver can listen for all European
stations as it tunes to the different wave-lengths used by foreign broadcasters.
In addition, for reception of American broadcasting stations from foreign
countries this wonderful receiver, designed by Chas. R. Leutz, is already

Cable, wire, write or phone for literature today

Manufactured by

GOLDEN-LEUTZ, INC.

(With which has been incorporated Experimenters Information Service and E. I. S., Inc.)

476 Broadway

- - New York City

CABLES “EXPERINFO,” NEW YORK

100 AMP. RADIO BATTERY

6 Volt - Rubber Case
TWO-YEAR Written Guarantee by
THOMAS WITHERBEE

. Storage Battery Pioneer for 28 Years.
Shipped direct from factory to yon. No middlemen’s
profit-—mno delays—no 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—mnot wood (unon-
leakable) —will outlast the battery itself. Lead coated
carrying handle. Wing binding posts.

Will operate the average 5 tube radio set from three
to four hours daily for a month to six weeks,

NO DEPOSIT or Advance Payment Required

Simply order—and we will ship by express amd vou ean exX=
b e bhattery al your express office to yaur heart’s content. I
) ree with us that Ji's tootfer ever made—pay the
expressman £0.98 plus exy arges.
If you prefer to remit r—deduet 50¢c. You run no risk
as we replace any defective battery during two yeurs.

THOMAS BATTERY GORP., S11 West 50th St., New York, N.Y.

|
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Speaking Into

Microphones i
(Continued from page 1123) 3

SR S

cannot handle them. We figure there are
at least fiftecen thousand telephone calls wait-
ing in New York and Brooklyn alone, and
there are hundreds of out-of-town calls.”
I do not think I will again give my num-
bers to find out if people are listening in.

Now, let us see what are some of the big
and new things that we have coming. I do
not think I have told you as yet about the
Talking Machine and Radio Men, Inc. Here
is an organization of more than a thousand
leading dealers in instruments. Their asso-
ciation, headed by Irwin Kurtz, holds a big
revel of the phonograph stars. Columbia.
Pathé, Vocalion are already co-operating.
and in all probability, other phonograph com-
panies will also follow.

Have you heard that WRNY has been
honored by the Metropolitan Opera Company
in having been chosen as its official bread-
cast station? Every night at 7:15 bulletins
of the Metropolitan Opera Company are
issued to the general public which give last-
minute notifications of the cast, changes from
the printed announcements, stories of the
operas, comments on the singers, and such

“official statements as the Metropolitan wishes

to broadcast. Th's is the first time that
the Metropolitan Opera Company has paid
attention in any way to the radio. We be-
lieve it is a precursor and forerunner of any
further developments from a radio point of
view. My compliments again, if you please,
to Mr. Otto H. Kahn. Giulio Gatti-Casazza.
Edward Ziegler and Billy Guard.

Now WRNY is the official station of the
Federated Women’s Clubs of America.
Under the direction of Mrs. Edgar Cecil
Melledge the strength 6f the Women's Clubs
expresses itself through this station.

A little understanding of what this means
might be conveyed by this fact: there are
more than four hundred thousand club-
women in New York City alone, more than
eight hundred thousind in New York State
and more than four million in America. The
opening gun in this direction was very im-
pressive. The Grand Ballreom was filled on
the morning of November 17 with the leaders
in women's club life, including such women
as Mary Garrett Hay, Mrs. William Dick
Sporborg, Mrs. Charles M. Diciinson and
Mrs. Tohn Clapperton Kerr.  You see
WRNY is gradually becoming the station
of big groups.

The Jewish Circle brings together all the
prominent Jews and Jewish groups, under
the direction of Dr. Isaac Landman. The
Catholic Circle is the expression of the
Knights of Columbus. introducing promi-
nent members of the church. and assures a
tremendous listenng public of Knights and
their families. The Protestant Circle is
under the direction of Dr. William B. Millar
and is a combination of one thousand
churches in New Vork City alone, with a
membership of over two million in the
metropolis.

Kiwaniars evervwhere are following our
WRNY Kiwanis Alliance.

Of course. the music goes brightly on.

WRNY, because of the Netropolitan,
Musical Couricr. New York Symphony, and
Philharmonic Societv, has gained a prestige
which no other station in America can cqual.
Added to the opera companies and other
new song features might be mentioned the
Odierno Quartette: the “American Song-
stress.” Rose Laurent; Fueene Frev. the
“Lieder Singer”: Faany Davidson, singer of
“Moods in Music”: the Becker Stringed
Quartette, a splendid ensemble which heads
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The Radio Broadcast UNIVERSAL has been se-
lected from more than 200 circuits as representing
the best practice in receiver design. It embodies all
the desirable features of radio construction.

We recommend this circuit to the amateur set-
builder with assurance that his fullest expectation
will be met from every conceivable angle of good
radio reception.

The “UNIVERSAL?” still but a few weeks old,
has already gained the nationwide approval of Radio
Engineers and Radio Editors.

Build one now and be ready for International
Radio Week, January 24--30, 1926.

Ask your dealer or write for booklet containing
complete construction data.
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(Not a
Wave Trap!)

188 times the energy!

WOALI signal intensity of 11, on the audibility
meter, jumped above 2000 with Penetrola— 188
times as strong! WCAL signal intensity of 35
was scrambled with WCBD at 29. But with
Penetrola WCAL went to 2000 plus, and
WCBD to zero —selectivily with a vengeance!

Any Penetrola demonstration will show you
things like that on any set with any number or
arrangement of stages. The wanted station is
immensely intensified; interference is over-
whelmed. So much volume is available for
distance that a shorter aerial may be used.
Your set is stopped from radiating, and is sta-
bilized. lt is needless to approach oscillation.
And dial readings stay substantially the same.

Principles known to be of immense promise,but
hitherto elusive, are now successfully applied

by Walbert Penctrola. The widely heralded
Isofarad Circuit, latest Walbert development,
is the foundation of Penetrola — unduplicated
in any way by anybody, because there is no
other Isofarad circuit. Nor is there any sub-
stitute for Penetrola action, which amplifies
ahead of the detector, strengthening signals
which would otherwise never be detected! Re-
member, signals too weak to detect cannot be
amplified beyond the detector.

In a few moments any receiver, however costly,
can be transformed with Penetrola. Or anyone
can quickly assemble the Penetrola kit and
obtain amazing Penetrola results most econom-
ically. The Penetrola price buys performance
which cannot be obtained with any amount of
investment in a receiver alone.

WALBERT MANUFACTURING COMPANY, 925-41 WRIGHTWOOD AVE,, CHICAGO

For the sensation of the
Furopean tests note
Penetrola Reception!

Penetrola Kit with Complctc Snnp]e
Instructions . . ..

Penetrola in Black Cryslalllle, for Ins(ant $35

Attachment

. $15

If your dealer is not stocked, remit purchase price direct to faclory and you w1H be prompt-
Iy supplied. State whether you wish Penetrola for outdoor aerial or for loop receiver.

PENETROLA

100 Uolt Storage *°B”’ Battery for $109 ¢

| grand and light opera companies in

had one

Service “A” Batteries
[ndestructible rubber ease. Two
™ uarantee.

tod amp. br....... 314,00
126 3o, ... *16,00

vour'14,%

SERVICE BATTERY CO.of Canada,

Everybody can now e
Storage “B" Batteries—
reception, greater economy. Rubber case pre-
vents leakage or shorting,
Will last for years with ordinary care.

SERVICE Rechargeable ‘B’ Batteries
i elrabler soer G $5.50
VOLTS

Prices in Canada VoL’ 7.
vor'17.%

137 RoncesvallesAve. *
Toronto. Ontario

joy the benefits of

nre power, quicter S E R V I C E
Easy to recharge. Double-Duty

CHARGER

Charges 6-volt ““A”’
or Auto ]nuenen
5

v IN
SERIES. Noiseless
in operation.  Ex-
tremely economlcal,
The height of eon-
a venience.

vour $12.50

SERVICE BATTERY CO.

704 East 102nd Street

Complete
withBulb

14

Cleveland, Ohic
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the Chamber Music Groups, and composed
of Rose Becker, Paul Ross, Isaac Kass and
Samuel Kass, all symphony people Amongst
the popular features might be menlioned
June Lee, who sings popular songs; IKatza,
Russian female Balieff; Lucille De Wolfe,
the greatest little singer with the ukulele 1
have heard in many a day. and many more.

Have you seen WRNY’S Honorary Ad-
visory Bourd, which includes such namcs as
Charles M. Schwab, General Kincaid, Fred-

erick Brown, Richard Hageman, Josiah
Zuro, Bertha Kalish, Walter Damrosch:
Sophie Irene Loeb, Jack Dempsey, Babe

Ruth, Red Grange, and many others?

I was glancing over a list of prominent
people who have been at the station. It is
periectly amazing how, in threc months,
WRNY has had the greatest men and women
in all walks of lifc.

In passing. I want to call your attention
to the “Side Walks of New York,” in which
every neighorhood of the city responds to
the roll call and tells about itsell in five-
minute appearances. This goes on from the
Battery to the Bronx, and from one river-
side to the other.

And now I want to
most important thing that has happened
since I wrote you last. [ have just sent to
press the Radio I'orecaster. 1t is a 64-page
book which gives a six months’ program of
WRNY from December 15 to June 15, with
pictures of all the artists who are featured.
and stories about them which enable the
WRNY listeners to know the interesting
facts about their favorites. The book is
going on the newsstands at 25 cents a copy.
but I have persuaded the publishers of Raoto
News to let me give a copy of this to any-
one who writes to me before February 15,
at the Roosevelt. So, i{ vou have not had
a copy. ask for it at once.

tell you what is the

DIGEST OF THE MONTH

In addition to the appearance of the
their
regular performances of the classics, every
one of the feature artists at WRNY has
to four appearances during the
month.

Ben Bernie’s and  Orlando’s orchestrus
at the Roosevelt have had .their orchestras

i on the WRNY platform frequently, and the

Literary Department has functioned and has
brought many cclebrities.

The Radio Theatre Plavers,
direction of Alfred Rigali, have presented
“Nothing But the Truth,” “Bought and Paid
For.” “Her Husband's Wifc” and “Civilian
Clothes.”

The Radio Art Plavers, under the dirce-
tion of Mr. V. P. Newmarle, have been heard
in  Moliere’s “Affected Young Ladies™

under the

Chekhof's “The Boar” and Shakespeare's
“Taming of the Shrew” and “The Merchant
of Venice.”

Harvey Wiley Corbett has hrought such
men as  Grosvenor Atterhbury, Professor
William Dinsmore and Alfred C. Bossom.

The Women's Hour has taken big form.

The Novelty Night IFeatures an Friday
nights are among the most popular in the
radio field. There was one night that Mental
Telepathy was the feature and you should
have heard the calls and seen the letters
from the listeners that the telepathic idea
had actually gone across. People caught our
thoughts. Then there was the OQld German
Band Night, and how everyone roared over
it!  “Superstitions” was an unusual feature
on Friday the thirteenth. There was a
repetition of the Spiritualistic Seance. There
was the Simultaneous Musicale that A. Russ
Patterson broadcast with a company of
artists, and the program was simultaneouslv
sung in hundreds of homes, churches and
scmols

Then there was the Aviation Banquet,
which was given at the Roosevelt, and which
was broadcast by this station through Tom
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C-H Radioloc

The radio switch that
locks with a key. Protects
tubes and balteries
against childrenand med-
dling adults. One hole
mounting— quiet opera-
tion. Dustproofcase. Two
keys with every switch.

Radio Switch

Thus More Than a Million Concerts Start Every Night

C-H Radio Toggle
Switch

The very popular toggle
switchidea applied for the
first time to radio. Beau-
tiful appearance. “‘On’’
or “off”’ with a flip of the
finger. Neatly etched
plate to indicate position.
Requires very little space
back of panel. Contacls
are broad and self clean~
ing. Quiet operation. One
hole mounting, Nickel
finish,

HE first panel mounting switch built exclu-
sively for radio service? It carried the Cutler-
Hammer trade mark.

The first radio switch that locked with a key to
protect tubes and batteries from meddling fingers?
It was designed by C-H engineers.

The first handy toggle type radio switch? Yes—
it, too, was built by Cutler- Hammer,

Little wonder that they are found in more than a
million sets today. For they were designed to render
the trouble proof service for which they are now
famous and their patented mechanism cannot be
duplicated. Because they sell in such tremendous
quantities their cost of production is remarkably low.

That explains why most radio fans build them into their
sets, and why you find them on so many manufactured sets
today.

Your new set will, most likely, have a C-H Switch,whether
it is the product of your own hands or a huge factory.

THE CUTLER-HAMMER MFG. CO.

Member Radio Section, Associated Manufaclurers of Electrical Supplies
MILWAUKEE, WISCONSIN

oA list of some of the
prominent radio
manufacturers using

C-H Radio Switches

Acme Apparatus Co.
American Bosch Magneto Co.
Argus Radio Corporation
Astral Radio Corporation
Chas. A. Branston Co.
Chelsea Radio Co.

Dayton Fan and Motor Co.
Freed-Eisemann Radio Corp.
Gilfillan Bros., Inc.

Howard Radio Co.
Malone-Lemmon Laboratories
Wm. J. Murdock

Robbins Radio Co.
Silver-Marshall Co.

R.E. Thompson Co., Inc.
Victoreen Radio Co.

Workrite Mfg. Co.

C-H Heavy Duty

1185

Morc than a million in use,
Preferred by both home set-
ilders and manufactur-
ers. Many have imitated the
knob, bul no one can dupli-
cate the palenled “floating
contactor”™ construction —
the secret of its long life.

CUTLER-HAMMER

—* Radio Parls for Performance, —=
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oW You can

near ALL
notes/,

A Thordarson Autofornier
Amplifier built in accord-
ance with instructions
and diagrams fuy-
nished with eackh
Autoforme-

2 me
Deepest Bass to Highest Treble
Brought Out Clearly

The Thordarson Autoformer is not “another trans-
former.” It is an all-frequency amplifier, an entirely
new instrument developed and built only by Thor-
darson. Autoformer Amplication is step-up imped-
ance coupled with capacities and resistances. Write
for fully descriptive literature. Autolormers, $5
each. Dealers everywhere,

RS

O, ) \»)

Trade-Mork Registered

All Frequency Amplifier

Full amplification of
» 4+ those bass notes hith-
erto largely “lost.”

2 Greater clarity on all
notes, .

Improved reception
of distant programs.

4 Better volume control.

These are the four great improvements
achieved by Autoformer Amplification

oG
TS
OZARKRN
Deresnadyne
ADLER~ROYAL
MURDOCK

Other Thordarsons

Thordarson Super Audio Frequency
Transformers in either sub-panel or
top mounting type. Three ratios: 2-1,
$5: 314-1, $4: 6-1,'84.50., Thordarson
Power Amplifying Transformers, $13
the pair. Thordarson Interstage
Power Amplifying Transformers, $8
2 each. All Thordarson products are
o : unconditionally guaranteed.

THORDARSON ELECTRIC
‘WORLDS OLDEST szlﬁ%m%

Chicago. US.A.

MANUFACTURING CO.
USIVE

TRANSFORMER MAKERS

Also choice

SilverMars of the
G ) MacMillan

Axctic
‘NewporTt Expedition

A Guaranteed Radio Tube
Within Reach of All

Lcery tube guaranteed. A tube
fer n dollar of §J value. A trial

DI

order will consince you as it has
is of others, Send your
orders at once.
Orders sent €.0.D, parcel post.
$7 .00
dealer.
EACH

(with standard base)
Dealers, Write for Discounts

GEM TUBE CO.

. N. 200 B'way, N. Y. C
220 So. State St., Chicago, NI
Lafayette Bidg.. Detroit, Mich.

K-
SCOUNTs
1o QADIO DEALERS

breaking scason. Make the most ol
our:new big catalog before you buy. Hug
stocks of standard radio parts, sets, Kits ready
for quick shipment at lo
wholeeale prices.
tubes, batteries.

CATALOG FREE

A lifetlme opportunity 1s open for you as a radio

Radlo promiscs its blﬁosﬁ, rouolrd- °
t by getting
s e

est rock-bottom
offers on Gaest sets,

Wanderful special
i NOW,

Write for fres cop:

W. C. BRAUN COMPANY *{385; Ciigten 3te
]

Insure your copy reaching you each month,

Subscribe to Radio News—$2.50 a year
C

Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Hill, President of the American Society for

the Promotion of Aviation, Inec.

| no tilament

There were many distinguished guests,
among whom might be mentioned the Hon.
Fiorello La Guardia, General William
Fechet, Colonel Bishop, Colonel W. Hart-
ney, and many more.

One day in the grill room of the Roose-
velt, a nunique picture was the sight of two
hundred choir singers under the direction
of Dr. Morgan, on the very spot where peo-
ple dance to the music of Ben Berniec, and
Dr. Millar delivering his sermon in the spot
when Ben Bernie hands out ‘his wise cracks.

The Up and Down Broadway {cature has
been a knockout all the way through. Among
the companies that have appeared this month
have been “Laff That Off.”" “Dearest Ene-
my,” “Twelve Mites Out,” “Earl Carroll’s
Vanities” and “The Florida Girl.”

Every day at WRNY is packed full of
excitement and interest.

P. S.: Charles D. Isaacson’s Concerts at
De Witt Clinton Hall, Tenth Avenue and
59th Street, and broadcast through WRNY,
are quite the event of the air. Every Sun-
day night WRNY’s program director and
his associate assistants appear at De Witt
Clinton Hall.  The concerts are free of
charge and from a thousand to fifteen hun-
dred people are always in the audience.
These concerts have been running for more
than ten years, and over three million people
have been in attendance at thenw

I"i&')'a'nt To Know

(Continued from page 1163)

LR e

is cevy critical, is the plate potential to be deter-
mined by test.

Although 8-uf condensers are shown, condensers
of larger capacity will reduce any ripple that may
remain in the out-put.

Before using this rectifier on the set, switch
Sw.C should he set for the lowest possible voltage
and the transformer connected to the 110-volt line
for about 10 minutes. The oxide filhm will by then
be formed on the aluminum electrodes.

S
001 MF

TICKLER

Fig. 2161-A, A three-circuit tuner, arranged

so that a crystal detector, grid leak and con-

denser, or grid bias method, of rectification
may be obtained. Sec page 1163.

he a push-pull arrangement,
for selectit either the first or second stage of
power amplitication. The tubes recommended for
the two-power stages marked 4 and 5, are UX-112-
type tubes. Type UX-210 tubes can also be used
in these two positions xtraordinarily good
results. In the event that these tuhes are used,
resistance is required at “R,” with a
6-volt supply. When UX-112 tubes arc used a
yesistance capable of carrying Y ampcre per tube
nust be provided for the set, The UX-210-type
tube will require a negative “C” hias in the neigh-
borhood of 15 volts.

The 8-uf. condensers must have a high insula-
tion value.

Bv use of the unusually efficient and high plate
voltage supply described above, one need not give
the attention needed hv *B™ batteries of the usual
type - which age rapidly under such heavy duty
service and eventually become noisy, or the storage
“B" hattery that requires frequent recharging, or
the next best proposition, the motnr genervator with
its attendant and undesirable commutator unnises.

This circuit is an unusually efficient onc for
driving cone-type reproducers,

Switeh Sw.B may

m
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"How to improve
~ your radio set

A THOUSAND fellows may tell you a thousand different ways
—but based on the experience born of making the first
audio amplifying transformer for receiving sets ever sold
to the public and the first C. W. Transmitting apparatus,
Acme believes you may be interested in knowing what we
recommend. The 10th edition of *‘Amplification without

Distortion’’ explains it fully.

" Over 300,000 Acme friends
President, Acme A pparatus Co.

THIS book, ‘“‘Amplification without
Distortion,” has brought thousands
on thousandsof enthusiasticletters
telling of the help it has been in
improving radio reception. Save
thisparagraph, print yourname and
address in ink across it and mail
with 10¢ to Acme Apparatus Com-
%aréy, Dept. K12, Cambridge, Mass.,
.S, AL

have found this book helpful
— perhaps you will too—at
any rate send for it and see,

The new Acme ““double free-edge
cone” loud speaker, Round mode
(shown) $25. Cabinet model, $35.

‘If your lou
speaker sounds
like’Cohen on
the telephone’

....do this/

ing Transformer, closed
metal box type. Price, $5.

More volume

Th Acme B-eliminator. Two
nw;erl‘:‘l}:'»l (110wvolts 60 cycle) $50.
E-2 (110 wolts D. C) $20. Ray-
theon Tube included. Ewverlasting.

BEFORE "

your Bbatteries
go dead ... ’
....do this !

distance

" quality

..this new way

WHEN you notice the
first signs of fading, do
this. . get the last *B”’
supplyyou’llever need—
an Acme B-eliminator.
Unlike others, it has no
filament to burn out;
is everlasting, has no
noise, no hum, no dis-

- tortion; gives greater
volume; adds more dis-
tance to any set, 1 tube
or 10.

THE new Acme MA-2
Audio Transformer re-
moves the ‘‘clutching
hand’ from radio’s sen-
sitive ‘‘throat.” The
delicate under and over-
tones are now amplified
(not choked off) as clear-
ly as the middle voice
and musical ranges have
always been. The result
ismorevolume, distance
and quality.

YOU know the old re-
cord, “No, this is not
Lieutenant Cohen, it’'s
your tenant Cohen.”
Distortion made this
joke. But it's no joke
to have to eternally
strain to make out what
an announcer is saying.
Get an Acme ‘‘double
free-edge cone’ loud
speaker and your mega-
phone days are over.

Sold only by Authorized Acme Dealers

- ACME ~for amplification
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BENJAMIN
Straight Line Frequency Condensers

String out the stations symmetrically from one end to the /5{

Benjamin 1 1v1 ' FB 1 4
Cle o Tone other. That is selecm{lty supreme! }Zvery station has a & Biaanits
Sockets clear space for tuning. The old-time crowding is Tuned Radio

Freguency
Transformers
Even in what has
been considered an ex-
cellent set, it is astound-
ing whatanimprovementin
. tone, volume and selectivity
the introduction of these coils
produces. Pur up singly and in
sets of 3. Use .00035 MId. conden-
sers with these coils.

Stop tube noises
by preventing the
iransmissionof outs ™o
side vibrations into mi-
crophonic disturbances,

.. eliminared. Tuning is simplified and best of
’ all, with its low loss characteristics, radio .«

i 0. reception is definite and distinct.
Four springs support the "3 The precision in workmanship ¢
base and absorb all shocks and % g supe[la[ive_ The finish is .~
jars. The new ““Push” type Cle- Y% . N 4
a.Tone sockets are for standard dullsilver. In threesizes: //
.00025 Mfd.; .00035 y.i

UX and WX tubes. Ry
a oly 25, 1925: May 2, | f
Patented July 25, 1925 May 2, 191} . \ Mfd, 0005 l\lffd |

Benjamin Electric
Mftg. Co.
120-128 S. Sangamon St.

icago

448 Bryant St.

San Francisco
Manufactured in Canada by the
Benjamin Blectric Mfg. Co. of
Canada, Lid., Torento, Ontario

Patonts Panding

S

0 S

Old Tubes Made
Good As New

D AR A

HIS latest Laboratory product will re-
condition any old, run-down, even
worthless tubes, as long as the filament
still lights, Makes them as good as new ina
few minutes’ time. Costs but few cents
more thi ! Slmple, cfficient, practical. Big
meney -s. in use. Operates on either A. C.
Model No. 20 Tar UV-201A

Model No. 10 for UV-109
Bound to do the work on our

Money-Back Guarantee

Money cheerfully refunded if desired results fail. But we are sure you will
find the Mack Reconditioner pays for liself in one evening. Many making
gooed money restoring friends” and hbors” old tubes. You cannot el
Act quick on this special short-time oductory price. Sent Postpald wit
full directions on receipt of $3.65 (33.85 in Canada and forelzn countries
Be sure to state Model No. wanted. Our guarantee refund prico protects
you. Send now.

724 Gass st. MACK LABORATORIES

$365

For fine rone

uality, vol- =V

tance, your —

tubes MUST

beinperfect A
condition.

Chicago, Il

“THE CURE FOR RUN-DOWN TUBES"
e e e e e e e
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Readers will lie interested to know that a set

buile this form af plate supply reproduced
the sigr of a broadeast station fifty miles awa
so loudly and clearly as to be perfectly understand-
able at excellent audibility, two miles from the

aker.
3 menters desiring rmore detailed information
regarding the tuning system and circuit, sclected
for the qualities of selectivity and sensiu’vity, and
the plate supply selected for the reasons enumer-
ated above, are advised to study these references:

“The One-Stage Radio Frequency Amplifier,”

page 21, in_the November, 1925, issuc ol QST
zine  (Hartford, Cann.); “The Reactodyne
uit,”  page 796, December, 1925, issue of
Rapro  News; “Flectrostatic A.C. to D,C. Con-

verters.” page 1077, March, 1923, issue of Science

and Intention.

_Q. 2. In the November, 1925, issue of The
Fxperimenter magazine, in the article “How to
Make and Use a Wave-Meter"” (A. P. Peck, Radio
JMO), page 18, is a circuit, Fig. 1, showing a

MF
TRCLYTIC
SEC|

RECTIFIERS
Sw

£LE

B+ 350 V. DC.

4aMF
L,S_o—"—|

|
¢

|

Q. 2182

b

—J

An unusual circuit employing the use of elec-

t.olytic rectifiers to supply B voltage for the

plates of the last two amplifier tubes. (See
page 1163).

Neon tube for i :
wave-length  det inations. -
Necn tube may be made to cause circuit oscilla-
tion. 1f this fis the case at audio frequency, I
would Jike to know how to make zn audio fre-
quency osciliztor using the Neon tube.

A. 2. The cireuit v ted is No.
(shown age 11900, ¢ “R” may
a fixed he { uired is most easily
ariable with a range
, for testing the initial

wmd  the

The -put may be used for testing the response
fer loud rmers and head-
pr c3 o

The Neon t m lamp” obtain-
able in Kngland, acquired Neon
a 3 d in the West park-C” auto-

k plug tester, or the Airco “Ignition
¢ this type of lamp only requires about 15
at 200 to 300 wvolts, to “‘strike” the
Ustrike” is taken from electrical
nomenclature, ordinarily used in connection with
electric ares, with reference to the starting of the

ar tion; and relates in this instance to the
N ng of the tube), andA since the current re-

quired to maintain oseillation of the Neon tuhe
circuit is only about tzeo milliamperes, an ordi-
nary ‘BT Dhattery will furnish amply sufficient
current, In fact, ““B"” Dbattery current consumption
is about one-third that of "the ordinary vacuum

ransmitter



Radio News for February, 1926

4 { ‘A batteries +“B” batteries
+ RECTIGON =
clear radio reception

© 1026, \
W.E & M. Co. i

How to ‘Prove

this Result

Complete your set with a Recti-
gon! Keep your batteries so full of
life that every turn is a tune, every
adjustment of the delicate knobs a
meansof furthering yourradio joys.

It’s a simple thing with a Rec-
tigon. Just snap the leads into
place and your “A’" and “B” bat-

teries—also your automobile bat-

tery—will surprise you with their
old-time pep.

There’s no muss or fuss with a
Rectigon. No acids or chemi-
cals. No moving parts and no
noise. It’s a handsome, bright,
maroon-enameled helper that will
get the best out of your radio—

and continue to do so.

No storage-battery radio is complete withont a Rectigon.

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 4 SOUTH BEND, IND[A—N_A

Westinghouse manufactures, also, 2 complete line of Micarta radio panels, Micarta tubes and instruments.

D

 © ¢The estinghouse
~ Rectigon Battery Charger

118¢
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Swooping Down
on Static

As an eagle swoops down on its prey, devour-
ing it hungrily, so does

AERO-
Loor

devour static, consume interference, and swallow up
regenerative squeals.

Unleash the hidden power in your radio set! Give ita
chance to perform ar maximum cfficiency.

Attach this ““loop-within-a-loop."” The inside loop is
stationary, acting as a booster, while the outer loop is
adjusted by rotation.

Used with—or to replace—outside antenna.

Ask your dealer. If he does not carry it yet, we will
ship direct, express prepaid, on receipt of price. Be sure
to specify the sct with which it is to be used and please

give your dealer’s name,

Sells for

$172.50

Write now for Descriptive and Diagrammatic
Bookler. Your Copy Mailed Free.

MANUFACTURED BY

UTT-WILLIAMS ELECTRICAL PRODUCTS CO.
SANTA ANA, CALIFORNIA

- % Beautifutly fin-
SCOTT SALES COMPANY

National Distributors

seuny moess 443 SOUTH SAN PEDRO ST. ~ LOS ANGELES, CALIFORNIA

Beauty and Elegance
Direct to You at
Lowest Cost

Lid splined hoth ends to prevent warping.
Nickeled piano hinge—Full length.
Nickeled 1l support of artistic design.
Anti-vibration cushion feet (not visible
mocut),

E;dges of lid moulded to match botton.
Shipped securely packed in strong carton. i
Prompt shipment. Big stock for holidays. | |

A Radio Cabinet

Hard-
wood  Solld
Tiubbed Black
Mahog- Amer-
any  lean
Finish Walnut

Tx2

Tx50x7% or 10

in. deep ... 6.0
Add 25¢ for “E-Z
Plug.
Cash with Orderor C.0.D.
17 15 uf priee sent with
order, Prices F.O.1B. Hickory, N. C,
Order express shipment, often cheaper than
much sajer ! :

8.00
Fone

oy, .
mail and

from dunwge.
Free with Each Cabinet 2 glued-up stock non-warping
14 -inch Daschoard. Free Catalogue.

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.
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tube.  Another feature is the elimination of the
YA hatwry.
. If it is possible to incorporate the new
DeForest Anti-Radiation device of Roy Wea-
gant with a regenerative receiver of the so-called
single-circuit type, so as to prevent radiation of
squeals and whistles, please show how it can be
done and give all details necessary. Would the
large Acme audio transformer work satisfactorily
in the set? Or would the Erla code transformer
work best?

A. 3. Yes, it is possible to apply the principle
you mention with no difficulty at all. The changes

are probably made sufficiently clear in circuit
diagram Q. 2162-B on page 1163.

The aerial is removed from its usual position
(1) and placed as shown at (2). The .00025 yf.

condenser shown in the first position of the aerial
may be tried at point “X' of the aerial in the
second position, but it will probably not be found
at all necessary for its usual purpose---increasing
selectivity.

The coil marked “Choke’” may be the secondary
of a good radio frequency transformer of the
aperiodic type, such as the Aeme R-2, the Duratran,
the All-American R-201A4, etc.

A Chelton Midget condenser may be used as
N.C. Other condensers of the type used in neutro-

i
_|F_L
.05 “{l—l .
cw::cvn 075 __"_,—o o

R

FARADS

Q-2I62:A

Fig. 2162-A. An audio frequency ascillator,
involving the use of a Neon tube.

dynes for neutralizing purposes will probably prove
tisfactory, if 50 gul. capacity can be obtained.
Any good muke of audio frequency transformers

may be used, with the lower ratio transformer
in the sccond stage.
The ratios of the new amd old model Acme

transformers, and other comparative data are:

Xo. RATIO HMEIGHT DEPTH WIDTH WEIGHT
PR 1) 31 | 3 an 2141 S oz,
MA-2 5 37 4" & # 16 oz.

It is inadvisable to use the code transformers
mentioned. unless it is desired to reccive mostly
code signals. in which case inductances L™ and
“rotor”  wo he entirely different from (h
broadcast values; which may be, for example, "I
50 turns of No. 20 D.C.C. wire on a 3-inch tube;
“rotor,” 20 to 40 turns of No. D.C.C. wire
wound on a 2%-inch form. the exact number of
plate coil turns determined by the particular tubes
used.

The Trla code transformer is ca'led the “1.000-
cycle” sformer and at this freguency ar which
it peaks, a voltage amplification ratio 1s approxi-
mately 30:1 and is the mast suitable transformer
on the market for the amplification of code signals
of 1,000 cycles frequency (approximately).

| Factsand 'Fallacies
About Radio Wave

Transmission ‘
: (Continued from page 1139)

mospliere, so we are nowadavs using new
forms of antennas to shoot high-frequency
radio waves upward instead of starting them
out horizontally.

Recent theoretical work by Larmor, an-
other English physicist. has extended this
theory by showing that the height of the
conducting level in the atmosphere is differ-
ent for different wave-lengths, and this pre-
sents an explanation of the differing charac-
ter and distance of transmission of short
waves of different frequencies and at differ-
ent times. The effect of the earth’s mag-
netic field upon the wave transmission is a
most important further addition to the ex-
planation of wave propagation and is due to
Messrs. H. W. Nichols and J. C. Schelleng
of the Bell Telephone Laboratories. New
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: if YouUseBeldenLoopWire

HEN you build your new loop antenna,
obtain maximum efliciency by using the
special loop wire prepared by Belden engineers
for standard loops. The Belden loop wire is made
braided with brown or green Rayon- Of sixty strands of No, 38 copper wire combined

Look for the distinctive Belden Striped

Carton. Furpished in maroon cotton or

(artificial silk).

e —
=

AGoodLoopis Easy toBuild

with five strands of No. 36 copper wire which"

hasbeentreatedto preventstretching. Allstrands
are linsulated with a double wrap of cotton or
with a Rayon braid. This unique construction
provides a non-kinking, non-stretching, non-sag-
ging conductor that will make a splendid loop,

] and one that will keep taut.
3/ Ask your dealer for Belden loop wire!

Belden Litz Wireis a special high-frequency
conductor, ranging from 20 to 48 strands
of Beldenamel. Furnished in 100-ft. spools
for winding high-frequency coils and ap-
paratus.

y 4
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.360° TAPER COIL

CONDENSERS

AT LAST! A new era in variahle
sers.  With practica Y all other r
undergoing ¢ improv ement Y
tations and d cies 0 &
tiple plate condenser hdu hand‘cnwu] prog-

ress,

But now — professionals the
new IlR'\U LL Conder 1S n an
entirely new and s.mp.mcd principie—the

most practical and efficient cendenser ever
de: ~1gned for straigh 1e Frequency tuning.
It is the only condenser of its type on the
market and experts agree that:

24 SCOTT ST.

The First radical improvement

in radio SLF condensers

“[t's the neost isiportant step foruward

that has yet been made in its field.”
Si npl cxty is the keynote of progres
FU E replaces open
clded p]dus

1 evolute.
Assures clean-cut
<t’m(‘)‘s, tone clarity and scientific precmon
h(rLlofore impossible.  Dust- proof., moisture-

proof, damage- prm)t Each condenser com-
plete "with special 4 Bakelite 360 Dial and
enciosed in Pyralin Dust-proof cusc
Exclusive Sales Franct

utable Jebhers in Locati

Write for Literature

FURNELL MANUFACTURING CORP.

Newark, N. J.

| He maintains close contact with his
dealers at all times.

{I He carries ample stocks of reliable
radio apparatus only so that his
dealers are assured prompt deliver-
ies.

{{ All user inquiries, resulting from his
national advertising, are turned over
to his dealers.

{ A dealer repair and inspection de-
partment is maintained so that all

WHOLESALE

tUDWIG HOM

Hﬂonunel
| isa
!

Jobber

sets needing minor repairs can be
fixed up immediately—thus saving
the time and trouble of sending them
to the factory.

 And last, but not least, he issues a
complete catalogue of the Radio
Sets and Apparatus he carries—

known as the "'Hommel Encyclope-
dia of Radio Apparatus’” that Hom-
mel dealers find invaluable in order-
ing and dealing with their customers.

