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GOOD MEN TO KNOW—
The tens of thousand of RADIO DEALERS who sell and recommend

CUNNINGHAM RADIO TUBES

They consider the ultimate satisfaction of their
customers of the utmost importance.
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They want your business not only today and to-
morrow but next month and next year.

Your confidence is the foundation of their success

A type for every radio use:

C-11, C & CX-12, C & CX-301A, C-299. CX-299,
C & CX-300, CX-112, CX-220. CX-310. Rectifier Tubes CX-313, CX-316B.

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

good men to patronize

Home Office 182 Second Street ﬁ
SAN FRANCISCO

e

CHICAGO
NEW YORK

|
|
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K New Diaphrasm-

w ~d Distinctively Exclusive Feature i

E will pay $500 cash for a name best describing the new Tower Dia-

: phragm—the most dmnportant discovery in over 50 years of experi- -~ [
. mental work in the acotistical field. Over 1000 other valuable prizes will {5
be awarded to persous/submitting names of merit. -
Over fifty years ago AAexander Graham Bell invented the telephone receiver with -
its all-metal Diaphragn). Until now the world’s greatest acoustical 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 perfetted a marvelous new B
- Diaphragm—revolutionary in. principle and unparalleled m/ performance. — o
The Diaphragm consists of two different materials, one (")f,‘,‘ which reproduces the at
upper register of the scale. and the other, the lower, making it a veritable double -
diaphragm which brings out ALL the notes with an amazing mellowness of tone, -
increased volume and COMRLETE _dbsenw;,;}f/ distortinh, hitherto never attained -
in a radio loud speaker. Wi piad” fL
The name «High-Low Tone™ has been suggested 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 awards.
f

Names must be submitted on U S posteards with name and address
of sender clearly printed—pa.athers considered? Send a5 many names

as you wish Contest cloggj. February 15th, so act’ promptly Deci-

sion of Tower Company officials .will be final. "In event winning name
is suggested by more than onc person. prizes will be divided equally

L ;
Tower Mfg. Corp.. Boston. Mass.

Only Jower Speakers eQuipped
- with 1 s Mwﬁiqo/zrag’m',

|l WorLD's GREATEST
%‘ T e T A A SN Y it PSS\ e

e WWW-americanraciohistory-com s s



www.americanradiohistory.com

N
b

Published by EXPERIMENTER PUBLISHING COMPANY. |NG..

Publishers of ‘‘Radio News,' ‘‘Science and Invention,”
*The Experimenter’’ and ‘*‘Motor Camper & Tourist.''

/ Editorial and General Offices: 53 Park PL, New York City

H. GERNSBACK, President, S. GERNSBACK, Treasurer
R. W. DEMOTT, Secretary.

MEMBER: AUDIT BUREAU OF CIRCULATIONS
RADIO MAGAZINE PUBLISHERS ASSOCIATION S

, W =
—_— 7 17 0._‘

=N 157 vorumes CONTENTS NUMBER &
KIS FEBRUARY, 1926

44 i
- [n Our Next Issue In This Issue
o) . Unexplored Radio. Special Cathode-Ray Oscil-
—— = $1.000.00 Prize By Hugo Geresback 1107 lographs. = 7
o y arles B. Bazzoni 2
=t Contest Results of $300 “What's - —
1 Our recent “Whats Wrong" Contest ....... 1108 Intematxm.m Radio e
—l Wrong” prize contest, chron- Radio Receivers by Produc- IOR':dig ri Esperanto Kaj
l icled in this issue, WELS such i Mﬂﬁ?dﬂhn A. Pern 1110 By James Denson Sayers 1135
i, e B A.
: t7/ irebrlgllg?:gt :gcc:slsl taa;:;t Furniture For Sale The AutorBegege{ntor.H 5
Tt e . ; ) i - y van Harris 1136
- 3 ] interesting and original prize By Andreas MacGilticuddy 1111 s I'y . %
- contest in our March issue— § Thirty Years in the Dark- O P T
] - room .. 1112 dio Wave Transmission.
something never before at- oy By Dr. J. H. Dellinger 1139
— R h . in v o
e 4 ] tempte{l in this country. As Tlhea)pag;’o CI:;]:;:etr_\wz“co?e /114 The “Peanut” Super.
i there will be a tremendous de- ;i e _ By Morris Levy 1140
-~ ”’ mand for 'thIS issue—contain- hi{\;)ﬁli\:l?{?smnems e adig The Brawning-Drake Re-
. ” ing the biggest ConIt\Iest“;zger By A. K. Laing 1115 genaforn;;r. i .
z staged by RADIO NEWS— . By Volmey D. Hurd 1142
-—X it is suggested that you order Ad-;_(x’g(_]-nﬂe Super-Hetero- Duo-Wave Range Receiver.
o your copy from your news- By R. A. Stuart-Frey 1118 By Joseph Bernsley 1144
-~ stand at once, 7 di ; A Balanced Reflex Circuit.
Wireless Radio Dancing.
_}'3 €« % % By Hugo Gernshack 1120 By L. W. Halry 1146
A  Wonderfully Selective TFive Broadcast Stations in The Radio Bﬁgi“:e"l-) Bl N
Receiver, By the Laboratory One R°§m‘s - y A b Fec
Staff of Rapio NEws. By 5, R Winters 1121 goi0ine the Problem of “A”
—— ! 4 The Ultimate in Single- Current Supply.
This receiver will afford a sure I&‘ontrol Receiver;. By R. A. Klock 1149
ick ef f : As! van A. s 1121
\ and q}”cl‘_rehet for all thc.)se Wh? y“suxr\an . ‘ommers With the Amateurs.
RN find it difficult to tune in DX SneakmgBIn'g NBCk?Pllor;;S- 1122 By Juck Milligram 1151
hrough the locals. e g2 JCEESL PR . )
( thirougir it Ncws  Pictures of Radio Thceei‘l’::_pro»ed dsofarad k&
% % » IPROPHESS  aasimhd e me caid 2 1124 By .Byron B. Minnium 1152
Long Distance Power Control More About Radio Waves. . d
by Radio, By A. K. Laing. By Joseph Riley 1126  Radio Wrinkles ....... ... 1153
g In this intensely interesting T}}r‘*ﬂﬁg“ﬁ:}i;‘;egidﬁfC}:g: 1127 Radioties .............. .. 1155
| W article by Mr. Laing, a resumé v N . p Correspondence From
f t1 fforts of inventors along Caélbratmg Receivers with Readers oo gopswmast -o0m 1156
ot the ctror ve rystals.
the lines of radiodynamics is By J. Louis Reynolds 1128  Standard Hook-Ups ...... 1157
given. Tells how ships and tor- New Short Wave Tube. New Radio Patents.
pedoes are controlled at dis- S Bg' Joseph Riley 1130 B \YBY Jflm B. Brady 1123
- 10. 1 lon ecret Broadcasting —TIts ADIO NEwS LaBoraToriEs, 11
el By g, Uy lomg Possibilities. By L. Kelley 1130 T Want to Kuow.
¢ hich will b
wanted article which wi e :
R Tallsrvaligable and fters Where Radio and Heat By Joseph Bernsley 1162
Ile especially v Waves Meet. List of Broadcast Station
*Q esting to all. 733 By Donald H. Menzel 1131 CEls st iesaiil 64

SN\
5N

— = —
RADIO NEWS i3 published on the 10th of each preceding month. There are 12 RADIO NEWS is for sale at all newsstands in the United States and Canada,
numbers per year. Suhscription price is $2.50 a year in U. S. and possessions. and at Brentano's, Ave de L'Opeia, l'urls, France. European agents: S. J. Wise
Canada and foreign countries, $5.00 n year. U. §. Coin as well as U. 8. Stamps Xt Cle, 40 Place Verte, Antwerp, Belgium.
accepted (no foreign ccins or stamps). Single cupies, 25 cents ench. A sample capy HOW TO SUBSCRIBE FOR RADIO NEWS. Send your name, address and
will be senl aratis on request. Checks and mcney orders should be drawn to order reniittance te Experimenter Publishing Co., 53 Park Place, New York. Mentlon the
of EXPERIMENTER PUBLISHING (0., INC. name_of the magazine you are ordering, We also publish SCIENCE AND INVEN-
All communications and contributions to this journal should be addressed to TION, the EXPERIMENTER and MOTOR CAMPER & TOURIST. \Write ciearls.
Editer, LADIO NEWS, 55 Park Ilace, New York, N. Y. Unaccented contributions RATES AND TERMS. The subscrintion rate for RADIO NEWS is $2.50 per
cannct be veturned upless full Postage has been included. All accepted contcibutions year. (12 numbers). When remitting do so by check, money order, or registered
are paid for on publication. A special rate i3 paid for novei experlments; good letter if cash is enclesed. Avold sending cash througn the mall if possible. Sub-
photecranhs accompanying them are Bighly desirahle. scriptions for less than one vear are not sccented. Subscrintion may be made in
RADIO NEWS. Monthly. Entered as second class matter, July 12. 1924. at the combination with SCIENCE AND INVENTION or the EXPERIMENTER.
Post Office at New York, N. Y.. urder the Act of March 3, 1879. Additional entry I’OSTAGE. e prepay postafe in all parts of the United States. Mexico and
at Long Island City, N Y.. and San Francisco, Calif. Title registered U. S, island possessions. For foreign or Canadian subscribtions we require 30 cents in
Patent Office. Copyright, 1923, by E. P. Ca., Inc., New York. The Exberimenter addition to the subscription price for additional postage cnarges.
Publishing Ce., 53 Park Place, New York. The Contents of this magazine are CHANGE OF ADDRESS. Notify us as far in advance as possible. It requires
copyrighted and must net be reproduced without giving full-eredit to the Dublica- several weeks to make an address change on our records. Always write clearly.
tion. Cepyright in Germany. Reproduction of articles in Germany is reserved ON EXPIRATION of your subscrintion we enclose a renewal blank in our last
for Radie, Berlin 42. humber to You; we stop our deliver¥ to you on expiration.
New York City Western Advertising Representatives Paeific Coast Advertising Representatives Kansas City Advertising Renresentatives
General Advertising Dept Finucan & McClure . J. Norris Hill Co. Davies and Ditlon
3 Park Place 720 Cass St., Chicago, III. Hearst Blde.. San Franciscn. Calif. 15 W. Tenth St., Kansas City, Mo.
Detwiler Bldg., Los Angeles, Callf.
New Eng'and Advartisina Representative Detroit Advertising Representative
F. Magrane, Park Square Buliding, Boston. Mass. Roy Buell, Donovan Bldg., Detroit, Mich.

2 S - = ——WWW-americanradiohistorv.com



www.americanradiohistory.com

Radio News for February, 1926

Powel Crosley “fr.,
has always done the
unex pected.

His announcement
of December 7Twen-

f)/-sz'xf/z was no ex-
ception fo that rule.
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No Dials
No Panels
Built in

- s

Ultradvue Model L2
is a 6 tubc receives
emploving the princi-
ples of the best cir
cuits, greatly refined
and marvelously sim
plified. 1In a Duco-
finished, two-toued via-
liegany cabinet.

$1 35.00

1West of the
Rocky Mountains $140.00

In beantiful
Console Model

$175.00

Loudspeaker

z‘cf B azt{y and Ondless Pleasure

HIS utterly new kind of receiver, the ULTRADYNE, Model

L-3, achieves the truly artistic form and simplicity of line.
It 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 ampliied 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 ULTrRADYNE, Model L-3 Receiver at
the nearest dealer-representative will satisfy vour most critical
exactions. May we mail you a handsome descriptive folder?

The Uliradyne was designed by personal monogram seal (R.E. L.,
Mr. R. E. Lacault, E. E., Chief shown here) i1s placed on the
Engineer of this Company and R assembly lock holts of all genuine
formerly Radio Research Engi- Ultradyne Model L.3 Receivers.
neer with the Trénch  Signal All receivers are guaranteed so
Corps Research Laboratories. To long as these seals remain un-
protect the public Mr. Lacault’s broken.

ULTRADYNE

MODEL L-3

PHENIX RADIO CORPORATION, 114 East 25th St, NEW YORK

WWW.americanradiohistorvecom——— —
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RADIO NEWS READERS BUREAU

Time and Postage Saver

N every issue of RADIO NEWS | If 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 cach of these respective con-
cerns, regarding the article on which
you desire information, would be quite
a task.

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

) _ _ 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. :
5/ o 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. the special section of the coupon below.

TEAR ALONG THIS LINE

READERS’ SERVICE BUREAU, RN-2-26
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

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

advertised in the ...................... issue of RADIO NEWS.
{&=" DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS (3 (Tt
NAME | ADDRESS List here specific article on ?if:e (;Or:;’);ﬁ:f
(Street — City — State) which you wish literature. ed, clfeck in
this column
......................................... ) U M
]
__________________________________________ | e SSss SU  O
.......................................... T Tm—
................................................................. i.........-.-.--..-.---...---n-.-.- CRETE TN

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) |

YOur Name ......oooooeemeiiieeeeee e . 1Dealer’s TUATNIC oo eeee e oo
Your address ..o e |His AAATESS oo eeeeeeenan

If you are dealer |
07 &eckhere - City State..... . Gty e e State

- = ———VWW anrtericanradiohistorv.com
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Retail Price
InU. S. A $15.00
In Canada $21.00

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.

Why You Should Choose
Bradley-Amplifier

Resistance-Coupled

PERFECT AUDIO AMPLIFIER
THIS compact resistance amplifier 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-Amoplifier
is the use of Bradleyunit Resistors. These small,
solid, molded units cannot break, deteriorate or
change with age. They are soldered into place and
require no attention. For amplification without dis-
tortion be sure to ask your dealer for a Bradley-
Amplifier. Try one tonight!

4
Pl e)b N
287 Greenfield Ave.,
Milwaukee, Wisconsin
Please send me your latest booklet on the Bradley-Amplifier.

el G) Name. ... i i it e it it s e st aaas 6)
& " ]

u Address. . ... oot e |

-
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The astounding growth of Radio has created thou-
sands of wonderful opportunities for earning big
money. Millions upen millions of dollars are being
spent every year since broadcasting has become so
popular. Radio is indeed sweeping the world like
a forest fire!

A few years ago only a very small number of men
were actively engaged in Radie. 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.

Recognized Radio Experts
In Urgent Demand

Trained experts—not just half trained amateurs—are
needed for the many big paying positions which have de-
veloped as a result of the tremendous expansion of Radio.
Broadcasting stations are constantly needing operators,
stores are sadly in need of trained experts as salesmen,
installers, repair men, demonstrators. Factories need
inspectors, assemblers, testers and executives.

These are just a few of the opportunities. Radio opera-
tors on board ship travel all over the world without one
cent of expense, see historically important places, meet
prominent people on board ship, mingling with the pas-
sengers and earning salaries equal to $200 a month in any
land job. How often you've dreamed of travel, of being
able to talk from experience of gay Paris, the beauties of
the Mediterranean sunset, the awe of Egypt's pyramids.
As a radio operator you can see them first hand.

Hundreds of Big Paying Positions
Open Right Now-in Radio !

Hardly a week goes by without our receiving calls for
our graduates. This is how some of them read: “We neced
the services of a competent Radio engineer”; “We want
men with executive ability in addition to Radio knowledge
to become store managers”; “We require the services of
several resident demonstrators.”

Radio News for February, 1926

al'n$7 5t0%200 a

Learn at

Home

PROOF!

Pay Increases Over $100
a Month

I am averaging any-
where from $75 to
$150 a mionth more
than I was making be-
fore enrolling with
you. I would not con-
sider $10.000 too much
for the course.
(Signed) A. N. Long.

Greensburg, Pa.

Doubles Salary

I can w~ery easily
make double the
amount of money now
than before T enrolled
with you. Your course
has benefited me ap-
proximately $3,000
over and above what
I would have earned
had I not takeu it.

T. Winder,
Grand Junction, Colo.

Strong Praise for N. R. I,

The N. R. 1. course
is by far the best. I
have made very good
& money and enjoy my-

selfinthe Radio game.
j A thorough training

from the N. R. 1. will

g _7 set any man well on
- the road to happiness
1  and prosperity in the

= Radio world.
Lawrence Vanek,
Iowa City, Towa.

Earns $50 to $83 a Week

I enjoved every
one of your les-
sons and had no
trouble  whatever.
I earn $50 to $83
a week besides a
commission -gh
sales. Your course
not only enabled b
me to .get bigger \ K
pay but broadened d
my education as well.

Michael De Marco,
Boston, Mass.

FREE Instruments

Given Without

Extra Cost

WWW.americanradiohistorv.com
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Week as a Radio Expert

. In Spare Time

MORE PRrooF!

$405 In One Month

I cleared up $405 in
one month receutly.
Not so bad—is it—for
a fellow who just com-
pleted your course a
short time ago. I sure
have been coining the
dough. I never will
regret the wmoney I
paid for your course.

Emmet Welch,
Peculiar, Mo.

From $15 to $80 a Week

Before I enrolled
with you I was mak-
ing $15 a weck on a
farm. Now. I earn
from $2.080 to
$4.420 a year and
the work is a hun-
dred times easier
than before. Since
graduating a little

over a year ago. I
have earned almost $4.000 and 1 be-
iieve the course will be worth at least
$100,000 to me.

(Signed) Geor% A. Adaws,
amaqua, Pa.

Triples Salary

I am earning three
times as much as be.
fore enrolling and I
have clean intercsting
work that takes me to
all parts of the zlobe
I tell you, boys, it's
Radio for me.

Arthur Herke,
Vancouver. B. C.

Earns College Education

I entered the
maritime service of
the Radio Corpo-
ration of Amwmerica
and served several
months on hoard
shxp I not only

had the advan-
tages of visiting
foreign countriesat
no cost to me but
I was able to save enough money
to pay for my tuition to college

G. K. Rogers,
Troy, Y.

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 or clectricity, you can easily and quickly
become an expert. Age is no deawback. Our method of teaching makes it fascinating and
interesting to learn the mysteries of this new science. Instruments for practical training given
FREE with this course are shown at the bottom of this page.

Scores of our students earn big money during their spare 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, repaumg, installing and made approxlmately $900. This made my
course pay for itself many times even before graduating.” Student F. A. Kazmarek, Santa Cruz,
California, says: “I 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
right 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
evndenced by our guarantee to refund every cent of your money if you are not satisfied when
you finish the course. The National Radio Institute, established in 1914, the first school to
successfully teach Radio by mail, and now the largest Radio training organization in the world,
stands behind that guarantee.

Send for FREE BOOK

We \wll gladly send you }-ree, without any obligation on your part, our
book. “Rich Rewards in Radio.” which gives you more facts about the big
pay opportunities in Radio. tells vou how we prepare you at home in spare
time, and about how we are asked to fill hundreds of fine, positions every year.
No matter what you are doing now—no matcer what your plans for the future
a\_reo-\;;ecml for this Free Book of. wonderful opportunities. Mail the coupon

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

for practical training athome

These parts and receiving sets in-
cluded in our course 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 set, parts for building a
fl regenerative receiving apparatus,
also all parts for building a receiv-
ing set of the more simple kind.

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

\\ ithout any obligation on my part, send me Your book,
ittele Rewards b Radie.”” whieh tells all about the big-
¢ apportunities fn Radio, how soare time strdy will
o atify me as a reeoenized Radio Exrert and also how
your Employment Service will help me get a good position.

+6.)

fead st given far vs~
with  Nalrometer and
r"'uflng set.

Name.oooriiiieinernnnieennnns ceeens Ageliiien
Street ......ieeirceiaranan
Werld . F;.’mtmls Neutro. 'ructice instramen
atent of Na- given for leami th 1
tisnal Radio Institute. sode quickly. e the (0373 T R R R State.........
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This 84-Page Book Has Shown
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, Illinois

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.

(NCORPORRTED

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. '/
Use

This

Surely such a book is
worth wrxting for — R4
then why not sign the s
coupon today? — you '

may forget it to- COUPOIL

morrow. Tear ,' J. Matheson Bell,
it off and mail l Pres., OZARKA, Inc,
122 Austin Avenue E,
nght now! U Chicago, Illinois
¢ lam greatlyinterestedinthe
¢ FREE Book, Ozarka Plan No.
' 100, tellmz how I can estabhsh
' myself in the radio business and
I increase my present income,

122 Austin Avenue E
Chicago, Illinois

wWwWwarmericanradiohistorv.com

, Name .....................................
' Address......oovenenreienenes Gy, eererinsnones
€ COUNTYavers rurenconnsnssonsnonnesonns State...eesnees

r

.


www.americanradiohistory.com

=5 Ak

=
= P Gr0AN HARRIS. Managing Editor

i

ERNSBACK. Edifor and Publisher

EDITORIAL AND GENERAL OFFICES. 53 PARK PLACE. NEW YORK

FEBRUARY, 1926

No. 8

UNEXPLORED RADIO

By HUGO GERNSBACK

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
seals 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 is based upon experimental and hit-or-miss methods. It
may come as a surprise to many to learn that even such a
simple thing as a double-layer coil, used in many radio sets,
can not be calculated mathematically. Tt is a case of trying
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 speak so glibly.
What we do not know about radio waves would fill whole
libraries. \We know that there is probably such a thing
as a wave or waves that link a transmitting station to your
receiver. But just what this wave consists of, no one has
the slightest idea.

It was at first thought that a radio wave leaves the aerial
of the transmitting station in a spherical shape, as if you
had one soap bubble within another and muitiplied them
indefinitely. Tn other words, the waves were supposed to go
in all directions, up, down, sideways, reaching into the sky
and far deep into the bowels of the earth. \Whether this
picture is correct or not we do not know: even today. How-
ever, we begin to doubt it.

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

Furthermore, if we consider the Marconi beam projector,
by which the waves are sent out in only one direction. over
anarrow beam, it would seem that the spherical radio wave
theory no longer could hold trne. Vhat shape a bheam-
wave assumes perhaps no radio scientist would venture to
accurately predict. Which brings us to the question. “Is
there such a thing as a radio wave at all?” and “Is it neces-
sary to imagine that there is a wave 2

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 while 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 you

!- LTHOUGH Radio, as we understand that term, has

ask Tesla “How about an airship or airplane getting radio
signals?” he will answer your question satisfactorily by
telling you that the airplane merely constitutes another
plate of the condenser, and that the entire radio transmis-
sion is 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.

Coming 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 matters. In the regulation radio
set we have the radio frequency currents as they come in
over the aerial, also called high frequency currents, and
then we have another set of currents, audio frequency cur-
rents or low frequency audible currents. The average
radio engineer 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
do 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 electrical insulators
sometimes are 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
actnally 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 is, he will see weird things. He
probably will see the precious currents oozing out in fine
streams from the edges and points of 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
decreases the efficiencv of the set by so much.

T might go on indefinitely, 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.

o mnin i i P -

Mr. Hugo Gernsback speaks every Monday night at9 P. M from. Station WRNY on various radio and scientific subjects.
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Result of $300.00 “WHAT’S WRONG”’ Contest

Ml PEpEE BT 4'.-._::

The judges going over e

the final entries. Left o “ﬂ
to right: A. K. Laing, e s i
Techpical Editor ;

Hugo Gernsback, Edi-

tor; Sylvan Harris,
Managmg Editor; C.
P, Mason, Assistant

Editor.

P T TR ST TS ST PIEITT ™ )

o

The Prize
Winners

Although over 9,700 rcplies were re-
ceived in the “What's W rong?”’ Con-
test, none of the contestants found all
the mistakes on the November cover.
Therefore, no first prize can be given.

The following prizes have been
awarded to those who came ncarest
the correct solutions in their correct
rotation:

Second Prise, 875.00—A. R. Collard,
1016 East Second Strecet, Brooklyn,
N. Y.

Third Prise, $50.00—Walter J. How-
ell, 1746 Fifty-fifth Street, Brook-
Iyn, N. Y.

Fourth Prize, $25.00—Henry Hans-
meyer, 9137 Eighty-sccond Street,
Woodhaven, L. 1.

Fifth Prize, $10.00—Robert G. Geiger,
1112 North Cedar Street, Lansing,
Mich.

Sixth Prise, $5.00—Miss Cloie Van
Hoosen, 3307 Askew Avenuc, Kan-
sas City, Mo.

Seventh Prize, $5.00—Roy Baltus, 146
Rue Richard Vandevelde, Brussels,
Belgium.

Lighth Prize, $5.00—Frank L. Sullo-
\\\’ay 120 Ledge Road, Burlington,

Ninth Prize, $5.00—Lverett S. Pen-
nell, 216 Main Street, Brunswick,
Me.

Tenth Prise, $5.00—F. P. Jameson,
Rainier-Grand Hotel, Scattle, Wash.

Lleventh Prise, $5.00—D. Theodore
McAllister, Caledonia, N. Y.

Tawelfth Prise, $5.00—Howard Benja-
min, 411 Ile‘T Street, Saginaw.
Mich.

Thirteenth Prise, $5.00—F. A. Ander.
son, 618 Mu]vey Avenue, Winnipeg,
Canada.

ey

N QOUR November, 1925, issue appeared

our now famous “What's Wrong?”

Contest. On the cover of that issue

appeared an illustration of a radio sct,
in which there were no less than 34 mis-
takes. We invited our readers to use their
ingenuity in trying to find the hidden mis-
takes that we had planted there, and offered
to award $300.00 in prizes to the lucky
winners.

Ve were particularly careful to make our-
sclves understood as to just what was meant
by a mistake; but it seems many of our
readers did not read the conditions care-
fully and jumped to their own conclusions.
We, furthermore, cautioned our readers not
to work from the picture which appeared on
page 593 of the November issue, but to
work from the cover. We laid partlcu]ar
stress on the latter, but either this was dis-
regarded. or clse mnst of our rcaders are
not good observers.

One of the most prominent mistakes was
the difference in color between the cabinet
and the top. No manufacturer would make
a set with an oak top and a mahogany body.
Nevertheless, this simple mistake escaped the
majority of the recaders.

Another mistake: namecly, the man blow-
ing smoke rings from a cigar that is not
lighted, was not universally observed.

Nevertheless. the contest was a great and
howling success. It was, without exception,
as far as interest is mncerned the biggest
contest which the publishers ever had in
their twenty years' expericnce.

We are sorry that no first prize could be
awarded, for the reason that out of the
thousands of letters there was not one that
had the answers correctly, with a!l of 1h:
mistakes as given in the list presented here-
with., It is true that all of the mistakes
were found by diffcrent people; but, strange
to say, they were not found by any single
individual who listed them ALL.

The prizes were, therefore, awarded to
those who came nearest to the correct solu-
tion in the regular order in which the ques-
tions were answered.

(Continued on page 1210)
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(10) Only two turns on loop.
(11) Loop tooc small in size.
(12) Wrong foot on right side of cabinet.
(13) “DINE” in “MUSI-DINE"” misspelt.

(14) Dial marker missing on central dial.
(15) Three different dials used, making it

(16) Center dial numbered incorrectly. There
(17) Figures on third dial, “30” and *40,”

(18) Arrowhead above left rheostat missing.
(19) Shadows of set wrong.

(20) “C” batteries not connected.
(21) One “C' battery wrong position. Two

(22) '“C” batteries connected to ‘A’ posts.
(23) “B” batteries incorrectly connected.
(24) “B” batteries connected to “C” binding
25) IIB +)1
(26) “A”
(27) Two *“—
(29) One baitery handle missing.

(30) One storage battery filler cap vent
(31) Center vent of ‘““A” battery has vent

(32) Three dials are out of step.

(33) No

(34) Both phones and horn are used simul-

|
i Stack of close to ten
i % thousand reglies heap-
g ed behind the editors.
The largest number of
l | replies ever received
by RADIO NEWS in
i i- any contest.
H

I RT W MALLUTS

RN SRR

CORRECT ANSWERS IN THE
“WHATS WRONG?" PRIZE
CONTEST

(1) Cigar not lit, while man is smoking.
) Wrong phone cord for double headset.

(3) One phone terminal not connected.
) Phone cord connected to horn termi-
nal instead of phone terminal.

(5) Loud speaker connected to phone ter-

mma

(6) Set gposed to be operating, but
switch on “OFF” position instead
of “ON.”

(7) Cabmet rnade of oak and mahogany,
instead of one wood.

(8) Cover of set screwed on. There should
be no screws.

(9) "PLUS” and “MINUS” binding
posts should be “AERIAL™ and
“GROUND.”

Should be

at least ten.

Should be “DYNE.”

impossible to log set.
should be no ‘30" mark,
reversed.

here could
not be two shadows as pictured.

come together.

posts instead of “B.
detector post connected to
"B —

battery connected to

red.

missing,

hole missing.
Impos-
sible to receive broadcast in this
position.

“C” batteries are used on stan

dard tuned radio frequency sets.

“B" ter-
minals, 2
” signs on “A’' battery. 4
(28) Only one 'A” terminal should be in

taneously, which is not possible.
The listener must use either one or
the other.

TN
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This page shows but a few 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 replies 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
correct 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.

SRR
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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
enough to be permitted to make a tour of in-
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 he reads of it in the news-
papers; he reads the radio supplements and
magazines; he sees antenna after antenna on
the roofs 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 use of radio appa-
ratus, and how intensc the interest the peo-
ple take in receiving the splendid concerts
that are being broadcast. '
The growth of the radio industry l}as

becn phenomenal; things had been brewing
for many years—at least fifty—since the
first classical researches in radio were con-
ducted by the pioneer 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
“over there” became first acquainied with
the utility and advantages of radio.

CREATING A GREAT NEW INDUSTRY

Almost over night, an enormous demand
for radio cquipment was felt; adventurers
in the industrial field tricd 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 entircly 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 been manufactur-
ing. and supplying a national demand for
their automotive starting, lighting and igni-

tion systems. With the introduction of
radio, they were comfortably 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 cquip-
ment is quite similar to that necessary to
make radio parts.

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

The reader of this article will be able to form some idea of the magnitude of
the fastest-growing industry in the world.

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 independent 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

e O N A T

TASTEE,

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, encountered in regular
power engineering become the important
things.  Automotive systems dcal mainly
with electrical “transients,” so that previous
experience in that line became more valuable
when radio manufacturing was begun.

The Atwater Kcent daylight factory ex-
tends over twelve acres and employs hun-
dreds and hundreds of people. It is intensely
interesting to the ordinary person, as well as
to the technically-inclined man, to watch the
astonishing transformation of the rough ma-
terial into mechanically perfect radio parts,
in this huge, efficient factory. The process

T il

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

—yWWWamericanradiohistorv.com

reccives its screws, bolts, etc., from the ma-
chine shop or the stock room, winds its own
coils, cenducts its own tests; assembles the
equipment, 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 into 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 speed are
usually first to attract a visitor’s eye.

All coils used in the receiver and loud
speaker are wound on special automatic
winding machines in a twinkling. Most of
these machines are attended by skiliful 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.F. 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 spray-guns facilitate production.

PRESSES COMMAND ATTENTION

The gigantic presses, weighing thousands
of pounds. used for shaping the bell of the
loud speaker. 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.

*
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After the bell is punched into shape,
smoothed and ready for 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 enter into the special order of
radio work; although these dcpartments are
as essential as any other. These may
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 equipment made in the
factory receives an individual test before it
passes to the next department in line.
Finally, when the rcceiver has been com-
pletely assembled, it is-given two more tests,

Every transformer i1s compared with a
standard transformer before it is passed.
Ii it does not measure up to the mark it is
rejected. Both voltage 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 sec 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.

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

But, without going into any details about
that matter, there was one remark which my
friend made, that caused me to sit up and
take 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
intelligently read the radio magazines, such
as Rapio 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 of 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 procedure 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 there
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
“ignobile 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 completing 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 factories, which include
what is said to be the largest privately-
owned molding plant in the world.

Furniture For Sale
By ANDREAS MacGILLICUDDY

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

“And. finally, there is a moral to this
story; it is very important to draw a fine
distinction in this matter—that is, betwcen
furniture and radio receivers. Let us hope
that such concerns as I have described
above will not last long in the radio business.

If any of my readers encounter a little
difficulty in following the idea that I have
attempted to put into a few words of warn-
ing, let them simply remember that the
movement in the watch is the important
thing, the works in the piano, and the cquip-
ment and design in a radio receiver. The
clothes may make the man, as the clothiers
say, but an Antique-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 go, but the
precepts of Barnum go on forever.

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

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.

fail to recognize you the next time you
come in. And remember that imitation
Grinling Gibbon carving is all very lovely to
the eye, but has something less than nothing
to offer the ear, especially when the internal
workings are skimped to pay the woodcarv-
er’s bill.

Radio, after all, is a matter of copper and
thoriated tungsten, of bakelite and hard rub-
ber, of mica and vacuum. It is these that
must be paid for first of all in a radio sct;
for radio is not, after all, a matter of
matched heart-of-walnut-bole, nor of imita-
tion Chinese lacquer in the Quesn Anne man-
ner, nor of rococo 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 self-supporting.

If you want radio, be sure you 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.
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The salesman is not’
lying.

Oh, by no means!

Purchasers of this
set will be able to
hear 2LO loud and
clear. i

It is merely neces-
sary that they move
to London.
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Thirty Years [n 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 he looked around, sur-
veying his surroundings. 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 old mansions,
socially well known in days before business
began to creep up Fifth Avenue.

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 presented himself beforc a rather pre-
occupied gentleman who appeared to 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 consequence, 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 fcw operations, showed
that he was qualified to do thc necessary
work.

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

By way of answer, Moore took off his
coat, sat down, and adjusted one of the
boards to the proper height. The foreman
was a bit 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 mcthod of selling
these gaudy hangings of brass and bronze.
Moore fell to the work with a will and in a
short time was head of the draughting dec-
partment, or “art work” as the men about
the plant insisted on calling it.

He learned about the electric business by
feaps and bounds. All the details had to be
set out in the drawings which he was super-
vising, so he had practically the whole of
the industry at his finger tips. He got to
know the sub-station in the basement of the
house by heart. There was a small boiler,
a steam engine belted to an old bi-polar dy-
namo. The ficld magnets of the machine
were tall and the armature ran at an astound-
ing spced.

THE FIRST ENGINEERING WORK

Scon Moore was desigining plants like the
one he had studied in the basement of the
company's offices. During one of these 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 thc kind which had been
done. It was excellently carried out, accord-
ing to all the reports of it. The foreman
who had had it in charge had made a name
for himself in the results the installation had
obtained. His name was Nikola Tesla.

Moore looked the job over thoroughly
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 nccessary
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 bcen 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 power needed for the work
at hand. There were no voltmeters and
there was no watt, no designation at all
for the actual power of electricity. The
voltage was usually regulated by a trial
lamp which was hooked across the terminals
of the dynamo. The operator would then
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The Experiments of D. McFarlan Moore

The third installment of a biography written by W. B. Arvin of Rapio NEws, telling of
Mr. Moore’s entry into the lighting business, and giving details 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
ammeters, and very simple and efficient in-
struments they were, consisting of a solenoid
with a plunger and a pointer affixed to the
end of the plunger. The instruments were
usually supported upside down and were
read backwards!
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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 hotels 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 was to correlate two of the ideas which
he originated. Tt 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 seems 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. Edison 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 1moulding 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, onc following
directly on the heels of the next. Moore
was kept inordinately busy. Ile had little
time for anything outside his work and did
little clse. e 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 life. One diver-
sion, however, was never-failing. Those
most intercsted 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 occasion they would invite
P
A

| 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.
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some celebrity to speak to them. One of the
most notable of these was the appearance
one evening of Sir Hiram Maxim, mventor
of the famous Maxim machine gun. He
brought his deadly invention to the club,
and after he had finished a particularly in-
teresting and witty specch told the assem-
bled merabers 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 sctting the in-
strument up in the center of the roem with
its muzzle pointed at the fireplace. 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
definitc tempo made itself heard and sud-
denly someone in the crowd said “Yankee
Doodle.” The inventor had played it with
his gun.

But the excitement was not yet complete.
Dr. Gatling was present at the meeting and
arose to a few points of order. A discussion
started. Dr. Gatling's gun had made a strik-
ing success in the Franco-Prussian War and
therefore was a tried and tested instrument.
The argument waxed warm and the guests
thoroughly enjoyed themselves.

It was in the early 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 nouc other than the man who was build-
ing the wonderful fountains at the Chicago
World’s Fair. The fountains had been the
talk of the toewn for some months—ever
since the knowledge of their erection had
bcen made public. Steringer had a notion
that they should bhe electrically lighted and
wanted Moore’s opinion 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

.exposition. Moore made many of-the draw-

ings and skeiches for the installation and
worked out the enginecring principles in-
volved.

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

This was the forerunner of Oliver (now
Sir) Lodge’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 :elephone lines. The
Thompson statement was simply the setting
out of the theoretical law upon which Pu-
pin’s coils were to work and make long-dis-
tance tclephony possible.

Edison was not at the convention. His
work, indeed was such that he would not he
likely to attend such a gathering. Men who
knew him in his early work report that he
rclied far more upon what seems to have
been an occult sixth sense than upon science
or mathematics in the design of his systems
and instruments. One remembers his classic
remark that his dynamo was the correct
shape “because it worked right.” FHe was
typical of the inspirational, not the research,
inventor.

INSTALLATION OF NIAGARA FALLS
PLANT

About a year later, there was excitement
throughout the industry. Therec had been
much talk floating about for some time re-
garding the installation of an electric plant
at Niagara Falls so that the huge water
power resources there could be made avail-
able. IFinally, 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 for the finished job.

Meantime he had gained a little more
time to himself and established, through his
family and friends, some very enjoyable so-
cial contacts. 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 Metropolitan Opera House. It was
from Cady that Moore heard all about the
problems encountered in the installation of
the electric fixtures and plant under the
supervision of the young Tesla.

In those days the electrical business was

(Continued on page 1208)

This old drawing gives some idea of the ornate fixtures in vogue in the middle Nineties. 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

feeders and mains connecting the various decks with the power plant in the hold.
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The Radio [ndustry of Today

By GEORGE WYNCOTE

Alarnusts, during the past few months, have been amusing themselves with dire predictions
that the radio industry has reached a point of inflation, and will shortly commence to de-
flate again. Such opinions are based more upon superficial aspects than upon a knowledge
of the facts involved. In this article an actual analysis of conditions is made, showing be-
yond any possibility of doubt that the radio industry will continue its pace of development

h0

QUIPME

of Ravio NEws were made acquainted.

through an article by Mr.” Roger Bab-

son, with the fact that the radio indus-
try of that year far surpassed in extent and
magnitude the importance that is generally
assigned to it.

Mr. Babson, in that article, showed that
within the short period of about five years,
the radio 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
radio 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
to the radio industry and business of the
coming year. There are, approximately.
twenty-five million homes in the United
States. Assuming only one set to each home,
this means a potential market for over
twenty million 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 equipment in many of these
homes can hardly be called such: and with
the awakening of the general public to the
advantages and possibilities of radio. the
market in this field alone is prodigiously big.

A RADIO FOR EVERY FLIVVER

TUp to the present time the radio industry
has received its poorest support from the
farms. In the year 1925 there were only
553.000 radio receivers on farms. represent-
ing only 13 per cent. of the total number of
radio sets in use. But the most important

IN OUR July, 1924, number the readers

throughout 1926,

phase of the farm radio question is that only
814 per cent. of 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.

We have attempted to depict these ideas

house representing in size the number of
homes not equipped.

There has been much apprehension among
many of those interested in the radio indus-
try that the condition of saturation would
soon be 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,
indicates in a general way what we may ex-
pect. Certainly it is plain that the curve does
not droop appreciably, but continues to go
upward. If it did not, there would be good

in the illustrations on these pages. We see  cause to worry about the coming year; but
HOMES EQUIPPED  CENT.  YOUILERS  coy.
25,000,000 4,250,000 17.0 20,750,000 83.0
............ 6,500,000 553,000 8.5 5,947,000 91.5
Others ..........18,500,000 3,697,000 20.0 14,803,000 &0.0

here a large money bag, increasing in size
from one year 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

Www.americanradiohistorv.com

from all appearances 1926 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 yet 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. It now remains to tell the
untouched 87% of the buving public that
radio at last has reached the state of de-
velopment that has been predicted.
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New Developments in Radio Apparatus

T he radio industry is reaching rapidly a point of stabilization.

By A. K. LAING

Reliable apparatus is becoming

simplified and standardized, while spurious sets and their fly-by-night makers are being forced

from the field.
by-word of the hour.

Tone fidelity is emphasized as never before, and
Low-loss parts are now standard equipment in all good sets; and

“single control” is the

manufacturers like those whose products are described on these pages are seeking still newer

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-

refinements.

wave-length calibrations, five separate bind-
ing posts are provided for antennas 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-

T s L
|

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.
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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 radio business.

Two general trends arc 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 enough to
show that radio has reached a stage of com-
parative stability.

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

A PRECISION-BUILT RECEIVER

The photographs on this page illustrate a
receiver typical of the more recent ideas in
design. It comprises two stages of balanced
tuned radio frequency, oscillating detector
(non-radiating), and three stages of matched
audio frequency amplification. All of the
tuning controls are on a single shait oper-
ated by the left-hand knob. This shaft rotates
three condensers, two coupling coils and the
wave-length drum. The knob revolves at a
60-to-1 ratio with the main shaft. A split
gear having a special spring action eliminates
back-lash and free-play. The knob shaft
pivots upon a ball-bearing, insuring smooth-
ness and permancnce 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, etc.

The thrce variable condensers tune the
grid circuits of the two radio frequency
tubes and the detector tube. Special nsu-
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 amplifier. These are
of ample size, and are designed especially
to pass the low notes that are filtered out
in most receivers. The three rheostats nced
be adjusted only when new tubcs are sub-
stituted. One controls the radio frequency
tubes, another the detector and the third the
audio stages.

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

‘tuned

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

a short antenna.

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
out more readily.

The right-hand control is for volune. It
consists of fwo independent knobs with con-
centric shafts. One varies the number of

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

panel is mounted upon a strong metal casting which includes in its construction bearings and

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

size of the three matched audio frequency transformers, which eliminate the possibility of core
saturation.
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stages, acting as well as a filament 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 be seen from the foregoing de-
scription that the receiver is truly “single
control,” for the left-hand knob controls aill
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 volunie, in
order to suppress oscillation, or to bring the
various stages into exact synchronism. In
this receiver the only balancing control is
mounted behind the panel, and is set but once
when the recciver 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 bal-
ancing. It performs merely the functions of
turning the tubes on and off, and of adjust-
ing loud-speaker volume.

The panel design is itself worthy of note.
A few years ago a panel of insulating mate-
rial and a wooden base upon which to mount
the apparatus was the rule. The manuiac-
turers are now reversing this procedure to a
considerable extent. Panels of wood or of
metal and basc “boards” of bakelite or hard
rubber have heccome almost the rule, instead
of the exception. This is a very logical
and sane development. Discounting appear-
ance, there is almost no necessity for insu-
lating material on the front panel. while
there is a need 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 insulated front 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 a decided gain in efficiency
and simplicity, both inside and out.

The sub-
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The illustration at the left shows the complctely assembled receiver.

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

S
ﬁm&.&e&;wwa T R R

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; S5, the remaining condensec
shafts; 6, condenser controlling volume by de-
. tuning the loop circuit.

frequency. Tive tuning condensers, four
for the radio frequency stages and one for
the detector. are mounted with shafts ar-
ranged vertically. The accompanying photo-
n'raph of the bottom of the set shows clearly
the method used to control these condensers
with one knob, A pinion on the shaft (1)
meshes with the gecar (2). which. in turn,
meshes with the Iarge gear on shaft (4).
The motion of this gear is applied to the
two transverse rods that. in turn. control all
the other shafts marked (5). Thus a move-
ment of the knob on shaft (1) controls
simultaneously five different circuits,
the insulating blocks on the transverse rods
and the insulating disc in the center of the
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 small-load circuits

Note

coupled to the first and fourth radio fre-
quency transformers.

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
onc may sce the method of inserting the
tubes. Each has a removable metal cap, one
of which is shown entirely removed and the
other lving on its side on the shielding ~at
the left. In the same view mayx 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 he 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 is
especially suited for use ncar large broad-
casting stations.

The middle knob (marked “Volume”)
controls the condenscr (06), inserted in the
loop circuit. Its function is equivalent to
the loosening of coupling, although its actnal
operation is the detuning of the grid circuit
of the first tube. In the set previously de-
scribed, resistance is introduced into the
grid circuit of the first tube to perform the
same function. This forms an interesting
contrast in methods for regulating the in-put
cnergy.  Both usc the same general prin-
ciple. the introduction of losses into the
tuned circuit.

TECHNICAL REASON FOR DE-TUNING

This featurc is one that has not heen em-
phasized sufficiently until recently. Anyone
who is familiar with the common “charac-
t]eristic curve” of a vacuum tube should know
that,
becomes greater than the amount of voltage
represented by the straight portion of the
graph, distortion will result. This fuctua-
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 changc in
voltage has little or no effect upon the plate

4

when the fluctuation of grid voltage -
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The small knob at the extreme left is a snap switch; the next controls the

The central large knob 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 transiormer.

Note that one of the shielding

Photos by courtesy of the Music Master Corporation.

current. IFor 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
lymg 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 spcaker design is away
from horns and other forms of restricted
air columns or chambers, toward large. freely
movmg membranes havmg a minimum of
inertia. The object in 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 themsclves are similar.
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A complete circuit diagram of the shleldcd neutrodyne.
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Two condensers are shown in parallel

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

the other is used in controlling volumc by de-tuning the loop.

It may be seen at the rear of the

set in the upper right-hand illustration.

— wwwamericanradiohistorv.com
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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 speaker must have
no “natural period of wvibration.” This

The double free edge cone speaker, designed to

have diaphragms with a minimum of inertia.

The edges 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 point in the center.

Photo by courtesy of Acme Apgaratus 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 tlie musical range to be repro-
duced. At the present time it is hard to
conceive of a inore freely floating device
than a fairly large shect of paper. The
natural pericd of vibration of such a dia-
phragm is well below audibility. This fact
15 made usc of in the loud speaker illustrated
in the accompanying diagram and photo-
graph.

In the early cone loud speakers the cdge
of the cone was held rigidly by some form
of supporting ring, giving the diapliragm a
fundamental 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 édge cone
loud 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 feature of greatly
over-emphasizing static and other stray
impulscs. The free-edge cone construction
overcomes this difficulty entirely.

An inspection of the line drawing shows
how the two cones arc supported at the
center only. In order to reduce damping
of the high notes, the cones themselves are
supported by two smaller diaphragms of
thick, soft metal, capable of conducting mag-
netism.  They, in turn, are supported by the
two extremities of a “horseshoe” magnet,
indicated hy the two vertical bars in the
drawing. Between the diaphragms 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

thereby the mutual attraction of the two
magnetized diaphragins. 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 into 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 quite 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 applied to it. The line
drawing shows the 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
manner than any device that projccts them
in a single dircction.

In this spcaker, as in the one already de-
scribed, the maim counsideration in  design
has been equal reproduction of all [requen-
cies. As the cylindrical membrane that forms
the sounding surface has almost no tendency
toward free vibration, and a very low factor
of inertia, this ideal condition is very closely
approached.

No attempt has been made by the design-
ers ol this instrument to produce the maxi-
mum sound cnergy possible from a given
sumber 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
finished in mottled green and gold, applicd
to the membranc as well as to the framec.

ACCURACY MAY SEENM STRANGE

Purchasers who use for the first time loud
spcakers like the two described and itlus-
trated on this page must remember that the
output may not sound at all like the output
of radio sets that they have remembered as
being unusually good. There is a difference
between accurate reproduction and reproduc-
tion that is mcrely pleasing. For example,
the sound box and horn of an ordinary
phonograph will reproduce the music of a
clarinet with remarkable fidelity, but fall
down rather miscrably in reproducing the
human voice. Radio horns have similar de-
iects. Onc of the most outstanding is their
tendency to add mellow overtones that are
not in the original music or spcech at all.
This gives to speech or music from most of
the old-stvle loud speakers the effect of a
higher scale of notes. One of the newer
loud spealkers will sound in comparison a bit
“heavy'; but actually its output is much
nearer the original sound than that of any
horn.

LOUD SPEAKER EVOLUTION
It takes no more than a glance at the de-
sign of the two reproducers illustrated on
this page to see that the fallacy of inclosed,
fixed or rigid tone chambers of any kind

is passing. A few years ago it was a pop-

ular pastime to dcsign 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 {or 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, keys. and
changeable orifices to alter the characteris-
tics of the vibrant air column. No such
provision has been made in loud speakers.

www.americanradiohistorv-eom
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The inclosed air columns, therefore, 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

< POLEd
. PIECES

> DIAPHRAGM
s

ARMATURE oo MANENT

MAGNET

These drawings 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 freely 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 the electro-dynamic system
alone. There is still room for a slight im-
provement here, as well as in the audio
trequency 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 {5 b
shown operating his .
receiver, a super-heter~
erodyne, which is de-
scribed in this article,

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

PON the opening night of WRNY

I 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, T succeeded in
locating WRNY at about 1:30 A. M., Green-
wich Mean Time. Conditions were bad, at-
mospherics and fading being very prevalent.
The signals were just audible with tele-
phones. At the time I was using an 8-tube
super-heterodyne, comprising frst 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-
door 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, 1
decided to change the circuit and to utilize
the Tropadyne system for the detector 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 extra control,
which meant complicated tuning. I then de-
cided to use an aperiodic air-core trans-
former, but so designed as to cover a small
wave-band. Tt 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 mounted them on tube bases,

so that they could be plugged into a stand-
.ard French tube socket.

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

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 design.—~EDITOR.

the time fading 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, T re-
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A 3,000-Mile Super-Heterodyne

That 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 WRNY at loud speaker strength for
half an hour until fading set in. This fading
was 40 seconds 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 chief cause of interference is Eiffel
Tower, FL, transmitting on 2.600 meters
with 25 k.w. in the aerial. This station jams
almost everything.

As a whole, I can receive WRNY fairly
regularly, together with other American sta-
tions, if conditions are fair.

The recciver I mentioned above is of my
own design and very efficient. Ouce the
transformers 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, rhcostats, potentiometer, vario-
coupler for the oscillator circuit and a small
two-way switch for placing the variable
condenser in parallel or series with the loop.
for long 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 1% inches in
diameter 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 }4 inch apart.
are cut. The first slot is 34 inch deep and
the second ¥4 inch deep. Continue this, cut-
ting each alternate slot % inch deep, until
the seven slots are cut. (See Fig.
The deep slots are for the secondary wind-
ings. A %4-inch hole is now drilled in the
center of the transformer to receive the iron
core. In one end four holes are drilled and
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The circuit diagram of the super-heterodyne receiver which receives WRNY regularly on a
about it in connection with the design of the intermediate transformers, which are

Wwww.americanradiohistorv.com

looﬁ in France. The circuit has several new ponits
described and illustrated on the following page.
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The_receiver is divided into units: 1, first detector; 2

1119

; 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, intermediate transformers; 10, second detector; 11, A.F. ampli.
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 soclet.

Now the transformer is ready 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 decep
slot, making 600 turns in all. Into the re-
maining three slots wind 100 turns per slot of
No. 38 S.S5.C. wire, making a total of 300
turns in all. The ends are now soldered to the
tube bases, 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 cen-
ter arm.

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

Four variable condensers of a capacity of
.00025 mfd. are now obtained. These con-
densers are mounted on a piece of hard rub-
ber which is, i turn, mounted on a box. On
one side of the box are mounted four tube
sockets, into which the transformers will be
plugged. (See diagram.) All the plate and
grid leads are brought to terminals which
pass through hard rubber bushings, also the
leads which go to the potentiometer center
arm. The “B” and “A” positive 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 behind
the tube sockets and connected up in the

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

Fig. 1 gives a sectional view of a spool

made from hard rubber discs. The trans-
formers are wound with No. 34 S.S.C.

wire, the primary and secondary windings
being wound in the same direction. The pri-
mary is wound on first and covercd 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 soldered on

$1,000.00
Prize Contest

VZatch for it in our March issue.
The .biggest contest from every
point of view that RADIO NEWS
has ever staged. See page 1098 for
further particulars.
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the tube bases, as shown' in the diagram. The
beginning of the primary winding goes to
the “B” positive and the beginning of the
secondary winding to “A” positive. The
number of turns given below is for primary
and secondary, as each winding has the same
number of turns:

The oscillator 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

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

Obtain a tube 3% inches long and 3 inches

INTERMEDIATE  TRANSFORMERS

PRIMARY - 300 TURNS OF N2.42 SS.C.
WIRE, 100 TURNS PER SLOT.
SECONDARY -600 TURNS OF N2 42
§.5.C. WIRE, 150 TURNS PER SLOT.
PRIMARY TUNED WITH VARIABLE
CONDENSER .00025 MF. {MICA TYPE)

S

ADJUSTABLE IRON CORE
3 PIECES SILICON STEEL
2" LONG X /3" WIDE X .003" TH.

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.

L o B IO oot T | R S wie | e Do [ e e | W | Wt
: 5 < g : 0 34 8.8.C. 1347 D "
small hole is drilled opposite each trans- e “ o 3%» ) 2’23::38
former, so that the iron core may be in- 12% “ “ ;3,4" “ 300—400
‘ " 78" : 400—600
f:.;:-]teedd after the transformers have been oo - - e " 00008
00025 MF. FIXED .00025 MF. VARIABLE A- B+ in diamcter and wind on it 36 turns of No.
CONDENSERy C,ONDENSEQS(M'CA TVPE) E’ 20 D.S.C. wire. Over the center of this
i ... winding wind 8 turns of No. 16 D.S.C. wire.
e e This is used for the aperiodic aerial coil.
:';W““ T!]e loop aerial consists of 12 turns of
N flexible wire, tapped every three turns.
[ - ; N The operation of this set is simple. After
&z y 8 | 1 having plugged in a suitable radio frequency
i transformer before the detector, the tickler
'é/ P i coil is set at zero and a local station tuned
B 1 2| . This should be received without the
l:{- the aerial. (In fact, I have received a sta-
. k] tion a distance of 550 miles away without
—— = - aerial, the signals being audible on the loud
b G A+ spcaker.) The transformers are so tuned

WOODEN CASE

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

TRANSFORMER

The trans-

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

wWWW.americanradiohistorv-com—-. . —

that the loudest signals are received. Now
tune in a distant station and retune the trans-
formers, which are very sharp in tuning. It

(Continued on page 1196)
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“Wireless’’ Radio Dancing

By HUGO GERNSBACK.,

MEMBER AMERICAN PHYSICAL SOCIETY

ONE PHOME. TIP TO
METALLIC BRACELET

TINFOIL STRIFS
~ 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 connected 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.

INCE writing my last article, “Par-

lor Magic with Your Radio Set,” in

the October issue, I have had

hundreds of letiers from those who
have tried the experiments and who wanted
additional tricks. The “Wireless” Dance
described herewith comes under that classifi-
cation. and is a rather mystifying sort of
scientific entertainment, from which a great
deal of pleasure may be derived. Here are
some of the variations:

You ask your friend to sit down in a com-
fortable chair, then hand him a pair of re-
ceivers, asking him to put them on his head.
You tlien ask him to grasp onc of the 'phone
tips of the head set, and to his unbounded
astonishment he will hear music, clearly and
loudly. You ask him to get up from his
chair and walk around, the head set remain-
ing on his head, and he will still hear the
music as before. Next you ask your lady
friend to have a “wireless” dance with you,
as depicted on the front cover of this mag-
azine. and in the illustration on this page.
All that is necessary is that both of you
don headscts and that each of you touch one
of the *phone tips of the telephone receivers,
which may either be held in the hand or at-
tached to a metallic bracelet (the latter
can be made from a picce of copper or other
metallic ribbon and a small binding post to
secure the ’'phone tip). As yon 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 hand, the music in the 'phones will
be even louder.

MYSTERIOUS MELODY

It is a rather unusual sight to see a few
couples dancing around the floor with radio
sets on their heads. There 1s, of course, 1o
music to be heard anywhere by the specta-
tors; while the radio set may be in the same

room or it may bhe in an adjoining room.
It makes no difference.

The explanation is very simple. The
writer, who devoted a good deal of experi-
mentation to this latest scientific trick, wish-
es to say here that an apparently similar idea
originated in IEngland some time ago. The
English method. however, is entirely differ-
ent from the onc described here; because
with the English onc it is nccessary to have
extra apparatus for the radio set, particu-
larly transformers to step up the cnergy, and
the head scts are not standard sets, but must
be made specially to order, as they contain
condensers.

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

. oo —
T0 GROUND o g EN &-E' a )
To Tinfol ="

sl
Fig. 4. Here is shown how the connections
are made to ground and tinfoil. 1In ordsr 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 running 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 receiver or loud speaker, a step-up

wWWwW-armericanradiohistorv.com

RADIO SET
T PHONE OR LOUD
SPEAKER MUFFLED
E ORPLACEDIN AN
£ ADJOINING ROOM
(=1
e L=
— BBATL +

RUG ,é‘}}&Foiwa

COPPER STRH»3

Fig. 3. Electricai coanections showing how
tinfoil under the rug is connected with the out-
ut of a multi-tube radio set. With some sets
1t 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 soon
showed that the transformer is not neces-
sary, and that all you uecd is a telephone re-
ceiver in order to give the circuit the neces-
sary impedance. In tuning in, I found that
if one remaims close to the conductor
stretched around the room. the sounds will
come in with a fair intensity with a 5-tube set.
but never loud. If one moves to the center
of the room. the signals are barely audible.
and the results all around are poor.

YOURSELF A PART OF YOUR SET

In all of these experiments it is of the ut-
most importance that you grasp one of the
‘phone tips with your fingers or hold it in
your hand, thus making good contact with
your body. The explanation is that your
body becomes one conductor of a condenser,
while the wire running around the room is
the other conductor of the condenser. The
nearer you come to the wire the better the
results. 1i you let go of the 'phone tip the
signals stop almost entirely. unless vou arc
very close to the air wire. Disconnecting th>
ground also decrcases the signal intensity a
great deal.

The results having been rather poor, I next
tried hanging tinfoil along the walls at regu-
lar intervals (IFig. 2). This gave about 50 per
cent. increase in audibility. but still the re-
sults were not very good. A peculiar thing
was. observed; that is. on grasping one of
the 'phone tips in the hand and touching the
other loose 'phone tip to something metallic
in the room. such as a metallic cigar stand.
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
(Continued on page 1212)
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Five Broadcast Stations [h Ohe 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 watts into

the antenna, is the most powerful 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-

T TG

Above: One of the five transmitters:

it is perfectly shiclded 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,

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

It has long been known that it is at times possible to use a bed-spring in lieu of an antenna, but

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 sets at once, we
) Nevertheless, Uncle Sam has five transmitters
operating in one 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
tubes 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,

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 transmitter installed at Arling-
ton, in 1913, to an elaborate transmitting
cquipment whereby the United States and
outlying possessions are blanketed by the in-
visible radio waves. The Naval radio sta-

(Continued on page 1218)

we have never before heard of such goings-on with a bed-spring antenna as are described by this

radio fan in this article.

O ONE as yet has made out a very
convincing case to prove that the
trouble-shooter’s life is an easy one.
i know. I'm a trouble-shooter;

which. translated from the dog Latin, means
that I'm traveling the zig-zag path to the
sanatorium, perhaps to the penitentiary. Can
I prove it? Ave, verily. It's merely a case
of selecting one of the least aggravating of a
long series of daily idiocies. It takes will
power to keep from choosing a real. raven-
ing, long-fanged chimera of a case; hut no-
body would believe me, so I'll hark back to
a mild little incident of last week.

The truth of this, by the way. is sworn
to and subscribed on imposing, embossed le-

to 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 ecver existed since the first fall
of man.

When the telecphone gurgled urgently last
Thursday evening, 1 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

www.americanradiohistorv-com

Truly, this is an age of wonders, and there is no telling what is likely

more swear-words. The ordinary spaces
were not enough. Tt seems that her $c*$ee
&84 ra-%&*-dio $& e was &1 2cec on
(to make a long story short) the blink. and
that the first thing she knew she’d have to
buy one of these super—9% ?*&-hereto- ?&cec-
dynes. Luckily, my phone is fitted with an
automatic break-in system, so after the first
ten minutes I was able to inquire what the
trouble might be. It seemed that the &% ?ce
thing wouldn’t tune any more, that it would
do nothing but WEAF all afternoon, and
that she was *&%$ tired of this perpetual
weafing.

So I strapped on my climbing irons, tucked

(Continued on page 1225)
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Artists of the Microphone

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

T EATRICE JOY—you have seen her in m
‘\4 the movies, no doubt—iascinating
Charles actress of the screen, came to WRNY. }lllca!:lj of
LIED (il It was in the AMotion Picture Review. We ek State”
prominent had announced her along with a number of Knights of
illustrator, other stars, directors and personages of the Columbus,
is the crea- screen. When she came in, she said: “I— o‘n“'ﬂ’g;"‘if
.‘?(;i%‘s‘oh: I—I—really wish you would excuse me, I the total
Girl” and cannot go on, I am nervous, I have never member-
publisher of spoken to an air audience before.” There RIS
g was no doubt about it, no acting, she was e bus
his - associ- frightened beyond words. of America,
ates handle Finally, she consented to go into the studio Mr. Daniel
]t)he Humor and just look at the microphone, and then ;I;z‘t’;"'tﬂ’;
hent for :ll:e heatr)d th?r D nc;'enltuonedkandI some Catholic ' =~ —
WRNY, ings about herself, and she spoke. It was ircle at
CHAg%}?‘SSOgANA a lovely impromptu speech she made, one of WRNY. DANIEL TOBIN

day. When she was through she jumped
]| with jov. she had done it, she had made her

g the most felicitous I have heard in many a
i )

A . first spoken appearancc!
inter::?isng Now she cannot wait until she goes on The direc-
- . q q e tor of the
singer, again. One of her friends said: “But how Women's
Rose Lau- do we know that anyone is hearing it?” Club Hour,
k;;’::;‘ {:s Then I remembered Election Night here Mrs, Edgar
the  “Am. at WRNY. e had been on the air from f”‘; el
erican | noontime until 7 o'clock, when we started P:°mi§°it'
h'Ssor;,z-Sh_e to broadcast the election returns in the leader of
i ssfng's = midst of a program of light opera music women,
WRNY and many other features. We had loud h°‘a::ektl;'°
the works speakers in every big reception room. Mcem- symposium
of the Am- bers of our staff were handling other re- cach Tues-
erican com- . » day morn-
posers. Her turns from the telegraph lines. At 11 o’clock, in yat 1100
voice  has the “Up and Down Broadway” feature be- Sl
g:i?ec:a“fecg gan, and members of the cast of “Dearest T " WRNY.
i .
adio, ROSE LAURENT Enemy” were heard, and authors, composers, MRS. EDGAR CECIL
members of the orchestra, chorus; and big MELLEDGE

hits from the show were put on the air.
At midnight we had permission to broad-

cast the first Indoor Goli Tournament direct
Heading from the Roosevelt. The biggest golf )
the Talk- champs were to be there. Then we discov- Eug_cﬂeh
ing Ma- ered that every available line that could be FEfV.‘fi‘ ¢
chine and : 1. Lieder
Radio Men, | | used for Dbroadcasting from the Hendrik Singer.”
Inc., Irwin Hudson room where the tournament was He will
Kurtz di - to take place. was in use. What could be preseat L‘;‘
T 008 done? Last minute arrangements brought (e immor-
opular about this condition: . tal Ger-
eatures at William 8. Lynch,. who is the popular s in
wdR N Y, music and sports editor of the station, placed sonés .
;:ingv:t'alré himself in the Hendrik Hudson room at_the sic of Schu-
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 etc, His
WRNY, period at
IRWIN KURTZ ‘Q WRNY EUGENE FREY
“Hello Jane,” he says, and “Hello Phi),”’ she will be a
b answers, and then the two proceed with popular fortnightly adventure.
and concert numbers. Lillian Gordoni and Phil

Elliott are “Jane and Phil.”

Star of the
Radio Art Dr. Spaeth
Players, is author
who pro- of the
duce the ¢“Common
dramatic ense of
classics of Music,”
the past for and the
WRNY 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
Basrrhxe and SPAETH
% AW

www.americanradiohistorv.com


www.americanradiohistory.com

Radio News for February, 1926

1123

kiddie

will be heard
every other
week in ac-
tual dance
d e m o nstra-
tions, Sensi-
tive boards
and other ap-

paratus will

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.

DR. CHRISTIAN F.
REISNER

B

hy

enable the

*é audience to hear and visualize the movements.

Ilonka’s full name is Ilonia Sheer. She is the
youngest dance mistress, and the creator of all
the dances which her pupils use. Ilonka will be

prise the
reviving t
sical com
this reper
Straus,

comes fro

THE SADRIAN TRIO
The Misses Phillips and Miss Berley com-

them with a feeling akin to affection. In

of Gilbert
Offenbach, Sousa, Victor Her-
bert and many others.

Sadrian Trio, which has been
he delights of the old-time mu-
edies for those who remember

toire has been comprised music
and Sullivan, De Koven,

The Sadrian Trio
m Boston, and have had many
club engagements.

starred in a Broadway production this season. /

T

Patrick
Pierce di-
rects Rog-
er Wolfe
Kahn’s or-
chestra at
WRNY.
It is a fine
ensemble of
eight gifted
young mu-
sicians. Oc-
casionally
Mr. Kahn
takes part
himself ——

and he can

ordering them around as though they were
amateurs. I put the microphone at my desk
and as Lynchie telephoned up the reports, I
repeated them into the microphone, and
added such comments about the election, the
station, and reclated and unrelated matters as
I could summon to my tongue. There were
moments when Lynchie was gathering in-
formation, and while waiting during one of
these intervals for reports, I decided to find
out if anyone was 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 if 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
from New York, Brooklvn, Long Island,
New Jersev and Connccticut. 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. KEvery single

Tom Hill is
the presi-
dent of the
American
Society for
the Promo-
tion of Avi-
ation, Inc.,
and brings
all of the
eminent
ayiators to
WRNY to
inform the
public on
this vital
subject of
interest to

every American,

TOM HILL

ye

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

Block
speaks on
mental and
health mat-
ters from

WRNY.

2N

o PATRICK PIERCE office in New York and Brooklyn is clogged DR. SIEGFRIED
with hundreds of calls waiting for you. We BLOCK
(Continued on page 1182)
Samuel Po- L
lonsky: A Hleltty }:IxthxankCat-
upil of Al- tell: ou know
gxpa nder her as *The Birth- ghraistlngn}-l
Block, and day Lady.” Every Asst. Masi
larer of night she appears cal Director
Leopold at WRNY in the at WRNY
Aver. He feature “Whose and a ca
is now di- Birthday Today?” pable - offi-
viding his Her talks bring il ccoms
timebe- out the mystic as- panist. He
tween his trological and nu- reads. B
concert merological mean- music' iat
work and ing of the day. sight
teaching. Has she read youtl 3
He plays name as yet?
= popular
concert
SAMUEL POLONSKY classics at HETTY FITHIAN RALPH CHRISTMAN
WERNY CATTELL
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Here is shown one of the enormous inductance

coils used in some of the latest high-powered

radio transmitting stations. The huge induct-

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

Gilbert Moss, the wireless opera-
tor, is sailing around the world in
the “Elizabeth & Blanche,” a
lifeboat of twelve tons, to demon-
strate the necessity for ships’
boats 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-
men will man the craft. © Henry
Miller Service

A passenger in the radio phone 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.