Write Today for Hommel’s Encyclopedia No. 466-S

EXCLUSIVELY

OMMEL&EO

929 PENN AVENUE —-——-—7;[0.'_.4[[]2_,___ PITTSBURGH, PA.

Insure your copy reaching you each month.
Experimentcr Publishing Co.,

Subscribe -to Radm News—$2.50 a year,
53 Park Place, N. Y. C.
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York. They advanced this theory in March
of last year and have already used it to
effect remarkable advances in our knowledge
of the reasons why fading is more pro-
nounced on some irequencms than on others,
and why the plane of polarization of radio
waves is rotated as the wave advances, This
change of polarization has been experiment-
ally demonstrated by E. I'. W. Alcxander-
son of the General Electric Company, and
is scen to have an 1mp0rmnt bearing on re-
C(DUOH through interierence and S[’lth and
in u\plamln0 the dead areas or skip dis-
tances familiar to amateurs working with
short waves. In fact, this advance is intro-
ducing an entirely new view in radio science
and its implications are by no means alt
lkuown as yet,

SOME MISCONCEPTIONS
The remarkable nature of some of the new

discoveries in connection with short waves
is such that the imaginations of all who

dabble in radio have been given free rein,
and many wild theories are being annotinced.
It may not be out of place to advert to some
widely quoted theories which are more or
less in error. The first of these is the expla-
nation of all these phcnomena in terms of an
alleged “Heaviside laver.)” Related to this
is the ascribing to Hcaviside of the current
explanations of radio wave propagation phe-
nomena. Heaviside did not know much
about the phenomena of radio wave propaga-
tion and did not postulate a layer. What he
. did do was very valuable and still stands.
namely, the suggestion that at a certain
height in the atmosphere a conducting sur-
face can exist which can effect and assist
the propagation of radio waves. Bevond this
hie did not go, and it seems to me that the
expression “Heaviside surface” is i accord-
ance with Heaviside's mcas but that the ex-
pression “Heaviside layer” is not. Since,
furthermore. the recent theories of Larmor
and of Nichols lead to the existence of
numerous levels rather than a single level in
the atmosphere which facilitate the propaga-
tion of waves at particular {requencies, even
the expression “Heaviside surface” is no
longer very useful.

Another misconception or instance of loose
thinking is the explanation of the wave
propagation as reflection. 1 do not say that
reflection may not eventually be established
as the proper explanation, but the evidence
is that the waves are guided by a conduct-
ing surface and that their propagation js in
large part explained by a quasi-refraction
caused by the interaction of the radio field
intensity - and the velocities of the ijonized
particles of air. Reflection in the true sense
is not an accurate description of any phase
of this process. The essential fact of upper-
air transmission of radio waves is no more
reflection than js propagation of waves along
the ground.

Another theory which I cannot accept and
which is closely tied to the reflection theory
is that the differing characters of propaga-
tion at different frequencies are due to dif-
fering heights of the effective strata; that
is, the popular idea conceives the waves of
varying frequency or wave-lengths to be
shot out from the transmitting antenna -and
certain of them to be reflected from a sort
of sky mirror located at one he'ght and
those of ancther frequency or wave-length
from a different sky mirror at a different
height. These strata of differing conductiv-
ity doubtless exist and exist at different
heights, but the phenomena which result are
almost certainly not due to the differcnce in
height of the strata, but to the difference in
i electrical character, such as differing ioniza-

tion. }

Tf I may be pardoned for still another at-
tack on what I believe to be popular miscon-

ucptions I will refer to the rather free use
of the idea of interference (as between light
“waves) to explain fading.  This. again, is
I tied in with the conception of propagation
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Helpful Information
of Utmost Importance to

Owners of Models L-1 and L-2

Receivers
NOW, after two years, | have found a

new development that is of vital in-
terest to all owners of both Models
L-1 and L-2 Ultradyne Receivers.

Thousands of Ultradyne owners have
asked us to solve this very problem. It
deals with an easier,- more economical
method of operation and maintenance of
your present Ultradyne Receiver.

If you have ever written us about any-
phase of your Ultradyne, write us again.
We are now able to give everyone helpful
information that has never been available -
before. o o '

While this information applies directly
to the Ultradyne (Models L-1 and L-2), it
will prove of equal value to owners of all
types of Super-Heterodyne receivers.

Complete details, as a part of our serv-

Address all corre- | ice, will be given, without cost, if you write
spondence to Mr. R.
E. Lacault, Phenix at once.

Radio Corporation,

114 East 25th Street, M
New York City. ) &

Chief ‘Engivneer,
PHENIX RADIO CORPORATION.




NAVY

No Batteries

are required even
to operate the most
powerful 10-tube
receiver pictured
above, if you use
the new laboratory
type request.

Model A -

Power Unit

mopeL C-10 Super-Heterodyne
The Highest Class Receiver inthe World

Wave length range 50-600 meters with removable Coils.
Panel Dimensions 28 3/16in. x 8 in.x 1/4 in.

Only two major tuning adjustments.

Total amplification almost 2,000,000 times.

A high powered 10-tube Broadcast Receiver
capable of receiving over 3.000 miles under
favorable conditions, and having a degree of
selectivity far in advance of others.

We believe the Navy Model C-10 represents final su-

periority over any receiver now being manufactured or
even contemplated for broadcast reception.

Attractive illustrated literature gladly mailed upon
Write direct to

NORDEN-HAUCK, INC.

Engineers

1617 Chestnut Street, Philadelphia, Penna.
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It Stabilizes Any Reflex—

THE CARBORUNDUM
STABILIZING DETECTOR UNIT

560 make the Carborundum Fixed Detector even more efficient for Reflex

Sets this Stabilizing Detector Unit has been evolved.

circuit.

$3.50
INU.s.

Without
Dry Cell

With this Stabilizer you can absolutely perfect your Reflex
Set because it adjusts the detector resistance to match the

1t stabilizes the circuit, controls self oscillation, eliminates
bowls, increases sensitivity, Gives you greater range and
increased volume. .
By a turn of the knob you supply a potentiometer con-
trolled booster voltage to the Carborundum Fixed Detec-
. tor, adapting the detector instantly to the receiving con-
ditions. A tiny flash-light battery is all you need to com-
plete the device. The unit comes to you equipped with a
genuine Carborundum Fixed Detector.

From Your Dealer or Direct

Send for [llustrated Booklet showing Hook-Ups

THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y,
New York, Chicago, Boston, Philadelphta, Clevetand, Detroit
Cincinnati, Pittsburgh, Mllwaukee, Grand Rapids

— C-7-SUPER

The new model C-7 SUPER is the greatest set known
for Distance, Volume and Quality of Reception. its
7 tubes outperform other 10-tube receivers. Write
today for complete description and price list,

RAOIO PARTS CO., LABS, 33AUSTN BLYD..

DEALERS!

Complete stock of nationally known parts
and accessories. Send for illustrated cata-
log and discount sheet.

Radio Exclusively Since 1921
CLARK & TILSON, Inc.

552 Seventh Ave. BY New York
The Nationally Known House
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by reflection. Now it is almost inconceiv-
able that the effective atmospheric strata are
so uniform as to permit reflection of the
uniform character that would be required
to explain interference, or that individual
conditions of interference would not be
statistically averaged out. The nature of
fading and other phenomena is such that it
scems clear that the received intensity fluctu-
ations are duc to variable absorption in the
medium caused by turbulence or non-uni-
formity in the ionized strata. The result of
this is that the wave arriving at a given re-
ceiving point js really a complex of waves
from different directions, with differing in-
tensities, and different degrees of polariza-
tion. A variation in the upper air path of
any part of this complex appears to the ob-
server as a change in the resultant direction,
inteusity and polarization of the received
wave,

The explanation of the greater prevalence
of fading at distances around 100 miles from
the transmnitting station than at either shorter
or longer distances will probably be devel-
oped in the further working out of the
theory of Nichols and Schelleng, as it has
already explained the existence of the worst
fading between 1,000 and 2,000 kilocycles
(300 and 150 meters). The explanation is
almost certainly not the ane frequently given
that there is varying interference at this
distance between the ground wave and the
upper air wave. This theory is untenable
because the ground wave is nowhere near
intense enough to play a noticeable role in
the {ading night intensities. The ground
wave is what carries the ordinary broad-
casting waves during the daytime and at 100
miles its intensity is much weaker than the
night intensity.

All of the phenomena are, of course, so
complex that no possible explanation should
be overlooked or ruled out, and it is quite
possible that interference does occasionally
affect the transmissions, and that, indeed,
varving paths in various portions of a wave
front do experience interference. There are
but few types of fading, however, which
look like genuine interference.

Rather extreme and wholly unwarranted
conclusions Dhave appeared in soine receat
reports to the effect that these discoveries
would go a long way to eliminate fading,
that they furnish a cure for static, that
present radio distances would be increased
and transmission cost reduced. In other
words, every user of radio cnters this dav
into paradise. These statements bear a re-
markable similarity to the claims put forth
for palent attachments to automobiles; they
all positively increase the number of miles
per gallon, give more power —everyvone
knows the list.  Now, surcly, the increase
of knowledge leads to improved methods.
We can expect a {ull understanding of fad-
ing to lead eventually to its cure. But we
are a long way vet from that full under-
standing. A knowledge of the facts of wave
polarization places an additional weapon in
the hands of the radio enginecer in his strug-
ole against static and station interference.
None of the work done to date, however,
pomnts to any profound revolution in the trend
of radio development.

THE MONTH'S NEW QRAs

2AHA—Benjamin L. Bergcer, 166 Mont-
gomerv Avenue, Irvington, N. J. Five
watts C.W. on 40 mecicrs. All crds QSLd.

3AHH-—Chas. E. Spitz, Box 64, Blairs-
town, N. J. Twenty watts on 175 nieters,
phone. C.W. on 20. 40 and 80 meters.
Crds QSLd. Repts appetd.

3AHD-—Chas. Younger, North Branch,
N. J. 250 watts,

8CN—Howard H. Brokate, 217 Wash-
ington Street, Port Clinton, Ohio. Also
QRA 8AJ]J.

(Continiied on page 1196)

o
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Jhe Ordinary
Small Diaphram

HE small diaphragm heretofore used in radio

speakers accommodated the middle and upper
notes of the scale, but it could not handle clearly the
vibrations of the bass.

The lower registers of voice and instrument were liter-

ally crowded off the program.

The Bristol SUPER-UNIT
Has “Tone Room’ for Every Note

Bristol Models “S” and “C” are equipped with this Super Unit.
It contains an unusually large diaphragm that brings in - the full
range of tones from bass to treble. The rumble of the tympani,
the roll of the snare drum, the low tones of the viols, tuba,
organ, saxophone and voice—notes you never heard before in
radio—are there in a Bristol program. Your dealer will gladly
let you try the Bristol in your own home.

Send for Free Booklet

“How To Select Your Loud Speaker.” It tells how
to look for and find tone quality in a loud speaker.

BRISTOL
SPEAKER

ITHE AUDIOPHONE]

Super S—$25.00

_‘w Rubber horn 1414” diameter. Cast
metal throat. Black velvet mat

finish with gold base decorations.

THE BRISTOL COMPANY, RADIO DIV. S, WATERBURY, CONN. Ciins i® iaso @ handsome Cabinet

N . ) speakers as low as $15. Model
For 36 vears makers of the highly sensitive and accurate Bristol’'s Recording Instruments. C and $ have the Super Unit. i
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TRIMM

Superior Reproducers

HEADSETS
Professional - - $8§.50
Dependable - - - 4.40

PHONODAPTERS
Giant Unit - - $10.00
Little Wonder - 4.50

SPEAKERS

Home Speaker - $10.00
Entertainer - - 17.§0
Cabinette = - - 17.50
Concert - - - 28.00
Chello - - - 30.00

The Most for
Your Monhey

Trimm Home Speakers out-
perform other speakers costing
twice as much. Model 25 has
large Volconite horn, 18 inches
high, with a 12 inch bell which
prevents tinny, scratchy noises,
and gives a full well-rounded
tone.

Factory regulation assures
maximum volume without
blasting or distortion. Carries
the Trimm Lifetime Guarantee
of perfect satisfaction. Have
your dealer demonstrate it to

TRIMM

RADI® MANUFACTURING

-{3@ 24 So.Clinton St.

Item No. 8 Type M. G. 113

justly proud. A real DX getter.

Write for vour copy today.

211 South Street

500 volts 150 watts when used with one five watter as
a master oscillator and four as amplifiers, will make a set of which the owner may be

Or if this set does not suit there is Bulletin 237B listing over 200 other combinations.

ELECTRIC SPECIALTY COMPANY
TrRADE “F SC()” mark

Stamford, Conn.

Manufacturers of Motors, Generators, Motor-Generators and Dynamotors.

CONDENSERS

For Real Radio Reception

Wryite for Literature

HEATH RADIO & ELECTRIC MFG. CO,,

l s

FREE RADIO CATALOG & GUIDE of newest Ideas,
approved 8pccial hook-ups with illustrations.
Tremendous gavings on standard radio parts, sets, kits. Be
sure to gel thiy thrifty book beforo you buy. Wonderful?

Unusual? You’ll say so. Write letter or postal NOW,
BARAWIK CO., 102-142 S. Casal St., CHICAGO, U.S.A.

206 First St., Newark, N. J.
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A 3000-Mile

Super-heterodyne
(Continued from page 1119)
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will be noticed that there is a distortion due
to the fact that the side bands are cut off.
The iron cores are now inserted through the
holes in the hox. These cores consist of
three picces of silicon steel 2 jnches long,
14 inch wide aud 003 of an iuch thick. These
cores are inserted until all the distortion has
disappcared. The iron core is not inserted
into the input or filter transformer. Once
the transformers have been tuned to the max-
imum  signal strength, they need not be
touched again. Now the regeneration coil is
rotated until the maximum strength is ob-
tained.

To change from one wave-length to an-
other it is only necessary to iusert a radio
frequency transformer of a suitable wave-
length into the tube socket hefore the de-
tector.

It is also well to mention that tubes tak-
ing .06 of an ampere at three volts are used
throughout this receiver.

You will find this set very stable, easy to
handle, very sensitive and selective on weak
and distant stations, and any reader who
constructs this set will feel lumself well re-
paid for the time and labor spent. He ought,
under reasonahle conditions, to be able to
reccive European stations.

ani Joriie2

" The Experimenter

has come back! If you are one of the one
:  hundred thousand readers of the old Evrgc-
i rtricaL ExXPERIMENTER, you will no doubt be
glad to hear that the EXPERIMENTER has
come back BIGGER AND BETTER THAN
EVER.

Experimental Radio

Nothing but experiments, written by the
foremost cradio authorities, also a monthly
editorial by H. Gernsback. But best of all
for you radio readers, is the big radio sec- =

£ tion of over twelve pages of some fifty radio
f experimental articles—and mind you, NOTH-
- ING BUT EXPERIMENTS.

INTERESTING ARTICLES TO APPEAR
IN THE FEBRUARY ISSUE OF
THE EXPERIMENTER

Fire Under Water,
By T. O’Conor Sloane, Ph.D.
The Cathode-Ray Oscillograph,
By Dr. Bacher. :
Microscope Illumination by Means of Quartz
Rod, By S. B. Leiter.
Mirrors Made from Chemical Convex

e

L

st

P

all newsstands January 20, 1926.

Covers, By Earle R. Caley.
Spiral-Cut Bottle
Short Sketch of a Young Experimenter’s 3
Personal Experience. 3
The ExPEerIMENTER will be on sale at ;

0 LGBt i S

THE MONTH’S NEW QRAs
(Continued from page 1194)

9BQD—C. J. Webster, Science School,
Wahpeton. N. D. .Ten watts phone and
C.W. on 175 meters; 75 meters C.W. Re-
places 9DFS and 9IK. QSL’s appctd.

IEFS—C. R. Miller, 526 C Avenue,
East Cedar Rapids, Towa. QRX mi 50

watts on 40 es 20 meters. Hw abt a
schedule?

9CHM—Theodore Lucke, 700 First
Avenue, S.W.. Le Mars, [owa. Five
watts C.W. on 80 meters. Repts appctd,
OSR, QRV.

2AFS—Leon L. Adelman, 860 East
164th Street, Bronx, New York City.

Pse QSL—“or what have you?”
2APV—Jack Berliant, 1057 Grant Ave-

nue, Bronx, New York City (Ex2BEE).

“'Round the world on one watt!”
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Use ELECTRAD
the Electrically
Perfect Lead-In—

Join the Legions of Electrad Lead-In users
and put an end to your aerial lead-in trou-
bles. It meets that high standard set by all

“Electrad” products. There is a 5
difference.

The convenient lead-in. Now you need \}\)

not scar or mar your walls or sash with un-
sightly holes or ugly porcelain tubes. This
flat, highly insulated and waterproofed
lead-in fits under locked windows and
doors. The windows may be closed tightly
—there need be no loss of heat in the
room. Pliable, it bends into any shape—
meeting your every need. Price 40c.

ELECTRAD, Inc.

428 Broadway
New York

pd

“SELECTRAD?

“The Six Point

Pressure Condenser

/

HE “Electrad” Certified Fixed Mica Condenser 1is a

revelation in accuracy and design. Ingenious, rigid bind-
ing and firm riveting fastens parts securely at Six different
points insuring positive electrical contact. Impervious to tem-
perature and climatic variations. Exerts even pressure upon
the largest possible surface—can’t work loose. Binding strap
and soldering lug in one piece. Accuracy and quietness assured
always. Value guaranteed to remain within 10% of cali-
bration. Standard capacities, 3 types. Licensed under Pat.
No. 1,181,623, May 2, 1916, and applications pending. Price
30c to 75c in sealed dust and moisture proof packages.
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STERLING Are Those Overworked

T Peturs Tubes of Yours in
““Universal’"

{8c¢t Servicing)
Tube Testers

Need of Reactivation?

Battery . .
Chargers UBES that have been on the job night after
Pocket and night need stimulation. Like a run-down

13 . .
anel Meters storage battery in need of recharging, your tubes

can be revitalized with the Sterling Tube Reacti-
vator. They can be made to give hours and
hours of up-and-doing service, to carry on
through the entire season.

Tube reactivation is a scientific process made
simple and sure by the Sterling method. No
need for guessing at results for the Sterling
Reactivator -is meter equipped. This feature
permits the owner to see instantly
whether the tube needs reactivation,
and, after treatment, how much
better the tube really is.

The tubes you save, the better re-
ception you get, the very s)mphcxty
and certainty of the Sterling metered
instruraent, make this device a necessary part
of your equipment.

— Price $12.50 (50-60 cycle)
e $14.00 (25-40 cycle)

= THE STERLING MFG. COMPANY
CLEVELAND Dept. H OHIO

TUBE REACTIVAT

RENEWS YOUR TUBES, and TESTS THEM. TOO

LSt erlnogg

its in the TUBE

OUR receiving set can be no better
than its tubes. CeCo Tubes give
maximum results i clarity of tone, rich
volumge and long life.

Qur charted tests (results confirmed by
laboratories of wnational reputation)

PROVE CECO TUBES' SUPERIOR- Fityment Yolts. ... '?.%" Ex
TV N o Filament, ¢ .
I'TY—as detectors, as amplifiers. Plito ‘\'; u(,“:romvc w120 20 wﬂso 20 :Oosso

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 i |
stage o/ Audio Freguency. Ask your |
radio dealer.

C. E. MFG. CO., INC. i
702 Eddy Street Providence, R. I.

Made by pioncer makers of the vernler. !
oF.~—~8end for valuable Rheostat Charl McGill Bidg., Wash,, D. C.

Yoo atlon he care i operatlor » [ITPTY

7, o sacuum tubes.” Mention deater's name. | | Patents, Trade Marks, Copyrights, Patent Litigation
8 KLOSNER RADIO CORPORATION Hlandbook for Inventors, *‘Protecting, Exploiting
1024 East 178th St. Rkeostat Speciatists. N. Y. C. and Selling Inventions,” sent wpon request.

BUILDING A SET? C. L. PARKER
You must have ‘Hs of correct chmage Formerly Member

Insist on, the %xgm{ln;ng (g)%ps,

3 atent ee

r ! KLOSNER RHEOSTATS PATEN LAWY ER

' Secret Broadcastme—«lts

Possibilities
(Comuuzud from page IHO)

I T PRI I PR TITAR
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transmitting station cause the receiver to re-
spond to the exact frequency on which the
signals are being transmicied.

(2) Methods whereby the frequency of
the signals at the transmitting end 15 so
changed that a special receiver is needed
to iterpret them.

Let us consider for a moment a trans-
mifter and receiver that tall under the first
classification, where the mixing of the sig-
uals is done by changing the wave- knvth
The principle underlgmv such systems is
that two, three or even more wave-lengths
are used on which to transmit the signals in
a certain definite order and for a certain
duration of time; in order that if a person
should tune in the station on one of the
wave-lengths he would hear the signals for
only a certain time -a few sccondw or min-
utes, as the case may be—and then there
would be a gap in the signals until the frst
wave-length was again employed.

We shall assume that the signals are to
be transmitted on three wave-lengths, 100.
200 and 300 meters. In the transmitter are
three separate scts of inductances and ca-
pacities, each Dbeing accurately adjusted in
its values so that it will tune the trans-
mitter to oune of these wave-lengths, when
it is thrown into the circuit. There are also
similar sets of inductances and capacities
for the receiver, with proper allowances
made for local couditions, in order that they
may tune the receiver to 100, 200 and 300
meters.

To these three sets of inductances and ca-
pacities is connccted some suitable means
for throwing them one at a time into the
transmitting circuit.  This switch may be
in the form of two grooves in which metal
balls are caused to roll down. making con-
tact with the tuner as they go.

SYNCHRONIZING THE SETS

In Fig. 1 shown a diagram of a simiple
recelving circuit, which will perhaps make
clear the operation of the system. There
are three tuned circuits mentioned above.
£y €, L. and Ly Ci inclosed within the
special switch  connect ing  them o the
grid circuit of the tube. 1In this switch there
are metal balls, marked X. which as they
roll down past each tuncr cotinect it to the
circuit.  If all these switches are identical
and inclined at the same angle to the hori-
zontal, the balls, if also identical. will roll
down in the same time.

AR_E you interested in motoring, tour-
ing or camping? If you are, do not
fail to read the February issue of

MOTOR CAMPER
: AND TOURIST

Here is a magazine that tells you things
in connection with your car—things that
you mnever even suspected.

LB

L

n

Are you just running around the country
or are you getting the full benefit of your
carz MOTOR CAMPER & TOURIST
shows you the way. On all newsstands.

s
Il

ARTICLES IN FEBRUARY ISSUE

Along the Old Santa Fe Trail,
By Omar Barker

Camping Along Historic Traxls in Southern
New Mevuco By L. A. Cardwell

The Romance of New Mgmco.
By Gilean Douglas
A Trip To Hopi-Land.
By Bonney R. Gaastra
El Morro, By Isabel Florence Story
Trailer Construction. By H. H. Buckwalter

LA
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At the
CLICK of a switch

Unipower gives you con-
tinuous, unfailing “A” power

of the highest quality - - -

OU click a switch. Your set begins to oper-
ate—feeding on a new kind of “A” power,
rich and quiet and always at:full voltage.

Again you click the switch. Your set is off.
Your “A” power supply automatically begins to
replenish itself direct from your house current,
That is Unipower!

A new thrill in radio

Unipower has ushered in a new convenience, ¥
a new perfection, a new economy in radio opera- '
tion. Itis now in use in thousands of sets and has
the enthusiastic endorsement of set manufac-
turers. It does away with “A” current failure—
the most frequent cause of poor radio reception.

M ————

Unipower is a single compact unit, quickly and
easily installed. Just connect two wires to your
set, plug in on your light current, and the job’s
done! Unipower is equilp ed with an exclusive
Balkite charger of specia (fesign. It will last you
for years, and contains no tubes, bulbs, lamps,
or other parts that require frequent re-
placement. Unipower is not a battery
eliminator, and should not be confused
with any other radio power device.

Off when it’s on—
On when it’s off

A unique feature of Unipower is the
master-control switch that governs the
operation of your entire set. When this
switch is ON, your set operates quietly
and perfectly, drawing its “A” power |
from Unipower’s rich, full reserve. When |
the switch is OFF, your set is off —and
Unipower automatically recharges from
the house current,

e g

THIS SHOWS HOW SNUGLY
THE 6-VOLT UNIPOWER FITS
INTO LIMITED SPACE.

The standard Unipower oper-
ates from alternating current,
110-125 V-60cycle. Itissupplied
in two types. The 4-volt type
is for sets using UV 199 tubes
or equivalent and retails for
$35.00. The G-volt type is for
sets using UV 201-A tubes or
equivalent and retails for
$40.00. West of the Rockies,

The nearest radio dealer can supply
you with Unigower. Ask him for a dem-

onstration today: FREE!w £ book prices are slightly higher. (Spe-
- L] Write for interesting book- ial dels, 25-50 cycle, are

THE GOULD STORAGE BATTERY CO,,Inc. let, “Unipower — a Triumph in . cia '[mbol e) A

250 Park Avenue - - New York available,

Radio Power'’ describing Unipower’s
many advantages and economies.

‘ ® ..,
o l 'IllPOWGI‘ S O slon i of

TRADE MARK
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Hear

with the

No Batteries

are required even
to operate the
powerful receiver
pictured above, if
you use the new
laboratory type

Model A
Power Unit

Europe

35 Meters t0 3600 Meters

Universal Plio-6

= A new broadcast receiver representing the
highest type of efficiency obtainable in point
of extreme range, tremendous audibility
and remarkable selectivity.

Maximum Efficiency—Inexpensive
Parts or Completely Constructed

Write for information today

NORDEN-HAUCK, Inc.

Engineers

1617 Chestnut Street, Philadelphia, Pa.

SIRECT CHRAE,.

(Parented Feb. 24, 1925)
Pattern No. 55

Ask Men
: Who Know

— Amateurs, Radio Engineers, or
Manufacturers—and they will tell
you that JEWELL Instruments
lead in radio.

Why?

— Because JEWELL Engineers
are also radio men and know what
1s required in radio work. Also
because JEWELL has been the
first to develop new radio instru-
ments and accuracy is always our
aim

Dow’t fail to get a Jewell 15-B
Radio Catalog.

Order from Dealer

Jewell Electrical Instrument Co.
1650 Walnut St.
206 Years Making Good Instruments

: Chicago

New Business!
FOR LIVE RADIO DEALERS

NEWS to your customers?

Did you know that the readers of Rapio News buy twice as much
Radio Equipment as the average?
stimulates and encourages Radio activity. Why not sell Rapro
It will stimulate their buying of Radio
Parts and bring additional profits to vou.

That’s because Rapro NEws

Address: M. B. FLAUM, Dept. 2RB 53 Park P1., N.Y.C.

. 40 Non-Technical
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
Jargest and most interesting section of £
radio articles of any non-radioc magazine E
m existence. 3

Plenty of “How To Make It radio arti- E
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
scction of SCIENCE & INVENTION is :
50 good that many RADIO NEWS readers -
buy it solely for this feature. 3

List of Radio Articles
Appearing in the February
[ssue of
“*Science and [nhvention™

New Radiophone Ship Installation,

By Jack Milligram.

A Short Wave Receiver,
By A. P. Peck, Assoc. . R. E,

Power Amplification From Your Ford,
By Ralph H. Slater.

A Portable Radio Laboratory,
By Raymond Herchert.

More About “B” Eliminators. =
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Then comes the problem of synchroniza-
tion, or making all these switches operate
simultaneously. At the transmitting station
there is a separate circuit that sends out
short, powerful signals at regular intervals,
whicli are picked up by a special tuner in
every receiving set. These signals are em-
ploved to encrgize a relay, which in turn
operates a ratchet wheel, one tooth at a
time. This ratchet wheel is arranged to
carry a number of these metal balls; and
when it moves the width of one tooth, one
ball on each side is released and allowed to
roll down the metal groove. Suitable ar-
rangements are made to return the balls to
the ratchet wheel after their journey down
the groove. In this way the balls are started
rolling at the transmitting station, and all
receiving stations at exactly the same instant.

It can be easilv seen from the foregoing
that, while it is quite possible to broadcast
secretly, there are many difficulties to be sur-
mounted. One of the greatest of these is
that in this system there are really four dif-
icrent wave-lengths employed and * under
conditions, such as they are today, this plan
is hardly feasible for broadcasting programs.
Of course, the three wave-lengths could be
much closer—within 20 meters perhaps—
but still this is a handicap.

INTRODUCING OTHER NOISES

Another example of a secret transmitting
system operates by the introduction of an
objectionabhle noise at the transmitter, which
can only be eliminated hy a special receiver.
In this case a normal form of radio tele-
phony is employed, and the objectionable
noise is mtroduced into the microphone along
with the regular program. Therefore, there
is transmitted with the usual music a noise
such as to make it impossible, or at least
extremely unpleasant. to receive a program
with the ordmary type of receiving appa-
ratus.

However, all that is required at the re-
ceiving station, to eliminate this objection-
able noise, is a proper filter. et us assume
that in speech or music the frequencies vary
from 25 to 5.000 cycles per second. There-
fore, if a constant note of 3,000 cycles is
introduced into the microphone along with
the regular music, it is a simple matter to
have a filter in the receiving circuit that
will pass everything but this 3.000-cycle
note.

It is also possible to introduce in the same
manner a note helow the frequency range
mentioned in the preceding paragraph. This



Radio News for February, 1926

1201

No matter what circuit~
Far Far Be‘glgr Results

KARA

”d Harmonik

Oxrthometric
Condensers

ARAS instruments have been tested and

recommended by leading technical editors

for use in all types of sets from the most
elaborate supers to the simplest low loss 3-tube
receivers. The most exacting homeset builders,
the country over,demand Karas Trans_formers
and Condensers—and will use nothing else.
Nothing can take the place of these scientific-
ally designed, precision instruments. Use them
in your next set—or improve your present set
by installing them. It’s easy to do—the results
will be worth many times the cost.

Spreads Stations Evenly
f Over the Dial

—No Crowding
Whatever!

The Karas Orthometric Condenser positively separates all
adjoining wavelengths by EQUAL distances on the dial—
giving you full benefit of the 10 Kilocycle frequency separ-
ation fixed by the government. Ordinary condensers jam 70
of the 100 Government alloted wavelengths into the first 30
points on the dial—even straight-line-wavelength con-
densers crowd 57 of them below 30. But with Karas Ortho-
metrics, each point on the dial corresponds to one of the 100
alloted wavelengths, The result is marvelous simplicity in

tuning—and better, clearer reception—all side bands without interference.

Brings in KDKA at 53

Not at 17—-or 28, but at 53 where it belongs, Jeaving, lots of room for the 52 wavelengths that
must come in below it. The Karas Orthometric is a *‘precision job”—entirely of brass. Every

joint soldered. Plates patent-levelled and securely bridged.

If your dealer is out of Karas Instruments

Order Direct on This Coupon

Most good dealers everywhere sell Karas parts. If your dealer happersto be one who doesn'’t,
we will supply you direct at no trouble on your part—on our 30-day money back guarantee.
Just fill in and mail this coupon atonce, Send no money. You can pay the postman on delivery.

KARAS ELECTRIC CO., ‘e s ko et

For more than 30 years makers of PRECISION Electrical Apparatus

Transformers

—FREQUENCY O

All Stage Ratio
KﬁRAS ELEC'IRIC CO

“The Best
Transformer
| Money Can Buy”

For Long Distance
with Big Volume and

Keen Musical Quality

Karas Harmoniks deliver perfect music with loads of
volume from stations one to two thousand miles distant.
DX broadcasting becomes really enjoyable. “Fishing” for
distant stations is only a matter of finding programs you
want to hear—not straining to catch only the bare
announcement and making up a list of call letters.

Even from far away points, Karas Harmoniks bring out full,
round musical tones. All the vital harmonics and rich over-
tones are fully retained. Low bass notes pour forth, rich,
sweet, sonorous. If you want music like this, you must
have Karas Harmoniks in your set. Get a pair TODAY!

Karas Electric Co.,
4038 N, Rockwell St., Chicago

understood that 1 have the privilege ol

prove entirely mchtaLwry

Name

Address

Please ship me the instruments checked below, 1 will pay
the postman prices listed; plus postage u[[mn delivery. It i3

returning thesc
goods, for full refund, within 30 days, if they do not

__Karas Harmonik Audio Transformers. ($7.00each)

_Karas Orthometric Condensers: Size......__._
(23 plate 57 ea.; 17 plate $6.75 oa.: 11 plate $6.50)

tf yousend cash with order,we’| lisend package pnstpaid
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TYPE 600 KIT, includes all parts neces-
sary to build the complete “SIX" $53.00
TYPE 610 KIT. esscntials only, including
3 condensers, 3 inductances and 3 in-
ductance sockets ............... $27.75

Anyone can build the Six

SM Low Loss Inductances SM 210 and
All-bakelite Low Loss Inter- Designed so that

ters.  Thess
used 2s osvillators, antenna adapt- sealed. No. 210
ers and transformers in  No. 21) is of the
standard circuits,
Price of all types. Each...
Sockets for any size Coils,

Eag! $1.00

-all necessary parts.

McMURDO SILVER’S NEWEST RECEIVER

THE SILVER “SIX”’

At the Chicago Radio Show, a Silver *'Six”
built by Mr. C. W, Tatham won first prize
in the "HOME BUILT SET CONTEST."”
Second prize in the same event was
awarded a superheterodyne, designed by
McMurdo Silver, owned and operated by
Mr. Hartley. In the “"MISS RADIO CON-
TEST" second prize was awarded to Miss
Dorothy Goedecke with another of Mr.
Silver’s Super Désigns. The Silver "Six™
is Mr. Silver's latest receiver. It is a mar-
vel. Write for the “WHY OF THE. SIX,”
describing it in detail.

211 Transformers SM SLF Condensers
maximum . amplification These new condensers are particu-

changeable Coils™ for 50-550 me- will be obtained at 60 Kilocycles. Both larly adapted for short wave recop-
new coils may be types in bakelite housings, hermetically tion because of their extremely low
is iron-core type while dlelectric and eddy-current losses.

air-core type supplied They are the smallest S L F Con-

. with measured tuning condenser, - Each densers made. Supplied with spe-
.$2.50 transfermer is furnished with individual cial attachment fgr single control.
lahoratory curve chart,

Price: Both Types..........$8.00 ea. No. 3

Prices: No. 310 7 .,0005 $6.00
. 311 .00035 5.73

The Improved
RAYTHEON-THORDARSON
B-ELIMINATOR

The SM Type 650 Kit includes Thordarson
transformer, choke, Tube condensers,
genuine Raytheon tube, Bradleyohms and
Price $34.

This eliminator will deliver from 20 to
200 volts at three different, adjustable
voltages with maximum current of 50
milliamperes—more than enough for the
largest receiver.

Send for Assembly Instruction by
McMurdo Silver ,...,....... 10¢c

Circulars on SM Products mailed on request.

SEE SM PRODUCTS AT YOUR DEALER’S

SILVER-MARSHALL, Inc.

116 S. WABASH AVE.
CHICAGO

Matchless tone quality is obtained in
this Receiver by the Reactodyne System
of R. F. Amplification by which auto-
matic control of oscillation is effected

Boston Representative

SUPERADIO RECEIVER

Licensed under { .1
Reactodyne Agreement

DE WITT La FRANCE CO., Inc.

54 Washburn Avenue, Cambridge, Mass.

Martin, Hartley & DeWitt Sales Co., 99 Bedford St.

over the entire broadcast range. Each
of the 5 tubes performs the maximum
amount of work, thus assuring greater
volume and greater distance.

Only 2 tuning dials, ‘econome
ical upkeep. A truly won-
derful value. Price $56.
Ask to see this scientific product

at your dealer’s or write us for
full details.

ELIMINATOR

Insist on having your tubes tested
before you buy. The Superadio
Dynometer tests tubes so you ean
understand it, Meagures Amplifi-
catlon Tactor, Plate Impedance
Mutual Conductance without
Curves or Caleulations.

Chicago Representative
William A. Welty & Co., 36 So. State St.

. . 3 7]
“Lighting Fixtures
READY TO HANG
(Direct from Manufacturer)
Completely wired including glassware
Send _for new Catalogue No. 27
(Just reduced prices)
Special Proposition to Dealers

Erie Fixture SuprLy Co.
STATION R ERIE, PA.

NO MORBRE LOOSE CONNECTIONS
X-L PUSH POST

A binding post that really does excel,

locks, action, service, and convenience,

Push it down—Iinserl wire—cannot jar

loose fromn vibration. No serewing or

danger of shearlng off wires.
Furnished attractively plated  with
soldering lug and necessary inarkings,

Price Each ......... 15 Cents
X-L RADIO LABORATORIES
2426 Lincoln Avenue Chicago
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might be in the neighborhood of 25 cycles
per second and of course would be as ob-
jectionable as the higher tone, if it were not
eliminated in a like manner by a filter.