1: 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.

T
=y s
- e

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

tions. Note the comparative size with the man standing
between them.

TR
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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 Lon-
don cafe. There is no aerial,
earth or accumulaters. @
Henry Miller Service.

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

A 0

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 2AGW. © Kadel & Her-

bert.
&

et
AN

With the installation of elaborate receiving and ampli-
fying equipment, the Cornell Club in New York takes
the lead in intreducing 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 through the loud speakers, one
of which is shown being set up in the dining room of
the club. ©ZXKadel & Herbert.

P

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 an~’ assaciated

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 antenna 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 Rapio NEws.

. The first article of the series appeared in the January
T hese 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 Rapro 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 attempt was made to en-
lighten the reader as to 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 be so short that the density of
the electric charge

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 cycle the line has the form shown in
Fig. 3, and at the end of the cycle, the form
of Fig. 4.

The amplitude of the kink in the line, or,
the distance it is from the original line AC,
at any instant. decreases as the distance 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 is 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 he
considered to be produced by the creation of
a closed line of electric strain of equal
strength represented by the dotted rectangle
drawn in Fig. 5. If such a closed line were
created the lower part would oppose, or de-
stroy, the line Bh, and the upper part would
create the line Cg. 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
would set up mag-
netic lines of force,

on it is uniform from

one end of the por-
tion to the other. n
The charge is mnot
actually  distributed
uniformly, but varies
continuously from
one point to the
other. However, if 8 H-- |
we take a short .

FIG. 1

enough portion, we A
can say, without
sensible error, that
the charge is distri- u
buted uniformly over
it.

At a certain in-
stant therefore,
when the charge on
this portion of the
antenna wire has a

the wire has a cer-
tain value. The field
may be represented
by a number of lines
stretching  radially

I
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and the direction of
these lines could be
determined by the
usual right hand rule.
In the present case,
therefore, represent-
ed by Fig. 5, the
magnetic lines of
force would come up
C to the reader, out of
the paper, on the left
side of the antenna
wire, around the
wire, and down into
the paper on the
right-hand side.

A magueric field
will thus be created
about the wire; the
lines of force will be
circular about the
antenna in plaoes

FiIG. 3

Fi1G 4

""" c perpendicular to its
axis, in other words,
3 | CYCLE parallel to thz earily,

since we are consid-
ering a perpendicular

from the wire. It
must be remembered
that the lines of
force always
emanate from a charged surfacc in a direc-
tion at right angles to the surface. At a dis-
tance from the conductor, however, the lines
may change their direction, due to many
things, as is seen in the distribution of the
electrostatic field about a grounded vertical
antenna at some distance 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-
cycle. Now suppose that during an extreme-
ly short interval of time the electron moves
from the point A to the point B, in Fig. 1.
1t carries along with it the end of the line
of force, and because these lines of force
possess something akin te 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

As the electron oscillates up and down in the antenna wire, a kink is formed in the line of
clectric force, which travels outward from the wiie.

stages, of a quarter-cycle each.

as the distance from the antenna is increased.
The reason lor this will be better understood
as we proceecd.
HOW THE ELECTRIC CURRENT IS
DISTRIBUTED

The next thing to explain is why this
charge in the shape of the electric line of
force acts like an electric current in space

-and produces the magnetic field which always

accompanies it. For the sake of simplicity
let us suppose that the kink, instead of hav-
ing the sinusoidal wave form shown in Fig.
4, has a rectangular form, as shown in Fig.
5. The line is continued on both sides of the
antenna wire, for it must be widerstood that
the lines emanate radially in all directions

FIG. 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 nullified and the portion Cg is
formed by this hypothetical closed loop.

www.americanradiohistorv.com

The complete phenomenon is shown in four

antenna. The electric
and magnetic fields
were shown clearly
in the diagrams in
my article in the preceding issue of Rabio
NEws.

The 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 next instant in the form of electric en-
ergy. :

‘The explanation given above, by means of
the closed line of electric strain, has been
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 these 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, So that the lines of electric
strain start on one part, say the upper, and
terminate on the other, say the lower. As
the electrons oscillate back and forth, kinks
are produced in the. lines which travel out-
ward from the antenna, which, due to the

(4}
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mertia ot the lines, unite 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, thesc loops must be semi-
loops starting at the electrons in the wire,
and ending with their feet resting on the
earth. As each loop is formed it pushes the
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-

3
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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.
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cessive maxima of electric strain dirccted
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 conducting earth. The
effects that occur when the earth has con-
siderable 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 interesting.

The radiation fheld assumes a complicated

form. In particular, there are two sets of
loops of electric strain brought into cxist-
ance. One of these sets s similar to the
preceding case where the antenna was oscil-
lating at its fundamental. I it is made to
radiate oscillations which have a irequency
equal to twice the fundamental frequency
(i. ¢., the first harmonic), we have the con-
dition shown in Fig. 7. The radiated elec-
tric field consists of semi-loops terminating
on the earth. which follow the curvature of
the earth, and groups of closed loops which
are shot off in an oblique direction away
{rom the earth. This high angle radiation
may account for some of the effects that
have becen 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-
poses the normal radiation. The reflection may
be due to the Heaviside layer. Here is a fer-
tile field for experimentation in the short-
wave region. If 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-length. It will then be
radiating a wave, the frequency of which
will be twice its natural frequency. There
will then be a normal and a high-angle radia-
tion. It should be possible to reflect the lat-
ter 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 bu;ld an antenna and reflecting system
which would not be too large.

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

The Mysteries of the Wire Tables

HERE is, perhaps, no table that is

used so often, in electricity in gen-

cral, or in radio design, as the table of
wire constants, and it is interesting to note
how little is generally known about the wire
tables. We shall, therefore, endcavor to
point out some interesting things about the
tables on this and succeeding pages.

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

.3243

d=——
(1.123)»
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 large
sizes of wire, let 0000=—3, 000=—2,
W0W=—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 is 101.9 mils (a mil is equal to
1/1000 of an inch). This is roughly 100
mils (or 2.1 inch). Now count up three

unsystematic collection of numbers.

By HERNDON GREEN

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 count down three places from
No. 10, The diameter of No. 13 is 71.96
mils, which is the diameter of No. 10 di-
vided by 1.4, The value 1.4 happens to be

Despite the fact that the wire tables are being used thousands of times a year by thousands
of persons, there are few of them who regard the tables as anything other than a mere
To tell the truth, even the wire tables are prepared in a
systematic and scientific manner, as those who read this article will readily understand.

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

36

32

IR

This smooth curve
proves that there

numbers and wire
diameters follow a
very definite rule,

was a method in the 24 | |
madness of the man
who got up the wire |
tables. The gauge 20 | { :
|
|

represented by this

curve, and the for-

mula in the first col-
umn on the left.

WILWBHINT .,

8
I

]
T
B £S5 GAUGE

|
|
|
-1
|

'l T
|

DIAMETER IN MILLS
Il i I 1

ﬁ‘:s\\*\

)

WWWwW.americanradiohistorv-com

20 40 . Gb 80 100 120 140 160 180 200 220 240 260



www.americanradiohistory.com

1128

FEW years ago the “oscillating
crystal” was a mythical piece of
radio apparatus, mentioned by radio
men only in a jocular fashion. The
mere term was considered a synonym for
“impossible,” and was used in discussions
‘to express scepticism of a projected radio
set or instrument. Time has changed this
attitude considerably, for now the oscillat-
ing crystal is a very tangible and efficient
piece of apparatus which is doing respectable
service in many important radio broadcast
installations and which is also finding em-
ployment in other fields of activity.

ADVANTAGE OF CRYSTAL OSCILLATOR

The particular advantage of the crystal
oscillator lies in its absolute constancy of
frequency. This characteristic is applied
to advantage in the close control of short-
wave broadcast transmmitters, in which the
slightest shift in wave-length means a swing-
ing signal at the receiving end, and has also
been applied now for the accurate testing and
calibration of receiving sets. The system,
decidedly unique in many respects, is not at
all complicated, and can be dupiicated on a
smaller scale than outlined here for pur-
poses of amatcur experimenting.

Briefly, the system is an arrangement em-
ploying two units, consisting of four tubes
and one oscillating crystal apiece, the entire
assembly furnishing four separate and dis-
tinct frequencies, which are fed to one com-
mon aerial feed wire and which can be
tapped off that wire all at once, \\{lthout
interfcrence, for the purpose of testing as
many as a dozen 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 constant opera-
tion, at the time of this writing, for almost
two months. at the rate of 24 hours 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 comprehensive idea of the
affair. A detailed description follows:

The cntire oscillator apparatus is housed
in a large steel filing cabinet. which serves

* Chief Engineer, Sleeper Radio Corporation.

Here is the complete as-
sembly of cryswal oscil-
lator, modulaung 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
housed the multiplicity of
apparatus indicated in the
diagram on the following
page.

TR Y

very conveniently as a complete shicld. When
the doors arc closed the only thing visible
is a single shielded wire, which is the labora-
tory “aerial.” There is no direct ground
connection, the capacity of the installation to
earth being sufficient to “float” the system.

As can be secn from the illustration, there
are five shelves. The first and third support
the two oscillator units, which are identical
except for electrical constants. The second
shelf holds the interference-preventing traps,
the fourth an audio oscillator, and the fifth
the “A” and “B” batteries. The crystals,
spring-suspended to prevent mcchanical jar-
ring. are plainly visible in the upper left-
hand sections of the instrument panel.

THE DIAGRAM EXPLAINED

A complete hook-up of one of the units
is given. At first sight this appears to be
extremely complex. but upon close examina-
tion it will prove to be readily understand-
able. There are four tubes. all UV-201As,
which are respectively designated as TI1,
T2, T3 and T4. T1 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 the 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. Here we have the crystal being
used in connection with the calibration of radio receivers in
a large factory, The arrangement used is very ingenious and.
simple. In the future there will be little, if any, guess work
in building radio receivers for the use of the general public.

the radio frequency output so as to produce
a signal of the broadcast type; T3 amplifies
the fundamental frequency as determined by
the inductance and capacity clements of T1,
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 is 275. The
other unit is set for 400 meters and, conse-
quently, 200 also.

Following ‘through the diagram from 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-
late 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 solcnoid of
ordinary hroadcast dimensions, and C2 is a
.00035 mfd. variable condenser. Coil LS in
the grid circuit (and the L5 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 3% inch in diamecter. Each section is
placed in a groove in the tube 4 of an inch
decp, the idea of the scparate scctions being
to ]rcducc the inherent self-capacity of the
coil.

12 is the modulator tube, whose grid cir-
cuit is actuated by a 1-K.C. note generated
by a simple audio oscillator, shown under
the crystal in the diagram. The .5 mfd.
fixed condenser passes the R.F. 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 LC1 and LC2. LCI1 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 C3 and C4 are
straight .00035 mfd. variables, while con-
densers C5 are small balancing condensers
of 40 mfd. maximum. The latter, in con-
junction with the split secondaries, serve to
neutralize the amplifiers completely, an
action which is necessary to prevent inter-
ference between T3 and T4, The coils L3
are regular R.F. chokes, and serve to pre-
vent 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 tuned to the
* fundamental, a tuned trap, L6-C6, 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 mfd. 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 connected directly to one wire, as are
the 400-200-meter outputs from their re-
spective amplifiers. Thesc wires then run
into a trap system which keeps all frequen-
cies in a single antenna wire which feeds
the receiving set under test. and which also
keeps them out of each other. The traps
are simple, comprising inductance and ca-
pacity units adjusted to the wave-length
figures indicated. Only three waves, 400,
275 and 550 meters, are employed in the
system pictured, so the 200-meter trap shown
in the hook-up is not actually used. The
three condenser dials of this trap unit are
shown on the second shelf in the photograph.
The 200-meter channel can be used any time
it is desired.

The series traps need little explanation,
being much like receiving wave traps. The

400-meter circuit chokes out the 400-meter
wave from the 400-meter oscillator (not
pictured), thereby 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 external connection of the whole
apparatus. This is tapped at the various
test tables where receiving sets are being
examined, each table being equipped with a
separate trap system of its own. These are
shown diagrammatically, and need little ex-
planation. Each circuit contains a straight
coil and condenser tuned to one of the three
frequencies tapped from the common antenna
feed wire. The variable resistances provide
over-all control of the input. The fixed
condenser “C” and the resistance “R” simu-
late actual antenna conditions, “C” being
about .0025 mfd. 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 receiving set, which energy in
turn actuates the set to some established
standard. Direct comparative readings are
obtained from a vacuum tube voltmeter, so
there is a real basis for set 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-
iected 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 interference
in neighboring receivers, as both the oscilla-
tor and the “aerial” wire are completely
shielded.

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

. in this oscillator system. He has described

It is hung on

springs in order to obviate errors which might

arise from vibration of the building, panels,
etc.

A close-up view of the crystal.

only his own adventures with the crystal in
one interesting and hitherto untouched
branch of their application, and he hopes the
readers of Rapto News will find some ma-
terial for experiment in the article.

[For the interest of our readers, it may be well
to note that on page 952 of the preceding issue
(January) of Rapio NEws there was a _very inter-
esting article on the crystal oscillator. The present
article, together with the previous one, will give
the reader a very good idea of the importance of
the crystal oscillator, and some of its many uses
in radio work.—EDiTor.]
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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 enthusiasm 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

transmission. This tube is built in such a way as to minimize the capacities between the elec-
trodes, and at the same 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 remember some seven 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 commercial form,
part of the development of which was done
in Rapio NEws laboratories. It has now been
brought to final perfection by the DeForest
Radio Company and is available to amateurs
especially for short-wave work. It will be
remembered during the early 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 special 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 employed. At that time there
was 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 Rapro 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 frequencies. 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
pumping process is carried on with a po-
tential of 1200 volts on the plate so that
every possible care is taken to see 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.

Photo by courtesy of

; the DeForest Radio
f Company.

Secret Broadcasting—Its Possibilities

By L. KELLEY

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 them to know what develop-
ments have been going on along these lines. Mr. Kelley tells us in this article about some work

—_2

OW and then, in his perusal of the
various radio publications, the
broadcast listener chances upon an
article dealing with the problem of
financing of his favorite 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-

=

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

Across the Atlantic, our European cousins
are confronted with an entirely different
proposition.  Throughout Great Britain,
France. Germany, Russia, Spain and many
other countries, millions of eager and inter-
ested listeners are paying annually to their
respective governments amounts of money

L

The first method de-

WV

sl

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 s
repeated continually,
A similar apparatus,
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properly synchronized,
is needed at each re-
ceiver.
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that has been done on secret broadcasting in Europe.

mounting into the millions for the privilege
of listening to broadcast programs. This
money is collected from the people for
licenses to own and operate radio receivers,
and part of it goes 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 been some
talk about secret broadcasting, and it has
caused John Bull to snap to attention— qui
vive! 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 system 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 transmitted
message with an ordinary receiver 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 transmit 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 intervals, and by
some form of synchronization 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

il e

LONG HEAT WAVES
Fl1G. 1

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.

I.'_

remarkable confirmation of Maxwell’s
theory, since he proved that they travel with
the same speed, and exhibit 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 cms., and visual
light from 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 heat waves of the so-called
infra-red region of the spectrum out as far
as wave-lengths only a few tenths of a
millimeter long.

While there was no real doubt in the
minds of all the scientists that the elec-
trical and heat waves were identical, yet
the hope of actually joining the two experi-
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Professor Nichols’ adaﬁtztion 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 demonstrated mathematically by
Maxwell a long time ago, but it has never before been demonstrated experimentally. At least
experimenters have never before produced waves short enough to be classed in the same range
In this article 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 oscillator
consists of two similar brass rods terminat-
ing at one end in polished brass knobs. At
the other ends were fixed metallic plates
(P) which acted as condensers. These were
fastened as shown to the secondary terminals
oi the induction coil. The passage of an
oscillatory discharge through the gap caused
the cmission 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 be brought
about by decreasing the size of the oscillator
and the condenser plates, for less electricity
may then be stored within it. It was by in-
creasing the size of the inductances and ca-
pacities that Marconi was enabled to abtain
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 electric dis-
charge through a paste of metal filings, as
shown in Fig. 3. Each small filing acted
as an individual oscillator of the Hertzian

PASTE CONTAINING IRON FILINGS

e ——_

e, e
x_:_l.__w/’//
RADIATED WAVES

«—— T0 INDUCTION COIL ———
FIG 3

By passing an_electric discharge through a

paste of metal filings, Arkadiew, about a year

aﬁo. produced electric waves of extremely

short wave-length. Each small filing acted as

an individual oscillator of extremely small in-
ductance and capacity.

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 ingenious modification of the device
known as Crooke's radiomcter, the late
Ernest Fox Nichols and J. D. 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
blackened 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 energy 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. R

THE ADAPTED RADIOMETER

Professor Nichols” adaptation of the above
principle is diagrammed in Fig. 5. The
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framework 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 vessel
from which the air is exhausted. Any en-
crgy entering through the window of the
enclosure and falling upon the blackened
surface E will tend to cause a rotation in
the direction of the arrow. The amount of
rotation was measured by the deflection of
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The original Hertzian waves were produced

by an induction coil and spark balls, as pic-

tured here. Waves as short as one centimeter
were produced by Hertz.

the 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 (Fig. 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 quite out of proportion. Two minute pieces
of fne tungsten wire, A, only two-tenths
of a millimeter long, were sealed into the
ends of the glass tubes B, immersed in kero-
sene 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
into the open ends of tube to within 2 mm.
of the tungsten wires.

(Continued on page 1217)

SUNLIGHT OR
HEAT
RADIATION

The light rays from the sun, falling upon the
polished sides of the vanes are reflected, and
those falling on the dull sides are absorbed,
thus causing the radiometer to rotate as indi-
cated by the arrow.


www.americanradiohistory.com

1132

Radio News for February, 1926

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 to which it is put in the field of electrical and automotive engineering.

N OUR last issue we described the
Cathode-Ray Oscillograph, explaining
how a narrow bcam of electrons, shoot-
ing through a hole in the anode of a dis-
charge tube, may be deflected by an electric
or by a magnetic field. The deflections thus
produced, being proportional to the elec-
trical or magnetic forces applied, may be
used to measure those forces. Since the

? 1OV. A.C.

Vo VoV V. V. V. V.W.N

— 10,000 ———{+——10,000

"

Ky

L FiG.|

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,

electron beam, which is the “pointer” and
only moving part of this device, has practi-
cally no inertia, its indications will follow
the variations in the forces without lag;
and, consequently, changing or alternating
forces can be plotted accurately, no matter
how high the frequency 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
purposes as, for instance, to the accurate
synchronizing of oscillating circuits.

Commercial 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 necessary to the operation 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-cathode tubes can be operated
with 300 to 400 volts of ordinary dry “B”
batteries betwcen anode and cathode:; but
cold-cathode tubes require in the neighbor-
hood of 10,000 volts on the anode. Although
the hot-cathode tube is the more widely use-
ful of the two, nevertheless, in special work
the cold-cathode type is often employed. 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. trans-
former delivering 25,000 to 30,000 volts is

used with a tap at the middle of the secondary
winding. The condensers C are of .05 wf.
capacity, and the choke coil L has an in-
ductance of about 5 henrys. The current
delivered through the tube is direct, very
nearly of constant value, and under about
10,000 volts pressure. The power which can
be 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, therefore, of unilat-
eral 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
oscillograph, 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
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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 first
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 month’s ar-
ticle that, when no oscillating potential is
acting on the deflecting plates to either side
of the electron beam in the oscillograph, the
point of impact of the heam on the fluores-
cent end of the tube is indicated by a single
bright spot; whereas, when an oscillating
potential is applied to the plates this spot
1s drawn out into a line. 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 retina of the cye 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 beam do not take place over the
same line. This can be done, either by mov-
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ing the fluorescent screen sideways, or by
moving the becam 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
frequency were one million the screen would
have to be moved at least 2 millimeters in
one-millionth of 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 of times
in a short interval. This makes it immedi-
ately apparent that the fluorescent screen
camnot be used in the study of brief elec-
trical impulses. To get a record of such
impulses we are forced to use a photographic
plate in place of the fluorescent screen. A
single passage of the cnd 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 insidc 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 BD 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 be 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 frame at right angles,

L
M M
—
L
PATH OUE TO PATH DUE T0
OSCILLATION IN OIRECT

— CURRENT IN M
i
A U{_\ﬂ B

DUE TO

coie L

SPREAD OUT WAVE
L AND M TOGETHER

FIG. 3

Showipg 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 free to rotate about
the axis of the tube. )

The cylindrical cavity behind S contains a
“Alm reservoir,” 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 examined visually on the
fluorescent screen by looking through the
windows and, after adjustments 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
evacuated to a high degrce by fast-rununing
vacuum pumps which are kept in action con-
tinnously 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 (Fig.
3) will result. This curve will represent
the wave form of the oscillation in L even
though the rate of displacement due to M
may not be entirely uniform.

The sketch of Tig. 4 is drawn from a
photograph taken by McEachron and Wade
with an oscillator frequency of 50 kilo-
cycles. The scale drawn along the top line
shows how much of the record corresponds
to one-millionth of a second.

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 condenser
through a gap Dbetween two needles in
parallel with it. At the point @ 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 b after one-millionth of a second.
About eight-tenths of a millionth of a scc-
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 brcakdown potential to a
needle gap and the actual breakdown. The
record was made by connecting the two sides
of the needle gap in a suitable manner to the
oscillograph deflecting plates, K; the coils,
L and M, being set so that thc deflection
along the plate, due to the current in M, is

MILLIONTHS OF A SECONOD
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The ragged portion of the graph, a, b d,is
caused by a condenser discharge, and the
attendant voltage fluctuation.

in the same direction as that due to the de-
flecting plates K. Three influences are thus
seen to be acting simultaneously 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
H to I; and during its travel from a to d
it is also deflected up and down by the surge
across the needle gap.

This is the first instance where time lags
of a tenth of a millionth of a second have
been directly measured. Such time inter-
vals are inconceivably short—yet liere 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 necessary, to
ensure that the ncedie gap discharges dur-
ing the time the beam is moving from H
to I. This journey is made only once on
each 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 beam are projected through the anode
perforation after a voltage drop of 10,000
or more volts, they move along to the film
with tremendous velocities and suffer rela-
tively small lateral displacement from the
action of the deflecting plates or coils. If
the electrons were moving more slowly they

s
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FIG S

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
reached the film, and the instrument would
be more “sensitive” and could be used in
investigating less energetic happenings than
the condenser discharge described above.

For the multitude of uses where a more
sensitive instrument is a necessity we must
turn to the hot-cathode oscillograph. In
this type, since the electrons are produced
from a hot wire by the thermionic effect,
entirely independently of the anode voltage,
well defined beams of electrons can be ob-
tained under driving voltages of 300 to 400
volts. Such beams are readily deflected by
small lateral forces.

THE THOMSON OSCILLOGRAPH

One of the best of the hot-cathode oscillo-
graphs is that described by Dr. D. A. Keys
of McGill University, the design of which
is ascribed by him to Sir Joseph Thomson.
the great English physicist. This oscillo-
graph is sketched in Fig. 5. The part A to
B is made of glass—the part B to C of
brass. The glass part contains at C a
spiral tungsten wirc cathode, which can be
heated to incandescence with a storage bat-
tery. The filament is surrounded by a
short metal tube connected to the negative
end of the filament battery. This negatively-
charged tube serves to concentrate the elec-
tron discharge 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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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 to the anode some electrons from the
filament shoot through this tube, and com-
ing out iunto the deflection chamber on the
far side constitute the oscillograph beam.
At K L and M N we have pairs of deflect-
ing plates between which the beam shoots.
At S is a fluorescent screen which can be
viewed through the window W for pur-
poses of adjustment; while at F we have a
photographic 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 instrument. This device is evacu-
ated by a high-speed pump which is allowed
to run contmnuously, just as in the Dufour
pattern. The clectrical connections are also
shown in the diagram. The anode and one
plate of each pair are all connected to the
brass case, and earthed 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 connected to. an automobile magneto.
The insulated central terminal of the plug
must be connected to the plate K and the
body 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 trequency
and giving a pure sine wave voltage. The
changing potential on M, due to this oscilla-
tor. will cause the end of the electron beam
to move up and down on the plate once for
each complete cycle of the current. If the
oscillator 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 mo-
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 in-
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

British applications for
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:

TN

i TAKNG STRIBPEN
ORLEAD

ERD

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.

May ..ol 1,371,581
June ...l 1.387.933
July oo 1,379,275
August ..., 1,422,603
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

g ——y Despite wide public in-
: Two Sta- = ¢ et broadcasting in
{ tionsfor :  Deymark has lagged be-
: _ Danish :  hind in the world-wide

Radio Fans © race for better stations.

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

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

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 from the government, the
press, the radio clubs, and other 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

élllll“ll;.lllllllllllll IO A ne‘v wor]d's record
i Re-broad- for re-broadcasting at a
; casting at great distance was estab-
i 9,000 Miles lished recently, when the

Westinghouse radio sta-
tion KFKX, 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 more remarkable
when we consider that the event was not
pre-arranged. The amateur 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 tonc; and
those who heard the re-broadcast program
declared that it was vnearly 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
The high-power broad-
25-'KW. casting idea 1s being taken
Station for up across the water al-
Dutch most as rapidly as it is

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

:_"!“l'l||||IIIIIIIII:UII“'“III:I“‘lulllll llg Il] nineteen twenty-t‘vo
Prescrip- - the United Fruit Com-
tions by : pany instituted a free

Radio

A

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 of 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.,, WBF ; 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 radio magazine, ‘‘The Radio Experimenter.” It shows part of an article entitled “All

About Verniers,” written by Sylvan Harris, in the July, 1925, RADIO NEWS, as reprinted by the
Japanese Radio Experimenter.
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Puerto Barrios, Guatemala, UF; Managua,
Nicaragua, UL ; Bluefields, Nicaragua, UQ;
Cape Gracias, Nicaragua, UW; Puerto
Limon, Costa Rlca UXx; Almxrante Pana-
ma, UB; Santa I\larta Colombnd, U

United -Fruit 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
from any of these stations, or from any United
Fruit ship, the call letters of all which are
listed in the International Call book.

Due to the fact that this service is free,
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 lllustratxon
It is claimed that their weight is neglig-
ible, and that the size of both, with sup-
porting clips_included, is less than that of
one of the old type. The extremely light
weight of these phones makes a conven-
tional headband unnecessary.

SPAIN

The Torea-
dors Take
the Air

An endeavor has been
made in Spain to broad-
cast the “atmosphere” of
the national sport, the
bull fight. A microphone

I3
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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.

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 cvents of the ring and speeches
by the leading toreadors as well. This fea-
ture, it is understood, is meeting with much
favor among the Spanish audiences, who love
a bull fight as much as Americans do their
bascball.

i ———"%s In another column the
An Inter- fact is mentioned that
esting View the average European au-
point On dience is concentrated
DX rather closely about the

broadcasting station.
This condition is emphasized in a story that
comes to us from Mr. F. Garibay, Jr. of
Tampico, Mexico.

A certain rich Spaniard, whose estates are
located in the foothills of the Pyrenees, pur-
chased, while in Madrid, an excellent Super-
heterodyne 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 next 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 in, DX stations from all
over Europe, and all equally unintelligible.
Finally 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 outhft.

“Sir,” he said, “this is undoubtedly a won-
derful outfit, but won’t you be good enough
to allow me to exchange it for one 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.

lom Pri Esperanto Kaj Radio

de* JAMES DENSON SAYERS

NEews.

La lcgantoj de Rapio Nrws kiuj lernis
Esperanton per la kursoj publikigitaj en éi
tiu revuo rajtas gojigi pri la lastatempa
progreso de Esperanto kiel la monda
helplingvo kaj speciale en la fako de radio.
Kaj ¢i tie, antail ol iri antaiien mi volas doni
laitdon kie gi taiigas. Ranio NEws estis
la unua granda radio—revuo en la mondo
entrepreni subtenadon al Esperanto kiel la
bezonata mondhelplingvo, sekvita baldai
de la granada Brita revuo, Experimental
Wireless & The Wireless Equccr Nun,
preskail sin escepto, radio-revuoj de Europo
kaj multaj en auaj landoj sekvas la gvidemon
de la supre cititaj revuo kaj vigle proklamas
Esperanton.

Parolante kun du aliaj redaktoroj de
usonaj radio-revuoj pri  Esperanto, ili
respondis al mi jene: “Ni atendos &is niaj
legantoj postulas Esperantan faken. Ni
kredas ke Ameriko ne bezonas la interna-
cian lingvon sufié¢e nun por doni spacon al
gi.” Sparemuloj de spaco je la kosto de
vera progreso! Tiu kiu ne povas vizii la
morgatian tagon kiam la finoj de la mondo
estos en Ciu laiitparolilo estas ja blindulo,
Vere progresema, valora revuo enketas pri
tiaj demandoj kiuj koncernas siajn legantojn
kaj gvidas en la afero. Tia estas la devo de

*President, New York Esperanto Club.

Mpr. Sayers has been writing articles on Esperanto for quite a few months past for RAplO
He has also spoken on Esperanto from the radio broadcast station of Rapio News,
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.

gi. Estonte, kiam estos ordinara, Ciutaga
afero uzi Esperanton inter nacioj per radio,
la mondo memoros la brilan, insisteman
pioniron. Rapto News, kaj gian &ame
antduenngardantan redaktoron, Hugo Gerns-
back. Eble saJnos ke ne tute decas ke tlaj
vortoj aperigu en Ranio NeEws, sed mi
petas la Helpan Redaktoron, S-ro Harris,
permesi ilin enpresigi. Mi nur respegulas
la sentojn de Esperantujo.

Al la listo publikigita en Rapio Nrws de
disaidigaj stacioj tra la mondo uzantaj
Esperanton ni povas nun aldoni aliajn gis
la nombro—Ilait plej novaj raportoj—de 27.
La granda, nova stacio jus finita en Nagoja,
Japanujo, uzos Esperanton en sia programo.
Estas en tiu Japana urbo eldonata granda
tagjurnalo, Ain-Nichi, kiu regule havas Es-
perantan fakon.

La plej brila lastatempa sukceso de Esper-
anto estis ago de la Universala Telegrafa
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, antaii iom da
tempo, petis la Unuigon fari tion. La decido
signifas ke oni nun povas telegrafi alilanden

WWwWWw.americanradiohistorv.com

per Esperanto s pagi pli ol por klara, nacia
lingvo. Alie, oni devus pagi same kiel por
koda kablegramo. La Unuigo rifuzis
similan akcepton al aliaj internaciaj lingvoj,
tiamaniere montrante ke Esperanto estas la
sola kiu meritas tian konsideron.

S-ro Kenji Ossaka, de la Ministerio de
Imperiaj Fervojoj de Japanujo, eble la plej
fervora Esperantisto de la Malprokisma
Oriento, kiu nun studas fervojan teknikon
en Usono. diras ke la Japanoj, speciale la pli
juna generacio, treege interesigas pri radio
kaj ke pro la fakto ke en Japanujo Esper-
anto cstas 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. lk.t.p.}, 350 literaturajn librojn kaj
27 librojn ati pecojn de muziko kun kantoj!
en Esperanto.

Laii plej novaj sciigoj, estas nun eldonataj
en la mondo 67 jurnaloj, revuoj, k.t.p., en
kaj por Esperanto.

Inter multaj leteroj kiujn mi estas
ricevinta de legantoj de Ranio NEws, una

(Contimued on page 1222)
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The Autoregenerator

N THE January issue of Rapio NEws a

type of radio receiver was described in

which regeneration is 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 secondary with a high re-
sistance, and coupling the circuit to the
antenna by means of a pick-up coil.

The sc]":ematic 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 set employing a radio frequency
amplifier is described in this article. In the
previous article we dealt only with the re-
generative detector.

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.

By SYLUAN HARRIS

The autoregenerator described in this article is a further development of the one described by

Our readers will find this an exceedingly inter-

esting circuit with which to experiment; 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
frequency increases to 1,000,000 cycles per
second the resistance will increase to 8 ohms.'

=

FIG. |
The basic circuit arrangement upon which 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 frequency 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 determining the change of re-

REGULATION OF THE RESISTANCE

We have now the essential elements of the
circuit described in this and the preceding
article by the writer. We have, on the one
hand, an incrcase 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
circutt, it is possible so to regulate things,
that the circuit can be continually held on
the verge of self-oscillation, which is the
condition, as everyone knows, under which a
vacuum tube is most sensitive as a receiver
of radiated energy, either as detector or radio
frequency amplifier.

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-

Plan view of autoregenerator. 1, antenna coupling coil; 2, secondary loa ding inductance and tickler of R.F. tube; 3, R.F. stage high resistance;
4, R.F. tuning condenser; 5, R.F. tube; 6, interstage coupling coils; 7, 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.