Naturally, in a system of this character,
it would be more or less of an easy matter
for anyone to have a system of filters in-
corporated in a receiver and get rid of the
noise; but these objectionable notes can be
so often changed that it will be a difficult
matter to eliminate the noise continually.

Systems of secret broadcasting that fall
under the second classification (4. ¢., a change
of frequency at the transmitting station)
are a great deal more complicated in their
apparatus, but are much more ingenious than
any of the others. The change of frequency
mentioned is not a chauge in the wave-length
on which the signals are sent out, but a
change in the frequency of the signals.

It 1S commonly known that every sound
has a definite frequency, or combination of
frequencies. For instance, middle C on the
piano has a value expressed in terms of vi-
brations of 256 cycles per second. How-
cver, there are also overtones in music that
are 2, 3, 4, etc., times the fundamental fre-
quency, or, in the case of middle C with its
fundamental of 256, they are 512, 768, 1,024,
and so on.

FILTERING OUT THE NOISES

In this system of broadeasting these fun-
damental {frequencies and their companion
overtones are caused to modulate a continu-
ous note “of perhaps 3,000 cycles. There-
fore, we will have two side bands of re-
sultant frequencies; one ranging upward,
3,256, 3,512, 3,708, 4,024, etc., and the other
downward, 2,744, 2,488, 2,232, 1976, etc.
These are, as may be seen, the sum and dif-
ference of the two frequencies and over-
tones. Now one of these side bands can
easily be eliminated by an appropriate filter
system, and the remaining one used to
modulate a carrier wave in a broadcasting
station. Naturally, whai an ordinary re-
ceiver would reproduce would sound like
anything else on earth except middle C.

However, at the receiving end of such
a system it is possible to reproduce the
origmal note with its usual characteristics;
and it is done in exactly the reverse man-
ner that the process is performed at the
transmitting station. The received frequen-
cies are caused to modulate a continuous
note of the same frequency as that em-
ployed when the middle C was changed at
the transmitter, wviz., 3,000 cycles. Once
again there are two side bands set up, being
the sum and difference of the two frequen-
cies, in this case (if the upper side band
has been eliminated at the start) 256, 512,
768, 1,024, etc., and 5744, 5,488, 5,232, 4,976,
etc. Here again a filter is vsed to eliminate
the upper band, and we are left to put
through the receiver the original middle C.

This example serves to illustrate how such
a system is used: and there are many com-
plications that can be introduced in order to
make the untangling more difficult. For in-
stance, the essential band of frequencies from
25 to 5,000 might be divided into three, each
of these used to modulate a different note,
and then the three transmitted as a whole.
The same type of filters could be used at
both ends of the system; and it is easy to
imagine that such transmission would be
most difficalt to untangle without a proper
receiving set.

All that has gone before shows that it is
entirely possible for two stations to have
intercommunication without the world listen-
ing in,  Such secrecy is undoubtedly essen-
tial in warfare, business transactions, etc.,
but it is hardly possible for broadcasting as
we know it today. There are too many dis-
advantages; the cost of the requisite appa-

‘ratus, the use of several wave-lengths in

one instance; and many other too numerous
to mention. Qur present system, while it
has its multitudes of faults, is really one that
is fundamentally most economical for gen-
eral use.

o
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In Every Popular x
Construction Set

Write today
for FREE
Hook-Ups

REG. U.S. P.aT. OFF.

"The “SELF-ADJUSTING” Rheostat

Insures Perfect Automatic Tube-Control
Sold Everywhere Because AMPERITE—

$1.10 complete 1—Eliminates Hand Rheostats, thereby ~5—Prolongs tube-life by keeping fila-
with mounting simplifying control. ments at a constant temperature.

2—Permits use of the latest types of tubes 6—No filament meters needed.
(inU.S. A) or any combination of tubes. 7—Brings the most out of each individual
3—Simplifies and reduces set-wiring, tube—automatically—no guessing,
thereby making for greater compact- 8§—Makes every set-owner a master oper-
ness and avolds losses. ator, no knobs to turn.

4—No moving parts, hence no grinding
noises; clear and full tones.

Manufacturers of

For the new tubes:
Amperite No. 112-—for the UX-112 and CX-112
Amperite No. 120—for the UX-120 and CX-120

Fadiall @ompatfy’

Dept. RIN..2 50 Franklin Street New York City

Be sure that the set you buy or
build is equipped with AMPERITE

Obsolete
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Pedestals

AN insulator with a rigid clamp
for the lead-in wire.

A pedestal mounting for Ground
Switches, Lightning Arrester

Not

ATL.

estal is hollow and

b d ¢t - i 100 Pedestals. . 150 lbs
may be used to con-” The Barkelew Electric Mfg Co.

Switches or Lightning Arresters.

An insulating spacer for mounting
free of table or wall, any other piece
of apparatus.

In all cases it spaces the apparatus
5" clear of the mounting surface.

This brown glazed Porcelain Ped-
estal has so many different applica-
tions that it at once becomes a fast
moving stock article.

Two wood screws 2” long are fur-
nished with each pedestal.

— N See our Radio Catalog at your Carton Quantlty
y Dealer. If he hasn’t his copy, 10 Pedestals. . . .12 Ibs.
e—that the ped- we have one for him,

Standard Package

i wall tube. Middletown, Ohio, U.S.A.
VEV R 7 Chambers St. CHICAGO. 15 8. Clinton St, SAN FRANCISCO, 75 Fremont St.
?}(“)&"’rg'(\) l\] é:df\) DENVER, Denham Bldg. labS NGELLS 443 8. San Pedro St,

d St
WASHINGTON, D. C.. Mills Bldg. MINNEAPOLIS. 1017 Lumber Ex, TORONTO.

T St.
ANTA, GA., 180 Spring St. SEATTLE. 1041 Sixth Ave. 8. MONTREAL 296 SL Pnul 8t w.

', Porcelain |

BROWN GLAZE

No. 611 Price $.50 ea.

N
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THE actual originators and world’s oldest

created in The Amplion a long distance radio reproducer

so clear and powerful that many users say it can be used

instead of another tube in a set. Hear The Amplion—in  Supreme clarity of tone
comparison!—and you will understand the reason jt leads  for use in St, Peter’s, Rome
in sales throughout the world —is the choice of the Royalty (2 rehrocue

and Nobility abroad, and of the musically critical every- AllAmphonsarecompletely
where. Write for the *Amplion Pedigree.” equipped with cords and

THE AMPLION CORPORATION of AMERICA Speakers and console units

LO\JDON ENGLAND
o, Y Patentees

Product of Over 30

Years® Experience

Bring in those distant
programs clear and loud!

makers of loud speaking devices have

caused Amplions to be chosen

to reproduce lmpormnt papdi

panel plugs.

Executive Offices: Suite S, 280 Madison Ave., New York City
Canadian Distributors: Burndept of Canada, Lid., Toronto $12 to $425°

If you are the type of dealer who hustles after busl-
hess, who isn't content to wait for trade fo come in but

who takes sets cut to demonstrate, can talk and sell
quality merchandise, and knows Radio values, we have X-L VARIO DENSERS
& big provosition for you. Are you that dealer? INSTALL THEM IN YOUR SET AND LEAVE
509, DISCOUNT TO DEALERS THEM SPEAK FOR THEMSELVES
We manufacture a complete lino of high grade re- Endorsed and Used by the Foremost Radio Engineers
ceivers and sell to dealers at 509, dis- micro-micro-
count. © We are distributors for more MODEL N—Capsacity range 1.8 to 20 micro-micro
than 225 Nahonnlly advertised lines. farads, for balunce in Reberts wwo tube, Browning-
Write today for amazing Dra McMurdo Silver’s Knockout, Neutradyne anJ
FREE offers, new 112-page cata- tuned radio frequency efren! i Price $1.00
7 CATALOG log and regular monthly MODEL G—For the Cockaday circuit, filter and in-
7F/REE eatalogs quoting below-the-market prices termediate frequency tuning in suber-heterodyne and
s on_latest merchandise—all free. Every- positive arid blas in all sets,
iy thing in Radio for less. G-1—.00002 10 .0001 ME.  G-10—.0003 to .001 ML
Henmn ERICAN RADIO MFG. CO.. G-5—.000L to .0003 MF

1416- I% McGee St.,Dept. A, Kansas City, Mo. Price each with Grid Leak Clips $1.50

ALMOST TOO GOOD TO BE TRUE

X-L RADIO LABS., 2426 Lincoln Avenue, Chicage

Radio News for February, 1926

MR e

6 Balanced Reﬂex

Circuit ;
(Continued from page 1147) 5

Bt omenrmmensissimini i e T,
These R.F. transformer specifications can
be departed from widely.

The two inductive couplers are mounted
at an angle to each other that will, to the
imagination, immediately assume myvsterious
proportions. It should not. The two are
mounted at right angles, 90 degrees, to cach
other, as the diagram in Fig. 6 shows
clearly. T[ig. 6A is just as good a method.
If the set were crowded less than has oc-
curred in the particular case in the pictures,
it would be very neat, without a freak man-
ner of mounting the coils. To make room,
and yet keep c'c1r of the condensers aml
cach other, for the apparatus behind the
panel, the mcthod of mounting was resorted
to. It will be seen that the antenna-coupler
is at right-angles to the other two, by being
mounted vertically. (See page 1147).

THE FIXED CONDENSERS

The fixed condensers used in this set are
of a capacity decided upon from simple riulio-
electrical mathematics. Larger capacities
can be used, but it is decidedly not advisable.
I should be tempted to forbid the use of
other sizes, save for the fact that I know
they can be used with satisfaction. ‘The
size of the amplifier grid condenser, .00005
mid, (please notice the four c:phels, as a
.0005 mid. size is 10 times too large) is
chosen to avoid two things: it must not ma-
terially resonate the transformer to cause
distortion, and the ratio of secondary induc-
tance to this small capacity makes it all
right; and it must not be large enough to
materially affect the terminal secondary volt-
age, and again this capacity 4s all right. The
.001 capacities used across the primary cir-
cuit of each audio transformer are OK for
the transformers I used. If the big audio
transformers of present-day design are used,
as should be done, these can just as well be
0005 mfd. They should NOT be larger
than .001. The size was chosen on the same
requirements as the .00005 mid. size.

THE AUDIO TRANSFORMERS

The quality of reproduced music and voice
obtainable from the sect using this circuit is
cntirely dependent upon the AU(ho transform-
er used. Much has been said lately about the
design of audio transformers, and much
stress has been placed upon the use of suf-
ficient primary turns, a large core, and so on.
The time will come, and is coming soon, when
all of our parts will be rated in sensible
fizures. Tor instance, a transformer designed

Station

WRNY

NEW YORK
258.5 Meters - 1160 kilocycles
is owned and operated by the
ublishers of this magagine

Our Editors will talx to you
several times every week-
Sec your Newspaper
Jfor details

TUNE IN ON
WRNY
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BUILD YOUR OWN RADIO SET!

TWO
VALUABLE
BOOKS
t

wd |
“““'S‘le \

EXPERIMENTERS,
SEND FOR
THESE BOOKS
TODAY

Photographic
Reproduction of
Two Catalog Pages

Buy from Radio’s oldest Mail Order House

. L are the oldest established, exclusive radio TWO VALUABLE BOOKS. “Don’t fail to get
THE NEW RASCO mail order house in the country. Our motto is our free “NO SOLDER RADIO RECEIVI%R
CATALOG No. 15 ... “Quick Shipment.” All arders are shipped KIT CATALOGUE NO. 14.” Contains 36 pages,

within 24 hours. Quick, prompt, courteous service. 7 by 10 inches, packed full of the most interesting
We carry a lar variety of radio parts and findings matter ever put into a radio catalog. All kits are
than any other radio house in the country. : o 15, ’

] % , . ship on approval, on send-no-money plan. Low-
RASCO HAS IT. Ii you are in need of certain est prices in the country. Revolutionary method to
small radio parts that other houses do not hother build your own recciver. ALSO the New 926
to carry, look in your RASCO parts catajog and RASCO PARTS CATALOG NO. 15, contains 75

you will find it there—anything from a screw to . : :
comper ribbon and telephone diaphragms as well as hookups, 300 illustrations and over 500 articles, all
interesting and valuable,

Contains the Following Hookups.
All Armstrong Cireuit T
tant circuits are
& having beer

at could p

of 1

et
Supey

Regenerator ;
requency amplifier and

step
ane-step radio

detecter: three-stage aundie frequency
amplifier; short wave regenerative cir-

ze radio [requency ampli-
adio and audio frequency amplt-
nductively eoupled amplifier; all
Reflex Circuits.

This eatalog iz eramimed full of small
d radio findlngs. literally thou-
f them. In addition there is
much useful infarmation eontained
heretn,

RADIO SPECIALTY CO.
98 Park Place

thousands of other small findings.

If you will paste this coupon on a [0 ro Aty co. RN, 2.2

M 98 Park P!} New York.
pOSt card and mall tOday; we Yaou all:-\a)' 3:]:2:,1 Ime, without charge or cbligation, your KIT l

. CATALOG NO. 14 ( ) RASCO PARTS CATALOG NO.
will be pleased to send you our l 15 ( {Wrtte on margin if you please) f

two Catalogues at once. &~

New York City
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—as taught in the Great COYNE Shops—

Prepares You for a
Big-Pay, Fascinating
Steady Job in Radio
or Electrical Field!

Electricity and Radio are the fields of Wonderful
Opportunities today. They offer BIG PAY, clean,
|a>cmannq work and steady emp]oyment—anywhere,
any time! COYNE-TRAINLED MEN are in de-
mand because COYNE training is conplete and
thorough. If you want to know more about Radio,
jearn all about Electricity—at COYNE. All prac-
tical, personal training, on real cqmpmem, in great
shops.

EARN WHILE
YOU LEARN
AT COYNE!

Ay big EMPLOY- &
MENT DEPART-
MENT helps you
to get @ job to earn
part or all of your
expenses while
training and assists
you to a good job
01 0 raduation. 1
nds by you
T[U{OL(-H LTFE
without a penny |
extra vost to you, T

Complete Electrical Trammg
In 12 Happy Weeks at COYNE

newly.enlur ;!ul I‘lor(r)cal Course 1s the result of 27
erieni [he necds of young men and of

the Electrical F1 d. M s absolutely thare

to mastey, eovers every si s0 and factor o

ad fits men for LIG Electrical jobs, HIGH. \\L\}(ILD

thrilling jols.

YOU DON'T NEED ADVANCED
EDUCAT]ON OR EXPERIENCE

- Sun\m\w Pro-
dxlm

My

ducmn

Big Special Offer
If You Act Now!
1’1} include with my

course, without ex-
tra charge my big
Courses  in
Elecirititg

Tractor Eleetricity.

Send Right Away lor My Big FREE Book
and Special Offer of 2 Big Extra Courses

Be sure to send at once for my biz FREE BOOK conta
131 actaal photos of vle\(r\ul operatimms and nretho:
wy special offer of 2 Big Courses withoul extra cost.
taday befcre offer is withdrawn,

COYNE

- ELECTRICAL SCHOOL

. C. LEWIS. President Eslabhshed 1899
I3UO 10 W. Harrison St., Dept. 5942 Chicago

‘ H. C. LEWIS. President
COYNE ELECTRICAL SCHOOL
13¢0-10 W. Harrisan St.
Dept. 5942, Chicago, lllinois

Dear H. C.—You can just bet I wunt one of those biz l
bindsowe FREE 12x15 books with 151 aef i
graphs of electrical operations and shop scer o
in twy colors. WSend 1t quick, Defore the supply is ex
hausted. Be sure to tell me all about Special Offer of
2 Big Extra Courses.

l Name

. diameter.

for 201A tubes, it was tested with good.
| speaker volume and good distance using 199
tubes.
c-
0005 MF, R
OR SMALLER

to give a primary impedance of at least
20,000 oluns at 00 cycles frequency can be
considered a good transformer.

R.F. TRANSFORMER DIMENSIONS
As has been mentioned, the R.J7. traus-

former dimcensions given for the set in the
pictures need not and should not be adhered
to. Dimensions for any condenser, variable,
can be given, and for that rcason arve, If
one has three variable condensers of three
different sizes, they can be used in the set.
There is little need of getting any particu-
lar size of variable condenser. The primary
dimensions should be adhered to for 201A
tubes. The secondary dimensions alone change
with the size of the variable condenser.

The autenna-coupler dimensions for a
.0005 mfd. condenser have been given. Ior
a .00035 mfd. these dimensions are changed

-FINISHED - §
1S ~CROSS -SECTION-.

R.F. CHOKE
FIG.4-

Constructional details for a special coil to
block radio frequency current from the audio
frequency transformer,

the number turns are in-
creased to 62. Tor a 00025 mid. a second
change in turns is necessary and a different
method of coupling the antenna had best be
used. The number of turns will be about 74,
with a tap in the middle for the antenua.
The antenna is counected to this tap through
a .0001 mfd. fixed condenser. Lxperimernits
with the size of the antenna series. capacity
should be made, since this will vary with
the antenna size.

The R.T". transformers, between stages and
coupling to the detector, have primary turns
as specified previously; don't change that
unless you want to experiment. The scc-
ondaries become 45 turns, 3-inch diameter,
No. 22 D.S.C. for .0005 mid. variable con-
densers.  Tor .00035 mfid. condensers the
secandaries are 3-inch diameter, 60 turns of
No. 22 D.S.C.; and for .00025 mid. there
are 75 turns of the same wire on the same
The taps for neutralization are
always made from the filament end of the
secondary in turns specification. [If three-
quarlers of the number of turns in the pri-
mary are tapped off on the secondory you
will always be right: that is a simple rule
to remember and can be depended upon.
For instance, the tap is at the secondary 15th
turn for the 20-turn primary.

While the set pictured has been esigned

but slightly;

ET

The coil marked R.F.C. is the radio frequency
choke shown in detail in the other illustration
on this page.
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in
Tx 18"
Solid
Mahogany
Cahinet

It's
5-Tube

GOLD MEDAL
TUNED
RADIO FREQUENCY
RECEIVER

Was $60

without accessories

NOW $25

without accessories

Satisfaction Guaranteed

Delivered free anywhere
in the United States

GOLD MEDAL RADIO

1034 Longwood Avenue
New York City

FIXED—RIGID
DETECTORS

= GUARANTEED —

NIO

Have built over 50 sets mcludmg ml
3-4 tube Grimes and used NIO
without a single faflure. On qtrn-
ight Regenerative and R. F., Iomit
Gird Leak and connect 2212 volts
tap o crystal improving tone 100
per cent without affecting volume
ordistance. I have found no other

so dependable. Sincerely, H,
Pelgh, 647 N. Lawndale, Chicago.

5‘4 TOP NOTCH

RECEPTION AT
EVERY POINT
GUARANTEED

5oc At Your Dealers

or by Post

KEYSTONE PRODUCTS CO.

304 Gardenia Ave,, ROYAL OAK. MICH.

Sub-
Exgerimenter

Insure your copy reaching you each month,
scribe to Radio News—$2.50 a year.
Publishing Co., 53 Park Place, N.



Radio News for February, 1920 1207

o
2 Somerset™ |

STANDISH - MODEL4-L /

Synchronized, Single Master Control 1 l O
Gives Greatest Simplicity of Operation
Ever since SOMERSET Radio made its ap- turc. The total size of the cabinet is 284 "x

pearance two years ago, these beautiful sets 1578 F3Va".
have endeared themselves te the public on

o i i oo i Storage batteries or dry cells can he used. d
account of absence of extravagant C]d,l.h:‘ Standish Model 4C operates from 200 to 600

SOMERSET Standish Model 4C achieves ab- meters. L'here is an automatic flament control,
salute shmplicity in operation. Oue synchronized ciiminating chances of burning tubes too bright-

control takes care of all major 4
stations. A vernier control underneath the large =P it g .
dial is used only when listening to distapt sta- Straightline Frequency condensers  of the
tigns. latest type do away with crowding of the short-
wave stations.

ly and does away with extra controls.

is a 4-tube set entirely enclosed in an . i . i o
mahogany. two-tone, beauli inlaid This receiver is the Dhest and most pleasing

cabinet, with built-in Utah Loud Sp -, the madel of the SOMERSET line of moedern radio
best that money can buy. There is space for hath receivers. Tt is handsome, powerful, and prac-
A" and “BY batteries in this large cabiner. tical throughowt—Dbuilt by men who have been
Not just a cabinet. hut a perfect piece of furni- in the radio business since 1908.

~  Special Dealer W fm=memm e eimmemmmesseme—s e xmm———

FR A N C HI S E — SOMERSET RADIO CORP, 2-26

113-119 Broadway. Brooklyn, N. Y,
Extra valua th‘aler franchises for the

Gentlemen:  Kindly send me at once details as to
Spectal Dealer franchise.

SOMERSET - are still open to some

dealers who arc interested in the better

model receivers that are ready for ¢k in-
stalling, backed by a liberal advertising cam-
paign In your own territery. Write for
complete plan.  Wire for your territory or
use this coupon, as we arc closing all terri-
tory rapidly. PP—
SOMERSET -RADIO CORPQORATION
\\113-119 Broadway Brooklyn, N. Y.
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How to Get the Most
Out of Your Set

Learn the principles of radio
from this remarkable book l
. 514 PAGES |

Compiled by HARRY F. DART, E.E.
Formerly with the Western Electrlc Co., and &
U. §. Army Instructor of Radio
Technically edited by F. H. DOANE

STOP turning the dials blindly. $

Learn what happens when you
turn them and why. Then you will
get greater distance, greater vol-
ume, most enjoyable quality,

The I.C.S. Radio Handbook
will help you to get more enjoy-
ment out of radio. It clears up the myste-
rious — tells you just what you want to
know, Written by nationally known radio
authorities in language that you can under-
stand. An absolute necessity for every radio
fan. A wonderful bargain at $1. Note this
partial list of contenis—

Electrical terms and circuits, antennas,
batteries, generators and motors, elec-
tron (vacuum tubes), many receiving
hook-ups, radio and audio frequency
amplification, broadcast and commercial
transmitters and receivers, super-regen-
eration, licenses, etc.

Send only $1 with the coupon today and
get this 514-page 1. C. S. Radio Handbook,

Money Back if Not Satisfied

International Correspondence Schools
Box 828 1-G, Scranton, Penna.

T enclose $1. Please send me—post-paid—the
514-page 1. C. S. Radlo Handbook., It s under-
stood that if T am not entirely satisfied 1 may
return this book within five days ami you will
refund my money.

Address.. O P
i Cheek fere ] and enclose $1.50 instead of %1 if
you wish the De Luze Leatheroid Edition

Pictures by Radio- With the

PRAOTOTRON

The New, Sensitive, and Practical
Alkalhi-Metal Photo-Electric Tube
Also for Radio—Movies—Dictures by Wire—
Burglar Alarm and Electric Control Systems—
Cardiograph Apparatus—Color and other Sort-
ing Devices.

As interesting booklet on the vemarkable
PHOTOTRON xours for the writing.

PHOTION ELECTRIC CORPORATION
247 Park Ave., 1269 Cochran Ave.,
New York, N. Y. Los Angeles, Cal,

Insure your copy reaching you each month,
Subscribe to RADIO NEWS —$2.50 a year.

Expcrimenter Publishing Co., 53 Park Place,
N. Y. C.

T T Y PSR i

Duo Wave—Ranze

Receiver
: (Conhuucd from page 1145)

[ e R s

e

St

in volume as the potentiometer arm is tuned
towards the negative side of the resistance
(the negative end of the resistance is the end
that connects to “A —,”") until finally recep-
tion stops and a slight whistle is heard. Of
course, the proper setting for the potentiome-
ter arm would be just before the point of
oscillation, or whistling; inversely when in
tuning in—1Ii slight whistles or oscillation
occm——the potentiometer -arm is turned to-
wards the positive side of the-resistance, un-
til the squeal or whistle clears up into re-
ception.

If the set is unsclective, the primary tap
on the antenna coil should be moved from
the third turn to the sccond, or vice versa, if
at first selectivity is too great. If- the sct
fails to -oscillate on the higher wave-lengths
increase the overall number of turns on the
primary of each coil.

e i A

Thlrty Years ln The

_ Dark Room
: (Contmwd j‘/om /:agc 1113)

S s b e o

i

wnan

on a far less firm basis “than is commonly
imagined, and it took both courage and fore-
sight to remain in it and to realize its possi-
bilities. This may be realized {rom a story
that Mr. Moore tells of the installation of
the lighting system in the Metropolitan Mu-
seum of Art.

It was discovered that the feeder wires
from the generators were somewhat smaller
than specified, and Moore was sent to inves-
tigate the report. He verified the statement,
and thereupon was told by the engineer in
charge to change the specifications on the
drawings, so the wire would agree with the
specifications.  This was done because the
original plans called for lighting a wing of
the building that was later omitted {rom the
scheme, and the feeder wires could be re-
duced in accordance.

But the matter looked peculiar to the in-
spectors, and was referred to the fire under-
writers. So Moore was sent to adjust the
matter with Mr. Alexander, of the Board.

“There’s no use worryving about this case,”
that gentleman said casually. “There have
been too many fires from electric wiring
already. We have decided to forbid all elec-
tric wiring, beginning next week.”

Thus casually did a group of men thiunk it
possible to nip progress in the bud, and to
kill the beginnings of one of the world's
most indispensable industries. It was noth-
ing but the spirit, determination and vision
of such men as Moore that kept the industry
alive during its most crucial period.

RADIATING RECEIVERS

Regeneration is a decided asset in most
receivers,.so long as it is kept permanently
below the point of oscillation. The damage
it does, however, when the point of oscilla-
tion is overstepped, is entirely out of pro-
portion to its benefits. A single oscillating
receiver can spoil the program of a broad-
cast station for hundreds of other listen-
ers. An indication of the possible extent
of this interference is found in the com-
munication hetween Chicago and New York
recently achieved by an amateur, using but
one dry cell tube as a transmitter.

A MATTER OF FREQUENCY

He: “Now. my dear, since I've fully ex-
plained the radio set to you, are there any
questions ?”

She: “Yes, 1 am curious to know how
often they read the wavemeter.”

Contributed by Jack Bront.
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COULDGetfromYourSet

IT isn't what you're getting now. It’s
how much more you could get from
your present set.

MYDAR Rccording Dial shown at the
left above, offcrs a degree of tuning eff-
ciency not usually associated with this
price. Ample space’for callletters in-
sures permanent logging of all stations.
Genuine Bakelite, handsomely embel-
‘lished—12 to 1 Ratio. Price $1.75.

The A. J. (Vernier) shown at thé
right above, geared at 150 to 1, brings
tones into sharp focus like a fine camera
lens.  Beautiful, dignified. - Genuine
Bakelite. A master product of master
craftsmen. Price $2.25.

Accuratune {not shown) geared 80 to
1 is admirably suited to every type of
tuning requirements.

No panel drilling necessary to substitute
any one of these dials.

MYDAR Radio Company,
7 Campbell Strect Newark, N. J.

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.

1926 CATALOG
JUST OUT!

SEND FOR YOUR COPY

RANDOLPH RADIO CORP.
159 N. UNION AV. Dept. 2 CHICAGO, ILL.

¥
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BURIED

T. 0'CONOR SLO:\NE.
A.B., A M., LL.D., Pu.D
Noted Instruetor, J.ecturer and Au-
thor. Formerly ‘Treasurer Ameri-
Ican Chemical Saciety and a prac-
tical chemist with many well knewn
achievemants to his credit. Not
only has Dr. Slogno taught chemis-
try for years but he was for many
years, paged in  commercial
chemistry work.

®

rhem'm] equipment,
tory apparatus and
and reapents
tiged far ¢
l\til")’ weoden box \Ll\(S "()t o
but wiso as & useful laboratory
eouniless experiments,

66-R—WEST BROADWAY

Experimental Equipment
Furmshed to Every Student

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

HOME EXTENSION DIVISION 2
NEW YORI CITY

emists Command High Salaries

TREASURE

can sfill be found in

and you can make yourself
independent for life by un-
earthing one of chemistry’s
yet undiscovered secrets.

Do you remember how the tales of pirate gold used to fire
your imagination and make you want to sail the uncharted
seas in search of treasure and adventure? And then you
would regret that such things were no longer done. But that
is a mistake., They are done—today and everyday—not on
desert istands, but in the chemical laboratories throughout
your own country. Quietly, systematically, the chemist works.
His work is difhcult, but more adventurous than the blood-
curdling deeds of the Spanish Main. Instead of meeting an
early and violent death on some forgotten shore, he gathers
wealth and honor through his invaluable contributions to hu-
manity. Alfred Nobel, the Swedish chemist who invented
dynamite, made so many miliions that the income alone from
his bequests provides five $40,000 prizes every year for the
advancement of science and peace. C. M., Hall, the chemist
who discovered how to manufacture aluminum made millions
through this discovery. F. G, Cottrell, who devised a valu-
able process for recovering the waste from flue gases, James
Gayley, who showed how to save enormous losses in steel
manufacture, L. H. Baekeland, who invented Bakelite—these
are only a few of the men to whom fortunes have come
through their chemical achievements.

" Now Is the Time to
Study Chemistry

Not only are lh‘ern boundless o’)norlunltlcs for ;mwulng
wealt 1

10 Chen

but the profess
alaries to hun

What Some of Our
Students Say of This

Course:

I have not written since I received tho big
set. I can still say that it fur excepded my
anticipations, Since I have been studying with
your school I have been appointed chemist for
the Scranton Coal Co. testing all the coal and
ash by proximate analysis. The lessans are
helplng me wonderfully, and the interesting
way In which they are written malkes me wait
paticntly for each lesson.—MORLAIS COUZ-,
ENS.

1 wish to express my appreciation of your
prompt reply to my letter and fo the recom-
mendation to the General Electrie Co. in-
tend to start the student engineering course at
the works. This is somewhat along electrical
lines, but the t t I had a recommenda-
tion from a re hool no doubt had con-
siderable influence in helping me to sceure the

VAN BENTHUYSEN,

)I(}

job.—¥L

So far I've been more than pleased with
your course and am still doing nlcely. 1 hope
to be your henor graduate this year.—J. M,
NORKUS, IR

1 find your course excellent and vour Instrue-
tion, truthiully, the 5

bled I bave ever taken
one I've studied.—J \\rLs J.
From the time I was having Chemistry [t
las never been thus cxnlz\incd to me as it is
1 recommending you highly to my

L them 10 hecome members
anization.—CHARLES LEEN-

KELLY,

nds, 4
{ such an

JAMIN.
1 shall always recomimnend your schocl to my
fr Js n'd let them kiow Low simple your les-

sons are.—C. J. AN HI..

I am more thun pleased. You dig right in
from the start. am golng to jet somewhere
with [his cou 1 am so glad that I (ound
you.—A. A, C ERON.

1 use your lessons constantly as I find
more thorough (han most- text books I
WAL H. TIEBS

1t
can

which I find
but wonderfuily
TRAYLOR.

the Consolidated
the good
a recommendation

klng you fur your lessons,
clear
I

and coneise,
am—ROBT. H.
in
very much
when

service of 1
was zsked for. —Jr)% DECKER.

o\xL its present appl
nnu 'uer.mle, touching
y be cailed work at all, 1t i3
ratory  are filled with thil
prospect of a d)su,\u\ that may spell Fortune .11\

uppli-
buslne<s nnd

s at m..d'

You Can Learn at

chemistry
of maonthly
everyn
anportunity

technical ,mshmn \\1

3 to buy with uur conrse,

different
nd chem s
fhlul

even "Hl)i' LD your present cm

Special 30 Day Offer

nv

atudeh with

hi

he
! . or
¢ an! address on a postal and mail
it to us. whatever you do, act today before

this offer iz withdraw
DON'T WAIT_MAIL GOUPON NOW! /nx'n ______
£ RN.-Feh. 26

The work of the
The days
the alluring

every DrOdhL‘L in the \vond

i eriznentation, wlln
to spur your enthusiasm.

Home

7/

/n civen to every student. Also
i tell me ahnvn your plan of paymen
1 / gour special 30 day offer.

NAME

Y4

7
Y4

To qualify for this rem able calling requires elaberate specialized tralning. Tormerly it was /
necessary to attend & ty for several vears o acquire that training, but thanks to our
ey pcrl’n:i(-:rrl and th system of ean now stay at home, keep your /CHEMICAL
nn, and let us educate you in Chemistry during spare time. Bren wlth only common
oling you ean take our e wnd equip yourself lnr lmmednlu praetical work in a chemical / INSTITUTE
Dr. Sloane gives evers anc lents the same carefui, Dersonal super- OF NEW YORK
n.noor as a college professor, Your
“,”n tire very beg tical, and we nly you Home Extension
alyses and experimental Division 2
and you are awarded the / 66-R—West Broadway
after vou have n.u,h 'letorlly completed the course. / New York City
Easy Monthly Payments /  Please send me at onee,
Ynl dnnl hme to .’.are even Lhe qmal] price of the course to start, You can “‘”"yo,l_lulr ::"f}e ?-R:,‘lﬁn‘.'.8'““2;,’,‘”"'}"
s n o A . your fre 0k tuni-
; "\Hw[nv! ({\] O / Chemists,” and full par-

bout the Experimental Equip-

please
t and
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It Says

“STOP’’
‘and Lightning Won’t
Harm Your Set

" The National Board of Fire Under-
writers specify that an improved
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. Haundsome and rigid. Lasts
a lifetime. Easy to install. Full direc-
tions on box.

THE WIRT LIGHTNING ARRESTER IS8
LISTED AS STANDARD BY THE
UNDERWRITERS LABORATORIES

Wirt Lightning Arrester..
Wirt Insulator .......

L$1.00
35

When yon install
your W IRF! IGIIT
NING ARRESN
get a WIRT INS
LATOR and pre-
vent leakage along
your lead-fn wires.
It keeps the wlire
at the proper dis-
tance, provides per-
fect ulation, and
prevents wear g
tear on the wire by
preventing sagging
and swaying.

Sold by Leading Radio Dealers

Wirt (JoMPANY
PHILADELPHIA. PENNSYLVANIA

Makers of Dim-A-Lite

BE A JAZZ MUSIC ‘MASTER
\Play Piano By Ear

Play popular seng hits perfectly. Bum
¥ the ‘une, piay it by car. No teacher--
aelf- tnstrucion, No lcdlousdmz dong
nst 20 brief cntermn-
easily mastere:
At Home in Your Spare Tlme
Send for FREE BOOK. Learn many styles
of bass and syncopation.-trick en d.
l"f 1f 10¢ {coin or stam
s enclosed, you also recef
wonderful booklet **How

/ many new tricks, stunts, etc
/ Niagara School of Music

Dept ssu Niagara Falls, N. Y.

FREE RADIO CATALOG & GUIDE of r*ene:!, ideas,

appirove pectal  hook-ups with trations.
Lremendous av1ngs on standard ra parts, se' . B
m
Unusual? You’ll say so. Write letter or pestal

Bure to get thls unrlfly hook hefare you buy.. W omlv
BARAWIK CO 102-142 8. Canal St., CHICAGO, U. S A.

$300 Pnze Contesf

(Continued from page 1108)

AN INUNDATION OF REPLIES

We may say that it was a tremendous job
to go through the thousands upon mouvud@
of letters, and it took a large staff of clerks
a 1umbcr of days and nights to assort and
go over the replies. It was, of course, im-
posslble fo answer the thousands who asked
for a personal acknowledgement of their
letters,

Many unique replies were received, and we
are sorry that we can reproduce only a few
of the wonderful samples (Illumatlon on
page 1109). Replies came in from all over
the world, including Alaska, Hawaii, Canal
Zane, Porto Rico, Canada, Newioundland,
British West Inmc*, _\chmo, Cuba, Lcmlal
America, Brazil, England, Scotland, Ireland,

France, Belgium, Holland, Germany. Aus-
tria, Hungary, Czecho-Slovakia, Poland.
Russia, and many others. There were re-
plies in  Russian, Irench, Spanish and
Cerman.

A great surprise to the judges was the
fact that several entries came in printed,

cvidently having been set up on linotype ma-
chines by their operators.