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 connected in shunt with an inductance coil,
whose resistance is very small compared
with its reactance, the resistance between
A and B will increase as the square of the
frequency of the current in the circuit. As

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, it 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. It is also known that this apparent
resistance decreases as the square of the
frequency. A study of this has been made
by Jolliffe and Rodman of the United States
Bureau of Standards.

www.americanradiohistorv.com

able condenser in Fig. 1. The resistance of
this latter is supposed to remain constant as
the frequency varies. We know it does not;
in fact, it not only varies with the fre-
quency, but it also varies with the setting 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-
tained 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, likewise, 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


www.americanradiohistory.com

1137

1926

Radio News for February,

‘I3SUSPUOD PUE FeI-plIB 1070333p ‘0z ¢siasuspuod ssed-Aq ‘61 32el [013U0D JUSWIRIY PUOIIS ‘G I3 del [013U0Y JUIWE(Y ISIY /T {YIIMS Judw
~ely ‘g1 fsa3uadwe ‘gy faqn3 lsyydwe ‘'Y Puz ‘vl !IswIojsuesd ‘'Y puz ‘€1 '9qm J'V 3ISI 'ZT fIawIojsueal " Y IS 'TI {9qN3 J03039P ‘0T ! IIsuspuod Juruny 3ma
=319 3032233p ‘6 'L 1100 Jununys ‘Soueysisel YSiy ‘g {1213 pue 102 Bulpeo] L1epuodIs JINDIID 3030933p ‘/ !I6d Bundnod ade3siajur ‘g {aqn3 zayrdwe ‘'Y ‘S ¢19suap
-u0d Jumuni ‘¥ ‘p z:(10° Jupunys ‘oueisisas yIiy ‘g I3l PUE 102 JuipeO] AIBPUOIIS " Y ‘T !I9[dN0od euuAUE ‘I ‘I0je1auadaiony Ayl jo Inoke| pafrerd(

JOLlUY¥3N303401NY 40 LNOADT J1LUINAHIS

www.americanradiohistorv.com


www.americanradiohistory.com

1138

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 operation,
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 from 25,000 ohms all
the way to 100,000 ohms, depending upon the
voltages used on the platcs of the tubes, and
on the condition of the tubcs 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 arrangement with the detector
circuit, with the exception that the grid con-
denser and grid leak have been omitted. The
only difference in the opcration or adjust-
ment of the two stages is that diffcrent volt-
ages have to be used on the plates of the
tubes. These voltages are the same that
evervbody 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
convenient dial setting, when tuning in 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 set-
tings of the high resistances, but this will
not be 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 incoming 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 feed-back will
be very little, if any. Then adjust the radio
frequency stage. After this is adjusted
properly, make 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 there will be

This is a back view of the autoregenerator,

with those of the illustration on the opposite page and in the wiring diagram
appearance, and furthermore is very simply constructed.
It was not thought necessary to reduce the number

the set has a very orderly and pleasing
All unnecessary controls have been eliminated.

Radio News for February, 1926

The numbers shown in the photograph are identical

elow. Note that

of dials, from the two which we have to simply one, but this feature is one on which the reader
can experiment himself.

The coils 1 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 34 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
incipient oscillation, over the whole broad-
cast range of frequencies. 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 control automatically self-
oscillation.

gmpliﬁcation, whether we tune the receiver
in to a 500-meter wave or to a 200-mecter
wave. It may be found that there will be

an appreciable decrease of amplification on
the longer waves, and a tendency to squeal
on the shorter waves.

If this is so, go over

~®
® ® O

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
in the Rapto NEws 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

A- A+

This shows the complete wiring diagram of the receiver.

article.

Q Lﬂ
Wherever it has been possible to do 20, automatic control has been employed.
resistances, as well as automatic control of regeneration.

B- B+DET.

WWW.americanradiohistorv.com

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
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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
interference was encountered. Even in New
York City, where the congestion of stations
is great, very little dificulty 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 construction. They
are wound on tubing 3 inches in diameter.
The secondary winding is put on the tube
first, consisting of about 17 turns of No. 20
D.C.C. wire, and the primary winding is

W

FiG6 3

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

T T A T I

‘T'his is a view of the
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 thrc;-circuit tuner 3 .
(Fig. 3).

wound on 3%-inch tubing, and consist of
34 turns of No. 20 D.C.C. wire, wound in
a single layer.

The condensers used for tuning have a
maximum capacity of 0.0005 xf (micro-
farad).

TICKLERS

The tickler coils are not made to rotate
inside 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 tickler 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
Rapio NEws.
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There is not much more to be said at the
present about this set, with perhaps that it
is about 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 set, 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 noises or other circuit disturbances
heard, excepting, of course, the noise which
we want (o hear, ziz., the concert being re-
ceived. The quality also is very good, pro-
viding, of course, the audio frequency stages
are properly designed. There is room for
considerable latitude in the construction and
design of this receiver, for it is susceptible
of all the changes, additions and “improve-
ments” that have been made on other types
of receivers. Various combinations of push-
pull, impedance or resistance coupling can
be used for the audio stages according to
the whims of the constructor.

Facts and Fallacies of Radio Wave Transmission

By DR. J. H. DELLINGER

With so many and public differences by experts in interpreting radio waves, “ceilings” and

“layers” to the general reader, the latter is much in need of assistance to clarify his concep-

tions. In this article Dr. Dellinger, who is chief of the Radio Laboratory of the Bureau of

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

HAVE been asked to comment on recent

announcements of spectacular advances

in the utilization and understanding of
short radio waves. The experimentation of
the last few years on the ultra-high fre-
quencies (short waves) has been an outstand-
ing aspect of radio progress. It has led to
valuable applications, but there is no ground
for belief that radio has been or is to be
suddenly revolutionized by startling new dc-
velopments. A wonderful appeal was made
to the imagination by Marconi’s announce-
ment of some two years ago that he had suc-
ceeded in transmitting halfway around the
world with but a fraction of the power that
would have to be used on long waves for
such an extreme distance. Both before and
after his announcement extensive experi-
mentation and routine handling of message
trafic on high frequencics have been con-
ducted by numerous commercial organiza-
tions, by the Navy and other Government
departments, and by amateurs and others.
This work continues very actively at _the
present time, and is leading to a determina-
tion of the ultimate usefulness of the short
waves. About a year ago Marconi stated
his belief that high frequency transmitting
stations could be built for reliable commer-
cial communication over any desired dis-
tance at a very small fraction of the cost
of long-wave stations. Despite occasional
repetitions of this opinion by others, most
of the rescarch in this country is throwing
grave doubt on this conclusion. In spite of
their success in bridging great distances,
these waves are subject to far more vagaries
and peculiarities of behavior than the more
familiar longer waves.

THE “RADIO ROOF”

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

S

radio wave transmission. Recent comments

on the idea of a radio roof or ceiling over

the world indicates the necd for a clarifica-
tion of what is new and what is old, of
what is understood and what is not under-

MUCH kas appeared lately in popu-

lar radio journals about transmis-
sion and reception of radio wwaves,
cspecially in connection with the Heav-
iside-Kennelly “layer” theory. Great
distances hawve been spanned on the
short wave-lengths with little power,
although they are,unfortunately.erratic
in thetr behavior: so that investigation
of their nature is both necessary and
promising. We commend to our read-
ers a following of the serics of articles
by Joseph Riley on “Radio W aves”
now appearing in Ranio News. This
starts ai the beginning, and describes
graphically the known phenomena and
the theories of wave-action.

R T T T e

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

There is nothing startling about the idea
of such a radio ceiling nor of the propaga-
tion of waves along this upper atmospheric
surface in such wise as to explain many of
the peculiarities of radio transmission. The
existence of this conducting surface due to
low density and ionization high in the atmos-
phere was postulated by Prof. Schuster in
England in 1887, before radio existed. In
1900, not long after Marconi succeeded in
sending radio waves across the Atlantic, it
was suggested hy Heaviside, the great elec-
trical genius, and by Prof. Kennelly, of
Harvard, that this surface or ionized region

www.americanradiohistorv.com

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

In 1920 the Bureau of Standards intro-
duced the idea that waves may be transmit-
ted ecither along the eartl’s surface or along
the upper atmospheric conducting surface,
and used this idc1 to explain the superiority
of long waves in the day and shorter waves
at night and also worked out from this an
explanation of the prevalence of fading and
great transmission distances at night. This
explanation, published in 1921, cleared up
many of the peculiarities of radio transmis-
sion ¢hat had previously been a mystery. It
was the basis 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 bureau’s explanation. and does not
give a true picture of what happens. Prob-
ably a better picture is that set forth in the
original 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
projectile to flv toward Paris with little
resistance played the same role that the upper
electric strata of the air play in radio trans-
mission as, by their particular conditions of
ionization, they permit radio waves of par-
ticular frequencics 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 quickly up
into the little-resisting portions of the at-

(Continued on page 1190)
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The *“Peanut’ Super

EFORE describing the set, it would

not be amiss to explain the title of

this paper. A standard super-

heterodyne circuit using seven tubes
is employed. The writer believes this set
is one of the smallest and most com-
pact super-heterodynes ever constructed. The
complete set is mounted on a panel measur-
ing only 7 x 10 inches and extending 414
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 mfd. by-pass condensers,

This peanut super-heterodyne is surely a “peanut.”
whole outfit is very small in size, as may be seen by making a comparison of the size of the
four-inch dial and the total height and length of the cabinet, as illustrated 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
used. They are the smallest tubes avail-
able, having characteristics more or less like
the WDI12 tubes. in that both types use ox-
ide-coated filaments, operating on 1.1 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 than one
step of audio amplification with larger tubes.
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Although employing seven tubes, the

“N" tubes are very uniform and fairly non-
microphonic, which gives them some advan-
tage over the UV199, as the latter are
notorious for both these qualities.

Split loop regeneration by the Rice meth-
od is employed. 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-
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1, first detector; 2, 3, Intermediate Amplifiers; 4, second Detector; 5, 6,
Loop Tuning Condenser; 10, Midget Condenser; 11, Grid Coil: 12
Condensers; 18, 19, A.F. Transformers;

oscillator coupler, 60 K.C. intermediate R.F.
amplifying unit, two grid condensers and
leaks and smaller by-pass condensers, also
a three-plate variable condenser. It is really

a peanut in size, compared to the 20- and
30-inch mastodons of the usual super con-
struction.

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-
stead of 414, as the writer has it. Other-
wise, everything might remain the same.

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.

Www.americanradiohistorv.com

A.F. Amplifiers; 7, Oscillator tube; 8, Oscillator Tuning Condenser; 9,
, Intermediate Transformers; 13, Grid Condenser and Leak;
15, 0.5 mf. condenser; 14, C Battery; 20, Potentiometer; 21, Rheostat;

16, 17, By-pass
22, Filament Switch.

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 use
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 layout follows:

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 front view photo shows two
J-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 314 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-

N


www.americanradiohistory.com

Radio News for February, 1926

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 44-volt “C” battery
can be seen between the two transformers.

The back and bottom view shows the
tube and socket mounted underneath the sub-
base: next to this is the oscillator coupler.
This tube is the oscillator tube, 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 comnnected 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 comnected to one
terminal of ¥4 mfd. 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-base 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 and 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}4 x 215 x
21 inches, and is mounted with the AF.
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 NI BANK N2 2
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This shows how the tubes ‘and rheostats are
connected in order to control R.F. and A.F.
separately.

0 s e

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.

AN U o

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.

Tn wiring the set, use No. 22 wire, covered

1141

wire four of them in series for use on 4
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 banks and permit an equal
division of current in each bank. (See
diagram for filament number.) The total
current consumption is % amp. at 5-6 volts.
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. I the “N” or wD12
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. Tt is, therefore, suggested that
shielding be eliminated since the R.I. 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
from grounding to the shielding 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.
he 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 WDI2 tubes are used, it’s possible to

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

o st 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.

e
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Thé Browning-Drake Regenaformer

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 quality 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 receiver.
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 be
sensitive enough to get down to this level.
Beyond this point the only result will be
noise. This has heen borne out by thou-
sands of experiments with super-sensitive
receivers.

The set we are about to 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

g FTER all is said and done, the prime

that is necessary in order to get down to
the static level. It is just this very trans-
former that has finally been developed by
two Harvard University Engineering School
Research Fellows, Frederick 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 interesting. The circuit
shown in Fig. 1, which comprises a tube as
a radio frequency amplifier and a tuned
transformer, was attacked from a theoreti-
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-
wound 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 be wound on the
primary. If these should be wound accord-
ing to the regular practice, such as directly
underneath or on top of the secondary, the
capacity coupling would undo all the good

-

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 four 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 audio 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
seems 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 above: 1, 2, A.F. Amplifier Tubes; 3, Detcctor Tube; 4, Grid Leak and Grid Condenser; 6, R.F. Amplifier

Tube; 7, Tuning Condenser; 8, Antenna Coil;

Ground; 20, Antenna. The other binding posts are shown in the illustratio

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 next tube
with a tuned transformer drops to about
three or less.

DEVELOPING THE CIRCUIT

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

9, 16, A.F. Transformers; 5, Regenaformer; 18, Balancing Condenser; 14, By-Pass Condenser; 19,

that had been achieved by using these extra
turns. Capacity coupling may be described
as the condenser effect between the primary
and the secondary 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 using 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 experimental work
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.”
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n on the following page.

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 only 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.; KHJ, 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 three other
tubes are placed at the right of the second

a
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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 when tuning.
Be sure to solder connections directly to
the wire of the antenna coil and the secon-
dary of the regenaformer.

Sometimes the 1 mf. 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 regenaformer is constructed as fol-
lows:

Seventy-seven turns of No. 20 D.S.C. wire
should be wound on another picce 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 1dth turn
for the 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,
through 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 34 or
145 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 ¥ inch wide and 14 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 ends
have been brought out and securely fastened
in place, the primary is a complete unit.
This should be slipped inside the sccondary
in place so that the slot comes under the
first turn. It will be seen at this point that
the fit of this wooden disc must be quite
snug in order to keep it in place inside the
secondary tubing.

The antenna condenser is a .0005 mf. vari-
able, while the regenaformer may be tuned
by either a .00035 or a .00025 mf. variable
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It 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 balance 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 running to the bal-
ancing condenser should not be placed
paraliel 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 circuit should go
direct to the grid 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 \fwiring diagram of the Browning-Drake receiver.
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Notice especially the connections

of the filaments and rheostats, permitting proper use of the voltmeter.

condenser. The fixed condenser in scries with
the antenna is a .0001. The 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 n
distant stations. In the case of DV2, DV3,
UV-201A, UV-199, WD-12 and WD-11, it
seems to make no difference in volume
whether the detector-has a separatc con-
trol or not. In fact, it is better to run the
detcctor tube at rated voltage on the fila-
ment, as cutting down this voltage tends
to distort signals. This is why the detector
and two audio tubes are connected to the
same rheostat.

T U

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
connections,

LT SR T
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The necessary apparatus for the construc-
tion of the four-tube set is shown below,
together with letters which refer to the
wiring diagram.

1 panel, 7 x 24 inches.
bascboard, 8% x 234 inches.
1 3-plate vernier condenser for bal-

ancing (B.C.).

4 standard tube sockets or four UV-

199 tube sockets.

audio transformer (AFT No. 1).

g;l audio transformer (AFT No.

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

(Continued on page 1214)

[

et



www.americanradiohistory.com

1144

Radio News for February, 1926

Duo-Wave-Range Receiver

By JOSEPH BERNSLEY

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
especially true where the wave-length range
is concerned, the most commonly used being
approximately from 200 or 225 to 550 me-
ters.
Although this range is satisfactory for

(Transmission experimental; wave-length only ap.
proximate.)
DS Iroquois, Canada ..

DT Twin Falls, Ontario . 1590

sXX Daventry, Eugland .. 1600
(Replaces Chelmsford, 2LO

CDh Ocean Falls, B. C. ................ 1600
Issy sur Molineaux, Fr. ............ 1600

HFF  Belgrade, Yugoslavia ............... 1625

EGC Madrid, Spain ..... 2800000 000000000 1650
Rakovitza, Yugoslavia ............. 1650

GED Croyden, England .................. 1680

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
beginning on the design of this receiver
gathered together all the available data on
foreign broadcast stations and the following
list was compiled:

INTERNATIONAL LIST OF STATIONS

Wave-

Call Station lcnggh

OKP  Prague, Czechoslovakia ............. 550

YN Lyons, France .......c.cecvvevnnns 550

PRG  Prague, Czechoslovakia ............. 570

CD Ocean Falls, B. C. ................. 600

OHW Vienna, Austria _................... 600

SPE  Rio de Janeiro, Brazil, S. A. ....... 600
Honegg, Switzerland
Zuncg. Switzerland ................

SASD Sundsval, Sweden
Berlin, Germany .......

Copenhagen, Denmark
(Closed for repairs—sec
2BZ Calcutta, India .......... ..o ouue, 800
Kiev, Russia ........ 190 QHe0R0000000 850
(All announcements in “Ido”)
HB2 Lausanne, Switzerland ... .......... 850
(Aerodrome Station)

FND Dijon, France .............cc...0nn. 900
Abbeville, France ..........ovvnnn. 900
Leningrad, Russia .........c....o... 940

MTI Budapest, Hungary ................. 950

HB Budapest, Hungary ................ 950

(Ryvang Relay)
Odense, Demmark .................. 95
Moscow (Sokolniki Station), Russia..1010

PX9 Amsterdam, Holland ............... 1050

NSF Hilversum, Holland ................ 1050

PCMM Ymuiden, Holland 1050

HDO  Hilversum, Holland 1060

PCGG The Hague, Holland 1070

1IBI Geneva, Switzerland 1100

HB2 Lausanne, Switzerland

HBK  Kloten, Switzerland 1100

BAV  Haeren, Belgium 1100

2FC Sydney, Australia 1100

Ryvang, Denmark .......eoveevuee. 1150
(Substitute for Copenhagen)

EBX  Cartagena, Spain ...........ccov.n. 1200

Hjorring, Denmark ........oovv.u.. 1250

Ryvang Relay)

6WF  Perth, Australia ............co0u.vn. 1250

LP Berlin, Germany ......... 006PG0000 1300
(Konigswusterhausen Station)

SASE Boden, Sweden .................... 1370

RDW  Moscow (Central Station), Russia 1450

NRD Toulouse. France ................. 1525

(Aerodrome Station)
2XAH Schenectady, N. Y. ........cvvnnnn 1532

SFR  Clichy (Radio Paris), Fr. ......... 1780
8AJ aris, France ..................... 1780
KAV  Norddeich, Germany ............... 1800
OKB  Brunn, Czechoslovakia ............. 800
DV Victoriaville, (?uc., Can. covvenennn. 1900
DW Gouin Dam, Que.,, Can. ..covovn.... 1900
DX Quebec, Canada ................ ... 1900
DY Thetford Mines, Quebec, Can. ...... 1900
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This switch is the entire secret of the two range
idea. The numbers indicate the connections.

Eightcen nations and even a larger num-
ber of different peoples are represented by
this list. It is surprising, to one accustomed
to working at lower wave-lengths, how clear
reception js from these stations. Of course,
it is to be understood that listeners in dif-
ferent localities, different countries, will hear
different aggregations 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 be de-
sired, as the precision transmission, often 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 equalled.

The aspiring amateur operator will not be
satisfied until he (or she) has tried the wrin-
kle described below.

A SUBCONSCIOUS EDUCATION

Head-ghones 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 will permit one
to sleep while wearing the “cans” (as old
operators call the head receivers).

This is a new method 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
civiian radio schools have adopted the
scheme, with instant and satisfactory results.
Of course, it is necessary 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 from 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 eficiency of a transmitter at the
lower frequencies; and also due to the
greater amplification of a signal at the ra-

Another view of the receiver.
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. Where the nature of instrument is not clear, it may be determined
by comparing the number with that of the schematic diagram.


www.americanradiohistory.com

ot

Radio News for February, 1926

dio frequency attained at the higher wave-
lengths, which mainly accounts for the widely
popular acceptance of the super-hetcrodyne
circuit, as an extremely efficient receiver.

It is advisable to point out here that the
super-heterodyne has an amplifier unit,
called the “intermediate frequency amplifier,”
designed to respond to ouly one frequency,
30 kilocycles (or 10,000 meters). The tuning
unit, however, is ordinarily designed to cover
no wider band than 50 to 1.000 meters, it be-
ing considered of no value to construct 2
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 casc of “Hob-
son's choice,” tuned radio frequency ampli-
fication was decided upon to fill the require-
ments.

THE DUO-WAVE RECEIVER

While an efficient 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 frequency amplification
is used to obtain selectivity and increased
signal strength. A detector and conventional
two-stage audio amplifier follows. The dif-
ference of this receiver from all other “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-
ing in the layout and parts shown in the il-
lustrations. Variable-grid biasing control of
oscillation by potentiometer was used in the
receiver shown, affording complete control
of circuit regeneration and, in consequence,
selectivity and sensitivity.

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 primary 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 neither
the aerial coil primary or detector coil pri-
mary values could remain fixed if the sccond-
ary range was varied to either of the cxtreme

SO, 2 G Ty

The front appearance

of the receiver. The

two little knobs below

the dials are for ob-

taining vernier adjust-
ments.

ANOGILERCS ISR RS ITE S LR

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 difficult
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 com-
END OF COIL TO SWITCH __,

3RD. TURN TO SWITCH_;J

25 TH TURN
10 SWITCH

END OF COIL
_f‘ TO SWITCH

X~ {'BRASS ANGLES

Constructional details of both coils in the
Duo-Range Receiver. The primary winding

is placed within the secondary.
mon eﬁ'ect.being clear, weak signals at one
end of a given range and distorted reception
at the other ¢nd of that range due to strong
and uncontrollable circuit oscillation.

PARTS NEEDED FOR THIS SET

The list of parts necessary to build this

receiver is as follows:

2 .00]1 low-loss variable condensers

1 Federal anti-capacity switch, two-double
pole double-throw type

1 400-ohm potentiometer

1 single circuit Ailament 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

1 1 16. spool of No. 22 D.S.C. wire

2 45inch lengths of bakelite wire tubing,
three inches in diameter.

2 2-inch lengths of bakelite tubing, 234 in.
in diameter

1 7 by 21 bakelite panel

2 vernier dials

1 binding-post terminal block.
Miscellaneous, such as bus-bar, spaghetti,

wood screws, etc. )
It may be advisable to state that the con-

stant fAlament-current devices (amperites)
used are obtainable for use with any of the
standard tubes on the market; the ones in
this set being of the Y4-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
coil 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

It must be remembered that the switch
must be either on the left or the right side
for reception. The contact points of the
switch are open when the knob is perpendicu-
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 filament circuit being controlled
by the switch portion of the jack. The ini-
tial test should be made on local broadcast
stations. Note liow the reception increases

(Continued on page 1208)
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Schematic diagram of the Duo-Range Recciver,

A+ B-

B+ DET.

(1) antenna coil; (2) anti-capacity switch; (3) .001 variable condenser; (4) 400-ohm poten-

B+ AMP. A-

tiometer; (5) first tube socket; (6)- inductance coils; (7) .001 variable condenser; (8) .00025 grid condenser, 2 megohm grid leak; (9) second

tube socket; (10) .001 mid. fixed condenser;

(11) first audio frequency transformer; (12) third tube socket; (13) second audio frequency trans-

former; (14) fourth tube socket; (15) single circuit filament control jack; (16) automatic resistances.
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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

casts 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, queer actions, in-

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 neutralized, but ‘even that is
normal and understandable. Tt 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 Fig. 1 (page 1206). It
will be seen immediately that the usual fixed
condenser of reflex circuits is not connected
in the filament return. It becomes a grid con-
denser, in the sense in which that term is
usually understood. It is a blocking con-
denser to isolate the audio currents from the
low resistance path of the R.F. transformer
secondary; and, at the same time, it is the
pass condenser 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. therefore, must be of very small
capacity. If the capacity is very large bad
distortion results. Blocking of the tube 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 usual 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.

Tt has to be too 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-

tion and other foolishness. ]
The writer’s first stcp to eliminate feed-

backs was to isolate the audio transformer
from R.F. energy completely, by the use
of an R.F. choke, as in Fig. 2b. This sta-
bilized the action of the reflex remarkably.
Aiter that the successive steps were quite
obvious. Since distortion was caused mainly,
providing pretty good transformers, by the
size of the condenscr, C being too large, a
reduction of their capacity was in order.
These were tried with luck down to .00005
mfd. Finally the condenser was removed
entirely, as in 2c. The step to 2d is obvious.
Without a condenser, the circuit capacity
serves to return the R.F. energy to the fila-
ment. To overcome the hand-capacity effect
the final circuit of Fig. 1 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 this article had begun.

THE THREE-TUBE CIRCUIT

The three-tube circuit. as described, is
shown in Fig. 3. Tts result is that of a five-
tube set.

Two stages of tuned R. F. amplification
with a tube detector, and reflexed 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. If 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 three-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 detector
of the normal sort with a .0001 mfd grid
condenser and a 100,000-ohm grid leak (.1
megohm) ; or the detector without a grid
leak and condenser, with 45 or 6714 volts
“B” and with the filament return to the
negative leg. With the grid condenser the
detector used 2214 volts “B” as usual. These
dimensions are for the 201A tube. The 199
tube is not big enough for a good reflex
amplifier in any of several reflexed stages,
so that it was not tried for anything. It

o
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The numbers on the
ilustration at the left
correspond with
those on the circuit
diagram on the op-
posite page. Note
the simplicity of the
wiring, usually so
complex in a reflex
receiver.
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I

Fig. 5. The coupling
transformers have
primaries of nine
turns on a separate
tube, and secondaries
layer-wound in three
groups.
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These four diagrams trace the evolution of the

grid circuit of a reflex receiver. The final cir.
cuit elmunat_es 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 best be remembered from 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 energy than the five-tube neutro-
dyne, with proper “C” battery potentials, in-
sofar as the “B” battery is concerned, and
yet seem to give practically equal results.

However. there is no desire to claim any-
thing for this circuit, save that it is certain
to act more sensibly and reproduce with less
distortion than any other reflex circuit extant
using the same materials.

THE R.F. CHOKES
It may seem odd to start the more con-

- SECONDARY . _
o Fm ‘(/’ ¥ >~

21
CROSS SECTION
M%E]D[%%GOF B OF FINISHED
—
EACH GROUP R.F. TRANSF.
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structional part of the article with refer-
ence to what seems a detail of the circuit.
Yet these little chokes can make or break
the set. They can waste or conserve all of
the energy. It is important that the specifi-
cation given herein be adhered to, unless
vou possess the knowledge of principles and
electric action that will permit you to change
these as you wish. At thc 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 .he cholke
is one inch or more. I used a piece 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 from the
tuned R.F. transformers—an easy thing to
accomplish—or else, if they must be close,
mounted at right angles to the RF. trans-
former. 1f 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 each
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 traus-
formers of a quite normal sort; i.e., 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 malke besides. As a
coil experiment on my part it was justified,
but as a specification of this reflex it is not.
Any ordinary tuned R.F. transformer is
satisfactory 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 15 taken
care of by the furnishing of specifications
for R.I. transformers later in this article.

CONSTRUCTIONAL DATA

The antenna-coupler is 50 turns of No.
21 D.C.C. on a three-inch tubing. The inter-

Plan view of the balanced reflex.
bottom of this page. The two radio frequency cho
ure from the usual reflex practise.

difference in size of the autoformer, (

STIFF WIRE SPRING ANGLE

PUTS TENSION ON WIRE

BRACE, HOLDING ITI IN PLACE
{ ,

Al

CONDENSER -~ METAL ANGLE

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.

All numbers correspond to those on the circuit diagram at the

ke coils, (4-4) are the main features of depart-

The first condenser is larger than the other two due to the

A) and the transformers (11-11).

stage coupler has a primary of 20 turns of
No. 34 D.S.C. wound in a lump on tubing
small enough to fit inside the 374-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; 1. e., two full 21-turn
sections and one single-layer 6-turn section.
This secondary was tapped at 15 turns for
the neutralizing capacity—I15 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
D.C. secondary consisted of but 53 turns of
No. 24 D.C.C.; i. ¢., two 21-turn sections and
a two-layer of 11 turns of the third section.

(Continued on page 1204)
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stat; (16-16) neutralizing condensers.

= =

Complete circuit of the balanced reflex set.
densers; (4-4) radio frequency choke coils; (5-5) blocking condensers;
(9) phone condenser: (10) battery bypass condenser;
Notice the manner in which the r,

I +g0-H2V.

(6-6) plate circuit bypass cond
(11-11) r.f. coupling transformers; (12-17) am

www.americanradiohistorv.com

(A) antenna autoformer; (2) first tuning condenser,

0005 mf; (3-3) transformer tuning con-
ensers; (7-8) audio frequency transformers;
plifying tubes; (13) phone jack: {14) rheo-

and af. circuits are connected in shunt across the grid-filament.


www.americanradiohistory.com

Radio News for February, 1926

St

Fig. 3 of con-

ventional type

of loud spca?«-

er built with

a straight en-

closed column
of air.

ntiznt, o

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, that sound waves are
transmitted through the air and not through
the ether, as is the case with radio waves.

Our 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 in the air, and if it is vibrat-
ing throughout its full length, it sets up a
wave equal to its own length. This can bhe
seen by referring to the solid line A in
Fig. 1. (See page 1176). The dotted line C
shows the opposite extreme of the string’s
movement under vibration. This string is
now giving out a sound which is known as
its fundamental vibration. However, the strin
can be made to vibrate in two sections; anc
in this case, it is said to be operating at its
second harmonic. The curve of such a wave
form is indicated by the linc B in Fig. 1.

IMPORTANCE OF HORN DESIGN

Now let us see how these few facts 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 [ Buy?”’

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, a horn that will satisfac-
torily reproduce this wave must have an air
column within it, equal 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 cumbersome 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

Fig. 6. A new type of cone loud speaker of
free-edge construction, giving excellent repro-
duction.

Photo courtesy of the Fitch Radio Company.

rubber bulb. This instrument gave 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.

WWW.americanradiohistorv.com
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Fig. 4. Also a
common type
of horn loud
specaker in
which the horn
itself is curved.
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Horns went through various stages of
evolution and many freak forms were de-
vised. However, they merely bloomed and
died a very sudden dcath, 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 any vibration of the
horn itself because, as mentioned above, such
vibration tends toward distortion.

Many and varied were the tricks that dif-
ferent manufacturers tried 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, if any, noticeable distortion from
the horn itself. Remember, throughout this
entire discussion of horns, that we are deal-
ing with the horn itself, and not with the
reproducing elcment.

The horn illustrated in Fig. 3 was made
rather long in order to get a satisfactory
length of air column and, in 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 non-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 “AY
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-199 OR C-299 YACUUM TUBES

alelale

7 AR G S— {
3.1 VOLTS REQUIRED.
-~ w—45Y. START
START —1-f Fit.
X 2. SWITCH
RHEOSTAT DRY
e
SERIES CONNECTION BATT.

PARALLEL CONNECTION —=
FIG. V

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-
ers 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, necessitates
some means of recharging the storage bat-
tery.

In general, dry cell equipment of the “A”
circuit of the radio set is a necessity where
house-lighting current, either from the city
mains or irom a house-lighting power plant,
is not available. Irrespective 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 home of the user is wired
for A.C. electric service, very material ad-
vantages in operation are now possible to
users of radio sets at present equipped with
dry batteries for the “A” current supply.

Since the method we shall describe is of
equal advantage to users of storage batter-
ies and, since these advantages apply to prac-
tically any make or type of radio 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
115 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.
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., Gould Storage Battery Co.

By RAYMOND A. KLOCK*

The author describes a method of combining the best features of both storage batteries 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 being 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 is practically standard at this time
for six-tube dry battery equipped radio sets.

Referring to Fig. 2 you will observe that
while.the 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 finish 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 if one cell in either
series is low in voltage the current will flow
from one series of batteries to the other ser-
jes, 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 been installed, tubes are often
paralyzed by attempting to operate with the
rheostats all the way over.

INSURING AGAINST THESE TROUBLES

Since dry batteries have only a definite
number of working hours, failure to turn
off the radio set before retiring is. perhaps
the most frequent cause of disappointment
when the set is wanted the following eve-
ning.

A simple, sure method of supplying the

VOLT3
4.5 g VOLTAGE OF BATTERY

‘WH | | |""‘r~n E£XCESS VOLTAGE TAKEN UP
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| 1T
....'..| (L L T
‘A VOLTAGE REQUIRED FOR RHEOSTAT OUT, WEA
ee_BEST RECEPTION —— — == —— ~ RECEPTION

FINISH
HOURS OF OPERATING

Fl1G. 2
Dry “A” batteries have an initial vpltage 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 no way alter the operation of the radio set
as originally designed, insuring against the
annoyances we have just enumerated, will
obviously greatly improve the average recep-
tion of radio sets equipped with dry battery
tubes.

The storage “A” battery, as commonly

TO SET

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-
ferring to Fig. No. 3, it will be noted that
there is considerable variation in voltage at
both 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 deteriorates 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
battery gives off a small but definite amount
of gas it is necessary that provision be 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 degree
of manipulation and attention apart from
the attention required by the “A” storage
battery itself.

1f 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, safe, free from need
of adjustment or replacement of parts and
capable of installation in fine furniture.

HOW A CONSTANT VOLTAGE IS
BTAINED

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 generally
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 lost 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.

1HOV. A.C.
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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 set off and on in place of the filament
switch which is always kept in the "ON”
position. This master control switch helps
make the system 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-
ing 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 current 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 voltage 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 small 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 type of storage battery
employed, this system 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 opposite position
the house current replenishes the battery cells
and keeps them at full 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 already pointed out, the radio set is
often left connected to its battery from one
evening to the next and provisice must be

(e m————————— ey

RHEOSTAT
(ONE POSITION)

HOVY. A.C. MASTER CONTROL

SWITCH

[ e e

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 be
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-
night charge at the high rate.