The longest list of answers came {rom
Harry D. Krug, of Rochester, N, Y., who
found 87 mistakes, and claims that if he
had a little more time he could find three
times as many, Hawever, even his 87 did
not include all the correct answers.

There were replies mounted handsomely
on large cardboards, answers made up in the
form of bheautiful calendars, pen-and-ink
sketches and blueprints.  Therce were cven
replies in poctry,

Mr. E. B. Sanchez, of Washington, D. C..
informs us that a friend af his bet him that
the judges would not even read his letter;

and we are deciding the bet right now in
Mr. Sanchez’s {avor. The letter was read,
but, sorry to say, no prize was won because

the answers were not correct.
ANSWERS THAT DIDN'T COUNT
Here are some of the most popular, irregu-
lar answers which had no bearing on the

contest at all; and mest of which should, of
course, never have been used, together with

Man wrong pesition—Dbehind set,

Man shml\(l register disgust, not contentment.

Inmipossible to blow smoke rings with a cigar in
mouth.

Loud speaker should not be placed on cabinet

aor near loop.
J.oop cannot be used with this type of set.
Too much “C” voltage for ““‘B" battery.
No lahel of r‘anufar urer on set.
“Musi’? should be “Music.”
Horn is not proper size for set.
Man’s ear is sing, or misplaced.
Mans hair reaches down into his collar.
o screws in  panel.
Left rheostat turned off.
Set home-made—no trademark should be used.
Artist o signature,

Horn cahle
audio feed-hack Cu iplin

n loop wires is liakle to cause
to grid of first tube.

SINCERE, BUT HYPERCRITICAL

03

H:lir parted on wrong side,
“Horn" should be marked “Loud Speaker”
S0

Loud speaker plug net in jack.

Rheostat arrow has feathers all on one side.

Name of set wrong, as it would not apply to a
tuned R.F. circuit.

Only two pounds of ware (sic) on loop.

All Dbattery wires same color,
“Horn” spelled “Morn.” (Incorrect.—EDITOR.)
“Conkoo-Dyne.”
Not necessary to ck “Phone” and
one “Horn.,” as they ngcable.
teh is a \ loes not move
g to the ' sition dicated.
Set has one tc nany “C" hatteries.
ik needed. hut absent.

Amateur Jlz

d impossiblv
hoard.
hattery

low on panel, as
(From an in ~],er' #)
case not of uniform

they would touch ha
top

Table
thickness.
Arrowh

and

an rheostat sbould extend around
of circumference.
goorl evening to receive radio is cool encugh

wear a  coat.
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Adapto Cabinets are constructed
to accommodate every type of
t day radio receivers. Loud
g E'l—c,J.JLL for
dation of all batter~
ies and equipment. Your chotce,
Mahogany or Walnut.
1Prite for illustrated circu-
lay showing warious wmodels
and prices.

L.R.DONEHUE CO.
PERTH AMBOY, N.J.

\

‘a new 5-Tube Set
with all the power
and none of the
grief of the Supers”
— so wrote Henry
M. Neely, Editor of
Radio in the Home,
Philadelphia.

Get This Book

Write today for this big fascinating

| 32-page booklet which tells how you

can build the truly amazing new
QUADRAFORMER receiver. Based
on a new radio principle, five tubes
give remarkable results.

Euclose 10c and you'll kave it by return mail

Gearhart-Schlueter Radio Corp’n

713 Voorman Avenue, Fresno, California

ra Metal

Niaga:
Stamping Corporation

Dpt.600 Niagara Falls.N.Y

DRE

Insure your copy reaching you each month.
Subscribe " to  RADIO NEWS—$2.50 a year.
Experimenter Publishing Co.,, 53 Park Place,
. Y. C
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Wom(m'r WINNER FIVE

Here is a Receiver that is taking the country by storm. Think of the great value
in a genuine licensed Neutrodyne Receiver, five tubes, a beautiful dark brown
walnut cabinet, sloping panel and knobs to match, gold trimmings, battery cable,
everything of the latest and best, at $80. The WORKRITE WINNER FIVE will
easily bring in stations at unbelievable distances with great volume and wonderful
tone guality. The WORKRITE WINNER is the outstanding value in radio this
year. Test it against other sets selling for much more. PRICE $80.

DEALERS—GET OUR ATTRACTIVE PROPOSITION

WorkRite Radio King Six

A six tube resistance-coupled Neu-
trodyne. To appreciate the beauty
and performance of this remarkable
set, you must see and hear it. A
very artistic cabinet made from gen-
uine mahogany with special loud
speaker built in, will give the utmost

radio enjoyment. PRICE $170

WorkRite Air Master Six

A six tube resistance-coupled Neu-
trodyne with absolutely true tone
quality without distortion. Mahog-
any panel and knobs to match cabi-
net. Goldtrimmings WAVE
LENGTHS SHOWN ON PANEL-—
you can turn to any station almost
instantly. As one customer said:

WorkRite Aristocrat Six

The best in a set in the finest ma-
hogany console. A radio you will
be proud to own. Its beauty is only
equaled by its performance. Six

1 heard real radio until | lis. .

A fube, xesiwance couniebiee sa7s
Niirwoif;  THE WORKRITE MFG. CO. j

¥ e 1814 E. 30th Street, Cleveland, OChio )

ORKRITE

SUPER NEUTRODYNE RADIO SETS

REGSNSBSACNRRSAN NS SIN SIS

/]
i

SO OS]
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Grid Gates, Resistors
and Resistance Couplers

Grid Gates are the Amsco
improvement on ‘“leaks.’
They provide measured and
exact control of the current
flow. Extra large for noise-
less service. Fit all mount-
ings. Insist upon Amsco
Grid Gates, AmscoResistors,
Amsco Resistance Couplers.
The latter are made with
.006 condenser in genuine
Bakelite base with mount-
ings for two Resistors.

The New Amsco
Universal Sockets
Especially designed to fit all
the new types and sizes of
U.X. and C. X. radio tubes.
Clicksinto contact—making
positive wipe connection.
Most compact and fool-
proofsocket made. Onehole
mounting. The Ultimate
Socket—will be 1926 stand-

ard. Ask your Dealer.

AMSCO PRODUCTS, Inc.
Broome and Lafayette Sts., N.Y.C,

Listener, instead of blowing smoke rings, shouid
be fixing set.
Man 1s sitti in impossibic position.
Several ¢ smg upon the anatomy of figure.
No man with a tie as loud as that could hear
the set, anyway.
RIGHT NUMBER, BUT WRONG ANSWERS

Only a few contestants gave up before
reaching 34 errors. Most of them marked
the exact number, but a few went bevond
this. A large proportion of the contestants
are electrical or radio dealers, or otherwise
connected with the. business; but there are
many housewives, invalids and shut-ins,
schoolboys, as well as professional men,
lawyers, doctors and clergymen, in the
number,

Clifton M. Searle says, “Please have no
more picture coutests, as I worked,three dd\’\
before 1 had time to read the magazine.’

The number of replies received in this
contest was many times greater than for any
other contest ever 'staged by the publishers;
and its success has been so great that we
shall probably run a different one soon
again.

The editors wish to thank the readers for
the great interest shown in this contest, and
express their sorrow that a first prize could
not be awarded,

: “Wireless’ Radio Dancing
(Commwd from page 1120)

ST T

simply cover the floor with a network of
tinfoil strips; oue or two pounds of tinfoil
about 3 or 4 inches wide will serve for even
a large room. The idea is to cover as much
of the floor as passible, and the spaces not
covered by tintoil should not be bigger than
4 inches square. After the tinfoil has been
laid, replaced the rug on top of the foil. One
connection of the tinfoil goes to the output
side of your radic set, as shown in the illus-
tration. The other goes to the ground.

It is hecessary he ¢ to make a few experi-
ments, in order to get the best results. In
the first place, it is most fmportant to connect
an ordinary telephone recetver across the
output side of your set. Take off the cap and
diaphragm, which makes the telephone abso-
lutely silent. Or you may also place the
radio set in an adjoining room, when it is,

oy B

The author’s first experiment, where the audio
output is connected to an air wire and to
ground.
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Allthe stations—evenly spaced
around a 360° dial—with

TRADE masm

STRAIGHT-LINE-FREQUENCY

y TUNING

A free-running Condenser with per-
fect mechanical balance — modern,
highly efficient Toroid Coils.

ALL MERICAN

Add a Ferhend Wave Trap
to your Radio Set and_“Po-
lice” your reception. Regu-
late traffic! Guaranteed to

U. 8. Post Office,
Billings, Mont.

**Forbend Electric Co.
Gentleman:
With my Fada Neun:
%vodyne and Ferbend
ave Trap lreccived
tho address of Pres.
Goolldge from\WOAW
Omahs, on 8 8 ecla\
wove len
(lns rr!ed tu {et it but

rune out interfering station.
Widely imitated bu' never
emmlled Nota‘“‘toy”—qual-
\vorkmamlnp
finest

ity. material,
( to that of the
ng scts,

1 and only su he base-
\\.“ in it bnll\gorld S%rlexsilreAm
h-nlndnnh lows.
50 or C.O. D plus postare. Ead WEAF, New
1 for Free Dooklet. York, loud enough to

&
Ferbend Electric Co.
425 W, Superior St., Chicage
See the new Ferbend “B”
Lliminator announcement
on page 1227

FERBEND
o = =

(Signedd
J. A. Thompson,
Supt. of Malls."’

ARE YOU THE MAN

to be first fn your town to sell and
demonstrate POWEROLA, the famous

of course, not necessary to silence the 'phone,
) y P

I'LL SHOW YOU HOW
and you may then use your usual loud qpeal\-

Thero are thoumnd Amore big {my fagcinat- ~
hun there are 3

i ube s';')?:K _I'_l'TERI[\J(IOELEC R{IC er it you wish o do so. For all-around " Fhero these real
LIGHT E RECEIV- ;
ER (not an alta s 2l f purposes, however, T helieve that the silent sve;usmuot;!'u’slo 600));5“*?:;:'}:“]:0,;‘;:
D.C.oc A.C. (108-115 ¥., telephone receiver without the diaphragm wfunylmu&k%‘lso and n

a

now sold and demonstrs 1ted by T
NEW YORK EDISUN CO0.. public
companics radio, electric
mu-f(‘ ¢ r\ wiere. AL
1 fully  pusrenteed,
perfect in perform-

and cap is best, because it gives abselute si-
lence, and the effect derived is much better
on vour audience. Any standard telephone
receiver, of 1,000 or 1,500 ohms resis

‘ can be used. (See Fig. 4. page 1120)
The wire that goes to the tinfoil should be
insulated. No. 18 bell wire will do nicely. It
should be concealed, so that the dancers will
not know of the tinfoil underneath the rug.
Attach the wire that gees to the tinfoil to
the high potential side of the telephonc re-
ceiver. A little experimenting will have to
be done to find out which is the high poten-
tial side. It is usually the side that is con-
nected to the 4+ pole of the B bhattery. If

t quickly; a titled, big
d maintain transmit-
onal and amateur, land

fend name an

aetienl, wce BIG SEY GIVEN!Zard rulllm\nf my
. Twin Su

Are You the Man Whe Sees Opportun-

ities Ahead for Real Moncy Making?

Write for literature, terms and
prices at once.

“You, too, can make Powerola®’

Send £1.00 for Wirinx arrams showing parts used
and how to ke any set or cireuit (one tu eight tubes)
operate satisfactorily from A.C or D.C. current.

POWEROLA RADIO CORP.
_ DEFT. R.N.
1845 Broadway

me ner‘:onally Irwin J. Mendels
MERICAN RADIC ENGINEERS
10i0 Hearst Square. Dept. 107, Chicagod

M
Irwin J. Mendeis, Americ

N
Radio Englnecrs,
. Dept. 107 “’_ Chlraua S

New York City
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you do not wish to take the trouble to trace
the circuit, try first one side of the ‘phone
and then the other, The connection that
gives the loudest results is, of course, the
right one. R
GROUNDING THE PHONE

It js necessary that the other side of the
‘phone be grounded, either directly or induc-
tively. No exact rule can be given, as every

set is different, and you must experiment for -

vourself to find the proper connection. If,
after the first tryout, you find that you get
the signals quite loudly and clearly, the au-
dio side of the set probably is grounded
somewhere and no additional ground is
needed. If results arc poor, then you will
find it necessary to connect the other side of
the 'phone to either the radiator or water-
pipe for maximum results. As some sets are
already grounded, you will have to be care-
ful when making the ground connection.
Touch the two wires quickly. I{ a spark re-
sults, no ground is necessary. If there is
no spark at all, the ground will probably
make the intensity of the signals louder.
After everything is in readiness. plug in
vour usual loud speaker and tune in the sta-
tion that you know will be on the air for
some time to come. Tune it in where it
comes in best. Then unplug the loud speaker

Fig. 2. The second experiment, which gave

. somewhat better results, Here the arrange-

ment of Fig, 1 is repcated; but additional

capacity is obtained by tinfoil strips hung to
the air wire,

and plug in, instead, the silent "phonc with
one cunncction to the tinfoil and the other to
the ground (if such is required). Put on
the pair-of head receivers and walk on the
prepared floor. The music should come in
loud and clearly, particularly when vou
touch one of the ‘phone tips. Sometimes a
lictle retuning is necessary to get tlie best
effect.

TWO HEARERS ARE BETTER THAN ONE

You will find that as you walk along the
rug, no matter where in the room, the recep-
tion will be startlingly loud and clear. You
will also find that when you touch vour danc-
ing partner’s hand with yours the intensity
of the signals will increase somewhat. for
the reason that you are now adding an extra
“pody” capacity to your own. In other
words, you have increased the size of the hu-
man body-condenser.

It is a good idea to leave the telephone
cord as long as possible, because results will
then be found best. Tf vou do not care
about the expense, you can cut off one of
the cord tips and the three or four inclies of
cord that goes with jt, having simply a single
cord tip to which cennection is made by
hand or by the metallic bracelet, as explained
above.

As long as you are directly over the tin-
foil the reception will be loud and clear. no
matter how f{ar away you are {rom the re-
ceiving set. The effect even extends sonie-
what beyond the tinfoil layer, and you will
be able to receive weak music two or three
feet away from the rug.

This pretty, as well as interesting, experi-
ment works well with sets frem 3 tubes up.
although a 3-tube set or a more powerful ane
is even better.
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our Dials Bother Me
Like the Devil

THAT’S what an enthusiastic Micro-Dial user wrote us
after his first night’s experience. And his bother was
STATIONS.

STATIONS he had never heard before—or ever heard
of! Stations that came in so fast that he hadn’t room
for them all in the gaps he had left in his log book!
Stations that kept coming long after his bedtime hour
had passed!

READ the simple story of what Micro-Dials did for this
broadcast listener, as he told it to us, over his own
signature,

Write for our folder, “Your Dials Bother Me Like
The Devil.” We will send it postpaid to any address.

BETTER still, get the folder from your Jewett Dealer.
Read it on the spot and take your Micro-Dials home.
You can install them yourself without drilling or saw-
ing, and using no tool but a screwdriver.

JEWETT RADIO & PHONOGRAPH COMPANY

5702 TELEGRATH ROAD PONTIAC, MICHIGAN
Factories: Allegan, Michigan — Pontiac, Michigan
In Canada Export Sales Office:

Jewett Radio-Phonographs, Ltd. 116 Broad Screet, New York City
Walkerville, Ontario

e Jewelt

icro~Dial

© 1925 Joweut Radio and Phonograph Co.

“Quality Broadcasting to Match
Quality Producis—Station WJIR”
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Do You Know About the

“SUPERUNIT”’
FAMILY?

They are all tested assemblies which
make possible the construction of vari-
ous sets with no worry about the loca-
tion of the parts.

They are all equipped with cushion
sockets and nickeled brackets.

They solve the problem for the folks
who like to build their own set.

4 TUBE “SUPERUNIT” Type A for
standard base, Type B for UV199, Type
C for UX tubes. Add two stages $3750

of audio for 6 tube set........

“SUPERUNIT-6", the same as the
standard tube but with two ‘stages of
Thordarson audio mounted and $5000

connected. Size 5x 15”7......

“SUPERUNIT, JR.” 4 tubes with low
loss plug in coils, R.F., detector and

two stages of Thordarson $3750

audio, .

Any “SUPERUNIT” can be used with
the S-C Capacity Element which we
manufacture. NOTE: The S-C Capacity
Element is specified by Mr. Arthur H.
Lynch for the Radio Broadcast Aristo-
crat Receiver.

BULLETINS ON REQUEST

Hanscom Radio Devices
Woonsocket, R. 1., U. S_ A.

teur
License exami-
nation! This
book will help
youdoit! Send
sixty cents in
stamps or coin
for your copy
—postage pre-
paid to any
point in the
U. S., Canada
or Mexico.

c For a short
time only

RADIO INSTITUTE OF AMERICA

324 Broadway New York City

|

e s w0

- The Browning-Drake
Regenaformer

s

g B BT

No. 1 and Rheo. No. 2).

1 voltmeter with a range from 0 to 6
volts (VM),

1 0001 mf. fixed condenser (c).

1 .001 mi. or .002 mi. fixed conden-

ser (cb).
1.00025 mi. fixed grid condenser
(cg).

1 grid leak (Rg).

1 double open-circuit filament control
jack (J2).

I filament switch (SW).

1 one mf. by-pass condenscr (This is
optional. 1MF.).

9 binding posts.

20 feet of wire for connecting parts.

4 tubes.

1 “A” battery. :

“B” hattery for at least 6714 volts.

“C" battery of 434 volts.

0005 condenser.

{00035 condenser.

antenna coil as described above.

regenaformer as described above.

e e

: About Station Ar-
rangement :
- (Continued from page 1151)

at the left of the operator and every part
of it is perfectly accessible. Its main panel,
with the three variable condenser controls
and the three meters, faces the operator so
that he can kecep a constant check on the
action of the (ransmitter and all parts of
the oscillator, and pewer supply are easily
rcached. The compactness of this outfit
was made possible by the use of S tube
rectifiers in place of the old electrolytic type,
which took up so much room and was more
or less a constaut source of trouble. The S
tubes take up only as much room as a couple
of vacuum tubes, and are far more reliable
than the electrolytic,

And so, we find that if a transmitter is
carefully planned before it is put together,
it can be made to {fulfill the wants of those
three classes—the traffic man, the DX hound
and the experimenter. If the experimenter
is a little careful in his work and goes
about making changes judiciously and with
care, a set of this nature nced not be out of

| operation for more than an hour or so at a

time. With this tvpe of set, the typical
radio ham can amuose himself in any way
e may see fit. If, for instance, the mood
seizes him to try out a new circuit, or he
gets hold of some instrument that he thinks
may work better than one in his set, he can
2o to it and make that change with the very
least possible amount of trouble. Then, on
the other hand, for days at a time he may
desire to work DX and. for instance, try to
raise a few “Aussics” or “Zedders” Then,
again, when he is listening in some night and
someone asks him to fake a few messages
for relaying, hie doesn’t have to refuse be-
cause the transmitter isn't “perking” just
right, but he can sit right in, take the mes-
sages and handle them in short order.

And now, as with everything, we should
have a moral, but in this case, is a moral
necessary ?  We think not—draw vyour own
conclusions.

(Contisuted from page 1143)
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NEW RADIO INVENTION
Radio World Time Clock
Tells correct time in all parts of world

This remarkable invention has become a nec.
essity not only to owners of radio sets, but
also in that part of our commercial life hand-
ling occan shipping cables, radiograms and
worldwide trade.

The Radio World Time Clock shows DX fans
of time changes the world over at a glance. It
may be used as an ordinary clock or removed
from the frame and easily inserted in the panel
of your set. Guaranteed mechanically perfect.

There is nothing like this new time device—
it is being hailed with delight by radio fans
everywhere.  Amateur broadcasters will find
this clock absolutely essential.

Now selling rapidly by John Wanamaker and
other leading department stores. Dealers write
now for price list.

If your dealer cannot supply you send us
check or money order for $3.75, and we will
ship promptly postpaid.

O. L. ANDERSON COMPANY
Manufacturers and Sales Promoters
12 Middlesex Road

Stoneham, Mass.

Complete Separation
of Low Wave Stations

Perfectly accomplished with Tune-
Rite, the straight line frequency dial.
A marvel in scilentific construction, it
instantly converts any set to straight
line frequency. Bring your prescnt
sel up-to-date by replacing your old
dials with Tune-Rite. Beautiful in ap-
pearance. Easily mounted without
drilling. Price $3.50

Write for Instructions

FRadiall Company”
Dept. T.R.N.-4, 50 Franklin St.,N.Y.
Makers of AMPERITE

TUNE-RITE

THE STRAIGHT LINE FREQUENCY .DIAL

'FREE=—Our 64-Page Cat-
-alogue. Filled With Radio

Bargains. Write Today!

RANDOLPH RADIO COR
159 N. UNION AV. Dept. 2 CHICAGO, ILL.
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W LEMKIN

A BROAD TUNER

Mysteries of the Wire
Tables
(Continued from page 1127) i

i v IR

again, It is about 100 mils, or 1% of an
inch. Now look at the diameter of No. 16
wire. It is about 50 mils, or one-half that
of No. 10. In other words, as the gauge
nwmber increascs by 6, simply cut the di-
ameter in half. Thus:

Approximate

Gauge No. Diameter (mils)
4 200
10 100
16 50
22 25
28 12
34 6

Now for the next mystery. Let us look
at the table of cross-sections. The cross-
sections corresponding to the various gauge
numbers are given in square inches, simply
for the sake of convenience. Rules apply
to this column very similar to those that
applied to the table of diameters, excepting
that in this casc use the multiplier 2 instead
of the square root of 2. For instance, note
the following values, taken from the table:

Cross-section

Gauge No. (5q.1n.)
4 03200
7 . .01600
10 .00800
13 .00400
16 .00200
19 00100
22 00050
25 .00025
28 .000123

Note that every time we add 3 to the
gauge number we cut the cross-section in
halt. Or, going the other way, every time
we reduce the gauge number by 3. we double
the cross-section.

Now look at the gauge No. 0. 10, 20. 30,
etc. Sce what happens. Here it 1s:

Approximate
Cross-section

Gauge No. (sq. in.)
0 80
10 008
20 0008
30 00008
40 .000008

In other words, every time the gauge number
advances 10 places, the cross-section is di-
vided by 10. This happens no matter where
we may start, as for instance. if we should
take the numbers 5, 15, 25, etc.

The inverse rule holds true of the D.C. re-
sistance of copper wires. For instance:

TELETONE

CABINET SPEAKER

Ready te listen

Beautifully finished in Wal-
nut, it stands 15 inches high
and is only 314 inches deep.

Makes Any Radio
Receiver Sound Better

ELETONE represents an entirely new principle in

sound wave conduction and amplification. Its clear, full-

toned resonance, the result of exclusive design and all
wood construction, transforms any receiving set into an instru-
ment of quality.

Interior of seasoned spruce—the
same wood used in the finest vio-

lins. Exterior of walnut—beauti- TE L.E TONE
fully finished and artistic in the Prlnciple

extreme.

Compact in form. Handsome in
appearance. Amazing in perform-
ance. Reproduces clearly every
note, either vocal or instrumental,
with purity of tone, satisfying vol-
ume and freedom from distortion.

Fill in and mail coupon below, for
illustrated booklet and the name of

your nearest ’reletone dealer’ WhO Based on Structure
will gladly demonstrate the wvast of Throst and Mouth
superiority of Teletone over all Note that a sound-wave com-
other types of loud speakers. T S AN LA

mards)‘ﬁis ﬁmglined through
TELETONE CORPORATION | [nm v o by
conducting area G e
449 West 42nd Street bk ot e A, henee, it

New York City PO e Sorsastry Tormos and

opened mouth of the singer).

TELETONE CORPORATION, \ 7
449 West 42nd St., New York. .

Please send me, withont obligation or my part, @.

Teletone booklet and the name of your nearest dealer.

Name ...

Address ... SRR




The Ideal

Receiver!
DVANCED engineering

and years of produc-

tion experience by one
of the oldest radio manufac-
turers in the country pro-
duced the new Chelsea Super-
Five—a Receiver with per-
forming features and refine-
ments found in much higher
priced sets, ’

Fine mahogany finish cabinet
with graceful sloping panel
and large dials for easy tun-
ing. onvenient cord leads
(no unsightly binding posts).
Fool-proof, dust-proof inside
panel to protect delicate parts.
Rugged bus-wiring, hand-sol-
dered connections and other
refinements. This Set delivers
wonderful tone quality and
volume and is one of the most
selective sets on the market.
Choose Chelsea and save the
difference.

See your dealer or write us for
New Descriptive folder.

CHELSEA RADIO CO.
Chelsea, Mass,

e B [/ &

- )

entire in-

Perfect your
i ulating

stallation i
your anien
tem. Your
respons
thru a pearly b )
M & M Low-Loss Les
Insul: ¢

i 1

Dealers: If your Jobher can not su
ply you write us direct, giving us your
Jobber's name. Send tfor our catalon.

The MgM Co.

CLEVELAND,OHI0.

Tables

(Continned from page 12135)

el

(Approximate)
Ohms per

Gange No. Thousand Fect

[ B
10 1
20 10
30 100
40 1000

and again,

0 1

3 2

6 4

9 8
12 16
15 32
18 0.4
21 12.8

cte. ete.

Tn sum up our little exposition, let us
condense the rules as follows:

Adding 6 to the gauge number cuts
the diameter in half.

2. Adding 3 to the gauge number di-
vides the diameter by 1.4,

3. Adding 10 to the gauge number di-
vides the diameter by a number slight-
lv greater than 3. (To be exact, 3.16)

1. Adding 6 to the gauge number di-

vides the cross-section by 4.

5. Adding 3 to the gauge number cuts

the cross-section in half.

6. Adding 10 1o the gauge number di-

vides the crass-section by 10.

7. Adding 6 to the gange number guad-

ruples the resistance.

8. Adding 3 to the gauge number doubles

the resistance. 3
9. Adding 10 {0 the gauge number mul-
tiplies the resistance by 10.

It is no longer necessary to hunt around
for an hour to find a table of wire con-
stants.  Just remember the above rules.
When two or thiree of them are known, the
rest are seli-evident. Also remember the
resistances of 0, 10, 20, 30, etc. These will
be found very helpiul in estimating the D.C.
resistances of wires. coils, etc.. very quickly,
and accurately enough for many purposes.

B&S Dian, Square Ohins per
Giauge in Mils. In. 1000 Fr.
0n0o 460.0 1662 04901
000 409.6 L1318 06180
00 364.8 L1045 07793
0 3249 08289 09827
1 89.3 06573 1239
2 .0 3 1563
3 L3134 L1970
4 .N3278 2485
5 .02600 3133
6 02062 3951
7 L01635 4982
8 01297 .6282
9 01028 L7921
10 NO8ISS .9989
il Q06467 1.260
12 005129 1.588
13 2.003
14 2.525
13 i 3.184
16 002028 4.016
17 N01609 4
18 001276
19 001012
20 .11008023
21 .N006363
22 0003046
23 22 0004002
24 2 1003173
25 1 No02517
26 1 .N001996
27 1 001533
28 1 25
29 1
30 1
31 LON06260
32 .aaf049464
33 L(0003937
34 2
35
36
7
18 :
39 009009793
40 000007766
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Equip your set
with Supertran
Audio Trans-
formers and
note the differ-
ence in  tone.
Supertran is
the transform-
er that ampli-
fies without
distortion. Ra-
tins, 3% to 1
and 5 to 1.

$6.00
*

far
Alter-
nating
Current

$32

Here is a well balanced,
made and thoroughly tested “B” Elim-
inator, designed by our own engineers
and made by us in our own factory.
Will supply your set with a steady and
uniform flow of current, without any
noise or hum. '

carefully

At All Dealers

FORD RADIO & MICA coy
111 Bleecker St., New York /
(«_\\\. //4

4 FREE BLUEPRINTS

To Set Builders
TO PROVE THE SELECTIVE AND SENSI.
TIVE COMBINATIONS OBTAIN-
ABLE WITH
WERNER R.F. TRANSFORMERS

which cover the cntire broadeasting wave range
and have heen used by the best radio engireers
for the past two y we will furnish a full size
Bluen ive Radio Loop receiver
G from us direct.
*. and Audio Transformers are

AUDIO

Both

FREQU

Fiy

" Werner Loop Antenna
Adjustable to a
exiended with-

Tsed with any {vpe of loop reeely
fine ¢ e nf clearness, g

out teals.  Appreved by Vopular Radio.
Price Postpaid $14.00

Send for free circuit diagy; 5 i

Book eontrind i

cuit  dingr

Postpa

t Y
your '
WERNER RADIO MFG. CO.
‘ 204-206 Ninth St., Brooklyn, N. Y. [P

MARKO

RADIO BATTERIES
are
ALWAYS DEPENDABLE

MARKO STORAGE BATTERY CO.
Brooklyn, New York

[
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"eises ™ | SAVE TIME AND MONEY

(Cortm"cd from page 1131)
We have radio Tools of every. descnpt:on

for every conceivable set building purpose

Vou will be astonished allhe remartable tools
we have [Or your work and delighled ot our
/01// preces .

The short electric waves generated by the
passage of the spark between the tips of the
electrodes were brought to a focus by the
gold concave mirror and the paraffin lens.
They were then passed through a device
which separated out specific wave-lengths
and finally focussed on the delicate radio-
meter. The fundamental wave-length emit-
ted from the oscillators was found to he
from 3 to 1 mm. with harmonic overtones
as small as 0.22 mm. The presence of these
raciations was detected just as if they had
originated in heat waves and afforded a final

COMBINATION PLIER

(ombination  Plier, Wire Cutter, Wire
Former and Wrench, Drop _forgcd, slender
bat exceptionally strong. 6 inches long.

TO INDUCTION COIL | No. 202—Combination Plier, Wire Cut-

ter, Wire Former and Wrench....... 75¢
~ B QUARTZ
WINDOW RADIO TOOL SET
This is the handiest set of tools ever made
T for Radio Work by the makers of the famous
A A “YANKEE"” Tools. It contains the follow-
. - e ing: 1 Ratchet Screw-driver, 6% in. long
~. CAPL e holding all attachments; 1 Blade, 5% x
T T i : 3-16: 1 Blade, 3% x % ; 1 Blade 21 x % ;
L \—\\\ - i 1 Countersink; 2 Socket Wrenches for all
- N T NO. 701 small nuts; 1 Reamer to enlarge holes in
* A ~ ) panel from % to }5; 1 Wrench, one end
-—_——— 5-16" square or hex. for jack, other 14"
N PARAFFIN hex., etc.
| LENS PRICE per set—No. 701............ $3.00
T | = ]
-
o2 B SIDE CUTTING NIPPER,

MIRROR TO INDUCTION COIL

FIG 6
The extremely short radio waves are reflected.
like heat waves, from a gold mirror, and turned
into a parallel beam by the paraffin lens.

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 .......i.iiivninnnns 75¢

CIRCLE CUTTER

Especially designed for the Radio Construc-
tor. Made of the finest material and equip-
ped with the highest grade high steel cut'
bits. It 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=—ND, 408 »juxi co0 - nakuitdl $3.00

401.  Same tool but smaller and not fitted~
with bead or seroll in one operation.

PRICE—No. 401 ......ovvianinn. $2.00

proof of the truth of the analogy between
light and electrically generated waves.

Now an unbroken chain is established,
from the longest of the radio waves. through
the visual spectrum and ultra-violet, down
to the infinitesimally short X-rays. They
differ only in wave-length.

SCREW STARTER and DRIVER

Ho]ds any screw by its slot with a firm gnp
v to place and start screws in
Just the tool for the Rudio
Constructor.  All parts heavily nickeled and
palished.

PRICLE—No. 304 ..... e $1.00

ELECTRIC SOLDERING IRON

A perfect tool for Radio Work. Operates
either on 110-volt A.C. or D.C. The heat
element is of Nichrome, which prevents over-
heating and assures the desired even temper-
ature.  Size of Iron, 1014 iu. long. A 4-ft.
cord and plug is furnished.

PKRICE No. 800 .................... $2.00

HAND DRILL

Especially designed for Radio Work by the
makers of the famous “Yankee'' Tools. A
beautiful balaneed, 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 Ibs.

PRICE—No. 302 ......c..ovvven. .. $2.75
M LEMKIA - |
A difficult hook-up. {1 Ouvder ali tools by order number. Al gocds are Unpmd free of l-‘nm)m tation charges to all parts of
T 1 the United States and possessions the same day as the order is received.
HIGH- AND LOW-RATIO MONEY REFUND GUARANTEE
TRANSFORMERS

Most set builders specify the use of two | If vou ave not satisfied money will be vefunded on retru of goods.

audio frequency transformers of differing
ratio, such as 1 =— 6 and 1 —+ 3; and state ‘

THE
that the high ratio should be used in the
first stage. This is a curious misapprehen- RADIOGEM CORPORA l
sion, for which there is no scientific reason. : Y
Actually, the low-ratio transformer should
be used in the first stage, and the high-ratio 66-R West Broadway New YOl‘k, N. Y.

in the second.
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Amplifying Horns
used in the great majarity of |
the best radios made in this
country are supplied by

Miller

These horns are inert, non-
absorbing, unaffected by at-
mospheric conditions. They
will not crack, split, swell up,
dry out or rattle. Being
moulded, they are exactly
accurate in size.

Forty-One Models

— straight, curved, folding,
are all worked out on scien-
tific principles so as to give
the best acoustic results.

One of these models, Mr.
Manufacturer, is designed to
meet your requirements and
at a competitive price.

Shall we mail you full details?

The MILLER RUBBER CO.
of N. Y.

AKRON OHIO

Motor Generator

OHIO CHARGER

“Charges in one-third the usual time or
several batteries in parallel. Capacity 3
to 18 amps. at 6 ta 10 volts. Merely hook
to light socket. Fully automatic. Lasts
a litetime.

Satistaction guarantecd or moncy back
In writing state if vou wish to charge
both “A’ and “B” Batteries.

THE OHIO ELECTRIC & CONTROLLER co.
5907 MAURICE AVENUE ~ ~ CLEVELAND.OHIO,

ise-Grin connering
Dhanes, Julid  sicuk.

e canneetions in sets.

Rtnmul]y N B
s apne

Coyour dmlm
‘e (hmn, 0 J r

Snrumﬂeld. I'I

s
10¢ each,
doesn’t }

e iy dirert, T
ILLINOIS RAD!O CO., 800 S. 4th St.,

RN

Fwe Broadcast Stauohs
in One Room ;

(Contined from page 1121)

tion at Arlington is unique in at least one
])dlthlIull—t wt is, five broadcast stations
arc housed under one roofl. To be more ex-
plicit, there are five trapsmitters
equal number of antennas and all of them
may be operated simultanecusly 24 hours a
day, if traffic conditions warrant. urther-
more, all of the sending sets make use of
vacuum-tube tran:mi*tu‘s, and the are and
spark equipments have been discarded.

The five-tube transmitters vary in

capacity from one kilowatt to the recently
installed 20-kilowatt sending unit. Ifour of
these electro-radiating devices propagate
dots and dashes, whereas the Afth transmitter
is known as the “broadcasting set” since
voice communication is dispersed.  The 10-
kilowatt transmitter, installed some months
ago, sends out the time signals {rom the
Naval Observatory, heard by millions of
broadcast listeners.

THE INTRICATE ANTENNA

The antenna system of NAA probably has
no counterpart in the world.  The heavy
traffic, as well as the variety, handied at
this point necessitated the crection of two
auxiliary masts.  Thus, all told, five an-
tennas, operating in conjunction with an
equal number of transmitters, may be used
simultaneously at one sending station, The
multiplicity of this antenna system may be
apprectated when it is considered that the
use of two antennas at one transmitting sta-
tion is the ordinary limit. Traffic from the
various government departments has made
necessary this mulople system of transmis-
sion.