757 +-VOLTAGE AT FINISH OF NORMAL CHARGE

TRICKLE VOLTAGE (6.24 )

.. f___ (FOR LIFE OF BATTERY)
\10p OF CHARGE
525 =%

" VOLTAGE RCQUIRED “OR BEST
RECEPTION, UV-201A (s.4)

FINISH(S.25)
(OI5CHARGE D)

VOLTS

HOURS OF OPERATION ON ONE CHARGE
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 beyond 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

1
FILAMENT SWITCH!'
ALWAYS ON

o
t

I

| |
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PUSH-PULL ! {
il ‘
RECTIFIER !

YT ! |
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BALLAST G :
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“"A"CURRENT SUPPLY UNIT

FIG. 4
The arrangement shown in this illustration keeps the storage battery at the “top of the charge”
point continually, making it unnecessary to adjust the filament rheostat constantly. Turning
. the set *‘off”, automatically starts the charger.
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similar testing equipment. If the radio set
1s 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 compel 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 if 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 cells, 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 shelf 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. [t 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 installed 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
1s provided for, as shown in Fig. & 1In this
circuit it will be noted tk=t tiie 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 arrangement of
apparatus in ham stations; but, before
we go into that particular item in de-
tail, let us see just what ham stations are

used for. Generally speaking, there are
three different classes of hams. In the first
place, there 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, trying 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 hore the traffic 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. If, 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
necessary controls on the panel, with the
other apparatus in back of that panel. The
result is that all of the apparatus is ex-
tremely inaccessible and changes are hard
to make. For instance, reference to Fig. 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 permanent recciver 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 be perma-
nently arranged and the other fixed for ex-
perimental work, is something that the aver-
age ham cannot do. In the set shown n
Fig. 1, the completed transmitter is located
at the right of the rccciver, and a battery
charging panel appears to the right of the
transmitter. For the traffic man who does
not want to worry about details, or for the

About Station Arrangement

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
carefully 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 thc operator started to get
restless and the layout did not permit him
to make any radical changes without much
difficulty. Thercfore, the whole matter was
thought over carefully, and plans were made
for completely rebuilding the transmitter
so that it would fulfill the ideals of any one
of the three classifications of hams men-
tioned in the first 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)
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Fig. 2.
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This layout, with the transmitter made casily accessible on a table of its own, well
within reach of the operator’s left arm, is ood for the experimenter, butis not to be recommended
or rclay work.
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oved [sofarad Receiver

By BYRON B. MINNIUM*

An the December issue of RADIO 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.

NS

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 methods 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 obvious that both of these con-
ditions may, and frequently do, co-exist in
the same receiver. This means that when
low-resistance parts are used, coupling in
the repeating 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 is 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 satisfactory from the viewpoints of both
quality and efficiency. What is gained in one
field in each case is lost in thc other. The

*Radio Engineer, Walbert Mfg. Co.

details of the Isofarad circuit were given. 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-

nated from the bridge.

Isofarad circuit is the successful outcome of
an apparent attempt to combine stability
with a high degrce of amplification. It was
the last of a number of devices tried. All
those 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 amplifiers
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 Fig. 1), to balance poten-
tials in such a manner that any tendency to
feed 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 points are electrically isolated
from the other two, no matter what value
the potential impressed upon the bridge may
have. If, 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 lettering of Fig. 2 above.

where on each 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 point D
somewhere on the other arm that will have a
potential difference from B of 6 volts. If
we bridge these two points there can never

To show that amplifica-
tion in the separate
stages is not what is de-
sired, simply loosen the
interstage coupling suf-
ficiently, and no energy
is passed on to the suc-
ceeding stage. In other
words, by loosening the
coupling to kil self-
oscillation the efficiency
of the system is im-
paired. so other means

L

be.a flow of current between them, as they
are both at the same potential, and a poten-
tial difference is necessary to cause a flow of
current,

THE WHEATSTONE BRIDGE

It can be demonstrated mathematically or
by electrical measurement that when a
thats}one bridge is in a condition of bal-
ance (ie. 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, 7R,

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 Isofarad 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 frequencies, an appreciable part
of this plate energy flows back into the
tuned grid 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 o 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)

for obtaining stability
must be used.
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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 is
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 eight
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 14-
inch drill or form, for the smaller posts.
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

L i

An adapter for the new UX tubes, which al-

lows them to be used 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 markings 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
base, 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 enough 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 is cut in the side of the plug as shown,
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 CELLULOID =
CONTACT SPRING ¥ WINDOW

e _ ge——

| i} =~ L
e %
: Sy

l 'WIRE HOLDING EULB —

PHONE PLUG I

P —
P =—=

g - I

5 = i

Y JACK T\

r

TO FILAMENT HOLE CUT IN
SHELL

CIRCUIT

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 David Jenkins.

—_— e

AN AUTOMATIC ANTENNA
CLEANER

It is generally admitted that a brightly
polished 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 installing new wire some-
times counts. Here’s a way to clean your
antenna by letting the wind do 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 liguid glue first and
dusting the abrasive over it. If the wire is
in a state of bad corrosion 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 of
the wire even after it is clean. The abrasive
may be fine emery powder, carborundum, or
cven sand. .

Cut the wheel from a piece of tin or thin
aluminum. It may be three or four inches
i diameter. Two washers with holes small
enqugh to keep them from sticking on the
splices at the ends of the wire will keep the
traveling wheel from becoming jammed. If
it is necessary to install the cleancr without
taking the wire down, the splits in the spool,
wheel 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-

e

The illustration shows
how the automatic
antenna cleaner may
be assembled without
taking down the an-
tenna  wire. The
whee! does its work
day and night, keep-
ing the antenna at
peak efficiency.

' . o "
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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 spool will keep the
wire polished. Heavy sleet will stop opera-
tions temporarily, but as soon as the storm
I.f)tg up the little wheel will get back on the’

Contributed by H. H. Buckwalter.

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 f%-
inch dia. (obtainable from a ‘‘dead” B bat-
tery or flashlight cell).

1 piece of brass rod 6 inches by g-inch
thick.

1 porcelain tube insulator.

6 feet twisted double lamp cord.

3 storage battery clips.

caracy PoINT § wonG

\ ——— J..-\. R v
P L 6 — . }
SOLOER o
BRASS ROD £ 5Q et
TAP ON TO —» Tlm—rmcam. —-—""r':.. i bl
wiRl T0 BL SOLDEREO g 1)

i
~ 10 5TORAGE BATTCRY Tfyw gl

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 {5-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 dcep.
Force the carbon tip in the fs-inch hole and
solder one lead of the lamp-cord in the hole
in the other end of the rod. If 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 appears. 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. Cotter.

MAGNI:ZTI'C RECTIFIER

A magnetic rectifier for charging storage
batteries, and one that is all simplicity to
make, can be constructed by carrying out the
following details. The instrument is self-
polarizing and once set it needs no further
attention.

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 Fig. 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 the 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 wused to

These illustra-
tions show how
a low.power
rectifier may be
made up from
Y spare parts that
should be found
in the odds-and-
ends box of any
e x p ¢ rimenter’s
workshop.

S LG D D

FIG 2 VIBRATOR ATTACHED
TO . SUPPORT

Fig. 1 shows a diagram of the vibrator

piece. This is a strip of spring steel %4-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 easier 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 +§-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
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TERMINAL CONNECTION
WITH SCREW TYPE FASTENER |

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), 34-inch high and one inch wide by
four inches long. On the 34-inch side the
vibrator is fastened so that it rests exactly
as in Fig. 2, the hole 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 vibrator.
Across the poles of the magnet attach a strip

FIG 3 -coMPLETE SET

dampen the free oscillations of the vibrator
when not in contact with A, thus making it
fly back quickly. The adjustment of B is
not critical.

As soon as the set is all made, slip through

the binding post a piece of No. 14 copper,

wire so that it just presses lightly against
the vibrator. “A” is fixed in like manner ex-
cept that the copper wire point is rounded
oft 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
electromagnet (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 brass strips serve to
secure the magnet into place. One of its
poles is just 14-inch away from the center of
the vibrator. Against the farther pole is
placed a right angle (C) bend made of soft
steel strips and fastened to a block of wood
(W1) as shown. The presence 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 to the electromagnet is
made by two binding posts (1) near an edge
of the base. On thc opposite edge four
Fahnestock 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 electromagnet 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 contacts soldered 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

Wwww.americanradiohistorv.com
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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 purposes.

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 each tube in a multi-tube set. This
15 so because a tube, especially in a radio
frequency stage, must be adjusted to a very
critical point for best efficiency, and a slight
increase of current above this point will
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 efficiency,
or else oscillations will develop, with attend-
ant distortion.

The accompanying 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 differences
in the various filament characteristics, thus
allowing a master rheostat to be used to con-
trol all the tubes at once.

The obvious advantages of such an ar-
rangement can be seen when we consider
that in the ordinary arrangement each rheo-
stat must be adjusted -separately when the
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When a master rheostat is used, it is only
necessary to make one adjustment when the
battery weakens, or is changed.
battery weakens or is changed; but with the
use of the master control it is necessary
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 arc
adjusted once for all, it is hardly 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 rheo-
stat must be able to carry two amperes with-
out heating. Any technical man or student
of physics 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?

: According to” a headline
on the radio page of the
Trenton (N. }.) Lrveuning

November 11

\  Times for N
\ “Dircctional Use of Rado
" HOOPS" we may expect to
¥\ sec hoops return before
i| long. This would be an ex-
cellent opportunity for the
fair sex to conceal—amon:
other important things—:
radio receiver, especially if
e copper hoops were used.
Contributed by A. H. Albert.

HERE'S HOT DOPE!

_ In the classified adveriis- Fs;

mg section_of a New York's*rA‘I‘IoN‘ N
tabloid daily appears the\H-E-L-l;‘:,\'
following miost intriguing .
item: “Onc-tube radio elec- )
tric. GRILL for threetube \'
set.”” Aha-——just the thing
for that wise guy who al- ~
ways gets Chile. "And with _
this attachment we bet any- ]
thing_he _could tune in on
the ot Place. X
Coutributed by Sigmund

Vacht.

KISS ME AGAIN

The Campus of City Col.
] PLEASE—ExpLAmq:egc of New York for No-
TS vember 16, in reporting a

l\} l\' b

l}-.\' radio lecture.  announces
liat ‘'the antenna, OSCU-
‘LATOR  and  modulator
7 were explained b the
\‘ ., speaker.” Whaddayuh
4 mean, explained? Al we
“got to say is that if the
‘explainer” is a lady,
young and good-looking, we
want the “osculator’” ex-
plained. too!
Contributed by M. IWm. Lynn.

WHAT CAPACITY HAVE GREAT GUNS?

The Trenton (N. J)
State Gazette recenlly car-
ried the statement that,
“A .005 FIRED condenser
across the output terminals
of a cone speaker will im-
prove reproduction some-
times.” We wonder how
far these condensers have
to be fired before they arc
fit for use. Ierhaps the
makers of ‘“‘the food that’s
shot from ‘guns”’ could tel
us,

Contributed by Leon Rohrbacher.

TUNING IN THE DAILY DOZEN
(1=2 - 3-3 DOWN UNT! The Radio.Age for De-
!%3 RiA?H q&vgup:gg;_:_ cember bears an advertise-
[TERMINALS -1-2-~

T

ment recommending
IIEALTH  variable con-
densers. Why waste i‘our
money buying an apple a
day? "~ One health variable
condenser should keep the
whole family in trim in-
definitely.,  cspecially  in
view of the fact that its
capacity is listed as 1023
mtd., Ten times the usunal
value; what more could you ask for your money?

Contributed by J. ¥’ Ueschger.

SILENT, SILENTER, SILENTEST

Radio Broadcast for No-
vember carries an advertise-
ment claiming that the
new Tungar _charger is
“MORE SILENT THAN
EVER.” \Vhereas, hereto-
fore, the silence could be
stirred with a spoon, it is
necessary now to cut it with
a knife. Tine distinction,
that, hetween silent and
niore silent!

Anonymous.

SO’S YOUR OLD BACK YARD

A heading in the Radio

1

i ?C_‘? @ World for November 22,

Il "t ==——~ " reads “USE 125 FEET

e FOR AERIAL” As a

lll T#iip., . memher of the S.P.C.A,

I | S.P.C.C., _and many other

! S.P.C.s, I violently object

to any such plan. Vivisec:

tion and amputation is bad

enough in any form, but

1] to string a whole line of

i — feet from the house-top in

CoeEEE—— plain view of all seems an
utterly unpardonable procedure.

Contributed by F. Daniels.

— Radiotics—

VERY HIGH HAT

e R An advertisement in_ the
UEARAEY December  Rabio News
T Tigee | ~mannounces with what ap-

pears to us astonishing but

very commendable frank-
ness that the Wizard Wire

Winder is “now only $7.50.

FORMALLY $9.50." Of

. course, we all kiuow that
T ,— many a gyp artist will

i 7 charge whatever he thinks

'y - /// from your appearance he
n ™ can get; but this is the

ivst hrigit gny to make the price dependent upon

the presence or absence of the dinner jacket.
Countributed by James Miller.

SHERMAN SAID IT
In the November 15 issue

of the Poriland (Maiue) TQUICK_CALL THE ~ |
Telegram and

Press-Iler- L EAGUE OF ! NATIONS.|
i advised, —to g [£7
our cousiderable astouish- B v A

ald, we arc
ment. that “a partable sct &
should have the BATTLES (T

in the cabinet.”  Wassa iy |
matter, Oswald? We'll 1‘_:1:3-
say that all the sets we've | ==
ever heard DO have their ../
battles in the cabinet! REE
Contributed by Philip ™
Smith,

SILENCE AND LITTLE OF THAT!
: An ad in the September,
? 1925, Rapto  NEws tells

—=Ff
\ \'fi

us, with greatest pride that
““No note is too high—no
note is too low to be LOST
by tiie Autoformer.” This
is indeed a record to De
proud of. And come to
think of it, we have suf-
fered from many a receiver
! whicli  would have been
r % greatly improved by such
: fan adjunet.

Contributed by J. H. KNuccra.

Rt vt S e

s i

F you happen to see any humorous mis-
I prints in the press we shall be glad to

have you clip them out and send to us.
No RADIOTIC will be accepted unless the
printed original giving the name of the news-
paper or magazine is submitted with date
2nd 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,
¢/o Radio News.

DX OR D.T.'s?

The Raleigh (N. C.)
Times of November 10 ad-
vises us as follows: “A

*SATURDAY SATURDAY, SATURDAY
(SATUS RO %

| community sing has been
! .@.--‘\Ip added  to \\fL\V radjo
e |?4. = broadcast program. It will
= R be conducted the FIRST
—— \l and THIRD SATURDAY

of each \WEEK.” \We have
no statistics on the number
of pints of corn whisky
necessary to make two Sat.
urdays per week appear on
the calendar, but we hereby register our desire to
emit fd:lmped waves from the whisky tenor's sce-
tor of that community sing.

C)t,zntribu!cd by H. C. Davis.

HAD YOUR IRONS TODAY?

In the Degas Times for {SOME t,
Navember 22, we read, it E'ATT":-C%E':&"‘ M/
“The cathode throws off g oty /
more than 200.000.000.000
IRONS per second.” Upon
reading this Maggie went
out of the bhusiness of
bringing up father, feeling
completely outclassed in her
own particular_field by this
upstart, Cathode.

Contributed by Oscar
Dazentry Dudensing.

MORE DAMPED WAVES
The Montgonery (Ala),
Adzertiser in its issue of
October 25, thinks that
“Loop acrials can he used
to best advantage in hbuild.
il ings where there is no
metallic screening to ob-
struct the flow of the
EAVES.” T wonder if the
| eaves flow into the radio
set or into the rain barrel?
Contributed bv Carl M.
Hayes.
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WHISKEY IANlh) ! q ;
e — n the ‘‘want-ads” of a
[ GENTLEMEN .

. 9| Portland, Ore., newspaper,
IWHAT'LL YUH HAVE ¢ | someone is offering for ga]e
a “five-tube SODA-Neutro-
dyne.” Previous to the pass-
ing of the eighteenth
amendment this would have
been a popular set—and
might answer a usefu] pur-
pose cven yet, if roperly
equipped  with "Eootleg’

tubes.
Contributed by William
Christie,

€

DEAD FROM THE NECK UP

The Horoluln (Ilawaii)
Star-Bulctin  for  October
24 adyises the radio fan
that if he ‘'‘wears the
HEADSTONES for any
length of time, it may be
wise 1o wipe the moisture
from the diaphragms in or-
der to prevent possible
rust.” We dunno, but we
guess these things must he
to wear during the “grave-

yard watch.”
Contributed by Sgt. H. W, Wilson.

KEEP YOUR HEAD DOWN!

. The radio program page
\. of the Toronto (Ont.)
%o‘f-: i ?441:/3’ Star for November
3 ¥ 14 announces a soprano to
W\ 5 sing MISS ME NGAIN
' by Victor Herbert. Were
these the fateful words ut-
tered by Willjam Tell’s
little son when Pa was tak-
ing pot shots at the apple
on_his head? Or by the
kuife.thrower’s partner in
= .1he vaudeville act?
Coatributed by D. R. Patterson.

PAGE THE KNOT-TYING EXPERTS

'Thc(\(')w{; )inT.lhe l]]{oth- P AAVE R
ester (N, Y, imes-Union H
for November 16, says, C“ARLESTONE
“Tubes are OVER-LEAD. Y ISET
ED, %.r eatly shortening
their life.” This is probab.
ly due to the fact that they
vibrate so much that extra
\veilfhts must be added to Y -
liold them down, causing iy
destruction. I would advise y
tying them down. d

Contributed by W. H.

Freer.

SET OWNER COMPLETELY RULED OUT

v The Randolph Radio Cor-
i oration’s catalogue states:
‘Purchasers have reported
2,000 RULES and more on
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
 bricks, but to receive 2,000
= rules 1s an even more novel
* experience.

Contributed by Ray Blanchfield.

WHAT'S IN A NAME? PLENTY!

The Muncie (Ind.) Fve-
sing Press for November
16 advises in a headline
“Give the Old FADIO Set
to the Poor.” 1f this ad-
vice were followed, lots of
Radios (or Fade-i-0s) would
change hands. The radio
that doesn’t “fadio” as
well is scarcer than pin
feathers on an alligator.
Contributed by R. Johnson.

COIL.WINDER FOR SPAGHETTI EATERS

cueesa  The Toronto  (Ontario)
Globe of November 14 ran
e

its radio programs on a page
emblazoned with the head-
line "MACARONI
WEEK.” We weep for
Signor Marconi. It looks as
if the printer were in
~= league with the manufac-
~——— turers of Spaghetti tubing,

and Subsidizc(‘f to put this

over as an advertising
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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, Ravio NeEws:

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.E., I have been ex-
perimenting with radio circuits for nearly
five years as a pastime and relaxation, .

I like the exactness 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 seem, even
to you, an exaggeration, but—believe me or
not—here goes. After connecting the Inter-
flex to antenna, ground and batteries, with
less than ten minutes’ adjustment of tickler,
rheostat and balancing condenser, I received
fifty-scven 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. Bacumax. D.D.S,,
Philadelphia, Pa.
FOR A SEA GOING OPS'
ASSOCIATION
Lditor, Rapto NEws:

No doubt you are swamped with mail
from “sea-going op’s” regarding the contro-
versy over the commercial field. 1 haven’t
much to say because séveral articles already
published in Rapro News express my feel-
ings exactly, namely by Messrs. Howard S.
Pyle and J. E. Hara, and also a letter by
Paul E. Miller. They fill the bill, and my
opinion is that something ought to be done.
If suggestions are in order, I would suggest
several things: First, 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 fraternity ; second,
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. Wortan,
16 California St.,
S.S. Juvigny, c/o Lind Nav. Co.,,
San Prancisco, Calif.

FOR TRANSPOSING UNITS

The editor has received a letter from Karl
Edler of Tibingen, Germany, calling our at-
tention to international differences in radio
terminology. Herr Edler suggests that we
print tables and formulas for converting the
constants of one nomenclature to that of an-
other. His letter follows in part:

“You go so far as to give schematic dia-
grams o? the sets and specifications how to
build copies. Do you realize, however. that
the terms of the specifications are unintel-
ligible in other countries?

“Here in Europe, for instance, the metric
system is in vogue. Everything is measured
in meters, centimeters and millimeters. A
condenser, instead of being .0005 micro-far-
ads is 500 cubic centimeters, etc. Wire, in-
stead of bheing No. 24 is around 0.3 milli-
meters.

regardless of the magazine’s policy.

“I have tried everywhere I have been here
tn Germany to get information about the re-
lationship of your wire numbers and the
European wire millimeters.

“In view of the fact that your magazine
has such a wide circulation in countries us-
ing the metric system, would it not be ad-
visable to publish in one of the issues of
Rabto News a list of your wire numbers
with the corresponding millimeter size? You
could even extend this chart to the other
size systems used in countries your maga-
zine circulates in.”

We in America, who have become ac-
customed to using the English and the metric
systems of measurement more or less inter-
changeably, are apt to lose sight of the fact
that specifications in the English 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. system links up so well in its en-
tirety with the purely linear measurements
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 is a simple matter, however, to trans-
pose the terms of one system to those of an-
other. Only 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 tables.
Units of Length:

To convert inches to centimeters, multiply
by 2.54.

To convert feet into meters, multiply by
.3048.

Units of Inductance:

To convert microhenrys into centimeters,
multiply by 1,000.

Units of Capacitance:

To convert microfarads to centimeters,
multiply by 898,957.

Wire Tables:

The following tables give diameters in
mullimeters corresponding to the Brown &
Sharpe gauge, standard in America, and the
S.W.G,, standard in Great Britain.

Numbers Brown & Sharpe S.W.G.
000.000  ...... 11.785
oo.000  ...... 10.972
0.000 11.683 10.16
000 10.404 9.448
00 9.266 8.839
0 8.231 8.229
1 7.348 7.62
2 6.544 7.01
3 5.827 6.401
4 5.19 5.893
5 4.621 5.385
6 4.115 4.877
7 3.665 4.47
8 3.263 4.064
9 2.906 3.657
10 2.588 3.251
11 2.305 2.947
12 2.052 2.641
13 1.828 2.337
14 1.628 2.032
15 1.449 1.829
16 1.291 1.626
17 1.15 1.422
18 1.024 1.219
19 911 6 1.016
20 811 8 914 4
21 722 9 812 8
22 643 8 711 2
23 573 3 609 6
24 .510 S .558 8
25 454 6 .508
26 .404 9 457 2
27 360 5 416 6
28 3211 375 9
29 285 9 345 4
30 254 S 318
31 226 7 294 6
32 201 9 274 3
33 179 8 254
34 160 1 233 7
35 142 6 213 4
36 127 193
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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 Telegraphic
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 doubtful, in general a
hydrated manganese manganate. It may
contain iron, silicon, 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-
manganese mineral, the composition of which
is also variable. It is distinguished by its
porous surface and by extreme lightness;
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,
sometimes cease to act. and besides this are
not sensitive in all their parts; the new min-
erals, on the other hand. have the exceptional
qualities of purity of action and of main-
taining a constant and undisturbed sensi-
tivity.

From investigations made in almost the
whole of Europe, it was found that the min-
erals of which we trcat arc 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 telephony will
certainly be greatly benefited by this dis-
covery, considering the infinitesimal cost in
proportion to the strength and purity of the
detecting. the durability 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 business 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 floor of the United States Sub-
Treasury Building, Wall, Nassau and Pine
Strcets (entrance on Pine Street), New
York City. The new telephone numbers are
John 4083 and 4084.

Driver of huge motor van, held up by
owner of little two-seater: “Hi! there.
an’t you get your blinking crystal set
out of the way?”"—News of the World, Lon-
don (England).
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VERY month we present here standard hook-ups which the Editors have tried out and w
E marks on the left-hand margin and can be cut from the magazine and kept for further reference.

of 5¢ per sheet to pay for mailing charges.
RADIO NEWS has also prepare
prepaid on receipt of 20c.

a handsome i
In time there will be enough sheets to make a good-sized volume containing all important hook-ups.

hich are known to give excellent results,

This leaf has perforation
These sheets can also be procured from us at the cost

heavy cardboard binder into which these sheets may be fastened. This binder will be sent to any address,

index will be published enumerating and classifying the various hook-ups.

Every year an alphabetical

Handy Reference Data for the Experimenter

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 condenscr, and as a means of finding
the position on the dials of a receiver that a
distant station will be tuned in on, if the
wave-length of the station is known. A well
designed low loss condenser is the first ne-
cessity. Be sure the bearing construction is
of the finest, rigid alignment of the rotor
and stator plates, and a celluloid case enclos-
ing the condenser to keep out dust. The
condenser must be of .001 mfd. capacity. The
coils are the next essential. The coils should
be wound with the least loss and highest ef-
ficiency obtainable kept 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 of 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, § turns will have a range of
40 to 110 meters. These are, of course, ap-
proximate, exact curves must be plotted
from a standard wavemeter. The rest of the
material required are as follows: one ther-
mo-galvanometer 0 to 100 scale, one good
high frequency buzzer, one “on and off”
switch, bakelite panel, sheet aluminum or
zinc for shielding panel.

The method for using the wavemeter after
it is calibrated is as follows: to find wave-
length range of receiver, place all condens-
ers and other factors that vary the wave-
length range of the receiver, at minimum,
plug in the coil that covers the broadcast
range. turn switch on, which will allow the
current from the battery to excite the buz-

L

L

e 000 | MFE

L, .

0005 MFE

i
P

—re—

THERMO-
GALVANOMETER

®©

&/

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 it,
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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 wavemcter slowly un-
til buzzer note is heard loudest in head-
phones which are connected to the receiving
sct. 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 recciver.

To 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 transmitting
station. trace dial reading on curve which
will result in the wave-length of the station
transmitting.

Other valuable uses that a wavemeter may
bhe put to can be found in any radio book
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
radio frequency amplification and detector
with tickler regeneration coupled back to
the antenna coil. The set will hbe somewhat
tricky in tuning, due to the extremes that
regeneration is carried to, but after the slight
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 25 turns
wound with No. 24 D.C.C. on a 2-inch tube
which is placed within the antenna coil. A
.0005 mfd. condenser is placed across the an-
tenna coil, and a .0003 mfd. condenser, 17
plates, across the plate coil. A grid con-
denser of 00025 or 0003 mfd. is used, 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.



www.americanradiohistory.com

When tuning in for stations, the set should
be made to osciilate by rotating the plate
coil which is then fixed in that position. Re-
generation 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 volume. 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
amount of amplification possible.

A ONE-TUBE TUNED IMPEDANCE
SET

Circuit No. 144. Any bhuilder of this
circnit 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 1o aid in the control of regenera-
tion. The variable condensers are of .0005
mfd. each. A .0001 mfd. fixed condenser is
placed in series with the antenna.

A ONE-TUBE LOOP RECEIVER

Circuit No. 145. A omne-tube set that
operates on a loop efficiently where local
broadcast stations are concerned, and fairly
satisfactory on distant stations, can be con-
structed if the following instructions are
carefully followed. Of 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
is 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
mfd. 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 effect, 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 reasons for its sim-
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plicity and efficiency.
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the range be 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 adherers. 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-
vamped 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
circuit 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 be a
great aid in controlling the operating charac-
teristics of the various type tubes. A “C”
battery may also be used, and should be con-
nected so that C is connected to the T side
of the transformers. Plus C will then be

L %m

connected to minus A. A .00l fixed con-
deriser 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 greater 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
experimenter should not undertake it in a
casual way.

It will be 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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A three-circuit tuner of the popular
—_ o L ot 1™ ey selective on b
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TWO TURNS of controls employed. AMP
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(1,553,625, J. Mills. Filed December 24, 1920;
issued September 15, 1925, Assigned.to Western
Electric Co,, Inc.) .

Duplex radio system where side tone interference
at the receiving station due to simultaneous recep-

tion of the locally transmitted energy with the
desired signaling energy is eliminated 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. Priess, Belmont, Mass, Filed
January 6, 1922; issued 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 opposite

sides thereof. The reservoir may be moved to
different positions to_displace the mercury from the
reservoir for providing different overlapping rela-
tionships between the mercury and the side plates
for varying the capacity of the condenser.

(1,557,049, J. H. Hammolt;;l, Jr., lCloucester, Mass.
Tiled May 10, 1918; issued October 13, 1925.)
Electrical antenna for ship use, and particularly

submarines, where the antenna is carried in an

elongated buoy tube arranged to float on the sur-

face of the water and trail the ship. The antenna
wire js carried within the tube and connections
established with the apparatus aboard the moving
vessel.

(1,558,437, I Langmuir, Schenectady, N. Y. Filed
October 29, 1913; renewed February 29, 1924;

By JOHN B. BRADY*

issued Octoher 20, 1924,

Electric Company.)

Electrical discharge apparatus in which an aux-
iliary conductor is provided within a three-electrode
electron tube adjacent the cathode and maintained
at a substantially uniform positive potential with

Assigned to General

respect to the cathode. By this arrangement the
effect of space charger in an electron discharge
device js reduced, the effect of negatively charged
bodies in the proximity of the cathode is eliminated,
the discharge current with a given applied voltage
is increased and clectrons having a relatively unm-
forin velocity are developed.

(1,552,670, G. Belfils. Filed August 29, 1921;
issued Septemher 8, 1925.)
A radio transmitting system in which a plurality
of alternators are used in connection with the same

a0 —aan
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antenna system. The alternators may be_ parallel
connected to a radiating system and synchronized
for operation with respect to each other.

(1,557,529, E. T. Jones. Filed December 3, 1921;
issued September 15, 1925.)

. Electrical  reproducer for phonographs where a

diaphragm is actuated to vary the magnetic reluct-

£

|
.

95%

(1.356,137, R. A. Weagant, Douglas Manor, N. Y.
Filed February 7, 1919; issued October 6, 1925.
Assigned to Radio Cor}). of America.)

Method and apparatus for radio signaling where-
by static interference may be reduced to a minimum.

Two pick-up circuits are provided, onc of which

7

efficiently - receives horizontally propagated signal
waves, while the other efficiently receives static
impulses as currents substantially in opposite phase
to the signaling currents. By this arrangement the
static is balanced out while retaining the signal
currents.

(1,558.120, F. G. Simpson, Seattle, Wash. Filed
April 3, 1921; 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

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 frequency of the alternat-
ing current generator and operating a suitable
obscrving circuit.

(1,553,244, C. F. Jacobs. Filed July 10, 1923;
1ssued September 8, 1925.)
An antenna spreader for an antenna where the
wires are arranged in the form of a cage. The

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.

*Patent Lowyer, Ouray Building, Washington, D. C.
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spreader consists of a flat metallic ring having
notches at its pcriphery in which the antenna wires
fit and in which they are secured in spaced rela-
tionship forming the antenna cage.
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\LABORATORIES,
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RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test. It

does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde-

pendent organization, with the improvement of radio apparatus as its aim. If, after being tested, the instruments submit-
ted prove to be built according to modern radio engineering practice, they will each be awarded a certificate of merit, and a “write-
up” such as those given below will appear in this department of RADIO NEWS. 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. Apparatus ready for the market or already on the market will be tested for manufacturers,
as heretofore, free of charge. 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.

C.-H, POTENTIOMETER

This potentiometer was submitted
to the Rapto NEws LABORATORIES
for test. by the Cutler-Hammer Mig.
Co., Milwaukee, Wis. The arm of
the potentiometer is fixed and the

resistance is the rotating member.
1t has a resistance of 400 ohms and
in appearance is the same as the
rheostat in another column.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1073.

ROYAL BLUE TUBE

The tube illustrated was submitted
to the Rapio NEws LaABORATORIES
for test, hy the Royal Blue Tube
Labs., Newark, N. J.  This tube was
t‘ouncf to operate satisfactorily as a

detector or amplifier in a broadcast
receiver, It is of rugged construc-
tion and has a fairly long hlament

life.
"AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1064,

UNIVERSAL TERMINALS

The terminals shown herewith
were submitted to the Rapto NEws
LaporaToriES for test, by the L. S,
Williams, 1210 Parkside Boulevard,
Toledo, Ohio. These terminals are

used in connection with bus-bar wire
and makes firm contact. They may
also be used for sliding contact
where necessary.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1070.

-
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S.-L. VARIABLE CONDENSER

The variable condenser shown in
the first column was submitted for
test, to the Rapto NEws [LaBOra-
ToRIES, by the Camfield Radio Mfg.
Co.. 807 Harrison Street, Oakland,
Calif. This condenser is of unique
construction and of the straight.line
wave-length type. Tt 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 Rapio Niws LABORATORIES
for test, by the Tower Mfg. Corp.,
98 Brookline Avenue, Boston, Mass.
It affords very good production of

radio  concerts without disturbing
distortion and with sufficient volume
for all ordinary purposes. It is con.
structed of ceflluloid and is extreme.
ly small in size. It also may be
used satisfactorily in portable re.
cetvers.

AWARDED THE RADIO NXEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1065.

WING CELL-O-METER

... The cell-o-meter shown in the
illustration was submitted to the

Rap10 NEws LABORATORIES for test,
by the Cellokay Mfg. Corp., 175
Fifth Avenue, New York City. It
is used as an_indication of current
consumption 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 Ranto NEws LABORATORIES for
test, blx the Martin-Copeland Com-
pany, Providence, R, I. The vernier
action of this dial is fairly smooth.
having a ratio of approximately 11
to 1. Provision is made for the
taking in of the back-lash br remov-
ing the knob. Provision is also made

on the side of the dial for station
marking. The dial is extremely neat
and made in_a dull black finjsh.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1066.

RADIO WORLD TIME CLOCK

This time_clock was submitted to
the Rapio NEws LaBORATORIES for
test, by George B. Gardner, 923
Hutchinson Court, Brooklyn, N. Y.
The time-clock arrangement, which
shows the time in various time-belts

of the world, makes it easy for the
listener-in to calculate the difference
in time and know exactly at_what
hour ~the distant station will be
broadcast.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATk
OF MERIT NO. 1069.

TOROIDAL COIL

The toroidal coil shown in the
illustration was submitted to the
Rapio NEws LaBoraToriEs 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 he efficient in
crdinary broadcast receivers. It con-
sists of a primary and secondary.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1086.
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CUTLER-HAMMER RHEOSTAT

The rheostat shown in the illus
tration was submitted to the Rabpio
NEws LaBoraTOR!ES for test, by the
Cutler-Hammer Mfg. Co., Milwau-
kee, Wis. This rheostat is of unique
construction. It has a fixed-arm
contact, the resistance heing the ro-
tating member. It is of a single-

hole-mounting type. The knob and
point are of neat appearance.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1058.

TUNING COIL

This tuning coil was submitted to
the Rapio NEws LARORATORIES 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 frequency.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1062.

STARR TRANSFORMER

The transformer shown in the
illustration was submitted to the
Rapto NEws LABORATORIES for test,
by the Starr Equipment Company,
366  Hamilton Avenue, Brooklyn
N. This transformer is of rigid
and efficient design. When _placed
in the ordinary receiver it is loud
and clear for g;oduction. The coil
is enclosed within a metal casing to
prevent magnetic-field interference,

AWARDED THE RADIO NEWS
LARORATORIES CERTIFICATE
OF MFERIT NO. 1074.
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“SADDLE"” GROUND CLAMP

The “Saddle” ground clamp shown
in the illustration was submitted to
the Rapto NEws LaBoraTtories for

test, by the Mertz Specialty Co., 206
West 10th Street. Wilmington, Del.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1057.

LEAD-IN

The lead-in shown in the illustra-
tion was submitted to the Rapio
Negws Laorarorses for test, bg_the
Aurora Electric Co., 100 South Sixth
Street, Brooklyn, N. Y. This lead-

in, of unique construction, includes
a small switch by which an aerial
can be disconnected during thunder
storms.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1067.

FELT CUSHION FEET
The felt cushion feet submitted to
the Rapio News LasoraTowies for
test, by F. Muller, 31 West 17th
Sireet, New York City, can be used

underneath any cahinct to prevent
marking or scratching of the table
it rests on. They also prevent vibra-
tion from rcaching the receiver.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
QF MERIT NO. 1072,

VARIABLE GRID LEAK

The variable grid leak shown in
the illustration was submitted to the
Rapio NEws LaBoraTories for test,

= e T

by the Bourton & Rogers Mfi. Co.,
75 Boylston Street, Boston, Mass.

A\’VyARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1062.

ARBEE RESISTANCE
This resistance was submitted to
the Ramo NEws LaBoraTories for
test, by the Arbee Mfg. Co., 6370
Springheld Avenue, Newark, N. J

It nas heen found to be fairly accur-
ate and may be used in connection
with resistance.coupled amplifiers.

AWARDED THE RADIO NEWS
ILABORATORIES CERTIFICATE
OF MERIT NO. 1076.

SINGLE JACK
The jack illustrated was submitted
to the Rapio NEws LABORATORIES
for test, by the Aurora Electric Co.,

100 South Sixih Street, Brooklyn,
N. Y. This jack does away with
the ordinary jack and plug arrange-
ment, ordinary phone tips being

sed.

! AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1068,

MAGNAVOX TUBRE
This tube was submitted to the

Ramo News LasoraTories for test.
by the Magnavox Company, 272§

East 14th Street, Oakland, Calif.
This tube can be used satisfactoril
as an amplifier in the ordinary broad-
cast receiver, It has a rugged in-
ternal construction and has a long
filament life.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1059.

E-Z BATTERY FILLER

. The battery filler shown in the
illustration was submitted to the

Rapto NEws LaBoRaToriEs for test,
by the Bemecg .\[f% Co., 243 West
35th Street, New York City.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATLE
OF MERIT NO. 1084,

BERNARD PLIERS

" The pliers shown in the illustra-
tion were suhmitted to the Ranio
News Lanoratories for test, hy the
William Schollhorn Company, New

Haven, Conn, This combination of
cutting and bending pliers is used
where bending of a civeular nature
in radio receiver construction is
necessary.

AWARDED THE RADIO NEWS
TLABORATORIES CERTIFICATE
OF MERIT XNO. 1077.

ANTENNA GROUND SWITCH
This antenna ground switch of
unique construction was submittel
to the Ravio News Lanokatokies

for test, by Simons Bros., 21 PPanton
Street, Haymarket, S. W. 1, 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 the Rapio
News LABORATORIES for test, by the
Henninger Radio Mfg. Co., 1772
Wilson Avenue, Chicago, Ill. One

is the ordinary three-circuit tuner
wound in low-loss fashjon with an

aperiodic primary. Both coils have

an arrangement whereby th -
ling effect may be eitheryloos:nect?ugr
nght\’e\’]::%DTDT

A 2 HE RADIO NEWS
LABORATORIES CERTIFICA
OF MERIT NO. 1083. [FICATE

ARBEE GRID LEAK

The grid leak shown in the illus-
tration was submitted to the Rapio
NeEws LaroraTories for test, by the
Arhee Mfg. Co., 6870 Springfield
Avenue, Newark, N. J. This grid

leak has heen found to he fairly
accurate, and can he used in con-
nection with resistance.coupled am.
phl]ers, or where a fairly accurate
resistance is necessary.

AWARDED THE ﬁADTO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1075.

SOCKET

This socket wus sulnnitted for test
to the Rapio NEws LABORATORIES,

by the American Hard Rubber Co.,
11 Mercer Strcet, New York City.
It is of unique construction, having
a light metal frame to decrease

losses.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1085.

FIXED RESISTOR

The resistor shown in the illus-
tration was_submitted for test, to
the Rapio News Lanoravories, by
the Micamold Radie Corp., 1087
Flushing Avenue, Brooklyn, N, Y.

It has been found to he fairly ac-
curate and can be used in_connec-
tion with resistance-coupled ampli-
fiers, or where a fairly accurate re-
sistance 1S Necessary.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1087,

GLASS INSULATOR

The glass insulator shown in the
illustration was submitted for test,
10 the RADIo NEws LABORATORIES.
by the J. E. Marsden Glass Co., 200

AP

Fifth Avenue, New York City, It
is of rugged construction and capable
of withstanding large pressure strain,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1081.

TUF GLASS PLATE

This glass plate was submitted to
the Rapio News Lasoravories for

test, by the J. E. Marsden Glass Co.,
200 Fifth Avenue, New York City.
It is used as a protective device to
prevent acid spilling on floors or
carpets,

AWARDED THE RADIO NEWS
LABORATORIES CERTITICATYE
OF MERIT NO. 1080.

TUBE REACTIVATOR

The tube reactivator shown in the
illustration was submitted to the
Rapto NEws LADoraTories for test,
by the Radio Television Co., 9410
C{ntharine Avenue. Cleveland, Ohio.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1023.

\E’Jﬁ
CRESCENT RESISTANCES

This resistance. manufactured by
the Crescent Radio Sul}ply Company,

1.3.5 Liberty Street, Jamaica, New
York, was submitted to the Rapio

-_-_-..__'-. H Fids -.‘
News LaBoratories for test. It is
non-inductive and can he used in all
places where a non-inductive resist-

WWww.americanradiohister/.-com
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ance is requircd. It comes in vari-
ous values and is made for both
transmitting and receiving purposes.

AWARDED THE RADI(}; NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 874.

NU-WAY SNAP TERMINAL

This snap terminal, submitted by
The Hatheway Mfg. Co., Bridge-
port, Conn., is wade for soldermg
cn the ends of wires. The instru-
ment for the terminal strip of a set
is equipped with the other half of

the snap, so that the conuection may
be made instantly. The end parts
of the snap are merely pressed to-
gether.  Good electrical contact is
assured.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 918.

VOCALOUD SPEAKER
This recciver shown in the illus.
tration was submitted to the Ravio
NEws LaBoraToriEs for test by the

Vocaloud Radio Mfg. Co., 674
Broadway, Brooklyn, N, Y.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1040.

CRYSTAL DETECTOR

This crystal detector was submit.
ted to Rapio NEws LABORATORIES

for test, Ly the S. A, M. Radio
Co., Securities Bldg., Omaha, Neb-
raska. It has been tested in con-
junction with various receivers and
found to be very efficient. It is of
solid construction and retains its
sensitivity a long period of time.

AWARDED THE RADIO NEWS
T.ABORATORIES CERTIFICATE
OF MERIT NO. 1037,

BROWNLIE DETECTOR

The detector shown in the illustra-
tion was submitted to the Rapio

News Laroratories for test. by
Roland DBrownlie & Co., 22-24
Saunders St., Medford, Mass. This
crystal detector was found to be
very efficient when tested in an
ordinary crystal 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 LABORATORIES for test,
by Hart & Hegeman, Hartford,
Conn.

AWARDED THE RADIO NEWS
LLABORATORIES CERTIFICATE
OF MERIT NO. 1122
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HIS Department is conducted for the benefit of our Radio Experimenters.

=
E.
43

Conducted by Joseph Bernsley

publish only such matter as is of sufficient interest to all.

1. This Department cannot answer more than three questions for each correspondent. 1
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink.
be on separate sheets.

3. Sketches, diagrams, etc., must

We shall be glad to answer here questions for the benefit of all, but we can

Please make these questions brief.

No attention paid to penciled matter.

This Department does not answer questions by mail free of charge.

4. Our Editors will be glad to answer any letter, at the rate of 25¢ for each question. Ii, however, questions entail considerable research work, intricate calcu-
{ations, patent research, etc., a special charge will be made. Before we answer such questions, correspondents will be informed as to the price charge.

Mr. Bernsley answers radio questions from WRNY every Thursday at 8:30 P. M.

TS

R.C.A. TUBE DATA

(2158) Mr. Joet Martin, Newark, N. J., asks:
Q. Please give construction details of the
Greene Concert Selector and the Splitdorf receiver.
A. 1. The schematic circuit of the Splitdorf
receiver, and all_ available information in regard
thereto, appears in an article starting on page §3
of the July, 1925, issue of Radio Rewiewe. All avail.
able information on the Greene Concert Selector
also appears in Radio Rewiew, in an article start-
ing on page 59 of the October, 1925, issue. X
Q. 2. TIs it possible to obtain a list of foreign
broadcasting stations operating on wave-lengths be-
low S50 meters? A list showing wave-lengths above

the primary of the audio frequency transformer
connected in the plate circuit or, from the plate
binding post of this winding to the “A" Dbattery.
'ghéa is made clear in the circuit diagram, No. Q..

160.

Regeneration is controlled by means of variable
condenser “C,” which we¢ may call the ‘“throttle
condenser.” Tt may have a value of .0005 to .00i
uf., the exact value being governed by the natural
capacities of the instruments used. The distributed
capacity, as it is called. of the audio frequency
transformer, is represented as ‘“‘C.1.”” If its value
is large, only a small capacity variation will be
necessary in ““C,” to start and stop circuit oscilla-

RCA ?UB!C CHART

RECEVING - TUBES

r
GENERAL UTILITY TUBES SPECIAL PURPOSE TUBES

)
AUTILIARY SPECIAL TUBES
i
PROTECTIVE TUBE

1
RECTIFIER TUBES REGLLATOR TUBL:

{(For Battery Evmnrors) (For 8 Baut Creont) (For Bottery Elimmots

gman yv-877

. . VOLTAGE cunLCm
FOR DOY BATTERY FOR STORAGE SUFCAR-SENSITIVE  HIGH-VIIRUME HALF ‘WAVE FuLL WA\IQ[ SR S rTaon
use BATTERY USE DETECTOR OUTPUT AMPLIFIERS  RECTIFILR RECTIFIE (R (e e
. Lire Corrent)
TRON WV -199 uv-201-A uv-200 Ux-216-68 ux-a3
L3y "o UX=199  UX201-A Ux-200 Ux-874 Lv-816
o wo-I
wWo-I?
. Wi
a8 ORY roR STORAGE  FOR Powed NOTE A- FITS ALSO INTD UV193
BATTERY USE  BATTEAY USE  SUBBLY USE YTt
UR-556 ADAPTER
NOTE A —e u1-120 uriee ur- 219 Q 21ss

This chart may be used to determine the best tube for receivers, both plain and those employing
various methods of amplification, or using dry cells in place of storage batteries.

this maximumn appeared in the “I Want to Know"
department of the December, 1925, issue of Ramo
NEws.
A. 2. The list of foreign broadcasting stations
appears in the Late Fall Edition (1925) of the
Radio Listeners’ Guide and Call Book. obtainable
from the Book Department of Rabto NEws.
. 3. _Please state the particular usages of the
new “UX" type tubes.
A. 3. The “tree” marked Q.2158 shows the
articular uses to which the complete line of
C.A. receiving tubes and auxiliary receiving
tubes are best adapted.
DATA ON FRESHMAN SET

(2159) Mr. M. G. Schmidt. \Villowdale, Ont.,

asks:

Q. 1. Kindly tell me at what angle and how
should the radio frequency transformers be placed
in the Freshman tuned radio frequency set. which
was shown in the “I Want to Know” columns of
the April Rapio NEws.

A. 1. The placement of these coils is described
in detail in the “I Want to Know™ colummns of the
July, 1925, issue of Rapio NEws, answering ques-
tion No. 2126.

Q. 2. Where could a loop he used in this set?

A. 2. A loop may be added to the Freshman
set, or any equivalent receiver of the tuned radio
frequency type, in the manner made clear in the
“I Want to Know" department of the August,
1925, issue of Rapio NEws, answering question
No. 2136.

Q. 3. What are the advantages of using three
rheostats instead of two?

A. 3. The use of three rheostats instead of two
will result in greater selectivity, sensitivity. qual-
ity and volume, since these four points are all
closely related and considerably dependent upon
the heat of the tube filaments. "The third rheostat
makes it possible to have independent control of
the radio frequency tube filaments, the cetector
tube filament and ‘the audio frequency tube fila-
ments, giving more flexibility in the control of cir-
cuit regeneration, present in such receivers to vary-
ing degrees.

THROTTLE CONTROL OF REGENERATION

(2160) Mr. V., Sia, Shanghai. China, asks:
. Q., 1. What is “Throttle’ control of regenera.
tion?

A. 1. This is control of regeneration by means
of a variable by-pass condenser connected across

" ™ 1 e

Because of the enormous amount
of mail handled by this department,
questions addressed to the “I Want
to Know Department” and unac-
companied by the usual remittance
of 25 cents per question cannot be

answered by letter.

tion; and if small, the value of the other may be
made larger.
The three-coil coupler is of standard type and
mag..for example, have the values stated below:
rimary, 6 to 15 turns at the filament end of
the secondary. Secondary, ahout 50 turns of No.
24 D.C.C. wire wound on a 3-inch tube, at the
end of the primary winding. It is not necessary to

. i
eyl e

space the primary and the secondary more than
1%-inch. Rotor, 20 turns of the sane size wire on a
2Vi-inch tube or ball, placed at the grid end of
the secondary and rotably arranged. If dry ccll
tubes having lower internal capacities are used, it
will probably be necessary to increase the number
of tickler, or rotor turns to about 35 to 40, in
which case it may be more convenient 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 full coupling, and not
changed thereafter. The number ot tickler turns
must be so proportioned that throttle condenser
“C” will fully control circuit oscillation at all
‘\yavteJe,pgths, without recourse to an adjustment of
rotor.

It is advisable to operate this circuit with at least
one stage of audio frequency amplification, as other.
wise the capacity of the phone cords would become
part of the *““throttle’”’ capacity and capacity effects
would he very noticeable and annoying; every move.
ment _of one's head would vary the phone cord
capacity and, thereby, the regenerative balance of
the circuit.

Q. 2. What can I use to fill the unwanted holes
in a panel used for experimental work?

A Black sealing wax may be used for black
panels and the proper shade of brown sealing wax
for brown panels. The proper degree of “mottling’’
may he obtained by the addition of a very slight
amount of black scaling wax.

. 3. How are panels given a dull finish?

A, 3. The original polish of bakelite. formica or
hard rubber panels is easily removed with No.
00 emery cloth. The graining is usually done with
a left-and-right motion. If a somewhat finer finish
is desired, the panel may be rubbed with very fine
emery powder. For bakelite, a light machine oil
lubricant may be used with the powder; on hard
rubber, oil sﬁould not be used, |Rain water being
much better.

O’CONNOR FREQUENCY CHANGER

(2161) Mr. W. T. Lambert, \V. Palm Beach,
Fla., asks:

. 1. Please give full construction details for

making the O'Connor Frequency Changer. I wish
{0 use it in conjunction with a Neutrodyne receiv-
er.
. A. 1. Full details for the arrangement you men-
tion appeared in the June and August, 1925. issues
of _Radio Broadcast Magazine. The important de-
tails are contained in the text below:

“Pri. 1" is the primary winding of the first neu-
troformer, and it _is absolutely necessary that this
primary connect ONLY to the two posts indicated
as ‘‘output.””  (Fig. Q.2161).

The Neutrodyne is adjusted for the maximum
wave-length, which will be in the neighborhood of
600 eters, After once heing adjusted, there is no
further adjustment of this receiver required. The

"

Br22gv
UFJ ROTOR
G B+60 V.
SEC. ;
=l - .
001 MF,
#Tooos (X 3EC M 001 M
MF.
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PFI. — B- A
= — +

Q.2160

A regenerative circuit employing the use of inductive and capacitative feed-back, termed
“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’Connor, Frequency Changer
is to transfer incoming received signals to the
wave-length for which the regular receiving set
has_been tuned to respond.

This effect is obtained by means of the usual
‘“‘Heterodyne” method.

In “heterodyning’’ a signal from one wave-length
(frequency) to_another, a second, or “beat” fre-
?uency is used. The difference between the beat
requency and the incoming signal is called the
In regular Super-hctero-
frequency is of a_ wave-
length between 1,000 and 10.000 ‘neters. In the
arrangement shown in this month’'s *I Want to
Know® department the intermediate frequcney is
about 600 meters, the exact wavc-length being de-
termined only by the adjustinent of the standard
receiver being used, in this case one of the Neutro-
dyne type.

There is one big advantage in the use of the
combination shown which will appeal to any ouc
having had prévious experience in operating a
standard Super-heterodyne. It will be recallcd that
stations in the middle of the tuning band were
heard at two different points on the oscillator dial.
Those unfortunates having sets that tune in sta-
tions from three to eight times are probably wish-
ing their sets would work in such a way as to
h_rmg in stations at nof over two points on the os-
cillator dial; but such receiving sets have other
afflictions than an intermediate frequency amplifier
—signal response to wave-lengths between 1.000
and 10,000 meters, the cause for reception of sta-
tions at two points on the oscillator J)ial.

By using the extremely low intermediate fre-
quency of 600 meters, it is not possible to hear
twice any broadcast stations that operate on the
present American wave-length band of 200 to 545
meters, so far as intermediate frequency amplifier
design, the main governing factor, 1s concerned.

The oscillator design
has a wave-length range
of approximately 161 to
287 meters, in order to

“intermediate” frequency.
dyne the “intermediate’
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Q.2i6l

The O’Connor frequency changer, which may be used in connection with any receiver.

(b) Grid bias rectification
(c) Cr{.stal detector rectification.
I would like to have any one of the three ar-
ranged to be had optionally.
. 2. The circuit requested is shown as Q.2161-
A (page 1186).
Switches Sw. 1 and Sw. 2 may be of the push-
gull type, in which event the crystal shorted by
Sw. 1" should preferably be of the fixed type.

The grid leak shorted by Sw. 2 is variable, and
must be of the very finest quality, otherwise noisy
operation is sure to result.

Condenser rotor plates are indicated by the ar-
rowhead. .

Q. 3. I would wish to be advised as to how my
2.variometer circuit can be arranged so that there
is regeneration control by means of a potentiometer.
I have a 400-ohm poténtiometer I can use. The
two variometers are in inductive relation, resulting
in strong circuit oscillation at the shorter wave-

ler:gths.
. 3. We have modified 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
ground connections, al-
though it is stated that
results are exceptional

heterodyne stations in 1§ B+90WV. with the arrangement
the regular broadlcast 4 k 1 shown.
range, so as to produce l
the  600-meter inter- i ? & — NOVEL PLATE
mediate frequency. 00025 MF. [OUTPUT % SUPPLY
. The oscillator design = H B+ — (Q. 2162) Mr. Jno. T.
is as follows: ) ! l = Ruby, DBrooklyn, asks:
“L” and “L-1,” 49 ! ! WV = . 1. Please show
turns of No. 24 D.C.C. '@ l = how to combine an am-
wire, wound double- ' = plifier using UX-112
spider-web’’ or “‘Lorenz” R 1 tubes and the radio fre-
fashion. The coils are CHOKE guency circuit accom-
Y4-inch thick, with a panying this inqguiry.
54-inch core, and are MEG A. 1, Wehelieve
slidably arranged on a A 2MEG. you will find the circuit
3- or 4-inch insulating L e shown in the diagram
rod, the best coupling of 0GOS MF Q. 2162 will meet your
the two coils being de- . > requirements. (Sce page
termined by test. [ L 1188.)
The exact number of The constants arc as
turns required for *“L,” o e follows :
is readily determined ex- [ [ E? L 48 turns of No. 24
perimentally, by varying = D.C.C. wire tapped at
the number of turns in Q-2162-B [ = 2 turns from the fila-
this grid coil until a == ment end of the coil for

545-meter signal station
is heard with the oscil-
Jator dial at about 95. .

The use of the .00013 uf. condenser results in
obtaining tuning_over exactly the wave band de:
sired, with a half-circle variation of the capacity of
the .00025 ,f. condenser.

The “B” and “A’’ battery shown may be the
regular current supply to the radio set. Be sure
“B” minus connects to the same *“A’ battery ter-
minal of both the oscillator and the regular set.
Probahly not more than 10 turns will be required
in “Pri.1,” depending upon the particular tube

used as the detector-oscillator. .
Q. Please show a circuit using the regular
three-circuit coupler, but with provision for:
(a)

Grid leak rectification

L

A single circuit receiver designed so as to reduce radiation to a minimum,

Variable condenser “C” is a Chelton Midget, or
the equivalent thereof.

A 400-ohm potentiometer is to be preferrcd.

The writer is of the opinion that this is the first
time this composite diagram has ever been shown.
It affords complete mastery of the major rectifica-
tion means.

The “B” potential should be varied to determine
the best value. It will probably be found that 22%
volts is the required pntentiaK

Try reversing tickler leads.

Crystal rectifcation and
are best for quality; grid lea
for sensitivity.

rid-bias rectification
rectification is Dbest

=

R, |
i

—wla 400 OHM POTEN,

Q.2181-B

A circuit employing: thesuse of two variometers and a potentiometer to control regeneration.

www.americanradiohistorv.com

L.

8 turns for “M"
and 15 turns for “S.”
L-1 50 turns of No. 24
D.C.C. wire wound on_a 3-inch tube. One-eighta
of an inch from the filament end of this coil 1s
wound L-2, 25 to 40 turns (depending upon tubes
used) of the same size wire, wound on the same
tube with a separation between L-1 and L-2 of
ahout Y-inch. For UV.201A type tuhes 25 turns
will probably be found about right. For dry cell
tubss, more nearly 40 turns will be required. I.-3,
15 to 35 turns (depending upon tubes used) of
No. 24 D.C.C. wire, on a 3-inch tube, L.3 is
separated from L-1 by a distance to be_determmed
by test. It will probably be about 3 inches, and
in inductive relation as shown. All coils are wound
in the same direction. Condenser C-1 may have
a maximum capacity of .0005. C-2 has a value
of ahount .00025 uf. .

It may be advisable to connect a choke coil at
“X.,” this coil to consist of about 200 turns of
No, 30 D.S.C. wire on a 2-inch tube. X .

To insure greatcr quality, grid-bias rectification
is used, instead of the more ordinary grid-leak rec-
tification.

Good audio frequency transformers must be used.
Chokes one and two may be Autoformers with a
voltage step-up ratio of 1:1%. .

To eliminate strong hand-capacity effect, the
writer has shown thc rotor of C-.2 connecting to
the “C” hattery side of the instrument.

An illustration of the radio frequency instrument
and a lay-out that mnay bhe followed appear on page
706 of the December, 1925, issue of Rabplo NEws.

The electrolytic rectifiers are very easily made.
The tubes are 1 x 6-inch test- tubes filled with a
solution of sodium phosphate, made by dissolving
abont a teaspoon full of the chcmical to a cup of
water (use the neutral salt, not acid_ sodium phos-
phate). The electrodes arc thin_aluminum and iron
strips, ¥-inch wide and 6 inches long. The posi-
tive element, the aluminum, must be of the purest
grade obtainable.

The iron, or negative electrode serves only as a
connection to the electrolyte. Tt is the aluminum
oxide film, the formation to be described, with
which we are most concerned.

The transformer is a 50-watt, 110-volt, 60-cvcle
transformer with a 220-volt secondary winding
tapped about evenly. This secondary voltage, which

(Continued on page 1136)
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Call
Letters

KDKA
KDLR

KDPM
KDYL
KDZB
KFAB
KFAD
KFAF
KFAJ
KFAU
KFAW
KFBB

KFBC
KFBG

KFBK

KFBL
KFBS

KFBU
KFCB
KFCF
RKFDD
KFDH
KFDJ
KFDM
KFDX
KFDY

KFDZ
KFEC
KFEL
KFEQ
KFEY

KFrp

KFFV
KFFY
KFGC
KFGH

KFGQ
KFGX
KFHA

KFHL
KF1

KFIF
KF10
KFIQ
KFIU
KFiz

KFJB
KFJC
KFJF

KFJI
KFJM

KFJR
KFJX

Radio News for February, 192¢

American Broadcast Stations

Power
& Wave

Name Location Length

East Pittsburgh, Pa., Westing-
house Electric & Mig. Co.
Variable—309.1

Devils Lake, N. D., Radio Elec-
tric Co & Wilson Insurance

AZency .....ieviiieinann 5—231
Clevcland Ohio. Wcstmghouse
Electric & Mfg. Co........ 500—250
Salt Lake City, Utah ew-
house Hotel ............. 50—246
Bakersfield, Calif., Frank E.
Siefert ........... .. ... 100—209.7
Lincoln, Neb Nebraska Buick
Auto Co. .vvvvvvnnnnnnn 1000—340.7
Phoenix, Ariz.. Mc.—\rthur
Bros. Mercantile Co. ...... 100—273
San Jose, Calif., Montgomery
otel ...l 50—217.3
Boulder, Colo., University of
COlOrado «orvvrnseremmnnnn 100—261
Boise, Idaho,
School «.vvivivennnninns.
anta Ana, Calif

Havre, Mont.

(2 (C% 0000000000000000000 50—275
San Dnego. Calif., W. K. Azhill 10—224
Tacoma. Wash., First Preshy-

terian Church ............ 50—250
Sacramento, Calif.,, Kimball

Upson (CO. .vvvrrnnernnenn 100—248
Everett, Wash., Leese Bros... 100—224
Trinidad, Colo., School District

B T R 15—238
Laramlc, Wyo., The Cathedral

(Bishop I\l' 'S. Thomas)... $0—270

hoenm, Ariz., Nielson Radio
pPlY Co. vovvvnevinnnenn 100—238
V\’alla \’Valla, Wash., Frank A. R

Moore ......vviiiiiiiniins 100—256
Boise, Idaho, St. Michaels Ca-

thedral .........covnnnenn 50—278
Tucson, Ariz., University of

ArizOna  .....oyeieiniaaans 50—258
Corvallis. Ore.. Oregon Agri-

cultural College ........... 500—254
Beaumont, Tex., Magnolia Pe-

troleum Co. ............ . 500—315.6
Shreveport, La., First Baptist

Church ..ovvviniinnnnnnn, 100—250
Brookings, S. Dak., South Da-

kota State College of Agri-

culture and Mechanic Arts 100—273
Minneapolis, Minn., Harry O.

Tverson ....veevenn ceaeees 10—231
Portland, Ore Meier &

Frank Co. ...vvvvvinnvnns 50—248
Denvcr, Colo., Winner Radio

COrPe v vvnerennnineesnnnns 50—254
Oak. Nebr, Scroggin & Co.

VTR 50600000009000000000 500—268
Kellogg, Idaho, Bunker Hill &

Sullivan Mining & Concen-

trating Co. voevevencanns .- 10—233
Moberly, Mo.. First Baptist

Church ....vviiniieieensnn 50—242
Lamoni, Iowa, Graceland Col-

33 000000000000000000000 100—250
Alexandria, La., Louisiana Col-

- 50—275
Baton Rouge, La., Louisiana

State University .......... 100—268
Stanford  University,  Calif..

Leland Stanford Junior Uni-

VErSity ....iiiiiiienaians 500—270
Boone. Towa, Crary Hardware

..................... 10—226
Orange. Tex., First Presby-

terian Church ............ 500—250
Gunnison, Colo., Western State

Collcgc of Colorado....... §0—252
Oskaloosa, Towa. Penn College 10—240
Los Angeles. Calif., Earle C.

Anthony (Inc.) ......... 3000—468.5
Portland. Ore.. Benson Poly-

technic Tnstitute ........., 100—248
Spokane. Wash.. North Cen-

tral High School «......... 100—266
Yakima, Wash., First Metho-

dist Church .............. 0—25¢
Juneau. Alaska. Alaska FElec-

tric Light & Power Co..... 10—226
Fond du Lac. Wis.. Daily Com-

monwealth and Wisconsin

Radio Sales, Inc. ........ 100—273
Marshalltown, Towa, Marshall

Electric Co. ..., —248
Junction City, Kansas. Episco-

pal Church (R. B, Fegan) 10—218.8
Oklahoma, Okla., National Ra-

dio Mfzg. Co. ..o.vinnnn 225—261
Astoria, Ore., Liberty Theatre 10—246
Grand Forks. N, Dak.. Univer.

sity of North Dakota...... 100—278
Portland, Oregon, Ashley

Dixon & Son ............. 50—263
Cedar Falls. Towa. Towa State

Teachers’ College ......... 50—258

Call
Letters

RFJY
KFJZ

KFKA
KFKQ
KFKU
KFKX

KFKZ
KFLR

KFLU
KFLV
KFLX
KFLZ
KFMQ
KFMR
KFMW

REVISED TO DATE

Power
& Wave
Name Location Length
Fort Dodge, Iowa, Tunwall
Radio Co. ............... 50—246
Fort Worth, Tex., South-West-
ern Baptist Theological Sem-
1YY 5 20 50—254
Greelcy. Colo.. Colorado State
Teachers’ College .......... 50—273
Conway, Ark., Conway Radio
Laboratories ............. 100—250
Lawrence, Kans., University of
Kansas .........c.cooune. 500—275
Hastings, Nebr.. Westinghouse
Electric & Mfg. Co...... 2000—288.3
Kirksville, Mo., F. M. Henry. . 5—266
Albuquerque, N Mex., Umver
sity of New Mexico ...... 100—254
San_Benito, Tex., San Beni
Radio Club .............. 10—236
Rockford, Ill., Swedish Evan-
gelical Mission Church.... 100—229
Galveston, Tex., George
Clough ................... 10—240
Atlantic. Towa, Atlantic Auto
mobile Co. ......... . 100—273
Fayetteville. Ark.,
of Arkansas 750—299.8
Sioux City, Iowa, Mor e
College . 100—261
Houghton, A
[f48) 61000000060000060000000 50—263

refere
RADIO
up to

is its

THE complete international list of Broad-
cast Stations, arranged

first number after the name of each station

second number—following
wave-length of the station,
meters.

e an e

for convenient
ncc. will appear every other month in

NEWS, with revisions and changes
the closmg date of this magazine. The

power, expressed in watts; and the
the dash—the
expressed in

KFMX
KFNT
KFOA
KFOB

KFOJ
KFON
KFOO
KFOR
KFOT

KFOX
KFOY
KFPG
KFPL
KFPM
KFPR

KFPwW
KFry

KFQA
KFQB

KFQC
KFQP
KFQT

KFQU
KFQW

KFQZ

KFRB
KFRC

KFRM
KFRU
KFRW

Non]*thﬁeld Minn.. Carleton Col-

[§333 0000060000000 a0000000 500—336.9
Shenandoah. Towa, Henry Field

See
Seattle,

Store

Burlmgamc. Calif.,

Burlingame
Chamber of Commerce (Al

bert Sherman) ........... 50—226
Moberly, Mo., Moberly High

School ....vviniitin.,. 10—242
Lone Reach, Calif., Echophone

Radio Shop .............. —233
Salt Lake City. Utah. Latter

Day Saints Umversny ..... 250—23¢
David City, Nebr., David City

Tire & Electric Co......... 100—226
Wichita, Kans.,, College Hill

Radio Club (College Hill

Methodist Church) ....... 50—231
Omaha, Nebr., Technical' High

School ................... 100—248
St. Paul, Minn., Beacon Radio

SErvice ...verriveer.nnnn. 50—252
Los  Angeles, Calif., K. M.