The trafic burdens at NAA, as heavy as
they arc, hardly equal the diversity of its
service. Fron the sending of a “hog Aash”—
market quotations on swine—to a diagnosis
of neuralgia and the broadcasting of a Presi-
dential message, the offerings emanating
from Radio, Virginia, eclipse the proverhial
“57" wvarieties. The transmission of time
signals, reports on weather conditions, broad-
casts on the subjects of geology. labor, child
welfare, education and life-saving on our
coasts, are among the diversity of themes
treated. Of its programs much has been
written, earning for NAA the title of "“Most
Serviceable Gov ernmert Radio Station in the
World.”

THE FIRST ANTENNAS

This article, thereiore, is primarily con-
cerned with its unique radiating system, an-
ticipating that hroadcast listeners and radio
amateurs will be interested in this multiple
antenna system. The three original masts
or towers were built in 1913, this being
the first unit in the chain of high-powered
stations subsequently erected by the United
States Navy Department. One of these orig-
inal masts is 600 Tfeet high, and the other
two are 450 feet tall. They are spaced 350
feet apart, and the towers are designed to
withstand a load of 10,000 pounds. Con-
trary to recent designs of towers, the first
ones huilt at Arlington are of the three-
legged type and they include about three
times as much steel as masts built within
recent vears.

The two auxiliary antennas erccted about
three vears ago, are compriscd of masts 200
fect high, and if a sixth tower is crected
in the futuxc it will probably duplicate the
features of these recent installations.  This
contemplates the passibility of installing a
short-wave fransmitt at  Arlington for
handling traffic on wave-lenagths from 20 to
80 meters. The oot towers recently
added to this antenna system were in use for-
merly at the Washington Barracks and were
p111c111~ec1 by the War Department for the
needs of the Sigual Corps when its traffic

(5%

and an -

rated |
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ADD
b1l
R Battery Prices

SMASHED!

To Consumers Only
Hereis areal battery quuln.y
guraranteed to you at prices
4 that will astound the entire bat-
tery-buying public. Order Di-
rect From Factory. Put the
Dealer's Profit in your own pock-
H et. You actually save much more
=/ than half, and so that you can be
convinced of true quality and perform-
ance, we give a Written 2- Year Guarun-
tee. Here is your protection] No need to
take a chanee. Our battery is nEht and
the price is lowest ever made onvince

yourself. Read the prices!
Auto Batteries Radio Baﬂerms
4 c\munl‘lam $9.50 §Volt, 100 Amp.$9.50
6Volt,13 Piate,11.50 svmt 120 A, 1130 |
12Volt, 7Plate/13.00 6Volt.140 Amp.13.00

Buy Direct—~Send No Money
We ark no deposit. Sirply send name and ad.
dreas and style wanted. g;uer\ will benhlsped
same day we recelve Your order Expreas C.
subject Eo your exnminat
on arvival, Our x'unrﬂrtu)
xuc.l each battery.

59 discount %

for (,aelhm full with or-
y der. You cannot lose!
A\ btnd xnur order today

ARROW BATTERY CO.
Dept. 8 1215 So.

APD
Wabash Ave.,Chicago Ba ' |

AMPL-TONE

Loud Speaker Unit

Ten days’ free trial. Your Three Dollars
unconditionally returned if at the end of
ten days you are not perfectly satisfied
with this Phonograph
Artachment and do
not find it to be of
exceptional value for
volume and clear re-
production,

53 brings you this genuine

Reverse the
tips and note
the difference
in pitch,  Will
not de-magne-
tize. Phono-
graph people spent years perfecting the acoustic.
Take advantage and use our unit on your
phonograph

UNION FABRIC CO.
(Makers of the Freunch Headset)
DERBY, CONN.

SEND 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 Ine
structions

BLACKBURN
GROUND CLAMPS
Telephene companles using
MILLIONS. Adjustable— tits
any size plpe.  Requires no

cleaning —— serew bores
: 15t and scale. Send 12
cents for sample and postage.
g BLACKBURN

SPECIALTY COMPANY
{961 E. 66th St.. Cleveland. O,

**’ @@@ RIT
NICES

far Dlstornonless Amplification

Used by chief radio experimenters ana
amateurs In America. All capacities 12,000
chims and up. Speeial sizes made to order. Write
teday for full information. Liberal dlscounts to
dealers.
l CRESCENT RADIO SUPPLY COMPANY

I1-5 Liberty Street, Jamaica, N. Y.

AlLaboratory

roduct ¥
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was assigned for transmission through NAA.
The joint operation of this station by the
Navy and War Departments has aobviated
the expense that would have been incurred
by the erection and maintenance of scparate
stations, a procedure once contewnplated.

DIVISION OF SERVICE

The complete antenna system at Radio.
Virginia (the only place in the United States
so designated), is allotted to specific serv-
ices. The five antennas are described as
“main,” “aircraft,” “army,” ‘“navy” and
“radiophone.” An equal number of trans-
mitters are operated at the same time it
traffic conditions justify. One of these trans-
mitting units, a l-kilowatt vacuum tube. is
reserved for the broadcasting of radio-tele-
phoue communications, and the other four
sending sets transmit radio-telegraph signals.

Strangely enough, NAA, with its fivetfold
capacity for the radiation of messages on
electromagnetic waves, is not provided with
{acilities for the reception of wireless sig-
nals. Moreover, both the Naval Communi-
cation Service and the War Department
handle their traffic from different buildings
by remote control systems. That is to say.
the Naval Communication Service directs
its traffic by means of operating a telegraph
key on the second floor of the Navy Depart-
ment building, which is connected by land
line to an automatic relay at Arlington. In
this manner, dots and dashcs are sent to
such points as Key West. New Orleans,
Bouston, San Juan, and other far-distant
points.

The effectiveness of this multiple radiating
svstem is such as to embrace the entire
TUnited States and outlying possessions. For
instance, under favorable weather conditions,
this newly installed 20,000-watt tube trans-
mitter could be heard occasionally by a
battleship cruising on waters 5.000 miles dis-
rnt {from Washington. Daily reliable com-
munication with San Juan during daylight

hours is reasonably anticipated. The dis-
tance between the two points 15 about
1,500 miles. By means of the “hroadcasting

set.” so called, an address by President
Coolidge or Secretary of the Navy Wilbur
could be dispersed effectively throughout the
Middle Western States and southward as
far as New Orleans, The voice of this
1-kilowatt broadcast set was heard on the
Maxvflower, the presidential  vacht, off
Swampscott this summer.

TFans living within about a thousand miles
of Washington may now pick up a “new”
and powerful broadecast station. But the call
is an old one in the East: it is “NAA.
Arlington, Va., the pioneer Naval radio sta-
tion and Government broadcaster.

A new I-kav. tube set has been installed
and the station will start using its new
“voice”  just as soon as a suitable wave-
length can be seeured from ihe Department
of Commerce. The old wave of 435 meters,
it is said, would interfere seriously
two local stations, WRC and WCAP. On
account of the increased power. a lower or
higher channel is being sought.  Formerly
only 50 watts were used in this radiophone
transmission.  Tlie broadcasts from NAA
consist chiefly of official matter such as
weather forecasts, markel, agricultural and
public health reports, etc.

SAVING MONEY ON TUBE UPKEEP

Users of small transmitting tubes will find
their expenses decreased, in the long run, hy
using more tubes and operating them at a
lower input than that for which thev arc
rated. Careful tests have shown that a tube
operated at a filament potential five per cent.
above the rated value will have an operating
life eighty per cent. lower than that of a
normally operated one; while a tube operated
at five per cent. below the normal voltage
will have its life doubled.

with the.
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~has proved to be a large sales maker.

e
Best

Panel
is

also

The
Most
Hand-
some

Because of its structural strength, fine
insulating qualities and splendid finish,
Formica has been preferred as a panel
material by the great majority of makers
of quality radio sets.

Bl BesTS SUPER-HETERDDVNE= &

Complete Formica panels supplied with
decorations by the Veri-Chrome process
have an attractiveness that makes them great
favorites with set buyers. In numerous in-
stances where manufacturers making different
models have used Veri-Chrome decoration on one
panel and not on others, the Veri-Chromed panel

When vou select your radio set ask to see one with
a Formica panel decorated by Veri-Chrome—and form
your own conclusions,

Complete panels decorated with Veri-Chrome are avail-
able for some of the better known kits. In some instances
the Veri-Chromed panel is included in the kit package by
the manufacturer.

Formica panels in standard sizes are sold in neat indi-
vidual envelopes by leading parts dealers everywhere.

The Formica Insulation Co
4618 Spring Grove Avenue,
Cincinnati, Ohio

Made from Anhydrous Bakelite Resins

SHEETS TUBES RODS
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Magazine
Size
200 Pages
300
Illustrations

TheseTwo Great Books Are Now Combined!

1

U N W N

HOOKUP REVIEW

Plenty of new and practical hook
ups, rilustrated and explained in a
constructional and non-technical
manner. For the radio set builder
and ammateur.

RADIO ENCYCLOPEDIA
Every issue contains an installment
of 8. Gernsback's Radio Eneyclo-

pedia. ‘The frst complete, authen- -

tic work of its kind. Valuable to
everyone interested in radio.

RADIO PRESS DIGEST
New ideas in radio, radical im-
provements, ete.  Altogether, th:s
sectian 18 novel, interesting and
keeps you in touch with radio 1irom
other countries.

CALL BOOK

This is a very valuahle reference.
a complete list of Broadeast and
amateur stations, Canadian stations
and foreign amateur and hroadcast
stations. The mast complete list of
s kind.

RADIO LISTENERS'
INFORMATION

s and

ation of
+y with prac-
s on radio from the
{ af view.

listener's poi

FOR SALE EVERYWHERE

50¢ THE COPY

Containing five big, complete sections
for beginners, broadcast Listeners, and amateurs

Watch for the new book entitled

RADIO REVIEW

combined with

RADIO LISTENERS’ GUIDE and CALL BOOK

Beginning with the February issue, RADIO LISTENERS’
GUIDE anxp CALL BOOK will be combined with RADIO
REVIEW and will be issued four times a year in one great com-
plete volume.

Each issue of this great new book contains a complete digest of
practical radio hookups culled from the radio press throughout
the world, S. Gernsback’s well known radio encyclopedia, in in-
stallments, an international radio press digest of news and infor-
mation, a complete accurate list of Broadcast station call letters,
and a valuable section replete with information for the Broadcast

listener,

ALL FOR 50c the COPY. Watch for the first issue on all news-
stands and all radio stores beginning February 1st.

You will buy the biggest value in wealth of radio reference mate-
rial ever prirted for the radio broadcast listener, amateur or

professional.
Published and Distributed by

The Consrad Co., Inc., 64 Church Street, New York, N. Y.
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PINTRER]

Standard Hook—Ups

(Conturuca’ from [)age 1138)

The following is a description of the set,
and the part~ used :

First: There is no coupling between Lg
aud Lp.

Second: The condenser C2 is the grid
condenser and has a valuc of .004 microfarad.

Third: As in an ordinary detector the grid
muast be pos: itive in relation to the flament.
but here is comiected to the positive “B”
battery (45 plus or 90). Experience has
shown that this arrangement is much more
flexible than if connected to the positive
“A” battery.

The resistance connected from grid to
plate of the tube should have a variable
range irom 0 to 25 megohms.

The coil Lg is wound ou a 3-inch tube
with 22 or 24 D.C.C. numbering 50 turns.
Plate coil Lp has the same dimensions but
i35 wound in thc opposite direction. (Evi-

L
L
mew

J

. + 3

S ‘fww <|f r‘éHﬁp.

147. This receiver uses no antenna nor loop. It
depends upon the amount of energy picked up
by the coils and wiring of the set.

dently to prevent conflicting ftelds should the
coils be placed near each other.)
Condenser C1 has a capacity of
mid.
Plate circuit condenser, or C3 has a value
of .001 mfd.
Plione by-pass condenser, .001 to .002 mfd.
Battery by-pass condenser, 1 to 2 mfd.

A good ground connection should be used,
cither a water pipe or other good metal
conrvection to the ground will be satisfactory.

In placing the receiver avoid the presence
of any metallic substance or any coll not in
use, as absorbing or deflecting materjal will
disastrously impair the efficiency of the re-
cciver.

A few additional words of advice: FEx-
treme patience must be used. as the adjust-
nment of this receiver is very delicate and the
amateur who experiments with it must have
some knowledge of radio receivers, the na-
ture and origin of their peculiarities.

.00025

oustache, the

},opelc}fsi}lf

Over 500,000 already in use

Modern-Iast-Efficient!

OW you don’t have to wait for days while your battery
charges. The new 5-ampere GOLD SEAL HOM-
CHARGER charges A or B batteries three times as

fast as last year’s slow chargers - - - it fully charges the
average radio battery OVERNIGHT !

This year when you buy a battery charger, be sure it is a

modern fast charger - - - one that charges at 5-amperes. To be
absolutely sure, insist on the S5-ampere GOLD SEAL HOM-

CHARGER.
16-page booklet “*The Secret of Distance

Free
and Volume in Radio.”

THE KODEL RADIO CORPORATION
to1 EAST PEARL ST. CINCINNATI, OHIO

~ ﬁﬂmﬁ—;—ﬂ
Ownerssmglgn}(a.?c;l( F?réadcasnn" Aré

“DIALITE”

= CARTER

Write for new edition of our interesting

“FLAT” PLUG )

w (Pat. Pend.)

at "mlml or detached.
- tips completely

rent consumption neg-

Varres| \\ Can hc combined to  Tits flush against the
. a i\l light dials, alse to panel. Cords bhang
@ - i switch “1\” Rutﬁcl'y down.  Cord fusta: 1!!)
g \ i } “off™ and “‘on.”” Cur
. el | 8

No trick

i AL hgzblc Single hole
$1.75 == wunting.  Makes ac- tuggel:——poslllon sure
Complets Half Size curate lo"r' ng and re- ~—adds to appearance
with Lamp tuning I‘OSaIbIC of any set.
tn Ganada, Carter Radio Co., Limited—Toronte
Auy dealer Write for
can supply catalog
x

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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Small in Stze
Both Big in
Radio Results

F OR f{fast, sure, positive connec-
tion to headset or loudspeaker
use a Weston pioneer automatic
Radio Plug. Known everywhere as

the best. Made like a precision in-
strument, but only 60c.

Model 506 Radio Panel Voltmeters,
Ammeters and Milllammeters, are
only 2" in diameter yet they em-
body the famous Weston construc-
tion and dependability. They have
an exceptionally high internal re-
sistance of 125 ohms per volt. A
Model 506 will point the way to
economical operation of your set,
will make possible longer tube life,
will prevent discarding dry cells
prematurely, will show when stor-
age batteries need rechargmg and
will make set operation a pleasure,

For further information write
for the free bookler ''Weston
Radio Instruments.”

WESTON
ELECTRICAL INSTRUMENT
CORPORATION

173 Weston Avenue, Newark, N.J.

Ploncers since {888

RADIO TUBES

Repaired—Exchanged—Sold

Send broken or burned aut tubes to us.
We repair apd return them good as
new. $1.23 cach fur common types. Or

—we exchange one of present
tubes for another type, f your tube
and $1.25. R ved tubes, guarwin-
teed pertect $1.75 any popular type.
Scnd no money. Wo ship ¢, 0. D.

We Operate Our Own Laboratory
You are assuted perfect tube performance with our re-
pairs because we operate our own tulie nboratory. Don't
take ch <. Send your tubes to us—ane of the oldest
high frequency laboratorics in the eountry.

CHICAGO ELECTRIC DEVICES CO..
70 E. 22nd Street, Dept. 32, Chicage, I
Established-—1920

' Prlnt Your Own

Cards, t|hom Y, (‘n" -er ete. Save
profi.. Complete
i Rotary $150, All
U cas nwforcnlalob presses type
} ete. THE FRESS CO,, Y-72, Meriden, Conns

”ﬁ “Peanut”'
Super-heterodyne

(Continwed from page 1141)

%
is entirely too large. Either decrease the
number of loop turns or use smaller vari-
able condenser. Use a center-tapped loop.
The writer had the pleasure of hearing
the set work as soon as the wiring was com-

pleted. No trouble has been expericnced
{for six months. It tunes sharply and gives
fine DX. It is cxcellent for portable use,

because of jts compactness and efficiency,
as well as the fact that dry cells can be
used for filament heating, and small size
22.5-volt battevies 7Tor plate.  The plates
draw 12-16 milliamps, for seven tubes.
Tverything can be placed in a case with
small loud- speaker and collapsible loop. It
is suggested that a small voltmeter be mount-
ed on the front panel. Connect it across
one bank of tubes. Do not allow the fila-
ment voltage to go over 4.8 volts for four
tubes.

The detectors and oscillator can use 30-45
volts on the plate. The R.I tubes will work
about the same on 45 or 90 volts. Use 90
volts or higher for the audio frequency
amplifier. It will be found that if the tubes
(“N" or WDIIL or 12) are operated at
normal filament voltage, the poteutiometer
lever can be placed on {ull negative without
the R.F. amplifier breaking into oscillation.
Stations with waves up to 450 meters can
be tuned in on two- pm"ls on the oscillator
dial. Waves above 450 can only be tuned
in on one point.

Wikt

Lessons [n Esperanto
(Continued from page 1135)

el la plej surprizigaj kaj gojigaj estas de
S-ro P. H, O’Brim de Atlanta, Georgia.
Li diras, parte: “Mi cksciis esperanto
antall ses semajnoj de via lecionoj en la
Ranro News kaj kredas esti plej mirinda
lingvo de la mondo.” Kvankam tio ne estas
tute korekta gramatike (nur estas tri
malgravaj eraroj), oni povas perfekte kom-
preni gin, kaj tio ecstas skribita post nur
ses semajna studado izolite kaj per la
tri leciona kurso en RADIO NEWS.
S-ro V. P. Miller kaj edzino, de Hannibal,
Missouri, fervoraj leganto) de Rapio News,
jam fdl‘"lb bonegaj Isperantisoj per la
kursoj en Rapio News, intencas organizi
Radio-Esperanto-Klubon en sia urbo.
Vigla, fervora junulo en De Leon, Texas,
S-ro Bunny Chambers, lernis Esperanton
periekte de Rapto News kaj gis nun estas
varbiginta kvin aliajn personojn al la
studado kaj uzo de Esperanto. Li kaj kunulo
jain  havas korespondantojn inter radio-
amatoroj en kelkdeko da aliaj landoj.
Bonaj ckzemploj! Aliaj faru la samon.
Logantoj en kaj ¢&irkat Nov-Jorko
interesigos pri la Esperanto Instituto de tri
monataj studado kaj praktikado de Esper-
anto kiun mi, kun la helpo de kelkaj
samideanoj, malfermos por doni senpagan
instruon en Esperanto, knmencarte frue en

Januaro, Komence, la lecionoj kaj prakti-
kado en la lingvo nur okazos dimanée,
posttagmeze. A speciale invitas legantojn

de Rapio News partopreni tiun Instituton.
Lnglish Translation :
SOMETHING OF ESPERANTO AND RADIO

The readers of Rapio News who learned
Fsperanto by means of the courses published
in this review, have a right to be happy
over the recent progress af Esperanto as the
world auxiliary language and especially in
the sphere of radio. An (1 here, before going
further, I want to give praise where it is
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FREE

Our Latest 100-Page
RADIO CATALOG

Just off the press—waiting for you.
All the latest sets with special kits to
build them. Parts and accessories by
well-known manufacturers. Every fan
needs this latest guide-book to the
best in radio. Write for your FREE
copy.

CHICAGO SALVAGE STOCK STORE

509 S. State Street, Chicago, U. S. A,
Dept, RN

KORACH

Tuned Loop
Muitiple Switch
Board Tuner
Directional
Base Compass for
Logging
Collapsible

For Those Who Demand
SUPERIOR RESULTS

Leads r‘lc marely towards perfect radio reception
i Not merely a  “‘loop”
mechanical

nh.lmu.t of
L. I n. reached out
any trans-continental
ations.
unheard of with ( 1
cn all sets designed fu loop. recep
and for sale by all goad dealers.
2¢ stamp and name of local dealer,
RACH RADIO Co.
20 E. Jackson Blvd 7. Chicago, 1L
Dealors and Jebbers: Wrlte Lcd\y (or attractive proposition.

1 & W0,
ars sent for

° The Kerach Junior
A anlhunun of

the % it possess- 9
ing all s |n~norl nt features-—$10.00. s

GO into the RADIO BUSINESS

We specialize in Equipping New Dealers wilh
entire stock-—advice free.
Send for Our Radio
CATALOG AND BARGAIN LISTS
Wholesale Onty
MANHATTAN RADIO COMPANY
112 Trinity Place New York City

- p oY
_,AD I O
A Year Ahead
The set with the air telephone directory
The Dayton Fan & Motor Company
DAYTON, OHIO

$5.50
$3.50-

Authorized Cockaday Coil ~ -
Precision Autodyne Coupler
PRECISION COIL COQ., Inc!

209 CENTRE ST., NEW YORK CITY .

Speualh(s in the manufacture of all
of radio coils
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due. Rapro News was the first great radio
review in the world to undertake support
of Esperanto as the needed world auxiliary
language, followed soon afterward by the
great British Review, Experimental VWircless
& The Wircless Engineer. Now, almost
without exception, radio 1 ot
Furope and many in other countries follow
the leadership of the above-mentioned re-
views, forcefully proclaiming Esperanto.

In speaking with two other editors of
American radio magazines about Esperanto,
they answered me as follows: “We will wait
till our readers demand an Esperanto section.
We believe that Amecrica does not necd the
mtemaLonal language cnough now to give
space to it.” Misers of space at the cost
of recal progress! He who cannot vision the
morrow when the ends of the earth will he
in every loud speaker is indeed a blind onc.
A truly pro(’I€>>;V( worthwhile magazine
mqanca into those (1U(3t10lb which concern
its readers and guides in the matter. Such
s its duty. In the future, when it comes to
be an ordinary, everyday affair to use Esper-
anto between nations with the radio, the
world will remember the outstanding, per-
sistent pioneer, Ravro News, and its ever
forward-looking editor, Hugo Gernsback.
Perhaps it will seem not entirely proper that
these words appear in Rapio News, but
beg the Associate Editor, Mr. Harris, to per-

t them to go to press. I onlyv reflect bere
the sentiments of the Esperanto world.

To the list published in Rapio News of
broadcast stations throughout the world using
IZsperanto, we can now add others'up to the
number-—according to most recent reports—
of twenty-seven, The large, new station
just finished jn Nagoya, Japan, will use
Esperanto in its program. It is in that
Japanese city that the great daily news-
paper, Am-Nichi, is published, which has
regularly an Esperanto section.

The greatest rgult success of Esperanto
was the action by The Universal Telegraph
Union which accepted Esperanto as a clear
tdcﬂraph language. The L'nion sat in con-
ference in Paris during SLDtCY“ her and Octo-
ber. The decision followed the petition of
the League of Nations, which, a short time
ago, asked the Union to take this action
The decision means that one now can tele-
graph to foreign countrics in Esperanto
without paying more than for a clear, na-
tional language. Otherwise, one would have
to pay the same as for a code cablegram.
The Union refused similar acccphu.ct ol
other internatiopal languages, thereby ind:i-
cating that It speranto is thc only such merit-
ing that sort ol consideration.

. Kenji Ossaka, of the Ministry of
Imperial Railways of Japan, perhaps the
most fervent Esperantist of the Far Iast,
who is now studving railroad technique in
the United States. says that the Japanese.
especially the younger generation, are be-
coming extremely mlu‘eatul about mHm and
that. because of the fact that in Japan Es-
peranto is very widely known, the linking-up
of the world radio language with radio 1s a
natural result.

1 just received the new list of books af
the British Esperanto Association. [t lists
130 study books (grammars, dictionaries,
readers, etc.). 350 books of literature and
27 books or pieces of music with songs in
Esperanto.

According to the most recent information,
there are now being published in the world
67 newspapers, magazines, ctc., in and for
Esperanto.

Among many letters which I have received
from readers of Ranio News, onc of the
most surprising and enjoyable is from Mr.
P. . O’Brfcn of Atlanta, Georgia. He savs
in part: “I knew about Esperanto six weeks
ago from your lessons in Ranto News, and
believe it to be most wonderful language
in the world.” Although that is not entirely
correct grammatically (there are only three
unimportant crrors), one can perfectly un-
derstand it, and that was written after just
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“There’s Only One B-T"

At the various radio shows, in person, by mail and phone we
heard over and over thru the fall months:

“You'll never beat the B-T NNameless.”

We felt sure we had beaten it, but it has never been B-T
policy to encourage a belief that would not be justified.

But now, the same radio fans are saying:
“I didn’t believe it possible.”

Day after day the letters pile in expressing praise beyond
all previous experience.

B-T Counterphase-Six

We firmly believe the COUNTERPHASE will not be equalled for years
to come. B-T products have a habit of not going out of date—and the more
sets and parts there are “dumped” on the market the greater the B-T demand.

The Counterphase, as well as B-T toroid coils, are covered by exclusive
B-T patents. Don’t let your experience with any other type of enclosed coil
shake vour confidence.

There’s Only One B-T

At Chicago scores are bringing in West Coast stations on the Counterphase
on the first audio stage. 'Think what that means in tone quality with a B-T
Euphonic Audio Transformer.

Read about the Counterphase in Radio Broadcast, Radio Age, Popular
Mechanics, Radio Digest, etc,

Send 10c for 9th edition “Better Tuning.” The
best radio information available, Circulars free.

BREMER.TULLY MANUFACTURING Co.

Canal & Harrison Chicago

Potter

BY-PASS

CONDENSERS

—Prevent “B’’ voltage fluctuation
—Allow undistorted amplification
—Make possible full bass tones
—~Improve reception with “B”
Supply Units.
Made in §5,%,3,1,2,3 and 4 Microfarad sizes
At Your Dealer’s

POTTER MANUFACTURING COMPANY
North Chicago, Illinois J

Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a
year. Experimenter Publishing Co., 53 Park Place, New York City.
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REPRODUCER

AMPLIFIER

GENERAL - DETECTOR

CHAPTERS /
Each of the six il | TROUBLES TROUBLES | TROUBLES | TROUBLES

lustrations shown
here represent the
various general sub-
jects covered by
this handbook and
illustrate it's thor-
oughness.

Trouble Finding 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 reccivers of today; tells
how to recognize instantly, by various sounds, where the trouble lies and also gives
spectal 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.

68 All parts of the radio set are illustrated to show the layman how to proceed in correct-
ing faults.
Pages THE PRICE OF THIS BIG BOOK IS ONLY 25¢. Everyonc can afford a copy.
Keep one around the house for any emergency. Order today by using the coupon
200 below, enclosing 25c.
Published by The E. I. Company

. Distributed by
Hlustrations ' The Consrad Co., Inc., 64 Church St., New York, N. Y.

R LT T T T T L L T - - - S e e D 00 Y

. ; )
981126 h ! CONSRAD CO. INC, :

B 64 Church St,, New York, N. Y. !

6 X nC es : Gentlemen:—I am enclosing 25¢. Kindly forward at once one copy of “The :
] Radio Trouble Finder” !

[ H

SOld everYWhere : N :
on NeWSStandS : AdAress oo :
and Radio Dealers @ City, SIALE oo :

P L o L L L T T P L T ) L
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six weeks’ isolated study, and that of the
three-lesson course in RADIO NEWS.

Mr. V. P. Miller and wifc. of Hanmibal,
Missouri, enthusiastic readers of  Rapio
NEews, already have beccme most excellent
Esperantists by means of the courses in
Rapto News, and intend to arganize a Radio
LEsperanto Club in their city.

A wide-awake, enthusiastic young man in
De Lcon, Texas, Mr. Bunny Chambers.
learned FEsperanto perfectly from Ranio
News and up to the present has converted
five other persons to the study and use of
Esperanto. He and a chum already have
correspondents among radio amateurs in
some ten other countries. ]

Good examples! May others do the same.

Those living in or about New York will
be interested about the Iisperaunto Institute
of threc months’ study and practice of Es-
peranto which 1, with the help of some fel-
low-Isperantists, will open to give free in-
struction in Esperanto, commencing early in
January. At the start, the lessons and prac-
tice in the language will only take place
Sundays, in the afternoon. I especially in-
vite readers of Rapio NEews to participatc
in the institute.

. The Ultimate in Single-
Control Receivers

E (Contimued from page 1121)

a soldering iron behind my ear and started
for an apartment in Sullivan street. When
I knocked the voice said “Come in.” The
voice said other things, best deleted. For
the sake of clarity [ will omit the symbolic
representation of such things throughout the
remainder of this tale of woe.

Now it may he my up-bringing in the vast
open spaces makes me feel a bit out of
place in the city of dreadful night. What-
ever it may be I was slightly taken abaclk to
find 1he purveyor of the siveet voice curled
up in the middle of the bed, squirming.

“Lady,” T said, “you have mistaken my
motives—-—"

She cut in that she didn't give a pictur-
esque word about my motives. She wanted
the radio fixed.

“Is that,” I enquired, “any reason for re-
ceiving me in this charming but rather dis-
tressing negligée?”

Yes, it was. It increased the body capac-
ity. It made the set easier to tune,

I turned for more congenial companion-
ship to the loud spealker, that was rendering
at the time its own odd version of another
barytone solo.

“Look,” she said, crawling on hands and
knees to an extreme corner of the bed.
“there’s no effcet whatever.”

“But why should there be any effect?” I
ventured to ask, timidly. I make a point of
treating such cascs by persuasion. Violent
or abrupt methods will never do. 1 have had
enough horns twisted around my neck to
kinow that well by now.

It seems that that was the way she always
tuned. A shift of six imnches toward the
south-west corner of the bed used ta be suf-
ficient to tune WILAT out and WNYC in.
Curling up in the extreme north-east corner
would bring in WOR lond and strong. and
the hanging of one arm over the edee ol
the bed would bring in WMCA. ns matter
where the body was disposed.

Gently, very gently, 1 suggested a2 chang
of climate, a whiff of bracmg mountain air.
a beaker full of the warm south, or same-

thing of the kind. For my pains I had the

pleasure of stopping a v with my lead.
There followed a disquisition on former
methods of tuning-in va: v sta-

farawa
r

tions by simulating certain curicus augles.
Swaving, T was told. could he crunteracted
by a slow svstematic movement of the taes
of the left foot. or. if vou happen to he a
contortionist, by wigghnz the There
were other interesting side lights.
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ou must

protect the
circuit against

leaks andlosses
Rapion

The Supreme Insulation

OME set builders and radio
manufacturers have the same
problem—selecting insulation that
protects the circuit against leaks
and losses. Radion offers the wut-
most possible protection. Designed
by engineers exclusively for radio
purposes, it i1s the most efficient
insulation as indicated by authorit-
ative, impartial tests.
Radion panels reduce surface leakage
and dielectric absorption to a mini-
mum. Their beautiful surface fin-

does it/

ish adds to the attractiveness of
any set. Radion Dials match' their ;
beauty of finish and help to get
close tuning. Radion Sockets
eliminate capacity effects; they are
made both for new UX tubes ex-
clusively and with collar adapters
for old-type tubes.

Radio dealers have the complete
line of Radion low-loss parts. Man-
ufacturers will find it to their in-
terest to write us for prices on
moulded parts. Send for catalog.

FREE Booklet, “Building Your Own

Set”, mailed on reguest.

AmEericaN Harp RuBBer CoMPANY,
Dept. Al4, 11 Mercer St,, New York City.

Chicago Office: Conway Building

Pacific Coast Agent: Goodyear Rubber Co., San Francisco—Portland.

Standard
Complete Aerial Kit
$3.50 at all dealers

 Write for Catalog Today
‘'RANDOLPH RADIO CORP,

159 N. UNION AV. Dept. 2 CHICAGO,; ILL.

RADIO PANELS
OF GENUINE BAKELITE

Cut, drilled and engraved to order.  Send rough
sketch  for estimate.  OQur New Catalog on
nels, Tubes and Rods—all of genuine Bake-
lite—mailed on request.
STARRETT MFG. CO.
520 S. GREEN ST. - -

CHICAGO

N auete
all kinds, Ker
Write fir Catalowue 30
Chicano Stock Gear Works
105 South Jjefferson St., Chicago

i
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The New

Contents
this Iss ue

In the latest resvised
Issue of RADIO NEWS
AMATEUR'S HANDI-
BOOK, there is a col-
lection of the very best
artleles that have been
published in RAD IO

NE Radlo’s Great-
est 3 ino these ar-
tleles been  se
Iected  so at  every

group of radio fans wlil
find something 1o in-
terest them. Thero aro
sets and how to build
thema for the breadeast
listener and there ave
eircufts and transmit-
ting information for the
Amateur, There are
kinks and wrinkles for
the experimenter an d
Gutlder apd trhere aro
1 1 8§ standard  cireult

rams of gencral in-
to all. In the di-
or the hroadcast
llstener, only thinse nets
are described and 1I-
lustrated thal ars new
and efficlent.

Amateur section where
ruich  worth  while in-

atton on the new
waves  will  be
. Transmitting and
recelvirg  sets  eapable
of working over thou-
sands of miles are des-
eribedt In detall  and
date. iz given for the
construction of each one.
No effort has been
spaved to make the hook
the wmost complete and
eoncise source of Infor
mation that could be
hud.  Each article was
carefully seleeted from
long lists of data, spe-
eial care was tuken to
approve of only those
articles of praetical use,
All deseriptions and il-
lustrations  of  civcuits
ave written in a sfm-
vle, constructicnal na-
turo so that all readers
wlil quickly grasp tho
details,

The RADIO AMA-
TETRS” HANDIBOOR
is for everybody. Tt is
a complete authentic
record of the DLest ra-
o developments of the
day. It I8 a sure, ready
veference, good to have
on hand at all times.
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RADIO

NEWS

HEG. U.5.PAT.QFF.

mateurs Handzbooli

118 HooKups — Over 3001llustrations

90 CINIS

THE COPY

All New
Articles
New
Hookups
New
Information
New Data

The Reference Book of Radio Facts!

Any electrician will tell you that his Electrical Hand-
bonk is his most valuable reference—so also, the
builder, the mason, the carpenter, all use a handy
rc{crence book no matter what the job mav be. Itis
as important as the tools they use to work with.
EVERY MAN SHOULD HAVE A RADIO HAND-
BOOK, the real, concise, yet comprehensive book on
everything of refercnce 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, Rapio News, Radio men
in constant touch with all radio material have se-
lected 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 information.

Published in the large size 9 by 12 inches, contains
128 pages, illustrated.

PRICE 50 CENTS THE COPY

Published and Distributed by EXPERIMENTER PUB. CO., Inc., 53 Park Pl., New York, N.Y.
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“But,” T pleaded piteously, sidling over to
the set, “why not tune with the dialst”

“Don’t touch the dials!” she bellowed.
“My brother told me never to monkey with
the set. That's what makes them all go wrong.”

“But my dear lady,” I expostulated.
“That's what the dials arc for.”

Not, it seems, on that set. Brother made
that set in a special way. He wanted it
to be fool-proof. IHe set the dials once and
for all——

By that time I was sneaking toward the
door, stealthily. But before I made it, T felt
something twining around my leit foot. As
I stooped to disentangle it, I noticed that 3¢
was the aerial lcad from the set. It wa
cauglt in a shoe hool; and as I was freeing
myself the young lady witlt the sweet voice
espied it and leaped from the bed shouting
“That’s it. That's it. It's become undone.”

“Pardie, it is I that am undone,” said I to
myself, waxing Shalkespearian.

She held up the end cf the aerial lead.
then flourished it, and commenced a snake
dance.

“That’s all that's the trouble,” she shout-
ed gaily. “It became unsoldered. No won-
der the old set wouldn't tuve.”

Firmly, to preserve my proiessional dig-
nity, [ expostulated.

*“The aerial lead,” I pointed out,
nothing to do with tuning.”

“Did you ever,” she said severely, “did
you ever hear signals fade when an outside
antenna swings in the wind. Yes, you have
What causes it? ‘Change of capacitance with
the ground. Right?”

“Yes,” [ said meekly, wondering what was
coming next.

“Well, it happens that that wire hs
come unsoldered from the bed-spring.

The light began to dawn. The light burst
upon me in a dazzling flood. Feverishly I
reattached the antenna lead to the bed-spring
and soldered it in place. The barytone faderd
out and died with a deep gurgling sound. as
if stuck in the jugular (which I would God
may bappen to all barytones). The young
lady bounced into the middle of the bed.
There was a deep silence.  Then one arm
was allowed to dangle, and in boomed
WMCA. A shift to the north-east corner
and WOR appeared.

“How much do I owe you?”’
denly.

“Not a thing,” I replied, grabbing my hat,
“I've learned many things teday. I, if any-
one, am the debtor.”

But to be serious for a moment, the idea
is great for somnambulists. One has only
to tune the set, with the bed vacant, to a
strong station, and detune again by body
capacity upon going to bed. Then, vou see
any attempt at an involuntary parade will
be interrupted by strains of sweet music, no-
toriously good for breaking into the tranc
of a sleep-walker. .

“has

be-

she said sud-

Listof Broadcast Stations -
= (Contimued from page 1164)

T s

E e

Power
Call & Wave
Letters Name Location Length
KGB Tacoma, Wasl., Tacoma Daily
TEATEE . wesgd hn 3ol o bbb
KGO Qakland. Calif.,, Geneval Eleo
PR C0, gobaldboet-anmy 300¢
KGTT San Francisco, Calif., Glad Tid-
ings Tahernacle ..........
KGU Honelulu, Hawati, Mavion AL
Mulrony see.eieoesenn 300—270
KGW Portland, Ore., Port -
ing Orcgonian . 506—491.5
KGY Lacey, Wash., St. Martins Col-
lege 5 » £—246
KHJ Los Angeles, 1es-
Mirror U0i s cbisio s S00—4n5.2
KHO Spokane, Wash, Lonis Wasmer 300—273
KJBS San Francisco, Calif.,, Julius
Brunton & Sons Co. ..... 5—220
KJR Scattle, Wash., Northwest Ra
dio Service Co...........1000—384.4
KLDS Independence, Mo, Reorgarn-

ized Church of Jesus Christ
of Latter Day Saints ....1000—440.9
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liktionigry step

Complete, nothing
else to buy.

Operates at maxi-
mum efficiency at all
times on either di-
rect or alternating

current, any fre-
quency. Noiseless—
no hum,

Delivers unlimited

current to any re-

FERBEND "B’ ELIMINATOR

Now you can supply plate voltage to your Radio Set at a
price scarcely higher than new “B”Batteries! Your electric
light socket and the new Ferbend “B” Eliminator furnish the
permanent means of efficient “B” current supply for any set,
No need for you to pay more than $9.75 for a “B” battery
eliminator for Ferbend guarantees theirs to be equal or supe-
rior to any on the market regardicss of price. Our price was
fised with the interests of the radio buying public in mind.
The result is efficient and permanent “B"” current now placed

ceiving set, regard-
less of number of
tubes,

Delivers 100 volts
to any set,

Cost of operation
less than 50c a year.

It lasts indefi-
nitely,

All parts are spe-
cially designed and
manufactured by us
for this purpose only.

FERBEND Within Reach of All Unconditionally

aie Ina The price of this remarkable new unit Guaranteed
This company also man- | spectaculgr in more ways than one. to be equal or supe-
uf s the fs Besides saving you from S15 to $50 it rior to any elimina-

is amazingly low considering the qual-
ity and superiority. Surely it marks

tor on the market,
regardless of price,

%
Jed. Tt is the Guly
| and genuine. Sce
1Nt on - page

Ask your dealer, or send direct

Until nation-wide distribution is completed it
is possible that your dealer hasn'tstocked the
Ferbend “B” Battery Eliminator as yet. So you
will not have to wait, we will make shipment
direct to you upon receipt of $9.75, or C.O. D,
if desired. Remember, superior results are guar-
teed ot your money back. Be one of the first to own and
use the Ferbend Maxmin "B’ Battery Eliminator. Use the
coupon NOW [

FERBEND ELECTRIC CO.
425 W. Superior St. - Chicago, Illinois

a revolutionary step forward in radio.
Equip your set NOW with this mar-
velous instrument, and be convinced.

FERBEND ELECTRIC CO.

425 Wost Superior St., Chicago

0O Send at once. I am cnclosing $3.75,
O Send C,0.D.

[ Send Literature.

NAME. . cirieeiaeireaaeaaerassmnrrsamra e

AdATesS. .. e

LEARN RADION

Become a big-pay man in the greatest industry of all time. Quickly, easily
and right at home, you can fit yourself for highest salary positions, or you §
can cash in on your spare time. The callis urgent for mechanics, operators,
designers, inspectors. Unlimited, fascinating opportunities on land or sea_

I %R YOU o« HOME I2 ARADIO EXPERT

Under my practical, easy to understand, instruction—youqualify in an amaz-

ingly short time.

Mo previous experience is necessary. Every branch of

radio becomes an open book to you. You learn how to design, construct,

operate, repair, maintain and sell all forms of Radio apparatus, My methods

are the latest and most modern in existence.

FREE fensrtenszansionit Write Today 122 FRE

A. G. Mohaupt, Radio Engineer,RADIO ASSOCIATION OF AMERICA, Dept.152, 4513 Ravenswood Ave., Chicago *

Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a

year,

Experimenter Publishing Co., 53 Park Place, New York City.
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Senbt .

Cesign
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%eKODH.

MICROPHONE

LOUD SPEAKER

An exact replica of the trans-
mitting microphone used in
broadcasting stations.

The efficient KODEL SOUND
UNIT, with an ingenious new snail-
shell horn, mounted inside the
microphone case, produces a re-
markably clear, full-toned volume,
with every note as rich and true as
when it enters the transmitting
microphone in the studio. Non-vi-
brating tone chamber absolutely
eliminates distortion.

515 Model incor-

porates new hKlodel, o
Jr. unit; with large

Kodel unit, $20. st

Radio dealers everywhere have them.

THE KODEL RADIO CORP.
501 E. Pearl St. Cincinnati, O.
Manufacturers of Kodel Radio

Receivers and Accessories, and
Homcharger Battery Chargers.

A Owners of Kodel Broadca»ung
: Station WKRC, Send for program

—_—=
Gets Them All With Double Force
What a Difference!
UNIVERSAL AERIAL WIRE ‘
It's coated with several layers of weatherproof, cor-
rosion prool enamel.  Slgnal  strengti remains  the
to year. Does mnot weaken through

sume  from  year X
aerlal resistanre. ure dres not
2e {t. It has proven best wherever tried

Special 100 foot roll will be sent. postpaid. on
receipt of $1.00.

RIX RADIO SUPPLY HOUSE, INC.
5505 4th Ave., Dept. 45, Brookiyn, N. Y.

Smoke, grime or mois

* AGENTS

WANTED
5 Tube Den\onstrator FREERE!

Earn $25 to §100 a week, part or full time. Lvery-
ore a prospect Complete llne standard sets and
ace sories, $5.00 to $90.00. Write today for 1lustrated
and exclusive selling plan for live dealers and
20TII CENTURY RaADIO (O..

community agents. 2
tity, Mo,

1001 Cora Cola Bldg.. Kansas

i L|st of Broadcast Staﬂons

(Contimited from page 1227)

Power
Call & Wave
Letters Name Location Length
KLS Oakland, Calif.. Warner Bros.
Radio Supplies Co. ....... 250—232
KLX QOakland, Calif., Tribuue Pub-
lishing Co. .............. 500—508.2
KLZ Denver, Colo., Revuolds Radio
Co. oo 250---266
KMA Towa, May Seed
& Nursery Co. .......... 500—252
KMT Fresno, Calif, Fresno Bee... 50—234
KMO 'l'au\nm Wasli,, Love Electric
..................... 100—250
KANRC Los Angcka, Calif. (lalcnce
Juneau ... —208.2
KNX Los Angeles Cal
geles livening Lxpr v 300 336.9
KOA Denver, Colo.,, General ¢
Prid 00z | gy sea [ pWiiasion i 5000—1_’2 4
KOB State  College. N. Al New
Mexico College of Agricul-
ture and Mechanic Arts..1000—348.6
KOCH Omaha, Neb.. Omaha Ccn:rul
High School ............ 250—258
KOCW  Chickasha, Okla., Oklaloma
(uhc"o for Women ...... 200—252
KOIL  Council Dlufu, Towa, Monarch
Mg, C. .0t 500—278
KOr Dectroit, Mich., %
Demnment 500—278
KPO San  Francisco,
FOB: v s wow v a5 om0 1000—428.3
KPPC  DPasadena, Calif.. Pasadena Pres.
byterian Church .......... 50—229
KPRC  Houston, Texas, Post Dis- .
patch ...................500—296.9
KPSN  Pasadena, Calif., Pasadena Star
NEWS omd aooe s waivs, i 1000—315.6
KQP Portland, Ore,, H, B. Read..500—212.6
KQV Pittsburgh.  Pa,, Doubleday-
Hill Electric Co.
Kow San_Tose, Calif.,
Herrold vvvvvniiininnnn...
KRE Berkeley, Calif., Berkeley Daily
CAZELPE: 5.0s scc moef o s} o 0—256
KSAC  Manhattan, Kans., Kansas State
/\gricuhural College .... 300—340.7
KSH Louis. Ma.. Past Dispateh 750—545.1
KSL Salt Lake Clty, Utah, Radio
Service Corp. of Ut'nh .1000—299.8
KSO Clarvinda, Towa, A. A, Berry
Seed Co. ,...ovviivunn... 500—242
KTAB  Oakland, Calif., Tenth Avenue
Baptist Chuveh ..., ... 00—240
KTBI Los Angeles, Calif., Bibte Inst.
of Los Angeles ......... 750—293.9
KTBR Portland, Or
Shop ..
KTCL  Seattle, Wash., American Ra-
dio Telephone Co. ...... 1000—305.9
RKTHS IInt Springs, Ark.. New Ar-
lington Hotel Coerennnn 500—374.8
KRTNT  Muscatine, lowa, Norman
Baker ....oviiiiiii s 500—256
RTw Seattle, W . TFirst Preshy-
terian C ch ... .. 1000—454.3
RUO San Francisco. Calif., m-
iner Printing Co. 150—250
KUuoM S Mont., University of
Montana oo . L7 250—244
KUSD Vermillion, S. D., University of
South B .. <. 100—278
KUT Anstin, f
ovne 500—231
KVOO  Rrictow,
lomz ................5[)0—374.8
KWUC T.e  Mars, Towa Western
Union LR o0 gt © 50—252
RWG Stackton, (: ", Pmm')le Wi
less Telenhone Co. ... ... .. 50—248
KWKC  Kansas Cite,  Ma.,
Duncan Stindios 100—236
KWKH Kennonwond, La., W,
LSO v msrrs vgio73 + eib i B3 500—261
KWSC  Pullman, .. State College
of Washington ......... .500—-348.6
| KWWG Browosville.  Texas, i
Brownsville,
Development
KYw Chirnen . Westinghouse
Tlectric & \”r_’ Co. ....2000—535.4
KZKZ  Manita, T, “lectrical Sup-
B T @ 9 08 Qi o Hase 50 100—7270
KZM Oakland. Calif.. Preston D
AR widminm o g mroaig in - 100—240
R7ZRQ Manila. P, T.. Manila Hotel,
Far Tas'ern Radio (Inc.).. 500—222
K7UY  Ragnin, P. 1. T, Tohnson Fleer 500—360
WAAB New Orleans, La., Valdemar
Jevnsom oL 100—268
WAAC New Orleans. Ta Tulane
University .........oc0.., 100—275
WAAD Cincinnati, _ObFin.  Ohio Me-
chanics Institute ......... 25—258
WAAF Chicagn, Chicago y
R Drovers Journal .......... 200—278
WAAM Newark, N. T. L 1
B § 0 GE g S b e 500—263
WAAW O Omaha  Grain

500-—278
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. )
.r Dewveloped for Those 1.
Who Demand the Best

. .
Apex Vernier Dials
are constructed on exhaustively tested and
truly scientific principlesand are engineered
to mect the precise requirements of experts
—consequently they more than meet the
expectations of the average radio user.
They bring in_distant stations with alac-
rity and positiveness seldom encountered
and provide control and accuracy essential
to full radio enjoyment. They impart a
degree of elegance that creates a marked
lmprovement in the appcarance of any
Clockwise or counter clockwise.
RoyalBrasslesh 4in.$1.50;374 in.81.25
Satin Silver Finish,4in. 1.75;3% in, 1.50
DeLuxe Gold (24K)4in. 2.50;314 in. 1.83

Apex Rheostat Dials

are little brothers to Apex Vernier Dials.
Accurate, handsome—a necessity to satis-
factory operation, beauty of appearance.

Royal Brass Finish. .......... .. .. .60
Satin Silver Finish . ..... .70
DeLuxe Gold (24K) .80
If your dcaler is unable to supply you,
order direct from us.

APEX ELECTRIC MFG. CO.
1410 W. 59th St., Dept. 206 Chicago

<10

WHY IT 1S
BETTER!

Look at the
Construction

Judge for yourself!

The one adjustabledetect-
or insuring strong signals.
Will operate on any set
designed for a crystal
detector, regardless of
tube capacity.

Guaranteed 100 %,
Ask your dealer, or write

directly. $1- 50
Manufactured by
G-S RADIO RESEARCH LAB.
1269 Cochran Ave. Los Angeles
National Distributors :
BAKER-SMITH CO.

New Call Building
San Francisco

Offices in all principal cities,

cAINS'_

FREE RADIO CATALOG & GUIDE of newest ideas,

approved special hook-uos with illustrations.
Tremendous §avings on standard radio parts, sets, kits, Be
sure to get lhls u boole fore yau bu) W nnde)tul?
Unusual? Yau’ll so. Write letter or postal NOW.
BARAWIK CO., IOZ 142'S, Canal St., CHICAGO, U.S.A.




Radio News for February, 1926 1229

Llst of Broadcast Staﬂons ;

: (Contuuwd f/om /)a//c 1728) : ' ’ . | ’

(NIRRT SRR Il
Power
Call & Wave
Letters Location and Name Length

WARBDB - H:urisburg, Pa., Hﬂrlisbulv
rting: Goods Co......... 10—265

WABC I\Shcv'l]lt N. C, Ashe\xlle Bat-
EROY EA0C TR b th @ B 20—234

WABI Bangor, Me., First Universal-

ist Charch L.oooven.... 100—240
WABO QRochester, N. Y., Lake Aven

Bapust Church 100—278
WWABQ Iaverford., 1'a.. Haverlord Col-

lege Radio Club ......... 100—261
\WWABR To]e'\o Ohio, Scott Hign

BeRoal oo afiien 4,85 . 100 8by 50—263
WABW  Wooster.  Ohio, Coilege of

WBBBIEE s bidate 06 im nolms s 50—206.8

WABX Mount Clemens, Mich

TE /
Henry B. Joy ........ .. 500—246 "

Made under Hogsh Patent No. 1,014,003
Jua. 9. 1912 -

WABY Phi lmld])hla, la John A

i P i R e it 50—242 i

WABZ New Orleans, Ta.. Coliscum . ’ :

Place Baptist Chureh ..... S0—275 ’ Reduces

WADC  Akron, Ohio, Allen Theatre.. 500— 233 ’ i
\WATD Port Huron, Mich.,, Albert B.

WAGHM Ry ':. ‘ ..... il 530—253.6 : Intefference/

WANRG Rlchmond Hill, N. Y., A H

Grebe & Coo oo 200—313.6 . . :
WAIT  Taunton, Mass,, A. H. Wait =~ The most vexing problem you have to;face
Mo, o gmd g 6 feadlh o b {0k 10—22 . . .
WATIU  Columbus, (I)hm American In- En 3 W]th your. radlo set 18 INTERFERENCE.
surance Urion .. 300— . )

WAMD ’\Imumpolm Minn., Hul)l,md

. UGB o0 b ot en e ot e 500—244 U. S. Tool Engineers have perfected a Straight
WADPT Auburn, Ah ‘. . - . . .

technic Tnst, © 500—248 Line Frequeéncy Condenser that distributes the
WARC  Medford Hillside. Mass., Amer- : . - . . .

ican Radio Research Corp.. 100—261 stations uniformly over your dial and rhakes
WBAA  West Lafavette, Ind., Purdue R - ..

University 28 possible a degree of selectivity you never thought
WBAK Harrisburg, oy

possible.

WBAO

University

WBAP  Tort Warth, Texas, No more crowding—minimum inter-
Carter Publishing Co.

Telegram) ........... i S00—475.0 ~h ference when you use U.. S. Tool

WBAV  Columbus. Ohio, Erner & Hop-

RIES G0, 0 o tbiy s dhis b 500—293.9 Straight Line Frequency Con-
WBAX Wilkes-Barre, Ta., Johan H.

Stenger, r. 2. vl 100—256 densers.
WBBA Newark, Olin, Plvmouth Coun-

gregational Church ........ Write for Booklet

WBRBBL  Richmond. Va.. Grace

WEBM Chncaw’l; (i‘}}ur(i\htln'snl.n-\r't-'H‘”:. ) U. S, TOOL COMPANY
v High

\WBBP Pctr»c\?\( 7, INC.
AMPERE, N, J.

School
WBBR  Rossyille,

P
WBBS New Orleans,
tist Church

WRBBU  Monmouth, Ill., Jenks Motor . il =
Sales Gt Jeasiack beds. ... 10—224 § 4 X
WBBW Norfolk, Va.. Ruffuer Tunior A Sy ik
ngh Sehool s vl iinn ., 50—222 § . <
WEBBY Charleston, S. C., ington = » A

Ja
Light Tnﬁmh .......... 10—268

WRBBZ  Chicaga, Tl (Portable) C. L. - ¥

CarFEIl bz vn s o6 cido e s ns 50—215.7 T
WEBCN  Chicago, TH., Foster & McDon- : | %

TRRIE 4t 3y 5 105 iy b v 2 2B $00—266 AERARAR i
WBDC  Grand Rap ds. Mich., Baxter NS | | b

Laundry & R TR TI 50—256 4 :

WBLES  Tacoma Park, Md., Bliss Elec-
tricnl Sclmnl ............. 10
e [LEARN THE CODE AT HOME
WBOQ  Ri 11\1 z .I. Hl ..... .Y.....A..SO()—ZOG.T
ichmand i, N. Y., A, H. &
Greb b 4 OMNIGRAPH
X THE

rehe & Cov.vnnrnvun. i, 100—236
\WBRC Birmingham, Ala.,, Bell Radio

Corporation .............. 10—240 THE OMNIGIRAll’H “Aulr)\'mllc dTl{l]mmiucr I\vx)l
7 . ir teach you hoth the Wireless ani nrse Codes—
WBRE W Azb"iﬁinB?'r\l'E]‘nfv‘jg Baltimore 100—231 right in your own home—aquic) y and Inex-

pensively.  Conneeted  with Buzzer and
Phone or to Sounder, it wlll sen(. “you unlimited
messares, al any speed, from 5 to 5O words a
minu‘e,

THE OMNIGRAPH Is not an experiment. For more
tian 15 years, it hus been sold all over the woild

E

WBRT Charlotte, Charlotte
Chamber of Comme 5
\WWBZ Spring d,  Wass, \\’(\tvnﬂ
house  Electric & Mip.
G Tiasg 6oa s Eanlkeiaiibing 3 2000—331.1

with a money baclk guarantee. The OMNIGRAPH
WBZA Boston, Mass.. Westinghouse (lfml's]“)‘jl“‘ Depts. l:’:( }hfh:‘ ;M%"féﬂgﬁ"‘&’
Elec. & . A7 7 H 250—242 test all app & for a Radin license, The

WCAC  Mansfield, Conn.. Conuecticut
Agricultural College ...... 500—275

UMNIGRAPH has heln
feading Universities, (ol

essfully adonted by the
zes and Radio Schools.

Send for FREE Catlaleg

WCAD Canten. N. Y. St Lawrcene ”‘[“"ﬂ three models. DO _IT TODAY.

University .............. e 250—263 THE OMNIGRAPH MFG. CO., 15 HUDSON STREET, NEW YORK CITY
WCAL  Pittshurgh. Pa., RKaufmany & If you own a Radio Phone sei and dow’'t hnow the code—nyon are mz’ning most of the fun

Baer Co. ...ooouii i 500—461.2 | =
WCAH  Columbus, Ohio, Entrekin

wear uniaeane So- - so0—2 |  TO THE RADIO DEALER

hraska Wesleyan U'n\cnllv 300—252

WCAL  Northfield, WMinn., St Olaf | Thousands of dealers sell Rano NEws over the counter because buyers come hack
WCAO B College ......... ..., 500—336.¢ cach month for the new issue. It makes them steady callers. Are you selling
alllfm ”q’le‘_mli\tryl ghtbert A and _—. vour customers? Tor information address
B 5 S —27
WCAP  Washington, " D. (.. Chesa. M. B. FLAUM, Dept. 2RA,
E&:kc & Potolmc Telephone Experimenter Publishing Company, 53 Park Place, New York City

el oo in ceeee... 500—468.5
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Three “E” Straight Line
Rheostat

Perfect Control
of Filament
Temperature

6-15-30 Ohms
Illustration '3 Size

Master Engineer-
ing Precision and
Skill  now offer
you the utmost
in Rheostats.

ed and produced by one of the largest manufac-
ol electrical powe uuumcvl Used by thuse who
the hest et Reception depends on
, smaath, dependable \'nmtlon of filament tempera-
¢ In the detector tube. For there is anly one temper-
(lu)e at which effictent reeeption is ohtalned and this

po“”-“ ) " STRAIGAT LINE RHEOSTAT
r ocan. It gives
is  absolutely
5 pu(' > By all means
secure  th rument at once, Ask your
Dealer or order direct, giving us his name,
Price 52 50—Postpaid
ELECTRICAL ENGINEERS EQUIPMENT CO.
Radio Division
708 W Madison St.. Dept. 8,
Chicago, HI.
Circulars on Request

NOISELES

The Aristocrat
of Rheostats

LOW LOSS
Tuners and Coils for all circuits

3 (ircuit Amateur and Broadcast ‘llncl’S
Rudio Frequency Transformers (eacl
Coils to order. \Write for ]ncxatmc
Davenport Radio Laboratories
647 Cedar St. Davenport, Towa

.$7.00
.$2.00

9 Circuits-1 Tuning Dial!

A Separate Circuit for each 40 Meter Wavelength Band.
A single tuning dial, yet greater sclectivity. Let our near-
g3t dealer show you the great Kellogg.

KELLOGG WAVE MASTER

Or writc for complete desoriptive folder No, 1-B today.
KELLOGG SWITCHBOARD & SUPPLY COMPANY
i041 W, Adams Street 5 Chicago, 111

£ c
to be signed and witnessed.
LANCASTER & ALLWINE
Reg. Pat. Attys. {n U. 8. and Canada
270 Ouray Bldg., Washington, D.
_ Originators of the form E\)dcncc
g of Coneeption®”

You i r
|02 142 8. Canal St., CHlCAGO u.s.a.

BARAWII( CO

EVERYTHING IN RADIO
AT ATTRACTIVE PRICES
SETS OR PARTS
Mail order only
ALL RADIO COMPANY 417 North Clark St.,

Chicago

Insure your copy reaching you each month,
Subscx:ibe to RADIO NEWS—52.5 a  year.
Experimenter Publishing Co., 53 Park PI, N.Y.C.

Listof Broadcast Stations .
(Continued from page 1229)

Power
Call & Wave
Letters Name Loeation Length
WCAR San Antonio, Texas, Southern
Radio Corporation of Texas 500—263
WCAT Rapid City. S. D., South Da-
kata State School of Mines 50—240
WCAU DPhiladelphia, Pa.,, Universal
Broadcasting Co. (Durham
LB TT 00t e i Wosh pernie Lo prl o 500—278
WCAX Burlington, Vi, University of
VIETONE iies cwae s parinasmsma 100—-250
WCAZ Carthage, Il.,, Carthage College 50—246
WCBA  Allentown. Pa., Queen City
Radio thmn ie 5254
WCBC Mich., University
N A N 200—229
WCBD  Zion, I, \\11bul G. Voliva..5000—344.6
WCBE New  Orleas ns, La Uhalt
io Co. ...... 5—263
WCBG Pascagoula, Miss. (porhble),
Howard S, Williams, ..... 10—268
WCBH' Oxford, Miss.,, University
Mississippi ..... 50—242
WCBM Baltimore, \ld, 50—229
WCBQ  Nashville,
Church .. 100—236
WCBR Providence, R. 1. (portable),
Charles H. Messter....... 30—205.4
WCCO Minnreapolis, Minn.,, Washburn-
Erpgly UB. iiedenepitg e 5000—416.4
WCEE Elgin, IM., Lxhcrly Weekly. .. 1000—273
WCLO Camp L ake, Wis., C. N
MRTE . osiuidn 50—231
WCLS  Joliet, Ill H. M. 150—214.2
WCSH  Portland. AMe., Congress Square
Hotel Co. ..o, 500—256
WCSO  Springfield, Ohio, Witten
College . 100—248
WCUW  Worcester, Mass,, Cla
versity
WCWS Providence, R. T..United State
(Portable) Clkas. W Selen 100—2097
WCX Detroit, Mich., Dets Free
PrERE ol iui s alEie s po B8 500—516.9
WDAD Nashville, Tenn., Dad’s Auto
Accessories (Inc) ... ... 150—226
\WDAL Tampa, Fla.. Tampa Daily
INHRER 515k ancwosmama s s b 250—273
WDAF Kansas Clt), Mo., Kansas City
S L T S 500—365.6
WDAG Amarilla, Texas, J. Laurance
BEGREED. " i s s Ule Edmp i b -263
WDAY TFargo. N. D.. Radio Equipment
Corporation 50—2n1
WDBC Lancaster, Pa.,
& Co. 50—258
WDBTE  Atlanta,
Electric . 100—270
WDBJ Roanoke, Va.. Ric
land Tlectrical (‘mpr\mhon 50—229
WDBK Cleveland, Ohio, M. & F. Broz
Iurmture Haxdware & Ra-
100—227
WDBO
100—240
\WDBQ
10—234
WDBR i -
ple Bap!ls( CL]LUCh ....... 100—261
\WWDBZ N. Boy Scouts
10—233
WDCH
00—256
WDOD Chatta-
.......... 50—256
WDRC 3
Radio Corpr cumuims = alss 0—268
WDWE  Cranston, R. 1., Dutee W.
WO “ans s Lot §ood Saseadi . 500—440.9
\WWDZ Tuscola, 11, James L. Bush
10 and 100---278
WIEAF  New York, N. Y., American
Tel. & Tel. Co. .........5000—491.5
WEAH Wichita, Kan., Ilotel Lassen
Rigby-Gray Hotel Co.).. 50—268
WEAI Tthaca, N. Y., Cornell Univer-
<1‘y ...................... 500—254
WEAM North Plainfeld, N. J., Bor
ough of North Plainfield. 750——261
WEAN  Providence, R. 1,, Shepard (o 500—270
WIEAO  Columbus, Ohio, Ohio State
University ............., 500—--293.9
WEAR Cleveland, Ohio, Goodyear Tire
Rubber Co............750—380.4
WEAU  Sioux City, Tows, Davidson
S. —275
WEAY s 500—270
WEBA : i
Slectric ﬁhop ............ 15233
WEBC  Superior, Wis., Walter C
DTECR: oo v aa e 0 dh volfls fesn 100—242
WEBD  Anderson, Ind.. Electrical
Equipment & Service Co... 15—246
WEBE Canlbxidg,e Obio, Roy W. Wal-
...................... 0—234
WEBH  Chicago, Ill., Edgewater Beach
. Hotal €a. .;umae.eouio., 1000—370.2
WEBJ New York, N. Y. Third
Avenue Ry, €6, sovenn,,on 00—273
WEBK  Grand Ranids. Mich., Grand

Rapids Radio Co.......... 100
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FOR CLEAR, QUIET “B” POWER

RADIO
Storage “B” Battery
335ohe Lasts Indefinitely—Pays for Itself

LEzonomy and performance unbeard of before, Recharged at a neyli-
#ible cost. Delivers unfailing é)ovn T that Is ¢ uar pure and quiet.
/\uurovui and lm!vd as Standag %\xlSurlf e, inelad-
ar

A
SET
a2

m;% aboratories,

Tstax, 1nc.. and other Impor ons, Equij
ot Rubber (,aae an insurance sC actd and lenkane, Extra
heavy glass jars. Heavy rugged pla Order yours today!

atate number of batteriea

SEND NO MONEY S BT Srer

is received. Extra offer: 4 batterles in serica (96 voltyy, $10.00. Pa;
expreasman after examining ba!u ries. b per cent discount for cas!
with order, Mail your order n

WORLD BATIERY COMP
1219So Wabash Ave., Dept. 8 %h}?cnuo. 1L,

T3 0, Itlw Famoua Wori ‘A ;I; .00,
$18.45; 1 A .
»,? 45: w mp. $14.

ld Rad!
Amp. S11.25; 120
equipped with Solu

Set your Radlo Dinln -! 210

r metera for new
0 watt World SlDl’lRe Bn\\cry
Sration, WSRC, Chicago.

STORAGE BATTER' Es Watch for nnnounct.menw

JUST OFF THE PRESS
A The largest line of Stundard KRadio
ir this

Aerchandise in stock, Write !

Wonderful Bogk teday,

buy anytiiug. Delay

exceptional chance m
ale. Al th 1

and address nt one

ceive alse 2 LOG BOOK FREE

Economy Radlo Sales Co.
York

w

288 Sixth Ave Now
DEAL DIRECT AND SAVE REAL MONEY
(No Dcalers)

IVORY RADIO PANEL

Crained white IVORYLITE makes
most beautiful set of all. Anv
size 3¢ sg. inch, 3/16 in. thick.
Beautiful IVORYLITE dials inlaid
gold numerals $1.35 ea. Knobs,

55¢ ea. Shipped anywhere pre-
paid or C.O.D. \Write for FREE
sample,

IVORYLITE RADIO PANEL CO.
3222 Avenue F, Dept. N Fort Worth, Texas

Here’s a way to
Develop Steady Customers

Practically every cus-
tomer who buys from
you is a potential read-
erof RADIONEwWS. Why
not sell RADIO NEWS to
him over the counter,
and you will have the
reader refurning each
month for the new
1ssue.

I't ‘makes steady cus-
tomers of them.

For information

address
M.B.FLAUM, Dept.2-RC

EXPERIMENTER PUBLISHING CO.
53 Park Place, Now York City
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List of Broadcast Statlons

(Contuzzud ]‘/am /J(TJC IZSU) = I et the rI"I Ough
o Power r
Call & Wave e S :

Letters Name Location Length
WEBL New York, N. Y., Woolworth .

Bidg., United States (port-
dlite), RO Avs..oiinni. 100—226 u

WEBM New York, N. Y. United
States (Portable) Wool-
Worth Building .......... 100—226
WEBQ H1’r11isbuxg, 111, Joseph R.
.................... 10
WEBR Buffalo, N. Y., H. ¥. Howell 50—214
WLEBT  Dayton, Ohio, Day(on Cooper
ative Industrial High Schaol 5—256
WEBW  Beloit, Wis., Belmt College. .. 500—268
WEBZ Savannab, Gu., Su Radio

Corp. :
WEEL Boston, \ld,. Edison ¥

Illuminating Co. of Bustnn 500—475 9
WEHS ILvanston, Ill.,, Evanston Town-

ship I[igh School vovvnnnn. 20—202.6
WEMC  Berrien Springs, Mich., Em-

manuel Missionary Cellege. 500—285.5
WENR  Chicago, I, All American Ra-

Ao GOrP, p3ialsoanids minid 1000—266
WEW St. Louis, Mo., St. Louis Uni-

versity ..
WTEFAA Dallas. Tex., Dallas News &

Make Your Old
Set A 1926
Model!

Dallas Journal ......iea 500—4735.9 ) The Daven Super. URE tones. beautifully clear and full, zo out from the broad-
WFAM St. Cloud, Minn.,, Times Pub- Amplificr used with any set casting station. They reach your detector still pure and clear.
et 2 or awrcuit carries through the full, clear | Py
lishitg Lo oouipsnnnnncon 10—273 tonce of the broadeasting station programs,  BUL what then?
WFAV  Lincoln, Nebr.,, University of meg of phe hraadeadting R
gl He 500275 It you prefer 1o asemble the Amplifer.
................ === 1. 1h Jstoge 1, whi n-
WFBC  Knoxville, Tenn.,, First Baptist oindes all pans encopt ehckets, 0" From the detector your amplifying apparatus operates, Distortion
CRUteh, oo e 2 50—250 arises unless you take advantage of a method of am lifying thai
: ihiladelhia Y far-sighted manufacturers and Thousands of set builders are now
WFED ¥ "Balp:igt“ellul)rgll’ 5234 adoplmu—Renlsmnce Coupled Amplification. Resistance Coup-
WFBE Secymour, Ind., Van lle ling is ot new, but Resistance Coupling with real volume
Musle giitl Haldie (e oy 10—226 mnphﬁcanon is new. It is the most appmved method of letting
WFBG Altoona Pa., William T. Gable pure tones through.
...................... 100—278
WFBH Na]\:)k?(corlzczuo\\(n(LHOI!{L; d“iqo- The new Daven Spe. ThelDaven]EIS (Fer Amplifier costs little. It is casily anud conven.
______ o - ' C ling C tently installed in any set made. Buy it complete ‘to save book.
WEBI (an(r cnp )\7 T Garvin” Radie 500—273 S’Jlmqﬁ",‘;’é"r o up labor. For those preferring to assemble, the Daven 3-stage Kit
Sy @ 250—236 IR\|‘«|5II:1E|A'(; _Cuu,,l‘;fdj gw:; alfl (';]e necessary parts except sockets. You will join " hun.
............... 2 mplifieatihs
WFEBJ Coll((h] ; wMum , St. John's So23 ?Cl'ﬂ}:‘;h;ill} ;E;‘AD":’M Dr:vesnob:sl ;)";'\]vho have written 1o thank us for the improvement
2 —23 incloded in all Daven
WFBL Syracuse, N. Y., Onondaga Amplifiers, Kits and
& Resisto-Couplers. F .
WEFEN D ‘ngtel """ Afnce " Radic 100—252 el Ui} Wrile us todey for The Resistor Manual, an authoritative book on
D 1 Ld];‘; Qétlg(l K ehs("o adio 10—226 Eeucr quality. Resistance Coupled Amplification, 25¢ at good dealers, 30c by wail.
I] Sifth Tnfan- - ’

WFBR Bxllmmu,
try, Ma

Ky
WIBZ G: t.a‘)mg, lll Knr;\ Lo”ch

WFEDF Flint, Mich,, F ank D. Fallian
Police Buildin ) ¥R mogepn 100—234

W1 Philadelphia, 1a., Strawbridge
& Clothier .. ....500—394.5

WFKB Chicago, Ill., Francis K. |'idf§-
DRETT i n 13451 90 00 LG SAEm L ® 500—217.3

DAVEN PRODUCTS ARE SOLD ONLY BY GOOD DEALERS

The Sine o of A cid”

"DAVEN RADTO CORPORKRIOY

WFRL Bro](‘)kl_vn, N. JY., Rol\)er]tg M. Resistor Specialisls
acey and James A. Berg ewark Reg. U. 5. Pai OF, c e
ner (Flatbush Radio Labor- Newark New Jersey

AEORIETY | e on wie b b i @l B 100—205.4
WGAL Lancaster, Pa., Lancaster Elec-
tric Supply & Construction

CLIP THIS COUPON
DAVEN RADIO CORPORATION

Cao. ..., 10—248 159 Summit Stret, Newark, New Jersey
WGBE Freeport, N. The new Daven High MU Tube Type Please send me the following on Resi Coupled Amplificati
MAD ceve et inrarannnessnuens 100—244 MU-20, vsed with the Daven Supes. Check One
WGBC Memphis, Tenn., First Baptist : a\mpl e, give 50%;‘%1* »'oh;’mc~ H [m) gesisrlor Manval. 3’_0:- is enclosed.
__97 volt, ¥ re aven Power H omnplete Catalog (free).
i, kitigh 10—278 Tube Type MUb in the lagt or owput  § THE £ Complete Cutaloy (frec)
WGBEF  LEvansville
sville, . staze helps any ser regardlcss of the
ture Co. .. 100—236 neihod of amplibeation —6 volt, 14
WGBI Scranton; P ampere.
argee 10-—240 Seadd your letrerhead ond we will have our neartss dinuibutor

communicot mh Vo,

WGBK _Tohnstm\x;. Pa Lawrcnce w.