Turner Radio Corp (Oliver

S. Garretson) ........... 500—238
Dublin. Texas, C. C. Baxter.. 15—252
Greenville, Texas, New Furni-

ture Co. ... .............. 10—242
Los Angeles. Calif.. Los An.

geles County Forestry De-

partment . ........00000000 500—231
Cartervnllc. Mo., St. Johns

Church .................. 20—258
Spokane. V\'ash Symons Tn-

vestment Co. ............. 100—266
St. Louis, Mo.. The Principia. 50—261
Fort \Worth, Texas. Search-

light Publishing Co. ....... 130—263
Taft. Calif.. Kidd Brothers

Radio Shop .............. 100—231
Towa City. Towa, George S.

Carson. Jr. ... ... ivuunn 10—224

Denison. Texas. Texas National
Guard. 36th Signal Company 10—252
Holy City, Calif.,, W. E. leerr100—217 3

North Bend Wash..
................. 50—215.7
Hollvv«ood Calif.. Taft Radio
..................... 50—226
Be'ulle. Tex., Hall Brothers. 2502438
San Francisco, Calif., City of
Paris Dry Goods Co ...... 50—268
Fort Sill, Okla., Llcut James
Boland, U. A ..., 50—242
Co]umbla. Mo. Stephens Col.
lege ittt i, 500—499.7
Olympia, Wash., Unite
Churches of Olympia ..... 50—218.8

www.americanradiohistorv.com

Call
Letters

KFRX
KFRY

KFRZ
KFSG
KFUJ

KFUL
EKFUM
KFUO
KFUP
KFUR
KFUS
KFUT
KFUU
KFUV
KFVD
KFVE
KFVG
KFVH
Krvi

KFVN
KFVR

KFVS

KFVU
KFVvw
KFVX
KFVY
KF\WA
KFWB

KFWC
KFEWD

KFWF
KFWH
KFWI
KFWM
KFWo
KFwpP
KFwu
KFWv
KFXB
KFXC
KFXD
KFXE
KFXF
KFXH
KFXJ

KFXM
KFXY
KFYF
KFYJ

Power
. & Wave
Location and Name Length
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. Thles) ............. 15—222
Los Angeles, Calif., Echo Park
Evangelistic Assn ........ 500—275
Breckenridge, Minn., Hoppert
Plumbm% & Heating Co.
and F Rettig ........ 50—242
Galveston. Tex., Thomas Gog-
gan & Bros. Music Co. 50—258
Colorago 'Sprmgs, Colo.,
D. Corley ....oouvyiinnn. 100—242
St. Louis, Mo Concordia Sem-
inary ..., 500—545.1
Denver, Colo., Fitzsitnons Gen-
eral Hospital ............. 50—234
Ogden, Utah, Peery Building
Co. v e, 50—224
Oakland Calif., Louis L. Sher-
.................... 50—256
Salt Lake Ciwy, Utah, Univer.
sity of Usah ............. 100—261
San Leandr , Calif., Colburn
Radio Labs. ............. 50—224
Springfield, Mo., G. Pearson
Ward ............ .. .00 10—252
San_Pedro, Calif., McWhinnie
Electric Co. .............. 50—205.4
St. l.ouls. M. Filin Corpora-
tion of America ........... 500—240
Independence, Kansas, First
Methodist Epis. Church ... 10—236

Manhattan, Kansas, Whan Ra-

dio Shop ................ 15—218.8
Houston, Texas, Fifty.sixth
Brigade, Headquartcrs
Troop ..., 10—240
Welcome, Minn., Carl E. Bag-
ey 10227
Denver, Colo., (near) Moon-
light Ranch, Route 6, Eu-
gene Rossi .............. 50—244
Cape Girardeau, Mo., Cape Gir-
ardeau II{!nnery Station, Os-
car irsch ............ 50—224
Eureka, Cahf Radio  Shop,
Standard Publlshmg Co... 5§5--209.7
San Dicgo, Calif., Airfan Ra-
dio Corp. ................ 500—246
Bentonville, Ark., Radio Shop,
. Porter ............. 10—236
Albanuerque N. Mex., Radio
upply Co. ............... 10—250
Ogden, Utah, Browing Bros.
[ 100—261
Hollywood Calif., Warner
Bros. Pictures (I (35 T 500—252
Upland, Calif., E. wall... s0—211.1
Arkadelphia, Arkansas, Arkan.
sas Light & Power Co.... 500—266
St.  Louis. Mo., St. Loun
Truth Center ............ 0—214.2
Chico, Calif., F. Wellington
Morse, Jr. .oovvvinnn.... 100—254
South San Francisco, Calif.,

Radio Entertainments (1 500—22
Oakland, Calif.. Oakland I‘?dcu) s

cation Society .......... 500—206.8
Avalon, Calif, Lawrence
Mott .................... 250—211.1

Brownsyille, Tex., Rio Grande

Radio Supply House 10—214.2
I’mlevllle, La., Louisiana Col-
e teeiisaiiieaa.at, 100—238
Portland Ore., Wilbur J 0 ’
11T § o S 50—212.6
Big Bear Lake. Calif., Bert-
ram O. Heller .......... 500—202.6
Santa Maria. Calif., Santa
Maria Valley R. R. Co...100—209.7
Logan. Utah, L. H. Strong
(Packard Motor Co.) .... 10—205.4
Waterloo, Towa. Electrical Re.
search & Mifg. ........... 10—236
Colorado Springs, Colo., Pikes
Peak Broadcasting Co. ... 500—250
El Paso, Texas, Bledsoe Radio
COo e 50—242
Denver. Colo., Mountain States
Radio stmbutors. Inc.
(Portable) ............... 10—215.7
Beaumont, Texas, Neches Elec-
trie COr vviernirinnnnan. 10—227
Flagstaff, Ariz. (Orpheum The-
atre), Mary M. Costigan.. 50—205.4

Oxnard, Calif.,, Carl's Radio

Den (l\'ewcomh Radio Co.) 10—205.4
Houston, Tex., Houston Chron-

icblle )Publishing Co. (Port.

able

(Continned on page 1227)
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“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 unobtainable 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:

LeFT-Everecdy
Loyerbilt**B”Bat-
tery No. 486, 45
volts,for mezimum
economy on four,
five or wmore tubes.

RicHT-Evereedy
DryCell Radio*“A”’
Battery, 1% volts.
The battery built
especially for dry
cell tubes.

Radio Batteries

~they last longer

www.americanradiohistorv.com

“These Eveready Batterzes are the correct
size for your set. With average use they will last
you a year orlonger”

With sets of from 1 to 3 tubes,
use Eveready No. T12.
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

For real radio enjoyment tune in the "‘Eveready
Group.” Broadcast through stations—

WEAP—I}\,’ew gark wri-Philadelphia wsu—%im:in_;mti
wyAR-Providence - ww J-Detroi
w'x’sr:x—Bo:hm wor B;” :‘xlg woc-Davenport
wWrac-Worcester WCAB-Pittsburgh ysp-St, Louis
weeo-Minneapolis, St. Paul WEAR-Cleveland
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Patents Pending

Tl

Reg. App. U. 8. Pat. on.

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
length 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 mot cause
distortion.

3—Lemnis-Coils amplify only what
is received from the preceding
stage. Their non-pick-up qualities
reduce the annoyance 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.

S—Lemnis-Coils used to replace
any type of tuned radio frequency
transformers or antenna couplers,
will increase the sensitivity and
selectivity of your receiver.

GENERAL WINDING CO.,, INC,

214 Fulton Street New York, N. Y.

SEND THIS COUPON IF DEALER
HAS NO GEN.WIN LEMNJ]S-COILS
GENERAL WINDING CO.. INC..

214 Fulton 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

hook-up.
Enclosed is money-order for $12.
(Ship postpaid) .

O Send C.O.D. (I will pay postman

$12 plus postage.)
It is understood that these coils are
guaranteed to afford the utmost in tuned
radio frequency reception.

Name oot iiiiiiiiiiiiinnnn,

The [sofarad Circuit
(Continued from page 1152)

T ATy
Sannmnmrnm

oscillation at all points, it is necessary that
the bridge balance be exact over the entire
tuming range.

THE SOLUTION

Since it is impossible to construct jnduc-
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
frequency, whereas the inductances of coils
do change.

Fig. 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 L. 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. Cup is the
capacitance existing between the grid and the
plate of the tube. C» is a small variable
condenser, with micrometer adjustment, used
to balance the bridge. G is the grid of the
tube; P is the nlate; F is the filament; and
A is the remaining point of the bridge. As
in Fig. 1, this circuit is balanced when

G oo
C;  Co

and since C; = C,, then C» must equal Cep.
It should be noticed that this balanced con-
dition is independent of such things as mu-

3

tual conductance of the tube, so the circuit
cannot be made inefficient or obsolete by
changes in tube design, as is the case with
certain receivers employing other means for
preventing self-oscillation. When the bridge
15 balanced by the adjustment of C»v, the
voltage set up across the points P and F by
plate currents flowing through L, has no
cffect upon the input circuit between points
Gand 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 effectiveness of the coupling trans-
former between tubes in a radio frequency
amplifier is limited by 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 feeble 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 electrical efficiency
and voltage step-up factor of the trans-
former. The most successful of the older
sets have been those supplied with some
manually-operated device to keep regenera-
tion at the peak, just below the point of
oscillation,

www.americanradiohistorv.com
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Saves Time—
Saves Current

The only 10-ampere charger. Uses no
more current than low rate chargers.
No bulbg—no acids—no tnmes. Model
A_for 6-volt batterfes, $19.00; Alodel
AB for 6-volt and 24-volt to 120-volt
$21.00. West of

batteries, in series,
Ask Any Radio

kies, §1 extra.
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  portables in size, weight, ease of tuning,
] 1 ity, di i wor hip and price,
Aerial, loud speaker and_batteries

salf contlinad.

Complete with tubes and batteries,

$14150. Receiveronly . . , . s1.25. 0

P-1 Kit Saves You Money!

Ouroffer of the Telmaco P-1 Receiver In kit form has

met with enthusiastic reception. This contains all

parts, aa built by us, including case, drilled and en-
ved panel, and illustrated instructions, sso 00

mplete kit . . - N . .
Ask ;ourdederor write us. Descriptive folder free.

Radio Division:

|
20 S0, Wells St. Dept. mcago.m. !
|

&uality Radio Exclusively % Established 1918

i
|
I TelephoneMaintenanceCo.
|

WELL PAID
RADIO OPERATORS

You can be one—
ever incr e asing
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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Radio is meant to be heard

—not necessarily seen

Hear the Atwater Kent
Radio Artists every Sunday
eveningat 9:1§ o'clock
( Eastern Standard Time )
through stations—

No longer than a row of a
dozen books, no higher than
vour fountain pen,light enough
to be carried on one hand —
that’s the Atwater Kent Model
20 Compact.

In the homs of REX
BEACH, the author, you will
find the Atwater Kent Model
20 Compact Reteiving Ses and
the Model H Radio Speaker.

beside your favorite arm-chair,
among your books and flowers
and magazines; no new furni-
ture is needed.

For any room, in any home
—for beauty, convenience and
eficiency—you can do no bet-
ter than to select the receiving
set so satisfying in so many
homes—the Model 20 Com-
pact.

Model H, with ¢ fiexibl WEAR « .« « -+ New York 5 .
ode 30‘:.1( 5:?:. exive WJAR . . . o Providence It i he R Qe S f See it—hear it at any store
> : t is the Receiving Set o ..
WERE ... Beston where Atwater Kent Radio is
N 4 ushingten tomorrow, here today. It has ld— tod
... C - old—today.
weco . . - Min St Paud all the power in half the space. s y
WEAR + ¢ + ¢ =~ Lietelan,
::’g:j} cee P:;{:f:i’;t‘;‘; It is only 6% inches high Write for illustrated bookler telling the
M odel 20 Compact,includ- ¢ i o oo R complete story of Atawater Kent Radio
ingbmernab'fc.b‘u: with. el . ’“"zf;}"f,’; and 1934 inches long. Itis right plete story of 1
T 2 woc . T in step with the moderntrend 7 wATER KENT MFG. CO
WTAG [f7orcester g . .
Prices slightty higher from KSD . . 8t Louis of saving space. You can pUt A. Aiwater Kent, President
the Rockies west, and wwil, . « Detroit . w A P
in Canada WLtse - . . Chicago it anywhere—on a small table, 4713 Wissanickon Ave., PHILADELPHIA

www.americanradiohistorv.com


www.americanradiohistory.com

Why June
With Only

Halfa Dial?

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 180 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 mfd....$6.00
Capacity .00025 mfd.... 6.25
Capacity .00035 mfd.... 6.35
Capacity .0005 mfd.... 6.50

THE VIKING TOOL AND
MACHINE CO., INC., Licensee
745-C 65th Street Brooklyn, N. Y.

WADE

That the gain due to the coupling trans-
former alone has some importance may be
seen by referring to Fig. 4. Here, in addi-
tion to the primary winding, we have con-
nected in the plate circuit a variometer L.
Also, the input coil, L, has been placed
at a great distance from Ls. Now, by
varying Ly, we can bring the tube YT as
closely as is desired to the point of self-
oscillation. But since Ly and L, are widely
separated, the amount of energy fed to the
following tube will be infinitelv small. Here,
then, is a case where the circuit is brought to
incipient self-oscillation, but where {he ar-
rangement is a decidedly poor radio fre-
quency amplifier. Thus we have. as an ex-
treme case, the highly undesirable condition
of a radio frequency stage which oscillates
violently but which is a poor amplifier.
The ideal to be achieved is the opposite
extreme, in which the radio frequency cir-
cuit is an extremely good amplifier but is
perfectly 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 n 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 L 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 greater the voltage developed across it, it
follows that C, should be small and C, rela-
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 true,” 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 question leaves out of account the
fact that the combined capacitance of two
condensers in series can never be greater
than that of the smaller condenser alone.
In order to have a reasonable tuning range
we must set a minimum limit, therefore,
fOl' Cu

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
Ci 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 signal 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 these is across two
opposite points of the bridge and, therefore,
cannot affect balance. The second is due
to the small 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 halance 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 receiver that brought in stations
6,000 to 8,000 miles distant with loud
speaker volume night after night. All
records fully verified.

Holds World’s Records For

(1) Longest distance ever received on a
loop aerial—8,375 miles.

(2) Most consistent reception of stations
6,000 to 8,000 miles distant—117 pro-
grams in three months,

(3) Brought in 6 different .stations in 214
hours—all over 6,000 miles.

PRICE

Complete Set of Parts.............. $89.00
(Includes all parts necessary to make an
exact duplicate of this wonderful recciver,
together with blue prints and complete build.

ing instructions.)

Story of deve]opment_ and proofs of
records gent on receipt of stamped
and addressed envelope.

Scott Radio Laboratories
35 S. Dearborn St., Dept. 618, Chicago

Dealers and set builders write for discounts

THE SIMPLEST PRACTICAL
RADIO SET MADE

$700
™ RADIOGEM

The simplest radio outfit made—yet as practical
as tho ost expensive. A crystal recelving set that
yYou ean operate and enjoy even though you Kknow
absolutely mnothing about radio. You receive the
RADIOGEM unassembled, together with a clearly
written instruction book, which shows you how to
quickly and easlly construct the set, using only
your hands and a scissors. The outfit comprises alt
the necessary wire, contact points, detector mineral,
tube on which to wind the eoll, ete., ete. The
instruction book explaing simply and completely the
principles of radio and its graphic illustrations

make the assembling of the RADIOGEM real fun.
THE RADIOGEM CORP. /

\’GG—R W. Broadway New York City

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

~ [ ) EGARDLESS of the set—in the final analysis it’s the tubes that tell
L‘, 11 the story of whether “you get 'em” or not—that makes possible
« "% (lear, 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.

Radio Tubes
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 ar all 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 sockef
cuts away all corrosion from tube terminals
and clears up the voice of your radio in-
stantly. No need to take the tube out and

ndpaper each terminal with this socket.
%hcn the tube is turned in the socket, the
exclusive side-scraping duo-contacts scrape
away all corrosion and the terminals come to
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 eliminates
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 selected 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. 5.

It is more or less common knowledge that
most radio frequency amplifiers are rela-
tively insensitive 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
he 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 all 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

PUZZLE
i 2 3 14 |
KiQ v K yla Wi lwl|A|E
5 B 3 g
- KO |A I | E R G K
g 9 0
M W H B W | F B §& w2
1 s 13
w J wic | A R wlC|[K
4 15 i6
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17 18
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25 26 27
7 BLf T W C AL w
z8 i 0
w R R B A Yy w N J
3 32 33
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>

K
34 LR
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YOUR NEXT-DOOR NEIGHBOR
MAY BE THE STATIC

Some fans have been blaming their receiv-
ing sets as poorly constructed because crack-
ling noises resembling static are heard, even
when the antenna and ground are discon-
nected. Tt is true that such noises may
develop from faulty 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 t! 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 he found, although the
annoyance continued for months. The ocdd
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.

Sex_ving machine motors, vacuum cleaners,
washing machines, and simijlar 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

First NEIGHBOR : Say, Bill, what was
that music I heard coming from your house
last night?

SeconD NEIGHBOR: Music? Shucks, that
wasn't no music. That was the radio!

Contributed by William Griffin.
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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

No. 509 Full Wave for RAYTHEON Tubes.

No. 537 Full Wave for R.C.A. UX-213 Tubes.

No. 537 Full Wave for Cunningham CX-313 Tubes.
No. 538 Half Wave for R.C.A, UX-216-B Tubes,

No. 538 Half Wave for Cunningham CX-316-B Tubes.

Chokes

No. 514 20 henry
No. 506 30 henry
No. 539 50 henry

List $5.00

TFull instruetions and description mailed on request.
Ask your dealer or send check or meney order to fac-
tory. Sold under guarantee.

For Set Manufacturers

Doungan is the standard maker of transformers and
chokes for the leading manufacturers of B-Eliminators.
Engineering data and quotations on request.

More than 42 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.
Prices on request.

DONGAN ELECTRIC MANUFACTURING coO.
2977 Franklin St., Deztroit, Mich.

alat: COMPLETE

HESE are the finest fong distonce setn ot the fowest prices n
history. Wooderful new cirouit that brings amazing results.
SATISFACTION GUARANTEED. Everything turnished

with completc sets.  These's a sct for soery pocker-doob.

5 TUBE SET—100 Amp. Storage ‘“A’’ Battery,
rubber covered ‘“A’’ Battery Cable; '“B** Bat-
tery, 90 V. 5 Tubes, Loud Speaker,
Speaker Plug, Antenna seeeess....$95.95

3 TUBE SET—3 Dry Cell * Battery. 90 V.;
3 Tubes, Loud Npeak Head Phones. An

$49.95

’* Battery, 435 V. §

y
2 Tubes, Head Phenes, Antenna .95
| TUBE SET—I Iy Cell; ‘B’ Rattery, 22%
V.; 1 Tube, Head Phones, Antenna 18.

Sets also sold without aceessories.
radio acc?ssories and partly assembled Kkits.

THE MELLODYNE RADIO COMPANY
t. R-2 Cincinnati, Ohio

FREE RADIO CATALOG & GUIDE of nowest ldeas,

approved special hook-ups with illustrations.
Tremendous savings on standard radio parts, sets, kits. Bs
sure to get thls thrifty book before you buy. Wonderful?
Unusual? Youw’ll say so. Write letter or postal NOW.
BARAWIK CO., 102-142 S. 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 PL, N.Y.C.
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Convert your radio receiver
into a light socket set with

Balkite Radio Power Units

cAsk your radio dealer

FANSTEEL PRODUCTS CO., Inc., North Chicago, Il

Sole Licensees in the United Kingdom: Messrs. Radio Accessories, Ltd., 9-13 Hythe Rd., Wellesden, London, N.W. 10

p——

www.americanradiohistorv.com


www.americanradiohistory.com

1172

have your Radio!

under-foot.

No wunsightly
horn in evidence,
either! This con-
sole has its own
loudspeaker, in -
built. It’s out of
sight, but with
very apparent
tonal superiori-
ties. For it has
the highest-devel-
oped type of unit,
With horn built

material.
tone.

ing outfit, too.
color.

x 18 in.

21in. x 31 in.

tor-charger.

and unit.

equipment.

C Windsorlaslpest

For EVERY
Radio Set

A stunning piece of furniture that re-
stores order in the room where you

on two front panels.

Price, §40
West of Rocky Mts., $42.50

Windsor Furniture Co.
1426 Carroll Ave.
Chicago, Il

No more cluttered

table-tops, nor litter of equipment

Non-Vihrant Horn

The clearest tone
producer on the
market. Made _of
special composition
which defeats vibra-
tion,

of special non-vibrating, extra-hard
Produces clear, non-vibrant

There’s ample room for everything;
space for A and B wet batteries—or
battery eliminator——and for a charg-

Finished in mahogany, or walnut
Dainty design of parqueterie

Top, 38 in.

Additional pattern No. 128 (Special for
Radiola No. 125) in two-tone finish. Top,
Fitted with doors for access
to control switches of combination elimina-

The price, forty dollars, is for the complete
console and includes the loudspeaker horn
Thousands of dealers are show-
ing this artistic addition to home radio

Rear View—Set Hooked Up

Radio News for February, 1926
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The Radio Beginner
(Continued from page 1148)

R T T

S

AU AL S0

T e AR QY

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. Speakers 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,

An older type of loud speaker horn
which employed curved tubing to obtain an
effective long column of air,

| shown was made in either wood or pressed
fibre and, since the concentrating part of the
loud speaker 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 speakers for several years, the
radio public was suddenly presented 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 they cmploy no horn, we
can disregard the length of any column of
air that may be used, because the cones
themsclves are really enormous diaphragms
that serve to shake or vibrate a large quantity
of air every time they are set into vibration.
There is no horn or other shaped object to
concentrate or direct the sound and no col-
umn of air need be set in vibration in order
to obtain amplification. This is because of
the fact that the conc itself sets up vibra-
tions in a large quantity of air at any one
time and thus the neccssity of concentration
is done away with.

When cone loud speakers were first intro-
duced, they had a good many defccts. One
was that the reproduction was not even in
volume over all frequencies, and distortion
was quite 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.

www.americanradiohistorv.com

| BAKER-SMITH CO., INC., San Francisco

“Binghamton, N. Y.
| to the Pacific on
this indoor aerial!”

arsec

ANTENNAE

REG V.S TRADE MARK
PATENT 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 IXI, EFFARSEE con-
tains 1000 feet of copper
aerfal wire, coverved with
parchment,  Equipped with
special fixed condensers. 1sed
inside or out—can be hung on
I walls, used under rugs, any-
whete, Write for distance re-
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, CINCINNATI, O.

ot Cord

——
FAHNESTOCK CLIPS

“Popular W herever
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”’ Batteries. FAHNE-
. STOCK makes connec-
tors for every radio purpose.

“THE IDEAL CONNECTOR”
Catalog sent upon request

FAHNESTOCK ELECTRIC COMPANY
Long Jsland City, New York

S —
FreetoMenPast40

What ja prostate gland disorder? Wh{ does it come

to two-thirds of all men past middle age? Why does it

eause loss of vitality, eciatica, aching

feet, back and lega? Amazing k, writ-

| ten by well known American gcientist,
answers these questions and tells how
20,000 men have found relief withoat
Ao N Eat perons; Simpls send parme

| Addrsaa the ELEGCTRO THERMAL CO.,

6051 Main St., Steubenviile, Ohio.

PRESS
DOWN

! West Office: Dpt.60-W, 71{ VanNuysBidg., LosAngelesCal,

| Sylfan

“RADIOMATES”

Receivers - Reproducers - Tubes

Branches in Principal Cities

You must see our new 64-page
Catalog before you buy any-

WRITE

W thing in Radio. It's FREE, Y%7

RANDOLPH RADIO CORP.
[l 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

www.americanradiohistorv.com

Selling Plan

for
Radio Dealers

Your local Willard Serv-
ice Station will act as your
jobber on Willard Radio
Batteries.

This meansa 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
window cards will identify
you &s 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 19509

324 Broadway
New York City

— = == TEAR OUT=— = == —

Radio Institute of America
324 Broadway, New York City

Please send me full information about
your Home Study Course of radio in-
struction.

DI am interested in the complete
course, including code instruction,
which qualifies for the ov't
Commercialor Amateur RadioLicense,

[J1 am interested in the technical

course for radio dealers, jobbers and I

salesmen,
Name.......oocvveriniviiininennnnn., :
Address..o.viieiiiiiiiiiniinnnnan. .. I

.

One of the best and most reasonably-priced
cones on the market today is that illustrated
in Fig. One reason for its quality of
reproduction and its freedom from distor-
tion is the fact that it really employs two
cones, placed one within the other, but the
angle at the peak of the inner cone is greater
than the peak of the outer one.

Ry

| 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 reproducer

| umt, and the result is that when one dia-

phragm falls down on the job of reproducing

| a certain irequency, the other can almost

invariably be depended upon to carry on this

work and thus achieve very nearly perfect
l reproduction (see page 1148). ) .

The reproduction unit used in this particu-

lar type of loud speaker is one that is most

eSSy o T e

prors oaitir

Fig. 7.

A combined power amplifier and loud
speaker t

hat will provide ample volume for a
dance hall,

‘ Photo by courtesy of the Radio Corporation

[ of America,

| rugged in construction, and the other 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

ing received.

buil

www.americanradiohistorv.com

radio concert
This demonstrated that the
unit was strong enough and ruggedly enough
t to actually shake or vibrate the entire

|

Thus we |
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REAL ENJOYMENT

LOUD SPFAKER

Assures utmost in volume and clarity
of tone—reaches full range of musical
scale, giving a faithfulness of repro-
duction that equals hearing the orig-
inal.

Flare in several handsome finishes,
PRICES $22.50—$25.00—%$30.00
Manufacturers
. Slockic (7
State and 64th Sts,, CHICAGO
—— = _i—-l--__-'
22;
VOLT

unacid
everlasting
rechargeable
«gn
STORAGE
BATTERY

32.95

Includes
chemical

1 90 volts, $10.00; 112% volts, $12.50; 135
157% volts, $16.80. Truly the biggest buy
today. Easily charged on any current including 32 volt
Syslems. Any special detector plate voltage had. Tested
and approved by leading authorities such as Popular Radio
laboratories.  Over 3 years soll on 2 non-red tape 30-day
triul offer with complete refund if not thoroughly satisfied.
Further guaranteed 2 years. Knock-down kits at greater
savings, Complete “"Hawley'’' “B*’ Rattery Charger $2.75.
Sample cell 35c. Order direct—send no maoney-—simply pay
the expressman cost on delivery. Or write for my free liter-
ature, testimonisls and guarantee. Same day shipments.

B. HAWLEY SMITH
314 Washington Ave.

CRAIN CRAFT JR.
Crystal Set :
si2eoetre

Yolts,

Danbury, Conn.

100 ft. aerial wire. 35 ft.
ground  and  lead-in  wire,
aerial insulators, porcelain tube, lead-in
strip, ground clamp. nail-it knobs, set
head  phones. (Without  accessories,
$6.00. )
Send for FREE Descriptive Booklet, B
giving name of your dealer, :
CRAIN BROS. RADIO SHOPPE
2304 Telegraph Avenue Oakland, Calif.

FREE RADIO CATALOG & GUIDE of newest 1deas,

 8Dproved special hook-ups with {llustrations.
Tremendous savings on standard radio parts, sets, kits, Be
sure to get this thrifty book beforo you buy. Wonderful?
Unusual 7@ You'll Sdy 0. Write letter or postai NOW.
BARAWIK CO., 102-142 S. Canal St., CHICAGO, U.S.A.



www.americanradiohistory.com

Radio News for February, 1926

A 5

;.‘ l2 5 . r %

:'] lﬁ AGNATRONS in vour set will give sweet purity of tone & B

| § —clear and complete rendition of all the wealth of g8
[ 1 overtones. Music and speech come from the loudspeaker of the '
' L Magnatron equipped set with rich fidelity and generous volume, “ j ]
EB recreating in vour home the actual performance itself, whether Ik ‘:7

1 .; it be ten or a thousand miles away. a8

: 4 Magnatrons are the product of the oldest exclusive makers of {:: i i
i g vacuum tubes. That, in a large measure, explains their g 1
q B excellence. | B

3 There's a Magnatron for every 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 list for only $2.50
each.

1Vyite for your FREE copy of “Pot Pourri”—a snappy
reviewe of mirth and music to Dept. N.
ConNNEWEY ELECTRIC Lass.,
Magnatron Bldg., Hoboken, N. J.
Complete factory stock for Pacific
Coast carried at Pacific Radio Labs. /

256 So. Los Angeles St.,
Los Angeles, Cal.

fMGNATROﬁ;ﬁ
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window. Then another demonstration was
carried 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 expensive at first cost,
still the results obtained with it are certainly
wonderful.  Using this unit with its power
amplifier connected to an ordinary two- or
three-tube receiving set, more volume can
be obtained than anyone could possibly need
m their own home. In fact, sufficient volume
of sound can be obtained to fll large halls
and places of entertainment.

" 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.

HOW TO BUY INTELLIGENTLY

Now vou will probably want to know
what you should do when you go to vour

HORN

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.

ol S =

FIG. |

Fig. 1. This drawing shows why a long horn

must be used on a horn type of Joud speaker,

( in order to reproduce satisfactorily sounds of
the longer wave-lengths,

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. ,g? [ radio dealer’s store to purchase a loud

- speaker. Have him demonstrate 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 demonstrator tune in various sta-
tions so that you get different kinds of re-
production to listen to. For instance, if 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 your pockethook
| and seems to reproduce quite well on both
the high and low notes, as well as on the
medium ones, then that one is the one for
vou to buy.

Do not, however, be disappointed if, when
you 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 be 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 be that no loud

Use the right condenser for the job—made by the
pioneer manufacturer of radio condensers.

Dubilier

CONDENSER AND RADIO CORPORATION

Rubber Covered Insulators

Aclual Size

Neat and efficient. For antenna. ground and
for lead in wires. Small screw starts readily

ARAWAY RADIO AGAIN TO THE FRONT

F
Amazing new set, Model 33—3 tube set—at an ex-
ceptional price. Most advanced set on the market

B e e Boegulong, Uad Sk fnished job, Great improvement over | | speaker, regardless of how good it b, aun
fliar’ e e e N oo re LA ordinary large, uusightly insulators. They keep ever hope to give good reproduction  with
tery. SATISFACTION GUARANTEED. the wires i place and out of the way. acked h 8 - 2

"2 Tube Set—$22.50 5 Tube Set—$63.50 10 in a box, 25¢ at your dealers or direct from us, that particular amplifier.

Dealers!—Agents'—Biggest passibilities vou ever

heard of. Write for nlan and territory quickly.
THE FARAWAY RADIO CO.

Dept. S3 125-27 E. 3rd St., Cincinnati, Ohio

CULVER-STEARNS MFG. co. More so than with the horn type of loud
Worcester, Mass., U. S. A.

M IO AL T T T 2001

Mr. Peck, the author of this article, is
Associate Editor of SCIENCE AND IN.
VENTION. His popularly-written articles
on Radio appear regularly in RADIO
NEWS.

Insure your copv 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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Enchanting Radio Nights for Everyone

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-

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 registered Trade Mark and Symbol shown below may be used only om proditcts made from mateviais
manufactured by Bakelite Corporation. Under the capital “B” is the mwnerical sign for infinity, or unlimited

quantity.

1t synbolizes the infinite number of present and future uses of Bakelite Corporation’s products.”

REGD. U. S.
PAT. OFF.

Polymet Mfg. Co. Airgap Products Co. O. R. Gischow Co.
E-Z-Stat Socket Gee Haw Dial

Shaw Insul. Co.
Dia/

Bell Mfg. Co.
Vernier Dial
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You must have our catalog no matter what set or kit you want.
complete and includes all popular sets.

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.

F‘ OUR N
GUARANTEE

Every article ex=~
actly as repre-
sented. Every
article is tested
hefore shipping.
Complete satis-
faction or
money cheer-

The World’s Largest Ex-
clusive Radio 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.
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.

uully refunded.H

REMEMBER—WE ARE THE LARGEST EXCLUSIVE RADIO MAIL
ORDER DEALERS IN THE WORLD AND CARRY THE BEST OF
EVERYTHING IN RADIO. SEND FOR OUR CATALOG TODAY!

RANDOLPH RADIO CORPORATION

The Largest Exclusive Radic Mail Order House in the World

159 N. Union Ave.

All Sets Guaranteed. Coast to
Catalog also contains everything in radio

Qur line is

/ Cur Catalog \

includes complete list of
broadcasting stations
and general information
and facts ahout our frec
service division, Ourra-
dio engineers will help
you solve all your radio
problems. end your
name and address on a
card or in.a letter. We
\_will send catalog FREE., J

A Complete Manual of
Radio. You Cannot
Afford To Be Without
This Book. It’s FREE.

Dept. 244 Chicago, Iliinois

Special Library of Information

MURDOCI( on
A RADIO PATENTS
¥, TRADE MARKS
MURDOCK
o HEADPHONES

Wm. J. Murdock Co.
Chelsea, Mass.

JOHN B. BRADY

Patent Lawyer

Ouray Building Washington, D. C.

Cable address: Telephone:

# MURDOCKZ>RADIO fi

RADIOPAT Main 4806

year. Experimenter Publishing Co., 53 Park Place. New York City.
e - . i Sl

_Insure~your copy reaching you each month. Subscribe to Radio News—3$2.50 a |
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, 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 need 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 before you can
hope to get good reproduction from your
loud speaker.

Practically any of the speakers ou 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 be sure that you will be quite
satisfied with the results obtained.