Lt Goinc €2 | THE BIG LITTLE THINGS OF RADIO

WGBM  Providence, R. 1., Theodore N.

Saaty o 30—234
WGBQ l\unomonic, Wis., Stout Insti-
..................... 100—234
WGBR \Iarshﬁeld : George S,
Ives coviii i 10-—229
WGBS New Y . mbel
......... 500—315.6 Su th nu t
WGBT  Groenville, S, .. Furman £
(University ... 15—236 1
WGBU M‘agml, Fh Fulford-hy-the- 500278 POWER-PLUS Fieldless Coils Take the Lead
WGBW  Spring Valley, TIl,, Valley The- - Now, at the height of their first season, the POWER - PLUS,
WGBX O ater Mol University | of 10--2506 Power-Prus TFieldless Coils are being ac- the new, superior
ro{]101’me € 100 232 cepted nationally as the outstanding suc- ‘r,‘[“"l]‘m'gsl‘:i{é“vngn':
WGCP Newark, N: _T, A 0= csssus.n_f }l.:e year. If you are building a FREL blueprints
Palage . oo ohame bemre 500 272 set—or improving the f_)!d one—you will only and deseriptive
WGES  Ouzk Park, Tl L : be fair to yourself if you send for the talder.
Schonl v - Csp0- 230 Power-Prus folder and the seven conv:
WGHB  Clearwater . I‘la . Thc Gcorge e 1'|ghted' hook-up Dblueprints offered FREE ey
H. Bowles Developments.. 500——266 with the coupon below. Ask your dealer A. F. Henninger //j
WGHP Detroit. Mich, George II. about PowerR-PLus-—or clip and mail the Corp., “
= coupon, 4505 Ravenswood

Phelps .. ...
WOGMU  Richmond Hill, rt-

able) A, H. Grebe & Co.... 100—236
WGN Chieapo. T, The l|1hunc

Ave., Chicago, Il
Gentlemen: Kindly send me your folder and 7
copyrighted hook-up blueprints. T understand

OWER-PLU

(Drake Hotel) «.vvornn. 1000—1370.2 that they are absolutely FRELE—and that I am
WGR Buffalo, N, Y., Federal Radio i " y i ohligated in no way.
Corp. v e 750—319 Name
WGST Allf}utz;], Ga,, Georgia School of s00_27 A. F. HENNINGER CORP, A::]d """"""""""""""""""""
echnology ........vvvun. —270 . FESS ottt
wWGY Schenectadv.. N. Y., General 4505 Ravenswood Ave, Chicago, IIL Town oo State. .o

Electric Co. ........... 5000—379.5
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COMPLETE LIST
OF CONSRAD
PATTERNS

No. 2—A Two-S8tage Am-
plifier.

No. 4—A Relnartz Re-
ceiver,

No. 5—aA Reflex Recelver.

No. 6—A Cockaday Re-
ceiver.

No. 7- r\ l\cutmdrlo Re-

A e-Tube Cock-

aduy Receiver,

No. 12—A DPortable Receiver.

Xo. 13-A Harkness Re-
ceiver,

No. 14—The Original Genu-
ine  Super - Hetero-
dyne.  List $L.00.

No. 15—A Lew  Loss  Re-
celver.

No. 16~The Tropadyne
Suporadio.

50¢Each

Radio News for February, 1926

Zs easy & build Zie sel youant

The kind of a set you need
depends on your location,
Home-built sets help you
solve individual problems.

The principal reasons so many thousands of radio listeners today have built
their own sets are:

FIRST—The receiver, built at home, can be made large or small, powerful
or weak to most nearly fit your desires.

SECOND—Home Built sets are more simple to construct than the average
person imagines. With seven simple tools, found in the average house-
hold, the largest and most complicated receivers have been successfully
built by thousands of listeners.

THIRD—A wide selection of patterns, far more simple than those for a

lady’s dress pattern, have been developed by CONSRAD for the man
who has never handled a radio part before. Every smallest detail is
explained simply, made easy to understand. Step by step the building
of the set is explained so that you can’t go wrong.
Each CONSRAD pattern contains two or more large, full sized
blueprints. One of the detailed panel layout and the others of the
wiring diagrams. A large booklet goes with each ‘pattern explaining
everything and giving illustrations at various stages of the work,

Why not start the set you want today by obtaining a CONSRAD Pattern
from your local radio dealer? They are sold EVERY\VHERE———and the
price is only 50c EACH.

Consrad Patterns are Sold at A1l Radio Stores

The Consrad Co.,Inc.,64 Church St.,NewYork, N.

Consra

To Dissatisfied
Set Owners

If your set is not
performing satisfac-
torily, if it is not
giving the proper re-
sults, you can easily
replace it by building
a new set from a
CONSRAD Pattern
at Jess cost than what
you can obtain by
selling the old re-
ceiver. Think it over.

d

RADIOS FOREMOST PUBLISHERS OFBOOKS,PATTERNSAND DIAGRAMS
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Llst of Broadcast Statlons X

(Conhmud f/mu page 1’31)

'4
Power
Call & Wave
Letters Name Location Length
WHA Madison, Wiscousin, Um\mslty
of Wisconsin 750-—535.4
WHAD Milwaukee, Wis., Marquettc
! University and Milwaukee
Tframl| .5 Sy o s 200 500 4 500—275
WIHAG Cincinnati, Ohio, University of
Cinelnnat], . ... oosveeoerosn 100—233
WHAM Rochester, N. Y., University
of Rochester (Lastman . .
School of Music)......... 100278 ADIO reception depends on the harmoni-
WHAP  Brooklyn, N. Y., Wm. H. Tay- T - “little thi e
lor Finance Corp. ...... ... 100—240 ous working of many “little things. ne
WHAR  Atlantic City, N. J., Seaside poorly-designed part in a receiver may put
Hoise Iloted .o.wooeniaa- 500—-275 / o . - .
WHAS  Louisville, Ky., (‘ourier-]ournals the stamp of mediocrity on the entire outfit—it
& Louisville Times ...... 00—399.8 . oal 15 S : :
WHAT  Minucapolis, Minn., George W, mav be the one weak link which sp.01ls the chain.
ATCH RV i 500—263 Use Hammarlund Products and enjoy the perfec-

WHAV  Wilmington, Del.. Wilmington
Electrical Specialty Co..... 100—266
WIHAZ Troy, N. Y., Rensselaer Poly-

tions of fifteen years’ experience.

$-L-F
Condenser

1 ) “R_Unit , .
{echnic Tnstitute ........ 1000—379.5 H-f Hl Straight-Line-Frequency Condenser
WIIB Kansas City, Mo., Swceney .
WHEBA O_}ch.ool CIQ. B i 00—365.6 This newest member of the Hammarlund Condenser family .
lllé-l_\t!g a"aL ..... . 10—250 is rugged, compact and exceptionally effective in distribut-
WHBC  Canton, Ohio, Rev. ira- ing stations equally over the dials. It has all the famous
BETY W srogis s ar. & wpgpne e spe 10—254 Hammarlund low-loss features and several new ones in-
WHBD  Bellefontaine. Ohio, Chas. W. cluding Isolantite, insulation and one-hole mounting.
ISR e P s T v 20—222 =
WHBF Rock Island, IIL. Bewrd:lcy c . :
Specialty Co. ovoen... 100—222 Hammarlund, Jr.” (Midget
WHBG  IHarrisburg, Pa., John S. 20—231 ) P ( £ _)
WHBH C“Rcrﬁ Ind., Cilver Y 00222 The most perfectly decm,ned midget ever offered, having
cademy ...l —222 Sr )
WHB] I‘ort Weasne, Tnd. Lane Auto 509 B every feature of the ])’11061 moﬂels_ It has many valuable
____________________ 50234 i ! nEmarls uses in a receiver. iagrams on request.
WHBK I'Hmmlh Me., Franklin Street z 1 H-R Unit
GaTAE wvevirnnrnins 10—231 2 Space-Wound Coils
WHIBL Log:]ﬁl‘il:”lft. . .I'n'd. " ]ames H 50— Hamy nml d. S'.;)?;cr:-\t\]'gpnd 'COHI‘S hIa‘vc cre
WHBM  Chicago, TIl., C. L. Carrell. .. 20255 fok, s i Al t{'“(’f.g‘\ d
WHBN St l’e(ershurg, Fla., First Ave hn(i“('] 4‘1;2;1(5{‘(\ to n 11.1. o [i\]i:ﬁrlcll!twlinlnkd;:
Methodist Church .. ....... 10—218 : o TUEE, FRUNSUN ST
WHBP  Johnstown, Pa., Johnstown e L T
Automabile Co. ........ ... 100—256 ceiver and are made in va and arrangements
WHBQ MCIm[Jh;S, E‘]’-I“‘l-, f]\{SCtn'SI ]Fevl- for other standard cir The Hammarlund-
owship ass o . John's Rohert ni are illustrated here.
AL E. Church South ... .. 50—233 Aeamt Hoim Ake sl e
WIHBR Cincinrati, Ohio, Scientific . N . ias o
Elentris & Mig. Co s ontine 90—215.7 Hammarlund-Roberts Receiver

WHBU  Anderson, Ind., Riviera The-

atre and Bings Clothing... 10—218.8
WHBW Philadelphia, Pa., D. R. Kien-

zle

The composite ideal of ten leading radio engineers. A
receiver that has won the plaundits of phaus and ex-
perts throughout the country, hecause it makes only

,,,,,,,,,,,,,,,,,,,,, 100—215.7 five tubes as sensitive aud selective as a multi-tube super-
WHBY West De Pere, Wis,, St. Nor- heterodyne delivers remarkable volume with beauti-
bert’s Col]ege ............ 50—250 f‘ll tone quality,

“ou can build it vourseli from parts costing only

WHDI  Minneapolis, Minn,, Willia 3
LSRG Sty Azied $62.30. Send 23 cents for complete, illustrated con-

Hood Dunwoody Industrial

INSUIULE wevenorinanrnnnns 500—278 struction book.
WHEC Rochester, N. Y., Hickson
Electric Co, «vvvvvnenennns 100—258 HAMMARLUND MANUFACTURING CO.

WHEK Cleveland, Ohio, Radio Air

Service Corp. (Warren R.

@OED & 26 5E qm @ wa ks L 250—273
WHN New York, N. Y. George

N | Jov Bettwe Radic’
wWHO Des )‘Io(i:nes, a 3 vs

N\, 424-438 W. 33rd Street, New York

Life Co 5000—526
WHT Deerfield, I1l., Radiophone
Broadcasting (,orp. ........ 1500—238
WIAD Ocean City, N. J., Howard R.
MR "o vy b o mzaam 100—250
WIAS Burlington, Iowa, ITome Elec- PREC/IS/ON
¥ CReciiimm e s scteang a5 100—254 |

WIBA  Madison, Wis,, Capital Times

b son, ., Capits
SEUAI0  <r e 100—236 | pRODUC I S
WIBC St. Petersburg, TFla, L. M.

Tate Post No. 39, Vcterans j'
T8 —————w (0

of Toreign Wars. 100—222
WIBG Elkins Park, Pa., ¢
Protestant Episeopa! Church  50—222

1
WIBH New Bediord, Mass., Elite Ra-

dio Stores, James T. Mori- - -
BT 511 s s eeen i g 5—209.7 BLUEBIRD RADIO TUBES Eureka Dial Pointers
WIBI Flushing, N. Y., Trederick B. — ufe el — seslules foy
_th(v:-]l, Tt seiae s a e 5 30—218.8 dislance, glve clear volume and add to the beauty of your set. FEureka,
WIBY Chlccngo, Til. (Portable), C. L. long service, | or DX Owl in nickel 10e, DX
L 50—215. % 'l"“] L
. e ; 0 7 GUARANTEED EUREKA SOLDERLESS AERIAL
WIBK  Toledo, Ohio, U ity of the ! ‘ LEAD-IN CLAMP gives vou the equal
City of Toledo 100-—205.4 {\‘7 y k in If’”]"“ }]TN‘”‘""'['."- af o soldered joint For one-lenth the trou-
WIBM  Chicago, IIl (portable) Billy haloen e Hetepsdme Tseful e
Maine . ... 10—215.7 : = )
WIBO  Chicage. Tl WITHABAKELITE BASE L .
R " Tyne 401 X g, 0 EREIAR H
ng:“}?;rr;giz Tiorito Ouh(\[raJOOO—Z”G Type 400 $ .un sy A ho-loas conncetlon be : !
................ 2 ; : ; 3 3 \
WIBQ  Farina, TIL, F. M. Schoidi. ... 5-—205.4 A H T Types eonnect Jrester, e | :
ke : ns ] H
WIBR  Weirton, W. Va, Thurman A. Also 499A with Standard Base Jtew an send antount i u -l
, .O\\'lngs e 50—24¢ 202-5 Watt Transmitter 83,00 s or woney order for |4 B
WIBS Ehzahi{h.’N. (portable) N. When ordering mentiou types q i
g;;rtlr‘?LBl' l;’]!'(l 57th In- 202026 Shipped Parcel Post C.0.D. C W BUTTS, Inc.
WIBU Poynette, Wis. ric TR BLUEBIRD TUBE CO 92 HEODEN PLACE,
“TariR ws .. e ANyt 200 Broadway Dent.N New York EAST ORANGE, M. 1.

WIBW Logansport, Ind., L. L. Dili..

WIBX Fftica, N, Y .

WIBV %’[:n?’.er.ﬁon\ NGnLd Lf:\l:cgnﬁa) 5 2034 Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year.
" dio " P ey 35263 Experimenter Publishing Co., 53 Park Place, N. Y. C,
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Llst of Broadcast Staﬂons
(CDH/UH[{'(/ from [’(7!7(’ 1230)

|
i
Power
Call & Wave
Letters Location and Nane Length
WIBZ Montgomery, Ala, Powell
Elpcttie Coi - pfesbliaws. s 10—231
WIL St. Louis, Mo., St. Louis Star
& Benson Radio Coe....... 250—273
wWIpP Pluladclpl. a, Ia., Gimbel Broth- |
Ak i 500--5 |

WJAD

WJIAG
StOl'age‘B Battery WJAK Gmentux\ n, Ind., Clifiord L. 5 g |
Posit « ST S I A 100—254
e B o RE DT WJAM Cedar Rapids, Towa, D. M. Per-
Storage Battery, You must HAM (0w yzmws o8 e o s 600 100—268

WJAR Pl'O\'id(‘ncc, R. 1., The Outlet
(J. Samuels & Bro.)...500—305.9
WJAS qusbumh Pa., Pittshurgh Ra- |

send this ad wuh your order,

WORLD Batteries are famous
for_ their guaranteed quality
and service. Backed by years

&tl” =uLcecsisfulemavgufﬁac‘;ure and dio Supply CO. wevnrsenns 500—275
ousands ol satisfie ues \ it )

Fauipped with Soiid Fatber "SEN WJAZ  Mount Prospect, IIL, Zunm_ |
an insurance against acid nndlmk. Fadip Carp. «.svisssiems 1500—322.4 |

ago. Yousave b0 per cent and gota
2-Year Guarantee
‘Bond in Writing JORLD Bat. , Approved

WIBA  Joliet, 111, D. H. Lentz, Jr....50—~2006.8 |
WJBB St. Pcm;)mrg, Fla., L. \

tell thelr friends.’’ That Rl i g - |
ato et P e bealBE0e Tand Listed || WIBC Salle, a5 e,
Solid Rubber Case Radio Banerles as Standard B njfire CGby. simyonesissbesin 21 |
6-Volt, 100-Amperes . . o . , . by Leading WJIBG Charlotte, N. C., Interstate
6-Volt, 120-Amperes. . . = « . 13.25 Radio (Inc.) 10—224
6-Valt, 140-Amperes . . . . . . 13.00 | Authorties T e e O ) ey AT e L oo
Solid Rubber Case Auto Batteries | includiog Radio WJIBI  Red Bank, N. J.,, Robert S. P
gylm‘tl eplae L0 L 11.25 | News Laboru I 250—218.8 2
-Volt, 18-Plate . , . , . . | = es, Po \3 A < *
12.Volt, 7-Plate . L L . D : 1338 Sclande s&“":i' WJIBK o) . | ; PRICE $1.97
Send No Money Ju:t state bat. | tute of Stan i roodwin . —2 i
wo will ehig, dey order ,?,.}c;,v:;"“"g';‘_' Fogo Labors: WJBL  Decatur, I, Wm. Gushard, = |‘
press C. 0. tb Rapist, o our examination | forles, Rodiu Dry Goods Co. ...vvivnn. 500—270
Extra o"ér: 5 p._.,- ot Aenary inciaded: | oratoriea Radlo WIBN Qvummg, 111, St. John’s Evan- |
in full with ordor. _Buy now and get 8 guar- - n_the Home, { Lutheran Church. 10236
teed b.r.ur nl sn Der cent saving to you and Lefax, Ine. ;
ITERY c WJID e, Ohio, Denison L1 i-
lZlSSo.WabashAve., CHICAOO L. vers 1tv ................. 10—217.3

WJID Mooseheurt, Iu., Supreme

Sel yuur Radio Dlal at
910 meters for ti Lodge, Loyal Order of °
or 1000 w. Worid Sirage MBOSE 1oy cansincaais s 500—302.8
Datiers Britlany HEOD, WIR  Pontiac, Mich., Jewett Radloo a 10
BE

STORAGE BATTERIES S R ‘ & Phonograph” Co. 1500—316.9
K =i ﬂmm-‘m WIY New York, N. Y., R. .10H0—405.2

B B S W New York, N. .1000—434.3
WEKAA Cedar Ravld\ Icma, "HF. [}
Pasr :yes 2
DELIGHTED KAD B R G
. R “Loo¥ ((.ux(u\t Tarkd) oo 20—240
With this Beautiful Radjo Cabinet— WKAF M xﬂ w %u kee, \a is., WKAF S
See how well it will accommodate . Uroadeasting: GO . epecs . i
your set, batteries, and you can have WERAP Cl‘f:’;}\:\fn’ Re iy Dktes W 50234 i | IN 5 VOLUMES
a BUILT-IN LOUD SPEAKER if you WKAQ San Juan. P. R., Radio Corp. . .
wish it. of America . 500 Theory, Design, Construction,
WEKAR East Lansing. AMich an . N
, State College +.-...v:-- Operation and Maintenance
\ WKAV  Laconia, N. H., Laconia
WKEB JoB Clulf” (PQOT‘alh:C)B. . .
Y K olie Sanders Broth H
WKBE \Ve\b':ter Mass., K & B Elee- Learn at Home
CO 1000—231
WKBG hi 5 F |
BRI, Coam i E 00 4 upeo ngay - 10 215.7
@lubx_/ WKRC Cinéinnati, Ohio, Kodel Rad: 000 ik | These five component parts of
orp, 3.9 . :
Price WKY  Oldahoma, Okla, "¢ Hall ) complete Radio Instruction Course
- and H. S. HYAR e oo s o 100—275 N . . .
Wkw WLAL Tu]é?’ - s . are outlined n lﬁvel \olumc§ 1that
1] 5 | A R 150—250 contain not merely the essentials as
\Reg” WLAP  Louisville, Ky.. W, V. Jordan 20—275 _0 ta ° Alt’:‘) t ) \h \
ﬁoﬁ’ WLAX Grc(gnc:nstlc, Iml.,BGrcc:xcast‘.e 50 many books do, but more, they
. ommunity roadcasting - N - - -to-
Refail R R i 10—z | || contain all that any modern up-to
BROWN MAHOGANY 4 P, WLB Minneapolis, Minn., University | the-minute textbook on any subject
riisn, 4 C2. of Minnesota ...... 500278 ould er.  Thev are in th
WLBL  Stevens Point, Wis,, in wou cover. ey are In toem-
spartment o kets. .. —2 | D 1 -
At our Special Club Price you save WLIB Ii]rzlizvk.mrlrlyl“l'“(r(z-gr)?[arilbﬁe'ty Feb==ast | sel\'/es a COI\IPLE I'E ra.dlo edu
one-half. ~ Big Radio Values in the WLIT P};\l\"gckly .Al.)...‘l....é...‘zngo_m s | ]| cation, teaching every possible por-
WIRTHMORE BULLETIN. Worite for iladelphia, Pa., Lit Bros...500—394.5 tion of Radi t
- ; Eairn. RHE " adto science.
your copy. MAKE EXTRA MONEY. WS Crc(t,c I.l.l...S.L.J.rfi.l.\.o.b.b.n.c‘\, ;&500—3446
Guaranteed Quality. WLTS = Chi . Size of each book 0 by 9 inches.
hin .
WlRQ’l;l(—)le:,)Rl;_l CAB]I;ET co. . WLW handsomely bound and illustraved
irthmore Street —422.3 B : It
Rockford " ; {llinois WLWIL New \or.\, N g \LM'IDWI'Y | \\fxth c_harts, diagrams, descriptions
“ Society o t. aul  the |0 equipment, etc.
“REALLY WORTH MORE ADOSUE vrvnnsnnrnrienes 1000—288.3 ‘ quip ’
WMAC Cazenovin. N. Y., Clive B. | 7 q : :
Meredith . oveerveeeniine.s 100—275 | || SEND NO MONEY for these
WMAF  Dartmouty, Mass., Round Hills o | books. Just forward your namec
ol Gorpy o bow. rossmn 1000—440.9 - y .
WMAK Lockport, N. Y., Norton Lab- and address. \Ve'send '\O.u the
WMAL hinato & A 500266 books at once. On receipt of same
Dealers! Send for new ) Lc(sx Optical Co. ...........15—-212.6 you pay the postman $1.97 plus a
1925-1926 Catalog, WMAN  Columbus. Olio. First Baptist few cents postage and then they
Contains nationally ad- Church _....... EEEREEEES .. 50—278 i - :
vertised high quality : WMAQ Chicago, 1ll., Chicago Daily | are yours,
sets. kits and parts. WMAY 4 \'I(f\vs rae: ] pregroeny 500—447.5
Us 1 " t. Lous, 0., Kingshighwa Yy .
e your letterficad. a Presbyterian Church g y 100—248% | Distributed bJ
\WMAZ Macon, Ga., Mercer Univer l_\ 500—261
WMBB Chicago. TIL. American Boad &
west R“ ) Mortgage Co. ....oovnvnnns 500—250 The Consrad CO.
WMBC Detroit. Mich.. Michigan 233 Fulton St. New York, N. Y
134130 W Loke St Chicago Til, froteesting Co" 57 '




Radio

List

Call
Leiters
WMBF

WMC

WMCA *

W NAA
WNAB
WNAC
WNAD
WNAL
WNAR
WNAT
WNAX
WNBH
WNJ]
WNYC
WOAC
WOAI
WOAN
WOAW
wW0oAX
woC
WOCG
WOCL
WODA
WOl
WOK

WOKO
wOO

wWOQ
WOR
WORD
WOS
WOWL
wWOowWO
WDPAX

WPCC
WPDQ
wrG
WPRC
WrSsC
WOQAA
WQAC
WQAE
WQAM

WOQAN
WQAO

wQJ
WRAF
WRAK
WRAM
WRAV
WRAW
WRAX
WREBC
WRC
WRCO
WREC
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B,

of Broadcast Stations |

(Continued from page 1234)

....... g

Power
& Wave
Name Location Length
Miami Beach, Fla., Fleetwood
Hotel Corm covnicobn.-any 500—384.4
Memphis, Tenn.,, “Commercial
NSRS 5 a6 b s 500-—499.7
Hobhoken, N. J., Hotel McAlpin
(Greeley Square Hotel Co.) 500—340.7
Arlington, Va., United States
Navy 1000—434.5
Boston, ] Shepard Stoves 100—2350
Boston, Ma Shepard Stores 500-——280.2
Norman, Okla,, University of
Okiahoma ........... ... 250—254
Omaha, Nebr,, Omaha Central
High School 50—238
utler, Mo., Firs Christian
Chureh (C. C. Rhodes)... 20—231
Philadelphia, Ya., Lenning
Brothers Co. ......uvuvnen 100—250
Yankton, S. Dak.. Dakota Ra-

New Bedford, Ma:

Vermilya and A, J. Lopui 250—248

Newark, N, 1., Radio Shop of
1

Lima, Ohio, Page Organ Co.
(H, P. Maus) .......... 50—261

> d es
D Veughn .ia.. . evmesa 500—282.8
Omaha, Nebr., Woodmen of
thie Worlel & sabsase camaen 1000—326
Trenton, N. J., Tranklyn J.
W EIE | corea s o isir e s EgIALS o 500—240
Davenport, Towa. 'l’lemer

School of Chiropractic....5000—483.6
Sycamore, Tll., Triple Alliance

Radio SEAHOM 2% ps vp o oo 10—205.4
Jamestown, N. Y., Hote!l James-
PR fn o e ven e & madd gk 15—275

Paterson, N. J., O'TJea
of Music ....

aad, T, Neutrowound

250—-224

W |
Radio Mig. Co. ......... 500—217.3 |
New York, N. Y., Otto Baur 50—233
DPhiladelphia, I'a,, John Wana-

CEEICES o b e el £ e s 500—5608.2
a.. Unity
istianity ....1000—278
Newark, N. J., L. Bamberger

. 500—405.2 |

% Qo s dimementadeiaada
Batavia, I1,, Peonles Pulpit

Association .........eeins 5000—275

Jefferson  City, Mo., Missouri
State Marketing Bureau .. 500—440.9
New Crleans, La., Owl Battery

£10, isne v prnan Eps pman dve 10—270
Fort Wayne, Ind., Main Auto
Sapply Chiw s clilye vey awns s 500—227

o.

Agricultural College, N. Dak.,
Narth Dakota ~Agrieultural
College ..vvoiiniininnnn 50—275

Chicago, Ill, North Shore
Congregational Church .. 500—258

Buffalo, N. Y., Hiram L. Tur-

City, N. J., Munici-

lity of Atlantic City .. 500—299.8 |

pa
I'[all‘risbm"g, Pa., Wilson Print-

ing and Radio Co. ...... 100—215.7
State College, Yenna., Penn-

sylvania State College..... 500—261
Parkeshurg. Pa., Horace A.

Beale, Jf. ... cvacas svwimin 500—220
Amarillo, Tex., Gish Radio

DTV avzo'sdpi£am mel vt 100—234
Springfield, Vt., Moore Radio

News Station ............ 50—246
Miami, TFla., Electrical Equip-

eIt Ty - w47 i 100—263

Seranton, Pa., Scranton Times 100—250
New York, N. Y. Calvary
Baptist Church .......... 100360
Chicago. Tl.. Calumet Rainbow
roadcasting Co. ........ 500—447.5
Lavporte, Ind.,, The Radio Club,

1 100-—224
Escanaba, Mich.,, Economy

Light Co. ..v.vvnininnnan. 100—256 |
Galeshurg. 1. Lombard Col-

B! 5 sicind wivre s mnig o v 0 v e v n o 100—244
Yellow Springs, Ohio, Antioch

College ..ovviverennnnnn 100—263
Readina, Pa., Avenue Radio

& TElectric Shap ......... 10—228
Gloucester City, N. ]J., TFlex

on’s GATage .ovveoveuannns 268
Valparaiso. T Tinmanuel

Lutheran Church ........ 50—278
Washington. 1. .. Radio Corp

ol AWBIICR . e im G 1000—468.5

Raleigh, N. C., Wynne Radio
s SR AP W PR Y 00—252

Coldwater, Miss.,, Wooten’s

Radio & Elec. Co. ....... 10—254
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7aaRCAINS
A Message to Radio News Readers

This message is directed to thousands of our friends who are looking forward
to the page bargain announcements we carried in these columns last year.
Because the growth of radio has been so rapid, we find that it would take an
entire issue of Radio News to list the many bargains in radio that Barawik
has to offer this season. For this reason we have compiled the Barawik
Catalog and Guide, in which is shown thousands of bargains such as the
radio world has never known before. We have gathered together the greatest
collection of radio sets, kits and parts ever assembled by any. institution and
these are fully illustrated, described and priced at tremendous savings in
the new BARAWIK BARGAIN
BOOK.

Free Copy to
Radio News Readers

Every reader of Radio News is en-
titled to this book free and we have
reserved a supply for just this pur-
pose. Free copy will gladly be
sent to you upon request. Simply

send us your name and address
and your copy will be mailed
at once. {Please include
names of other radio fans to

Crirtes Rigkt
12 Your Hovie.

5

whom we can send free 23
copy also.) '0' H
4 1

Don’t Spend a Penny 'o' '

3 - . " I

for Anything in Radio g »~ & 1

. . ¢ r

Until You have Seen this Catalog RN SR |

IS 3

Don’t spend a penny for anything in radio until you have 'o' < -y
seen this catalog. It will be a happy surprise for you. ,* \ﬁ“’@" "
Send letter or postal today—NOW-—and you will ,¢ ¢ . H
be money ahead. RS -1
¢ &a K [ |

¢ O R ]

O S -

¢ W) . N L}

o 4 f\,’\h & R ]

'/ Fet T -

A RS & ) :

) ” q\‘*.ﬁ& ST R

102-142 So. Canal St., Chicago, U. 5. A. " & o & ' \«'é’% é\b. &8 Aq\‘(\' S\@z E
AR S H

[y L]

“B” Power
Unit
No Noise or
Hum. Oper-
ates on all
. types of sets.
$28.50 Complete W Sold on money-
East of Rockies back guarantce.
The Best by Test— rite for circular.
The Sensation of the Year
THE ACME ELECTRIC & MFG. CO.
1344 Hamilton Ave. Cleveland, Ohio
Manufacturers of the Acme Charger

Test your talent Free on a
BUESCHER SAXOPHONE

Sece what you cando. We know you can play it.
That's why we want you to try. 3 free lessons
with each new instrument give you a quick,
easy start. Practicing is fun because you learn
so fast. Piay Jazz in a week, tantalizi at
zets them going. Be the life of the party, vs wel-
come. Get into the big fun. 6 days’ free trial, any
instrument. No obligation. If yo te

each month, Send now for beau
Gez ous liberal proposstion. Send postaltoday.

Buescher Band Instrument Co. G
1226 Buescher Block Elkhart, (ndiana

Insure your copy reaching you each month. Subscribc to Radio News—§2.50 a year
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Do you want to

know what is going on

in these great fields from
month to month?

RADIO NEWS

Tells you about the whirlwind progress of the mighty new
force in the life of the people throughout the world. Rabto
News is radio’s greatest and largest magazine, containing
new hook-ups, up-to-the-minute news and information, illus-
trations and all the details of the great Radio Industry.

SCIENCE AND INVENTION

Contains page after page of startling, new scientific achieve-
ments with plenty of news and pictures from every corner of 4
the world. A never-ending panorama of events in the great ‘v) iy e T =
world of Science and its co-partner, Invention. Everything (3;} Aosamber

in ScieNce AND INVENTION is illustrated in pictures or draw- ,g_;-f" ~ %EXPERINEN ;

ings and many novel ideas are explained for home builders. : f X Ercctricity = Rodio - Chenbistry

THE EXPERIMENTER

The Electro-Mystic 3
Crystal Globe

© Any man who Joves to build things at home and develop and
design his original ideas should read TuE ExXPERIMENTER.
It is full of news, hints and suggestions for the experimenter
and contains page after page of information on new experi-
ments, large and small. Every word is of benefit. Inter-
esting from cover to cover, THE ExperiMmenTErR will afford
many hours of pleasure and entertainment.

Published and Distributed by

THE EXPERIMENTER PUBLISHING CO.,Inc.
53 Park Place New York, N. Y.

o
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Get These Valuable Premiums EXPERIMENTER PUBLISHING CO., INc.,

With every subscription to any one of our maga- 53 Park Place, New York, N_ Y’

zines we are giving free, your choice of a beautiful
“I’kko Stamp Album,” the new radio craze for keep- .
ing stamps of various stations logued, or a copy of Gentlemen: 1 am enclosmg $ ________________________ fora ... years
the ""Radio News Amateurs’ Handibook,” a compact,

illustrated Radio Instruction Book containing over SLIbSCl‘iptiOll to O RADIO NE\VS O SCIENCE AND IN\TEN-

5 O )

ECLELLLE L T TR T Yy Y]

200 pages of radio data and information. TION O THE EXPERIMENTER.

SUBSCRIPTIOIL OEEERS NAME oo
S I N Eweseription to:— L. $250. | ADDRESS
L EXPERIMENTER . S0 B U
—(];}:mbination Subscription . CITY i STATE .
By e T e For Lo soers. $425 | PREMIUM DESIRED oo oo

L
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.
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Llst of Broadcast Staﬂons

50 7 Discount toDealers

Power
Call & Wave
Letters Namne Loecation Length
WREO  Lansing, Mich,, Reo Motor
300

e

N Cl, vese s sadmspns dopis
WRHT  Washingtor. D. C.. -Washing-
ington Radio Hr)>p1 al Fund  50—256

WRHM Minneapolis, Ainn,, Rosedale T
(21330 ¢+ 1 EERMIE I 7 5 Wwo More
WRK Hamilton, Ohin. Doron .
Electrical Co. complete Pro"t
WRM Urbana, UL, Un N
nois .. .
WRMU  Richmond Hill, Xy W for
(Yacht) A, irebe H
WRNY  New York, N. Y., Experimen- I'mes Yﬂu
ter Publishing Co. ........ 500—228
AWRR Dallas, Tex.. City of Dallas,
olice and Tire Signal De-
parkment’ L osae o luimgi e 350—261
WRST Bay " Shore, N. Y., Radiotel ” D t
T AR DT 250—215.
WRVA Richmond, v a., Larus & Bro. lrec . 7
. T (o, 5, aa \\l ........ 1000—256 F t t D l
Y 4 arrvtown., N =¥ arrytows Pl ==
N Radio ]\eamlch Labora- aC Ory O ea er an
tory (Koenig 00—273 .
wsal gt Offe friied St L ows You Bigger Profits
aving Card C L SDD0—3R25.8
WSAJ Grove City, [Pa.. C|0\e City
College’ |y ins ngiaiidiz s i 250—229 We manufacture and sell to dealers at lowest wholesale prices. Amer-
WSAN  Allentown, Pa., Allentown Call B
Publishing Co. «v.vvevoun-- 100—229 1can eauty set above just one of dozens of attractive new radio

WSAR  FFail River, Mass., Doughty &
Welch TElectrical Co. ... 100—234

WSAU ('lxcfshsm N. H., Camp Marien-
1

numbers proved satisfactory by tests in thousands of
< homes. American products build confidence,

Al en e a i anniga s =330 -
WSAX  Chicago, T Zenith  Radio ” regular customers, big repeat. Outsell and
BOER: (hIha s @i aalllas wud 100—268 T3
\WSAZ Pr.nq]m'uy, Ohio, Chase Electric y outdemonstrate all competltlon.
TRGHY oo of e el b odiod oo @i oy i o n—724
WSR Attanta, Ga. , Atlan Journal 1000—428.3 NAY]‘_/%%LESALERS OF OVER 225 S
WSBC Chwawo 1 ttery ALLY ADVERTISED LINE
WSBF S Co. /CATALOG Authorized distributors for over 225 nationally ad-je—meeeee ——~
S & ‘.F £y , vcr}tjxseg li;es. Big stock always /
, on hand. You are assured ship- MERICAN
WSBT SOL’I(") B(nd Ind.. / ment when you wantbit. Three P'N T0 YOUR// QADIO MFG. CO.
ribun hour service. Everything in Letlerhead // 141618 McGee St

WSDA  New Yor
WSKC Basy City. Mich..

Rnitting Co. .. ooonvinonn.
WSM Nas}hvf]lc. Tenn., N

Radio Jor less. Dealers, write to- / Dept. Q

day for 112-page catalog just off and / K?,’,s'as City, Mo.
_thc press. Get your name on our l 4 v
list for wvaluable monthly mailing. Mai /

ull me your

& Acc Keep in touch with the lates new ! log.  Als
. st and & P
\WSMB NeXn ik 1(':t /\ AbeSt' Getﬂprices tHAR: bl you) grone // Inli‘nlll‘wl\'mfm?ll;nu\ Jis
tsen : mazing offers will delight you. e s =
Rianche Co. . vvvvnen s 500—3 E EDE you ,/
Nime. ..o

WSMH O\\'nsso}.I Mich., Shattuck Mu- S MERIC N RADIO MFEG S Name
sic House ......veinreve. 20—24 A A ./
WSMK  Davton. Ofio, ALK Radio COMPANY 7 sdes U
Ccrp. | R AT e e e 500—275 R . / .
WSOLE  Milwaukee, Scliool  of 1416-18 McGee St., Dept. Q, Kansas City, Mo. // City o Staten, L
Engineering of Afilwaukee. . 500—246
WSRO  Hamilton Ohio, Radio Co.

(Harry W. Fahrlander).... 100—232 i .
WSUI Towa City, lowa, State Univer:
sity of Yowa .............500—483.6

WTADB TFall River. Mass., TFall River
Daily IHerald Publishing Co. 100--266
WTAC  Johnstown, Pa.,, Penn. Traffic
L e e M A AT ] 100—268
WTAD qutnagc T1.. Rohert E. Comp-
(I ptie s e B0 A w6 3 B i 50—236
WTAG Worcester., Mass<.. Worcester h k

Telegram Publishing Co...
WTAL Totedo, Ohio, Toledo Rudiv

Blegtrie Co: o ooviviinns res
WTAM Cleveland. Ohlio. Willard Stne-

age Battery Co. ........330 ’ .
WTAP  Cambridge. TH.. Ca nhridge Rt

dio & ettt O in'sias §50—24 L
WTAQ Osseo, V S. H. Vau Gor

den & SON ~vnveranseciors 100—2;
WTAR Norfolk, Va., Reliance Elec-

FEICTOD b b £ m o asn wE(a § BAT 100—261
WTAS  DElgin. I (neav), Charles

Erbstein ..o vamasasin 500—302.8
WTAT  DBoston, \las<. (portable)., .

son Blec. THuminating Co. 100—244

WTAW  Collepe Station, Tex., Agricul
tural & \luh'm cal College
of Texas .. 5
WYAX  Streator, [, Willi
ware Co
WTAZ Lambertville, N. 71,
\[L(:mu
WTG AManhas

i L Condensers

WWAD I'hi!n-lelnhw'n. Pa.,

i Wright, Ine. oo eaadiive, 2 Yale, Radio News, Popular Radlo and Popular Scienco. Tsed by orer
WWAL  Plainfield, 11, Lawrence I. e
0w lu (Alamo Ball R(mm\ 500—242 ade in ,111 cupicitics, A].\u nulacturers of Grid Leaks, Resistors, Resisto ers and Rheostats.

WAVAO Mich,, m
o] el .. ’7 N .
WWGL ; gl‘xl.“‘g . anotner reason why you should insist on them-

x:rn cering  C

WWI Deas I)om Mich.

AEROVOX WIREILESS CORPORATION

Chicags Office: 53 W. Jackson Boulevard .
K Cincinnati: 304 Palace Theatre Building 483 Broome Street’ New York Clty

Co
WwWJ Deuoﬂ Micli.,
WL New Orleans
VErsity . o.iieniiieniiaaes
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Follow these advertisements every month.

Classified advertising rate twenty-two cents a word for each insertion. Ten per cent discount for 6 issues, 20 per cent discount for 12

% columns.

2 issues. Name and address must be included at the above rate.
¢

S

§

éi]

)

OPPORTUNITY AD-LETS %

Reliable advertisers from all over the country offer their most attractive specials in these

Cash should accompany all classified advertisements unless placed by an
accredited advertising agency. No advertisement for less than 10 words accepted.
Objectionable or misleading advertisements not accepted. Advertisements for the April issue must reach us not later than February Ist.

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION

ew York, N. Y.

Agents Wanted

Big Money and fast sales. Tvery owner bu)s gold
iniiinls for Wis acto.  You charge $1.50; make §1.
arders daily easy. Write for parllculdra and_free s 3
Americun Monogram Co., Dept. 133, East Orange, N. J.

Guaranteed Genuine Gold Leaf Letters anyone can nut on
store windows.  Large profits, enormous denmnd Free
samples. Metallle Letter Co., 422 N. Clark, Chicus,

Bankrupt and Rummage Saleq ;\,I:a.kc_s.”'ﬂ.fr[\ dally. “.;e
start vou. furnishing everything. Distributors, Dept. 213,

409 Division, Chu. 0.

Best seller—)vm Rubber Repair for tirves and  tubes;
supersedes vulcanization at a saving of over 800 per cent.:
put it on cold, it vuleanizes itzeli in two minutes and is
guaranteed to last the Ilfe of the tlre or tube; sclls to
every auto owner and accessory dealer. “For particulars hew
to niake big mones and [ree sample, address Amazon Rubher
Co., 204 Amazon DRuilding, Pbiladelphia, Pu.

Chemistry

Motorcycles, Bicycles

Learn Chemistry at Home. Dr. T. 0O'Cenor Sloane,
noted edireator and scientific authority, will teach you. OQur
home stiudy correspondence course fits you to lake a position
as chiemist. See our full page ad on page 1207 cof this-lssue,
Chemical Institute of New York, 66 \W. Broadway, New Yark
City.

g i v i b

Educational

Used Correspondence School cm:ne; save over half. MWar-
gain  Catalogue 1000 courses [red Used courses bouwhit.
Students’ Exchange, Dept. A, 47 \\ est 424 St., New York.

Exchange

Agents—Steady Income. Large manufacturer of soaps,
perfimes, toilet avticles and pure feed produets, ete.. wishes
representntives in each lueality.  Manufacturer divect to
censumer.  Blg praofi Honest gewniz.  Whale or spare
time.  Cash or ered ‘end af nnce partfeutars,  Amer-
ican Products Co., 98 American Bldg., Cincinnati, Qhia.

Earn $10 daily silvering mirrors. plating, ve! init
netalware, headlights, chandellers, bedsteads,  Qutiits fur-
nished. BuL\n"u Decig Laboratories, 1113  Droadway,
New Yerk,

Sell Nalmnally Advertised Radio Sets in spare time.
Three sales weekly pay £80.00 profit.  Write wholesale
Direct Radio Co., 197C Fourteenth St., Milwaukee,

P MRS bt e s ]

Aviation

200-20.000 meter Receiver Rudiotron $25.00. Smith, 4416
Market. 1'hiladelphia,

Farms and Orchards

Guaranteed

Pesan-Orange-Fig Groves "On (he Gull.”
Suburban

care.  Monthly payments, DRig qguick returns.
Orchards, Dent. R, DBilax!, Miss.

For Snle

RCA and Slnnal Corps fransmitting parts for Amatcurs
large stock, . Wood, 58 Waye Ave., Corona, New Ymk

Help Wanted

Write to

Boys—Get a_ three-foot model acroplane
Aero Shon, 3050 Buribut Ave., Detrolt, Mich.

Learn fo Fly by cheapest method.  Send Afty cenls (eaim)
for eomplete instructions.  Aviater James, P. 0. Box 18,
R. N., Morris Heights S, N Y.

Business Opportunities

Fres Book. Start little Mall Order Buslness. DPler, 898 |
AT,

Cortlard Ktreet, N,

Responsible manufacturer wants comipetent men to manage
office and salesmen. S50 to vill allow ex-
penses to Trenton if you qualify. Address Manager, 5i6
TForst Richey Bldg., Trenton, N.

SaO a week. Mail Order busine Jooklet tells i
ample and plan Outdit furnis Y . DBrad rnd
(q, Dept. E, Shawnee, Ohla.

Electricity—Shert diuy or evening cotirses in Eleetricity,
Jralfting. Engineering, and Architecture. 1n 286 earn
while you learn. I'art ‘Uime pesiticns pay expenses IPac-
vlu of quls Special short courses,  Diplowa in 2

1 ree in 5 oyears.  Small elasses, individual
year  old institution with  thousands  of

lntu\)r( lOI\

sueeesaful ute Euter any time.  Employment hureau,
Maderat ion—menthly pavmenis.  New College hui)
ing-— tics.  All details in 72 page “Blue Dok,

A copy will be sent to you free, te today.  Clicumn
Technical College, Dept. 27, 118 E. 26th $t., Ch il

Wanted—Building-Draftsmen. Train at home, in spure
time, to be a Building-Draftsman.  Big demand means hiz
salaries and steady work.  Get into Building., Awerlea's
E7.000,000.000 indastry.  Keep rieht an with your pr
woerk.  We train gou by mail. ¥Free Trial T.esson g
Print plans to show you how easily and quickly you
learn.  Ger into the $3.600 to $10,080 salary class. ts
for I'ree Lesson, Blue Prints and ecatalog.  All free, no
ebhlization.  Chiraze Teclnical College, Dept. 1683, IR
L. 26th St., Chicago, 1L

Make Menoy at Home—mnki A We show you hmw,
Send §1 for complete \\(Mmﬂ wings and instructiens.
DeKRalb Designing Co., Dept 47, Decatur, Ga.

ilder. The World's Tig Pay Fleld—Build-
mator. superintendent. or hase a contracting
esz of your mwn. Train at home. in spare time, to carn
0 tn 320,000 a year. or more No matter what yaur
Job Iz now—there’s a big apportunity for vou. A virgin
fleld with no overerowding,  Free honk, “‘How to Read
e I'frinh," actual Blue Print Plans and Catalog sent
free. Dee how nquickly and easily sou will learn this fas-
cmmnr' hi«'-x ay prafession.  If vou are earning less than
875 n week, write us now,  Send for free books angd L!;A
Print Plans teday! Chleazo Technical Schoal for Builders

Vept. 2773, 118 E. 2610 St., Chieago. TII. i

All men-women, 18-83. wanting to qualify for Govern-
ment Positions, $140-$300 monthly, write Mr. Ozmnen:, 251,
sl Louis, Mo, immediately,

Detectives Needed E\erywhere Travel. FExperience un-
arerss Write, Wagner, former Government De-
teetive, 1068 Hroa ﬁ\\,._\_ N Y.

Detectives needed everywhere; large
lars; write National Headguarters, 188

Qualify fer $150-$300 ra

5 free particus
Oth, New York,

&
iy

TFireman, Brakeman,

Daggagemat, Nleeping Car o Grte 237 Railway
Rureau, Eust St Louis, I
e s

Incorporations

Delaware Incorporater, Charters; Fees Small; forms, Chas,
G. Guyer, 901 Orange St., Wilmington, Del.

i . Rt " " i L

Insects Wanted

Why not snend Spring, Summer and Fall gathering but-
‘terfiies, Insects? T bug hundreds of kinds for collections.
Some worth §1 to $7 cach,  Rimple outdoor work with my
Instroeifan price-list. Send 10 cenis  (not
slai »m) fur ated Drospectus hefore sending but-

Dealer in Insects. Dept. 40, Box
Car .

i i T e D

Instruction

Learn Chemistry at Hame. Dr. T. O'Conor Sloane noted
edueator and s«ientifle sutharity, will teach you. hnme
study correspondence course fils you to ml\e a positinn
chemist.  See our full page ad on page 1207 of this A\Qllé"
Cheatleal Institute of New York. 68 W. Broadway, New York
Lty

i st tin stz e i imo

Miscellaneous

Skinderviken Transmitter Button. Free tested hook-ups,
T.ond S[m:xke!v 1\hemnents. K Eleetric €Co.. 2 Reetor
Street, New York City.

English Bull Daoags. Catalozue len  eents.

Box 95,
Triangle Kennels, Jackson Center, Ohio.

Motion Pictures

wmanm

Films for Toy Machines. Hart—D>Mix-Chaplin. Complete
stories 1000 feet $3.50, Rpecial 200 frot lenuths $1.50 post-
paid.  Bigz Bovs list Free.  Menarch Films, Department 2
Memphls, Tenn.

Don’t Buy a Bicycle Motor Attachment until you get
tl)pr catalog and prices, Shaw Miy. Co., Dept. 6, Galesburg,
Kansas.

0ld Coins

German Gov't Bnnd .000,000 Mk, 1924, $1.50. 2,000,000
Mk DBend 1923, $3.00.  500.000 Mk, Bill and Catalogue,
10e.  Nurman Shultz, Colorado Springs, Colo.

Ol1d Ceins, LmLc Spring Selling catalogie of colns for
sale, free. Catalogue quoting prices paid for coins, ten
> s, Williun Hessleln, 101K Tremont Street, Boston,
fass.

Old Money Wanted

$2 to $500 each paid for hundreds of Old or Odd Cotns.
Keep all old meney, it may Le very valuable. Send 10¢ for
New Illustrated Coin Value Book, 4x6, Guaranteed prices.
Get pusted.  We pay Cash, Clarke Coin Company, 14 Street,
LeRoy, N. Y .

Patent Attoriieys

R T

Inventors—Should write for our Free Guide Raoks and
‘“‘Record of Invention Blank” before disclosing Inventlons.
Send medel or sketeh of yonr mw-ntlon for our Free Inspec-
tion and Instructicns.  Rad Electrical, Chemical, Me-
efapical and Trademark mnmls. Terms rcasonable. Vietor
J. FEvang & Co., 922 Ninth, Washington, D. C.

Patents. Send drawing or madel for examination and
report @3 to patentability.,  Adviee und booklet free. Iligh-
est  references Best  results. Promptress  assured.
Watsen E. Coleman, Patent Lawyer, (644 G Streot, N. W.,
Washington, D. C.

Patents— My fee | nstallments, Free personal advice,
Frank T. Iuller, W (\~)1Jt|°tux1 . .

Patents— Send for form *‘Evidence of Conception” to be
1 end witness Forni, fee sehedule, Information free,

er and  Allwine, Reglstered DPatent  Attorneys in
States and Canada, 269 Ouray Bldy., Washington,

Mr. Inventor—If veu lave
\\|ile Hartley, 41 Cennal

»

, Bangor. Me

Patent-Sense—As one of the oldest patent firms -in
America we give inventors, &t lowest consistent charge, a

service noted fom resalts, evidenced by many well-known

Patents of extraordinary value. Baenk, DPatent-Sense, free:
Lacey & Lacey, 651 F St, Washington, D. €. Estab, 1869,

s i i i it

Pateuts
Inventions GCommercialized, Patented or  unpatented,
Write Adam Fisher Mfg, Co., 278 Lnright. SL Loyis,
Mo, .
e
Personal

Lonesome—Jcin cur club—muake acquaintances everywhere.
Bix illustrated bodk with deseripticns and photes, sent In
plain  wrapper for ten cents. Donafide Co., Dept. 53,
Kansag City, Mo.

Free to Radio Fans. For Runturc. The system embndied
in Stuurt's Plapanpads has been successfully used by thou-
sands since 1006, in the privacy of the homes. without
hindrance from werk, and at slight espense.  Tntirely
different  from Truss. N raps,  Buckles or  Springs
attached. Write for Free I‘e\t Tlapan.  No charge now or
ever., Address DPlapao Laboratories, 3713 Stuart Bldg.,
St. Louis, Mo.

Printing Outfits and Supplies

@

Print your own cards. stationery, cirenlars, paper. efe.
comnlete outfits $8.853; Job Presses §12, Rotary 3150,
Print for others, nroﬂ' All easy, rules sent, Write
for catalog presses, type, paper, ete, Press Company, A-13,

Meriden, Conn.

S
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Radio

Boys! Don’t Overlook This, The “Rasco’” Baby Detector.
Greatest  detector ever branght out with molded buase.
Fully adjustable. See former advertizements in this pub-
lication, or our cataleg. Detcetor with Galena Crystal, com-
plete 50c, the same deteetor with Radiceite Crystal, 77
raid.  Send for vonrs foday.,  Radio Speclalty Commny.

95.98 Park Place, New York Clty,

i qutent ov invention for sale. i

ey
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SAVE 509

Direct-from-Factory To You!

5-Tube T.R.F. Recelver

ORPHEUS “FIVE”

Designed and built es-
pecially for us by one of
the largest Radio Man-
ufacturers. Extremely
Selective, wonderful tone
quality, and a real dis-

LESS ACCESSORIES tance getter
. g f

Our Direct-To-User Selling Policy
enables us to offer thiiz Wander(nl Receiver at a priee
never Ecualted.

Quantity LIMITED — Order At Once and
avoid disappointment.

Sent C.0.D. ar on receipt of Moeney Orde
leet—1o un of U, 8. or €

espress col-

UNITY COMPANY, Room 4108
Woolworth Bldg., New York

To the Man wnth an Idea

I offer a_comprehensive, experi-
i vlce for

pron: a
development
Send sketch, or model
tion, for advice &
1hmugh prior United ¢
ents, ete. Preliminary advice
gladly furnished without ch

My experience mnl familiarity
with various arts frequently en-
1 me to nunr(\tuy ad\'l
‘nts as to prohable patcnta()ln(y
before they go to any expense.
Booklet of wvaluable information
and form for properly disclos-
ing your idea free on reguest,

Write today.

RICHARD B. OWEN
PATENT LAWYER

2 Owen Building, Washington, D. C.
41A Park Row, New York City

and descrip-
to cost, search

WRITE for our

Guide Books and

ORD OF INVENTION

BLANK” before disclosing inventions. Send

model or sketch and description of your inven-

tion for our INSPECTION and INSTRUC-

TIONS FREE. TERMS REASONABLE. Elec-
tricai and Radio Cases a specialty.

VICTOR J. EVANS & CO.
919 NINTH ST, WASHINGTON, D. C.

PATENTS

Four
“REC-

heve an inventiun and desire to sec

patent, send for Evidenee of Invention Blank

and free guide book, ‘HOW TO GET YOUR
P\'l‘E\T" Tells cur Terms, Methiods, ete.  Send
sketeh and deseript your inventicn for 1N
TION and INSTRUCTIONS.

No Charge for the Above Information

our

RANDOLPH & CO., Dept. 453 Washington, B. C.

ELASS 25¢BING |

Fdher pln shown made with any 3 fefters and

Wfigures 1 or 2 calors enamel. Silver plate 25

ea. $2.50 dar. Sterling sitver. 40¢ ea.. $4.00 doz.
BASTIAN BRDS. CO.

Bastian 8lag..  Rochester, N. Y.

637

Radio (Continued)

Jacuum tube hook-ups.

Attention! —50

The greatest co-

lection of vacuum tube eircuits ever brou under {wo
covers at such mﬁlr'u ant cost,  These di ns will be
found 1n the great ''Rasco’” catalog, which ¢ 1ins raw wa-

terfals and parts in a greater profusion n o any other
culalog, i amps, or coin, will bri tire cataley to
yoiu. IR i Co., 93-98 IPark Pluce, New York
oty

Make Your ‘B’ with Ldlson Liements. They last a
LS e. T 1hir 5 cents; welded, 7% cents pestpaid. Henry
(.‘mmllc, Woodbuin, Ore

Supersensitive Galena "y pound  §1L.00, prepaid.
;\Ikunh, All-sensigive Crysta Liuskett, Japlin, Ma,

$100 wcekly up, We want perienced Radio Men to

operate branch assenibling  pla Pary or whole time.
]E.nmld Rudio Co., 13 Tillery St., Dept. N.R., Broeokiyn.
b ]
New! New! New! Operate any set with an indoor loap.
Our speelal two luhe awmplitier hook-up yequir
in your seL ¢ to make. At
Complete plans d blueprints for ¥
make ¢r type of your sel. Improsed v antennae
Gives 50 per cenl, nwie helwr daylight recepticn,
increased distance espond like tubeé
Only 50 eents s and bluenrinis
=, ction runteed ney refunded. Ellis Novelty’
L‘u., 211 Secur Dez Muofnes, Jowa,

ies Bldg.,

Audm Transformers, 3 or 3 ratio,

T ¥ one, $£1.23. Leiteh. Park Drive, W
Build a Lifetime ““B’" Battery. Use betier Bl 1
m at T cents pair,  Sample eell ll)

ts, welded conncctions,
cents, T Mills, W

Dargatn. Wy

(new).

Al\\at

Kent 5 tube
L.kl |

ew Yol

W'm( to Momnrsze the |reless Code? The (
Snyide 1 Patented. 12 guickest.  Sent
to C. €. Nnyder, 1123 Eimdale 2

oo, 1L

Frec—A beautiful 3 tube tuned va
the first man in each communit
Write now for pa
Peabody. Mass.

quency
FWers

"E W,

receirer

n
within 10 days.

an
Parker,

Putnam St.,

Wanted

A Sﬁl(wnnn \\1r~'~d in every town i
] station to 1 TRad r, 0
celv that retalls With Rad
iz nolhmz else 10 buy—the ou includes the T
aratus, 1,000 ohm phone, and aeri
io outfit cn the warket

xpensive. Blg money o the
ample outfit. Tae Radiogem Carp.,
New York City.

Salesmen

the

of
radly
they

nel
66-R West

i
)xll i )

Salesmen—To earn $300 Lo Q(.00 wee vind new

spectalty,  Liberal credit terms,
iteed  against commlsslon.

te reference as to ability. Salesn

ar Hnmdx Towa.

Salpsmcn

We f vou a new Ford car Immedi
ness.  You own both car and bu
ired.  Profits $30 to $150 per
ritery, city or country. Rigzest on
hustlers. Territory going fast.
- details. W. & H. Dept. 43, Herr's
Pilt.\'hurg'h, Pa,

Make $100 Weekly in spare time.
wants—long distance radio receiving sets. Two
pays $100 profit. No big investment, no canvu
of Colorade made $935 in one menth. Represe
ed at once. This plan Is sweeping the country it
before your eounty Is gone. ka, Inc., 130.1,
Arve., Chicago.

and set you up In b
ness.

No capital ¥
Gxeluslve ter
ver offered

Walker, Ine.,

Sell what the publie
1le

weekly

Austin

Scenery to Rent

Settings for Dpera, I’lays, Minstrels. DPlush Drops. Ad-
dress Ameiin Grain, Pbiladelphia,
-1- " e —
Song Writers
the music for sour songs.
action. Cop: ts secured,
¥ we and free advice, Walter
w. NewLomer, 1674 Broadway, New York.
S T
Telegraphy
au,h)

Telrgranhy—Both Morse nnd w:rpleu
3ig  salavles, on

c)umcc to emrn nnl
free. Dedge's Institute, Cour §

lhn]r

v 1lrarnvc Ind.

‘ M s s

Wanted to Buy

T I HITEERININEY

Full Dli-

Valup Paid for Oh] (‘olr*‘ Jeurl ¥,
I 1

gnld

iy (‘E re-

woelfer is nat s fretar States Smelt-

(1‘]hc Old Rellublc) °9 So. State *v. Dept.
n, 1L

Write Today For Our_
64 Page Catalog of

RADIO BARGAINS
RANDOLPH RADIO CORP.

ept. 2 CHICAGO, ILL.
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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 Ampli-
fier Units.

s

T5d

Lom gt s
aeirien unf

APFUFIER -

wmr

Anten e m WP pucnmrent RN TRk iR

@1{ e
J

Plepieh
3

| o vt aarear

Fig:q Fiyg.5

Fig. 1 shows the ampiifier unit,

Fig. 2, shows how the unit is attached to a
telephone receiver. The first procedure is to
mount the unit on the d)aphmg" of a telephone

receiver, which usually is a bigh resistance tele-
p‘nom_, cither 1,000 or 1,500 ohims.

_\L\t we select the loud speaking ulep one.
If a low resxsmnce le}enhone is available, it should
l;m for maximum eficiency an impedance equal
to the resistance of l‘u amp‘vhu unit, or about 10
nvnm~; it is connected up as shown in Figure 3.

A 3 ohm telephone rece

1 ver is used in this circuit
with a 6-voit storage ba

fery.

Two te! L'Jl]O)l(a taken from a good double head-
st of 2,000 ta 3 000 ohms which do not rattle on
emnployed in Fig. 4, one at
£r as Ioud talker. In this
instrument which must ahso

H.E rec ﬁ. )
hook-un lh

one

lutely  be this combination, the trans-
former. As stated before in connection with Fig.
of telephone, if used in

should equal the resistance of
‘he impedance of the telephone
igher than the resistance of the

But z«.s'
4 is much |

uni{, it may be 200 times as great, a transformer
having a step-up ratio used to match up the
resistance of the unit with the impedance of the
loud king !(lcnhonc In other words, the
prim il of the transformer should have an
impedance called “A.

resistance” ance of the unit, or
about 10 ohms, and the secondary coil should have
ipedance equal to the impedance of the high

resistance telephone. This transformer may bhe
1 sed in any Radio Store and is called a
microphone transformer or modulation trans-

l"mnul primarily to use in radio trans-
6-volt battery gives the best re-

sults. T“c current passing through the unit will
vary from .1 to .25 ampere.
Fig. 5§ shows a circuit for further increasing

- volume of sound. This 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 wiil be picked up and
heard in the loud talker. Any sensitive radio
loud talker may be used in this particular circuit,

HESE 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
SPECIALLY PRICED

every unit.
While they last ............ 85 Per Unit

OR TWO FOR $1.50

PRESS GUILD,

66-R W, Broadway, New York City, N, Y.

find 85¢—81.5¢ for which send me
one—two amplifier units as advertised.

Enclosed
postpaid

Name ..o e e civee
Address .o S
TOWNl et e State...... e a
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RADIO
runununnan
CINCINMAT(

Built like—looks like—performs Iiko a $200 sot.

Get Amazing Offe

rol mlny enthusiastic
hl; recnnn:’endlng it w thelb’r
new !unwr»s htest raﬁnemnnm to-
the- mtlgxﬂ g pfo Lb ts uc?'ﬁ“yon mlzhl
expoc! nd only o the newey 8ol
tho lmprovet{huf

much higher pri
Eior 1oEes .v"eﬁ?b.m
iful na —i aolective nnd more powarlu|

aet—inerodibie na this msy gound! ~ for leas
money tkaa ever beforo.

COAST TO COAST RECEPTION VERIFIED BY USERS

Reports from Ultra-5 users evervwhers I,
Gre only a jew of the many in our files and which we receira
gauron for plenty of proof. Let testimony of users insicad of
i olaims convince you,

CALIFORNIATHE FIRST NIGHT

TUNES OUT POWERFUL NEARBY
STATION AND GETS DISTANCE
Wa are surely having fine luck with

the set. We get eve r)w}n u wi
\‘N‘Il Chicago stations broadcaating.
& now live about one mile from
WGN, the Drake Hotel, It has a
' wavelengtho( 370 metera and on all
u{)rl)erﬂew around here they are not
abla to

CANADA ‘I'O MGULF AND
5T TO COAST

1 surs do llko- the Miraco Ultra-5. 1 |
. Winni 4

and f
WGY, New York to Mf‘l Catifor-
aia, laat nlghl Chas, M. D.. . ..
Seatonville, Ill.

-CUTS 'nmoucu THE LOCALS
My Sat m»yuzinlil cuta through the
locais. Fora goad weil made aet and
Y workmanship it can't be beat.

know u there ia anything on the
sir, m\ iraco Ultra. ring
f0.d" Flieburg, P | (New York Giby

2 0 5 n't have nny
Juat a ahyhx. "tnrn of tho
ore. We can get

trouble.
dialaand it isn’t
outside any mzm better thao our

neighbors. Here are some outside
atatjonswe have heard in fournights
on the lqudapexker JD, WORD,

WSMB_ (New Ot:
teans), ' WSAT, P08 WSM, WEAF
ty) KP‘KX(Hasumzn

A ), KE
Pmuszs TS CLEAR TONE | KDxA (P‘!lsburg\ W ITAS WL
Reeeived the Ultra-5. It is workin 8L, WLR. Everyont

that aes bt Uitra-5is in love with
and eays it is 80 clear. Herman
» Chicago, Hlinois.
PENNSYLV‘N!A NEARS
CALIFORNIA TO CU
Your Ullra 5 warks pILndld‘
vl(“! to 1

fineand in is thu clearest tone
outfit 1 ever heard. I haye gorten 40 | it
oF more stations including KF1, Los | C .
Angeles, Calif, W. A, C,
Potwin, Kansas.
CALIFORNIA HEARS CINCINNATI
TH RST EVE

I wwh to v.h:um you for ¥ uur prompb
nesa ,1 and the perfect
u.ndmon m R eh the Ultra-§ ar-
T I have proven your promise:

4 ruthful. The tone,
nee are excellent.
n,( 1 wuoi::ed A con-

¥l

came m
. Pa.

ad. It mure works flua. Jacob
» Beul

51 STATIONS IN FIRST

NEW VORK GETS 'EM COAST

adr Ultra-5 arr!vmd )n fine shape,

{ have one Or vr\ux; '\]|r’\,c° Ultra-5 | 28 no trouble at il hno‘.{m&xt up.

mdmu and it® . Iget
Aty

o 1o Be ane of vane afranta.
Kcadn E.E..... Cooperstewn,

QOUTPERFORMS ALL OTHER
SETS IN HIS LOCALITY
Thereis not a radio in this neighbor-
hond that can cumh:ne with
\.ﬂ—aco Ultra-6. J. H. 1den,

t them. (‘la de
. Willow LALOB 8.
IOWA HEARS MEXICO CI'I’V
We have given the Ultra-5 quite a
thorough tryout and are very well
leased with ita performance.
l\lungqxdo of an expenpsive receiver
its performance on to:zL volume
digtance are more thai we ex-
pected. We pulled in KFI, Los Ap-
el with many others the
and tast night Mexico

COASFT T0 COAST THE

The ﬁr«t oight 1 nnd n:« Mjraco U1-
tra-5 1 got Santa Catalina lsland on
the Pacific Coast, alsn Y ork
and hmngh: Chicago, ). K.
L) e Lo W..... Hot Springs,

TENNESSEE HEARS CALIFORNIA
Received my Ultr:
S4W 4 #et pacm-d
formance,

[ul No rroubh. for mc to get Los
Ang a, and without
onderful tone
WePs®ia.na

ew

PRAISES ITS CLEARNESS
I received my Ultra-5 in fine condi-
tion and am very pleased with it. I
really think that it iz the best
radio
thing com
'md o aia. Sydne

. Ft. Harrigon, Mott,

a ly ope: ruu-'d
Kdamsviller Ten

AS GOOD AS IT LOOKS
I received the Ultra-5 in fine shape. Jt is a beautifal
olece of mrmmre and works Jllt.( as good as it looka.
Arthur E. A . » Greenock, Pa.
VOU LL WANT IT, TOOI
The Miraco Ultra-6 you sent me is so saLrsmcrnry 1 would
lixe the ngoocy forit. Wm. E.C orringten, Cona,
RAS EXCEPTIONALLV[FINE TONE
My Ultr :) works fine. My friend liked it
2 d 3aid it certaluly §s a good set
:».cenuonnlly fine tone. 1 would
hku wuu\l your sets in my spare time. H.
M.S ., Stuttgart, Ark.

eANow
sht turn of the dials and

hicago local station
broadcasting /ge? ezferm/zere outszde

27 in. long.

Radio News for February, 1926

&

we make to Users
who will demonstrate
our set to friends.

ClhePowerful New

Guaranteed by l I a' ‘Tested and Approvexl
One of the Oldest
Radio Builders

dio’s
[ ULTRA SELECTIVE FIVE TUBE SET IN

Highest Authoritiey

MAHOGANY CABINET ]
Vou can either save or make a Jot of money by sendiug coupon today for our Amaz-
ing Special Offer. It will astonish you. Just say you’ll let your friends listen to
the powerful new Miraco Ultra-5 in your home and we ship it to you ON APPROVAL
at the wholesale price-—satisfaction unconditionally guaranteed. The wonderful selec-

tivity, long distance range, clarity of tone, power and volumeé of this famous set—
plus its beauty of appearance and spilendid construction—will sell it to your friends. Big profits easy
for you—accepting their orders. No salesmanship required —no agreement to sign. You can also buy
accessories at wholesule from us, Even at its retail price this latest improved big beautiful 1926 rnodel
Miraco Ultra-5 is an astonishing bargain, in the opinion of radio authorities. Remember, too, that each
Miraco comes completely buill, thmruq;hlu Lested and Tully guaranteed by the.p:reat Midwest Radio Cor-
poration —one of America’s oldest, rcliable and most successful makers of quality sels. Seud coupou now.

Compare jts con-
construction with
highest priced sets
Note the neat, sturdy,
h clasa construction,
wxrmg concealed
under genuine konn C:
base panel (A).
ing is flexible to pre-
vent broken or noisy
connectiong. Genuine i
Formieca panel (B)—
handsomely gold-
etched on front. &5
Oscillations are
easily controlled on all
wave-lengths and *‘B’ battery con-
sumption is minimized while selectivity, distance ra;
clarity and volume are amazingly increased by the atented
‘Counter-Balancer’” (C) and “*Duoformer’” ultra low loss inductance colls
(D, E and F). Adjustment for different length aerr)k (G). Shielded transformers, of
celebrated make, amplify without distortion ﬁ{ and I). Lowest dielectric loss type socketa—rivetedinto
base panel. Low loss plate condensers—and other latest features of costliest sets. Literature describes fully—send for it!

OtherMiracoLong DistanceSels

Remember you are dealing with a big
responsible corporation-oneof the oldest Get
and most successful in the industry, a
\ concern which has grown to immense size
through the recommendations of satis-
fied customers—when you buy a Miraco.
Ahqoluti‘]y norisk on yourpart. All Miracosets work
storage or dry batteries, are easily connected,
o erated, and logged. Approved by Radio quhmt
athorities. Unmatehed values! Let testimony of
ugers convince you. Send coupon for c()mulebe
hteratun, and AMAZING SPECIAL OFFER

Al the Proof you want is waiting for You!

Reporta from hosts of users in every state prove Mireco seta—at rock-bottom factory prices—

oﬁ?pcr[orm sets costing up to threo times ag much. Send for lztest literature, SPECIAL

OFITIR and plent; ot‘ & ditional testimony leaving no doubt that
‘‘Miraco Radio em Coast to Coast.

Below—rear view of
celebrated’ Ultra-s

-MrDWE

4045 East Eighth s‘“sz SPECIAL
erature. i;)oslt“)“ on G

?igAE\e(;\':‘-cyI_] USE\' [J ealer.

NAME...
ADDRESS.,

‘RADIO .
ers of Sets , Ohio
<Pioneer Build f Cmcmn'-:';:nq e

OFYFE dall pm’ﬂcﬂhrﬂ dina o
beul Tﬁra:(‘:o ‘Sets ond all ra io

PRINTED BY GILES PRINTING CO., LONG ISLAND CITY



Surprise Your Friends

With The Improved Tone Quality of Your Set
IT 1S NOT ENOUGH that a good radio receiver is selective

or is able to bring in distant stations. Quality of reproduction
is now considered as important as selectivity and sensitivity,

Fortunately, the tone quality of your radio set can be quickly im-
proved and perfected without disturbing the existing wiring of
the set. All that is necessary is to replace your present audio-
transformer amplifier with a Bradley-Amplifier. This compact
unit employs no transformers and amplifies all tone frequencies

with faithfulness and clarity, and without distortion,

It is a mark of distinction to have a radio receiver of fine tone
quality and you will surprise your friends with the remarkable
improvement in your set that follows the use of a Bradley-Am-
plifier. It is as easy to install as a B-Battery and usually can be

installed within the receiver cabinet.

Be sure to try one, tonight.

cAsk Your Nearest Radio Dealer for a

Bradley-Amplifier

Resistance~-Coupled

PERFECT AUDIO AMPLIFIER
@

(J

The Heart
of the
Bradley-
Amplifier

UCKED away

within the pol-
ished bakelite base
of the Bradley-Am-
plifier are six incon-
spicuous,solid mold-
ed resistance units
known as Bradley-
units.

The Bradleyunit is
the heart of the
Bradley- Amplifier
because it alone can
amplify the incom-
ing tone frequencies
without distortion.
It replaces the ordi-
nary bulky audio-
frequency trans-
former and elimi-
nates the most
frequent cause of
distortion in a radio
receiver., The Brad-
leyunit cannot de-
teriorate or change
with age.

ALLEN-BRADLEY CO.

287 Greenfield Ave.

Milwaukee, Wisconsin

Please send me, by return mail, literature

on the new Bradley-Amplifier.

ofb




RADIOTRON
UX-112

RADIOTRON
UX-120
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