Iy

Special Cathode-Ray
Oscillographs

(Continued 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. 6A.
IFrom 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 Kevs for
different speeds of the magneto are shown
in Iig. 6B. It is evident that results of
this sort can be used to improve the design
of maguetos, by showing exactly how the
output 1s affected by changing the windmgs
or the shapes of certain parts.
| EXPLOSION AND GAS ENGINE
PRESSURES

Since the electron beam of this instrument
[ is readily deflected by small potentials ap-
plied to K, it may be used in connection
with  piezo-crystals to register pressure
thanges such as occur in explosions. Cer-
| tain erystals 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 bend-
ing or to pressure. This is referred to as
the pieso-electric property. 1f pressures de-
veloped in gases or liquids are to be studied,
tourmaline is a very suitable crystal to use,
since the potential developed between 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 ensure good insulation for the metal {oil
and its connections. An explosive mixture
can be introduced into the vessel through
su:table stop-cocks and can be fired by nieans
of the plug S. If the oscillograph kev be
closed immediately before the explosion takes
place a figure 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-
graph. For instance, it could be used. as
sugegested by Keys. to measure explosion
pressures in guns. and, with an oscillograph
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Next Year's Radio Set Will Be
Desighed to Operate On
House Electric Current!

Have Next Year’s Set Now
by Using the New McCullough AC 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 quality
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 ermission
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 decreasing
wear on electron emitting surface. .

FREEDOM FROM MICROPHONIC NOISES, because grid

construction of cathode prevents vibration.

GREATER ECONOMY-—the eclimination 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.

www.americanradiohistorv.com
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New 5 ampere Size

@y Tungar
when you want the best
battery charger

“Tungar” is fast becoming the word for
| battery charger. And no wonder!

o

S
4

The Tungar is a G-E
product developed in
the great research
laboratories of General
Electric.
The New Tungarchar-
ges 2,4 and 6 volt “A"
batteries; 24 to 96 volt
B"batteries,in series;
and auto batteries,too.
No extra attachments
needed.

East of Rockies

Twoampere size $18.00
Five ampere size $28.00

60 cycles . . 110 volts
Merchandise Department

General Electric Company
Bridgeport, Connecticut

GENERAL ELECTRIC

% LET BOICE HELP YOU BUILD IT!

Pa}' Send for his 64-page booklet containing helpful information and describing Boice-Crane Bench Circular Saws, [4”
Lil Band Saw, lig Saws, Lathes, lointers, Drills, Mortiser, the Boice Guarantee and E-Z Pay Plan.

HIEf 8 Inch Bench Lathe Junior Saw

It Turns. Drills, Saws, Sands, Grinds and dees Jig | Fable 10”x13”. Saws 214" stoek.
Sawing in wood or soft metal. Supplled with coin- | Dadoes %”x3%”. Cuts %’ mould-

o )

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!

Tung

REC. LS

PAT. OFF

BATTERY CHARGER]|
T

Tungar—a redistered trademark=-is found only
on the genuine. Look for it on the name plate.

Pound rest |ings. Attachinents for

Swings 8”.|grooving, sanding, drill-
Cap. 19” C|ing, ete. Sold with or
te C, without motor and basc.

All Boice machines driven by % to %
H.P. motor attached to lght socket.
W.B. & l.E.BOICE, Dect.802-B, Toledo, O,

SSTITIIEIII SIS 47 S

REAL TONE FROM YOUR SET
SIMPLY CHANGE OVER THE AUDIO
END TO RESISTANCE COUPLED
AMPLIFICATION USING
MEGGIT RESISTORS
AT VERY SMALL COST IN 2 HOURS
SEND FOR FREE CIRCULAR

WITH DETAILS AND LAYOUT
F COLE RADIO MFG.CORP., BLOOMFIELD,N.J.
T

VoS IS I I I I I TS 55

y 4
Build the New DUODYNE Circuit

/ with the Camfleld Type 22 Duoformer, and
£

the Cainfield Type 888 .00025 mfd. Straigh:
'/
/ 4

Line Condcnser. Designed for ncw power
tubes. 5 Tube Set.

Send 23¢ for Booklet
*The Duodyne Cireuit.,” with comnlete in-
structions and drawings for building, to

CAMFIELD RADIO MFG. CO.
807 Harrison St. Oakland, Cal.

STTTXY

TTTETSONY

TIIIIIT T I ITTT

Insure your copy reaching you each month, Subscribe to Radio News—$2.50 a year.
Experimenter Publishing Co., 53 Park Place, N, Y,
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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
inertia, 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
SO 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 been put. It will be at once
apparent to the most casual reader that the
possibilities of these instruments 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
instruments of this nature.

8-B TIME PRESSURE
GRAPH OF EXPLOSION

g am—
> { {
[5] |
ST T
o i - [ i
FIGURE ON PLATE OF w I
OSCILLOGRAPH AFTER 2 | |
EXPLOSION 8 T 1 ’ —
-t
8-A e | \ P
“o .o 017 .013.01a 05
F1G. 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.

R

Solving the

a Current Supply
(Continued from page 1150)

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 described 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
years of use in many commercial 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 rescreation

Cox~EcT a Rola Rexcreator to
your receiving set and give its
marvelous perfection the height-
ened expression of true rexcrea-
tion. Rola is no mere repro-
ducer of dominant notes. It truly
rexcreates. Every shade of tone
is brought to life by Rola. The
timbre of every instrument and
voice, reproduced truthfully,
should be yours. Rola rexcrea-
tion is so perfectly realistic that
the performers them-
selves seem actually
present with you.

The Rola Rexcreator
is a precision instru-
ment, so finely attuned
acoustically that it

Rola Cabinet Rexkcreator,
solid mahogany, $46

seems to be any inusical instru-
ment—or all—at the will of radio.
Rola rexcreates the swelling bass
of an organ, the poignant throb
of a violin, the clear lilt of a tenor,
with all the individual color and
charm of each of these. It is the
great master of radio rexcreation.
Sold by better dealers.

THI:} Rora CompPaNy
45th and Hollis Streets
Oakland Californis.

Marketed nationally to jobbers
through Baker-SartH Co., Inc. Head
offices : Call Building, San Francisco.
Branch offices in the following cities:
1270 Broadway, New York City: 30
North Dearborn, Chicago ; McClintock
Building, Denver; 186 East Broad-
way, Salt Lake City; 448 S. San
Pedro. Los Angeles; Henry Build-
ing. Portland, Ore.; L. C. Smith
Building, Seattlc: 179 Pender Street
West, Vancouver, B, C,

Rola

RE * CREATOR

$36

www.americanradiohistorv.com



www.americanradiohistory.com

1182

Radio News for February, 1926

®-AROUND THE WORLD—>

2L0 London
365 m,,2FC Syd-
ney 1100 m., RH
Vienna - 660 m.,
BAV Haeren 1100
m., DKP Kbely
1150 m., KOM-
AROV 1800 m.,
OXE Lynghby,
2400 m., BER~
LIN 430 m.. PAS
Amsterdam 1050
m., EBX Carta-
gena (200 m.,
NOME 470 m.,
LP, Konigswus-
terhausen 680 m.,
WGY Schenecta-
dy 108 m.,, 3L0
Meibourne 1720
m., KOA Denver
322.4 m,, BUDA-
PEST 2000 m.,
SBR Brussels 270
m.,, WEAF New
York 481.5 m.,
HAMBURG 392
m.. WMBF Mi-
ami Beach 384.4
m., CFAC Cal-
gary 430 m.,
WGY Schenectady

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
breaking distance records.

GOLDEN-LEUTZ, INC.

(With which has been incorporated Experimenters Information Service and E. I. S, Inc.)

476 Broadway - -

CABLES “EXPERINFO,” NEW YORK

Cable, wire, write or phone for literature today

40 m.. SMA Ade-
Taide 850 m.,
CYX Mexics City
350 b., FL Eiffel
Tewer 2600 m.,
2BD Aberdeen 495
m., PRG Prague
1000 m., PCGG
The Hague 1070
m., 2FL Sydney
770 m., STOCK-
HOLM 440 m.,
HB1 Geneva 1100
m., WGY Sche-
nectady 1660 m.,
BRESLAU 415
m., KGO DOak-.
land 361.2 m..
CKAC Montreal
428 m.. CHAC
Halifax 400 m..
PWX Havana 400
m., KDKA Pitts-
burgh 64 m,
F R A NKFORT
467 m., WOAZ
San Antonie 394.5
m., NAA Arting-
ton 2500 m,,
CHXC Dttawa 435
m., WOC Daven-
pert 483.6.

Manufactured by

New York City

1
|
|

100 AMP. RADIO BATTERY

6 Volt * Rubber Case
TWO-YEAR Written Guarantee by
THOMAS WITHERBEE

. Storage Battery Pioncer for 28 Years.
Shipped direct from factory to you. No middlemen's
profit—no delays—no grief.

Send No Money

This is an actual 100 amp. Radio Storage Batter
honestly built of purest materials by real battery build-
ers. So{id Ruhber Compartinent cases—not wood (non-
leakable)—will outlast the battery itself. Lecad 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 and you can ex-
amine battery at your express office to your heart’s content. If
you agree with us that it’s the higrest offer ever made—pay the
expressman $£0.08 plus express charges,

if you prefer to remit with order—deduct 50¢c. You run no risk
as we replace any defective battery during two years.

THOMAS BATTERY CORP., 511 West 50th St., New YorK, N.Y.
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Microphones
(Continued from page 1123)
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cannot handle them. We figure there are
at least fifteen 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. 1 do
not think T 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 bheen 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 &f 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 thousand in New York State
and more than four million in America. The
opening gun in this direction was very im-
pressive. The Grand Ballroom 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. Dickinson 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 listening public of Knights and
their families, The Protestant Circle is
under the direction of Dr. William B. Millar
and 1s a combination of one thousand
churches in New York City alone, with a
membership of over two million in the
metropolis.

Kiwanians evervwhere are following our
WRNY Kiwanis Alliance.

Of course, the music goes brightly on.

WRNY, because of the Metropolitan,
Musical Courier. New York Symphony, and
Philharmonic Society, has gained a prestige
which no other station in America can equal.
Added to the opera companies and other
new song features might be mentioned the
Odierno Quartette; the “American Song-
stress,” Rose laurent; Eugene Frey, the
“Lieder Singer”; Fanny 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.

e

COMP
Cambridge | Massachusetts
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IT IS TRUE!

(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—selectivity 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. It 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 Penetrola. 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 Penctrola. 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
European tests note
Penetrola Reception!

Penetrola in Black Crystallite, for Instant $35

Attachment ., . .

Penetrola Kit with C lete, Simple
Inswractions . o orncteSmee $15

If your dealer is not stocked, remit purchase price direct to factory and you will be prompt-
Iy supplied. State whether you wish Penetrola for outdoor aerial or for loop receiver.

PENETROLA

100 Volt Storage *°B”* Battery for $]1000

f/-

Service “A" Batteries
Indestructible rubber case. Two
year guarantee,

100 8. ... 14,00
6 volt.

I_IZ(I amp. hr...... s16.00

1a0
VOLTS

vour'14.%

Everybody can now enjoy the benefits of
Storage "B’ Batteries—more power, quieter
d] reception, greater economy. Rubber case pre-
vents leakage or shorting.” Easy to recharge.
Will last for years with ordinary care.

SERVICE Rethargeable <‘B” Batteries

in all-rubber cases 59
510%
Prices in Canada voL1'7.%

2 317

137 RoncesvallesAve.
Toronto. Ontario

VOLT

SERVICE BATTERY CO.of Canada,

SERVICE
Double-Duty
CHARGER

Charges 6-volt “A"
or Auto Batteries
or up to 125 volts
of "'B' Battery IN
SERIES. Noiseless
in operation. Ex
tremely economical.
The bejght of con-
venience.

vor $5.50
voLt $12.50

VOLT

SERVICE BATTERY CO.

704 East 102nd Street

Complete
withBulb

Cleveland, Ohio 14%
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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 mentioned
June Lee, who sings popular songs; Katza,
Russian female Balieff; Lucille De Wolfe,
the greatest little singer with the ukulele I
have heard in many a day. and many more.

Have you seen WRNY’'S Honorary Ad-
visory Board, which includes such names 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
perfectly amazing how, in three months,
WRNY has had the greatest men and women
in all walks of life.

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 itself 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 tell you what is the
most important thing that has happened
since I wrote you last. I have just sent to
press the Radio Forecaster. 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 Raoio
NEws to let me give a copy of this to any-
one who writes to me before February 15,
at the Roosevelt. So, if you have not had
a copy, ask for it at once.

DIGEST OF THE MONTH

In addition to the appearance of the

| grand and light opera companies in their

regular performances of the classics, every
one of the feature artists at WRNY has

Jhad one to four appearances during the

month,

Ben Bernie’'s and Orlando’s orchestras
at the Roosevelt have had their orchestras

! on the WRNY platform frequently. and the

Literary Department has functioned and has
brought many celebrities.

The Radio Theatre Players, under the
direction of Alfred Rigali, have presented
“Nothing But the Truth,” “Bought and PRaid
For,” “Her Husband's Wife” and “Civilian
Clothes.”

The Radio Art Players, under the direc-
tion of Mr. V. P. Newmark, have been heard
in  Moliere’s “Affected Young Ladies™
Chekhof’s “The Boar” and Shakespeare’s
“Taming of the Shrew” and “The Merchant
of Venice.”

Harvey Wiley Corbett has brought such
men as Grosvenor Atterbury, Professor
William Dinsmore and Alfred C. Bossom.

The Women's Hour has taken big form.

The Novelty Night Features on 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 Old 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 simultaneously
sung in hundreds of homes, churches and
schools.

Then there was the Aviation Banquet.
which was given at the Roosevelt, and which
was broadcast by this station through Tom


www.americanradiohistory.com

Radio News for February, 1926

C-H Radioloc

The radio switch that
locks with a key. Protects
tubes and batteries
against childven and med-
dling adults. One hole
mounting — quiet opera-
tion. Dustproofcase. Two
keys with every switch.

Thus More Than a Million Concerts Start Every Night

C-H Radio Toggle

Switch

The very popular toggle
switch idea 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. Contacts
ave 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 newset will,most likely,havea 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 Manufacturers of Electrical Supplies
MILWAUKEE, WISCONSIN

1185

C-H Heavy Duty
Radio Switch

More than a million in use.
Preferred byboth home set-
Eiilders aad (ol
ers. Many have imitated the
knob, but no one can dupli-
cate the patented “floating
contactor” construction —
the secrct of its long life.

A list of some of the
prominent radio
manufacturers using

C-H Radjo 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.

CUTLER-HAMME

—=— Radio Parts for Performance, ™
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oW You can

nearALL
notes/,

A Thordarson Autoformer
Amplifier built in accord. ol
ance with instructions o
and diagrams fur.
nished with each
Autoforme- “

= ]

Lt
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. Autoformers, $5
each. Dealers everywhere.

THORDARS)

OV dOuN oo LiOW S
200 loF; -, Sy
Trode-Mark Registered

Full amplification of
those bass notes hith-
erto largely “lost.”

2 Greater clarity on all
notes.

3 Improved reception
of distant programs.

4 Better volume control.

These are the four great improvements
achieved by Autoformer Amplification

Dz ARKY
Deresn%e
ADLER~ROYAL
MURDOCK

All Frequency Amplifier
- THIRIEE 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. hordarson Interstage
i Power Amplifying Transformers, $8
each. All Thordarson products are
unconditionally guaranteed.

| ELECTRIC MANUFACTURING CO. \SiSIONB1 g

LAty xmace 1895

‘WORLD'S OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS

Chicago, US.A.

MuU-
Vageumg

. EICH Also choice
lever- Al of the
G y 3 MacMillan
7 . Arctic
%%;%ﬁﬂ Expedition

BUCKINGHAM
NUNN-LANDON

'uge ho;da;l-,;gn
uper-Amplityi.
.P;zam Drgu (4

>\ GEM TUBE

f r A | A Guaranteed Radio Tube
3 ¥ el Within Reach of All
s . 5| | Every tube guaranteed. A tube
r | for a dollar of $3 value. A trial
1 order will convince you 28 it has
¢ )l thousands of others.

Send your
orders at once.

Orders sent C.0.D. parcel post.

Type. .. 401A
romm V100
ypo... ; .
Type........499A EACH dealer

(with standard base)
Dealers, Write for Disceunts

GEM TUBE CO.

Dept. N. 200 B’way, N. Y. mltly
LLLE

220 8o, State St., Chieago,
/ Lafayette Bldg., Detroit, Mich,
" S — v

wholesale prices.
tul

bes. batte:

A lllemneR op) lonunity is open for you as a radio
adio
breaking season. Make the most
ourinew blg catalog before you buy. :g
stocks of standard radio parts, sets, kita ready
for quick shipment at lowest rock-bottom

proimiscs jts blﬁesv, record-
of it by getting
e

Wonderful special ’:ggwra on finest aets,

ries. Write for free copy

W. C. BRAUN COMPANY #436s. cinion g, -

Insure your cop§ reaching you each month,
x

Subscribe to Radio News—$2.50 a year
perimenter Publishing Co., 53 Park Place, N. Y. C.
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Hill, President of the American Society for
the Promotion of Aviation, Inc.

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 unique 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 Bernie, and
Dr. Millar delivering his sermon in the spot
when Ben Bernie hands out his wise cracks.

The Up and Down Broadway feature 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 Miles 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 rumning for more
than ten years, and over three million people
have been in attendance at them.

" I

i

[ Want To Know

(Continued from page 1163)

©

is_wery 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 be set for the lowest possible voltage
and the transformer connected to the 110-volt line
for about 10 minutes. The oxide Alm will by then
be forined on the aluminum electrodes.

TICKLER

SW I

SEC. | o | o #
By

b SW. 2

LOADING
con

-5
000!
Mr_s 00025 MF.

||

POTEN.

I 0005 ME

£ | T
-

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. Sce page 1163.

Switch Sw.B may be a push-pull arrangement.
for selecting either the first or second stage of
power amplification. The tubes recommended for
the two-power stages marked 4 and 5, are UX-112-
type tubes. Type UN-210 tubes can also bhe used
in these two positions with extraordinarily good
results. In the event that these tuhes are used,
no filament resistance is required at “R,” with a
6-volt supply. When UX-.112 tubes are used a
resistance capable of carvying Y4 ampere per tube
nmust be provided for the set. The UX-210-type
tube will require a negative “*C” bias in the neigh-
borhood of 15 volts.

The 8-uf. condensers must have a high insula-
tion value.

By use of the unusually efficient and high plate
voltage supply described above, one need not give
the attention needed bv ‘“‘B” batteries of the usual
type - which age ranidly under such heavy duty
service and eventually become noisy, or the storage
“B” battery that requires frequent recharging, or
the next hest proposition. the motor generator with
its attendant and undesirable commutator noises.

This circuit is an unusually efficient one for
! driving cone-type reproducers.
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How to improve
your radio set

A THOUSAND fellows may tell you athousand 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 Apparatus Co.

THIS book, ‘‘Amplification without
Distortion,” has brought thousands
on thousands of enthusiasticletters

telling of the help it has been in
improving radio reception. Save
thisparagraph, print yournameand
address in ink across it and mail
with 104 to Acme Apparatus Com-
%a%y,gept. K12, Cambridge, Mass.,

have found this book helpful
—perhaps you will too—at
any rate send for it and see.

iy |

New Acme MA-2 Amplify-
ing Transformer, closed
metal box type. Price, $5.

More volume

The new Acme “double frec-edge
cone’’ loud speaker. Round model
(shown) $25. Cabinet model, $35.

‘If your loud
speaker sounds
like'Cohen on

the telephone’
....do this/

The .Acme B-eliminator. Two
madenl:.‘%-l (110 volts 60 cycle) $50.
E-2 (110 volts D. C)_$20. Ray
theon Tube included. Everlasting.

BEFORE

your B batteries
go dead ... /
....do this '

distance

" quality

.. this new way

WHEN you notice the
first signs of fading, do
this . . get the last “B”
supplyyou’ll ever 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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¥ & >
: ™ E
F: (-2 E & :
\[{S range covers tne aiais|
\ ‘
\ BENJAMIN /
Straight Line Frequency Condensers /
String out the stations symmetrically from one end to the 4
Bemiamin . other. That is selectivity supreme! Every station has a / Bl
Sockets %, clear space for tuning. The old-time crowding is ¢ Tuned Radio

Frequency
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. Put up singly and in

Stop tube noises )
by preventing the
transmissionof out-

side vibrations into mi-
srophonic disturbances.
Four springs support the
socket—"‘float’* it above the

base and absorb all shocks and
jars. The new “'Push’ type Cle-

a-Tone sockets are for standard

UX and WX tubes.
Patented July 25, 1926: May 2, 1911

eliminated. Tuning is simplified and best of
2. all, with its low loss characteristics, radio
A \reception is definite and distinct, &
9. The precision in workmanship
is superlative. The finish is /
5 dullsilver. In three sizes: J,’,,’
‘ .00025 Mfd.; .00035 /" 4
Mfd.; .0005 Mfd. f

Benjamin Electric | e
Mtg. Co. ¥
120-128 S. Sangamon St. fi
. Chicago
247 W.17th St., NewYork
448 Bryant St.
San Francisco
HManufactured in Canada by the

Benjamin_Electric Mtp. Co. of
= Canada, Ltd., Toronto, Ontario

sets of 3. Use .00035 Mid. conden-
sers with these coils.

T I R

Old Tubes Made
Good As New

0 e

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 than new tubes! Slmple, efficient, practical. Big
money-saver. ‘Thousands in use. Operates on elther A. C.

or D. C.—110-120 Volts. Model No. 20 for UV-201A
(C301A, etc.) and all similar tvpes. Model No. 10 for UV-199
(C-299, etc.) and all simtlar types. Bound to do the work on our

Money-Back Guarantee

Money cheerfully refunded if desired results fall. But we are surc you will
find the Mack Reconditloner pays for itself in one evening. Many making
good money restoring friends’ and neizhbors’ old tubes. You cannot losel
Act quick on this special short-time introductory price. Sent Postpaid with
full directions on recefpt of $3.65 ($3.85 in Canada and forelgn countries).
Be sure to state Model No, wanted. Our guarantee refund prise protects

$365

you. Send now.
724 cass st. MACK LABORATORIES Chica, m
Forpﬁne tor;e e — - = g0 )
piaitsl ool RUECTE
tance, your P —
bes MUST E:‘:"bll' 'I‘ "NIE:
;;'; i fns‘[;er fect I I
c ition.
onditton “THE CURE FOR RUN-DOWN TUBES"
L O O S A TR
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Readers will be interested to know that a set
built with this form of plate supply reproduced
the signals of a broadcast station fifty miles awa
so _loudly and clearly as 10 be perfectly understand-
able at excellent audibility, two miles from the
toud speaker.

Experimenters desiring more detailed information
regarding the tuning system and circuit, selected
for the qualities of selectivity and sensitivity, and
the plate supply selected for the reasons enumer-
ated above, are advised to study these references:

“The One-Stage Radio Frequency Amplilier,”
page 21, in_ the November, 1925, issue of QST
magazine (Hartford, Conn.); “The Reactodyne
Circuit,” page 796, December, 1925, issue of
Rabio News; “Electrostatic A.C. to D.C. Con-
verters,” page 1077, March, 1923, issue of Science
and Invention.

0. 2. In the November, 1925, issue of The
Experimenter inagazine, in the article “"How to
Make and Use a Wave-Meter” (A. P. Peck, Radio
3MO), page 18, is a circuit, Fig. 1, showing a
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An unusual circuit employing the use of clec-

t.olytic rectifiers to supply B voltage for the

plates of the last two amplifier tubes, (See
page 1163).

Neon tube for indicating resonance in transmitter
wave-length determinations. I understand the
Neon tube may be made to cause circuit oscilla-
tion, this is the case at audio frequency, I
would like to Lknow how to make an audio fre-
quency oscilliator using the Neon tube.

A. 2. The circuit requested is No. 2162-A
(shown on page 1190). esistance “R” may be
a fixed unit. The value required is most easily
determined by making “R” variable with a range
of 25,000 to 250,000 ohms, for testing the initial
set-up.

The out-put may be used for testing the response
for loud speakers, audio transformers and head-
phones to various audio frequencies.

The Neon tuhe may be an *“Osglim lamp” obtain.
ahle in England, or the more easily acquired Neon
lamps used in the Westinghouse “Spark-C” auto-
xgobile"spark plug tester, or the Airco “Ignition

auge.

Since this type of lamp only requires about 15
milliamperes at 200 to 300 volts, to ‘‘strike” the
tube (The word “strike’ is taken from electrical
nomenclature, ordinarily used in connection with
electric ares, with reference to the starting of the
arc action; and relates in this instance to the
lighting of the tube), and since the current re-
quired to maintain oscillation of the Neon tuhe
circuit is only ahout two milliamperes, an ordi
nary ‘B’ hattery will furnish amply sufficient
current. In fact. ““B™ hattery current consumption
is about one-third that of the ordinary vacuum
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RADIO 'RITHMETIC

© 1926, [
W.E. & M. Co. |

: *A" batteries +“B" batteries
+ RECT/IGON =
clear radio reception

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 yourradiojoys.

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-

How to Prove

this Result

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 without a Rectigon.

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY i

SOUTH BEND, INDIANA

We:tinghouse manufactures, also, a complete line of Micarta radio panels, Micarta tubes and instruments.

“The estinghouse
Rectigon Battery Charger
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Swooping Down
on Static

As an cagle swoops down on its prey, devour-
ing it hungrily, so docs

AERO-
Loue

devour static, consume interference, and swallow up
regencrative squeals.

Unleash the hidden power in your radio sct! Giveita
chanec to perform at maximum cfficiency.

Attach this *‘loop-within-a-loop."" The inside loop is
stationary, acting as a booster, while the outer loop is
adjusted by rotatton.

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 surc

to specify the sct with which it is to be used and please
give your dealer’s name.

Sells for

$1'2.50

Write now for Descriptive and Diagrammatic
Booklet. Your Copy Mailed Free.

MANUFACTURED BY

UTT-WILLIAMS ELECTRICAL PRODUCTS CO.
SANTA ANA, CALIFORNIA

Beautifully fin-
sshed in mahogany
Dimenswmns
30m. x8x7in.

SCOTT SALES COMPANY

National Distributors
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' - Direct to You at
Lowest Cost

Lid splined‘hoth ends to l|;revent warping.
Nickeled piano hinge—Full length.
Nicl_ce[ed Iifl support of artistic design.
Anti-vibration cushion fcet (not visible
m cut)
Edges of lid moulded to match bottom.
Shipped securely packed in strong carton.
Prompt shipment. Big stock for holidays.
Hard-
wood  Solid
Lubbed Black
Mabog- Amer-
any  ican
Finish Walnut
7x18x7% or 10
$5.00

5.25
5.50
6.25
7.00

8.00
Fone

n. deep ... 5.50
7x30x7% or 10

in. deep ... 6.00
Add 25¢ for “E-Z”*
Plug.

Cash with Orderor C.0.D.

it % of price is rent with

e order. Prices F.0.B. Hickory, N, C,
Order express shipment, often cheaper than mail and

much safer from damage

Free with Each Cabinet a glued-up stock non-warping
1%.inch Daseboard. Free Catalogue,

THE SOUTHERN TOY COMPANY, INC., Dept. N., HICKORY, NORTH CAROLINA

Insure your copy reaching you each month. Subscribe to Radio News—
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tube. Another feature is the elimination of the
“A” battery. . K
Q. 3. If it is possible to incorporate the new

DeForest Anti-Radiation device of Roy A. Wea-
gant with a regenerative receiver of the so.called
single-circuit type, so as to prevemt 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 ,f.
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 Acme R.2, the Duratran,
the All-American R-201A, etc.

A Chelton Midget condenser may be used as

N.C. Other condensers of the type used in neutro-

r o —Ir =y m':'ozoov-

025 j;—_l‘__—;l \:‘E

12 H—o A

=
Q-2i162A

Fig. 2162-A, An audio frequency oscillator,
involving the use of a Neon tube.

dynes for neutralizing purposes will probably prove
satisfactory, if 30 guf. capacity can be obtained.
Any good muke of audio frequency transformers
may be used, with the lower ratio transformer
in the second stage.
The ratios of the new and old model Acne
transformers, and other comparative data are:

NO, RATIO HEIGHT DEPTII WIDTH WEIGHT
A-2 ... 4% 3" 2 214" 8 oz.
MA-2 .. 5 :1 3" 4" 4 " 16 oz.

It is inadvisable to use the code transformers
nentioned, unless it is desired to receive mostly
code signals, in which cas¢ inductances “L” and
“rotor” would be entirely different from their
broadcast values; which may be, for example, “L.”
50 turns of No. 20 D.C.C. wire on a 3-inch tube;
“rotor,”” 20 to 40 turns of No. 24 D.C.C, wire
wound on a 2V-inch form. the exact number of
plat; coil turns determined by the particular tubes
nsed.

The FErla code transformer is called the “1,000.
cycle’” transformer and at this frequency ar which
it peaks. a voltage amplification ratio is approxi-

| mately 30:1 and is the most suitable transformer

on the market for the amplification of code signals
of 1,000 cycles frequency (approximately).

& T S 12 "

Facts and Fallaciég “
About Radio Wave

Transmission
(Continued from page 1139)

I

T “wnny

mosphere, so we are nowadays 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-

$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

www.americanradiohistorv.com

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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AGoodLoopisEasy toBuild
if YouUseBeldenLoopWire

‘ x JTHEN you build your new loop antenna,

obtain maximum efficiency by using the
, special loop wire prepared by Belden engineers
g et (ha DREINE Belden Striped for standard loops. The Belden loop wire is made

arton. Furnished in maroon cotton or bE . .

bidod voith brown or green Rayon- of sixty strands of No. 38 copper wire combined
(atificial silk). with five strands of No. 36 copper wire which
hasbeen treated to preventstretching. Allstrands
are insulated 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.

Y

o

iy

Ask your dealer for Belden loop wire! 4
/
;
7 Belden Litz Wireis a special high-frequency Wall the COMP on ( }
conductor, ranging from 20 to 48 strands 7
| of Beldenamel. Furnished in 100-ft. spools f or Free Illustrated l ll
l[ :;rr a‘:&:_dmg high-frequency coils and ap- B 0 Ok Iet 7
N e e ‘ }
- h e NN - 4w e ‘
/4 aett
) [y . e -y
[ — / ! 5
| SA |/ /
i \ f /i
{ N /4
| ORE 4 VWo¥Vie
W . g 7 4 70 f { 2 7 A /
g T K I AL A 7 - /- /"l\\
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PATENT
PENDING

AT LAST! A new era in variable conden-
sers. With practically all other radio parts
undergoing constant improvement the limi-
tations and deficiencies of the old-style mul-
tiple plate condenser have handicapped prog-
ress.

But now — professionals recognize in the
new FURNELL Condenser—based on an
entirely new and simplified principle—the
most practical and efficient condenscr ever
designed for straight-line Frequency tuning.
It is the only condenser of its type on the
market and experts agree that:

24 SCOTT ST.

FURNELL |

360° TAPER COIL

CONDENSERS

Simplicity is the keynote of progress.
FURNELL
with only two shielded plates, each coiled in
the form of an evolute. i
durable,

The First radical improvement

in radio SLF condensers

“1t’s the most iriportant step forward
that has yet been made in its field.”

4 The
replaces open multiple plates

Simple—sound—
Assures clean.cut separation of
stations, tone clarity and scientific precision
heretofore impossible. Dust-proof, moisture.
proof, damage-proof. Each condenser com-
plete with special 4” Bakelite 360 Dial and
enclosed in D’yralin Dust-proof case.

Exclusive Sales Franchises Available to Rep-
utable Jobbers in Locations Still Oven.

Write for Literature

FURNELL MANUFACTURING CORP.

Newark, N. J.

f

{ He maintains close contact with his
dealers at all times.

| 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

929 PENN AVENUE

Insure your copy reachi'ng you each month., Subscribe -to Radio News—§2.
Experimenter Publishing Co., 53 Park Place, N. Y. C.

'Hommel
| is a

== JObber

sets needing minor repaira 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

PITTSBURGH, PA.

UDWIC HOMMEL&ED
LUDWIGHOMMEL &GO

50 a year. .
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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 frequencies 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. F. W. Alexander-
son of the General Electric Company, and
is seen to have an important bearing on re-
ception through interference and static and
in explaining 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 all
konown 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 announced.
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 phenomena in terms of an
alleged “Heaviside layer.”” Related to this
is the ascribing to Heaviside of the current
cxplanations 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. Beyond this
he did not go, and it seems to me that the
expression “Heaviside surface” is in accord-
ance with Heaviside’s ideas, 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 frequencies, 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. I 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 is 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
1s not an accurate description of any phase
of this nrocess. The essential fact of upper-
air transmission of radio waves is no more
reflection than is 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 another 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 difference in
height of the strata, but to the difference in
electrical character, such as differing ioniza- -
tion. _

Tf T may be pardoned for still another at-
tack on what I believe to be popular miscon-
ceptions, T 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

(LTRADYNE

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. : :

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 25tk Street, MW@

New York City.

Chief Engineer,
PHENIX RADIO CORPORATION.

#
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 NAVY
MODEL

' Th

C-10Super-Heterodyne

e Highest Class Receiver in the World

Wave length range 50-600 meters with removable Coils.
Panel Dimensions 28 3/16 in. x 8 in.x 1/4 in.

Only two major tuning adjustments.

Total amplification almost 2,000,000 times.

\ No Batteries

are required even
to operate the most
powerful 10-tube
receiver pictured
above, if you use
the new laboratory
type

Model A -

| Power Unit

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
request. Write direct to

NORDEN-HAUCK, INC. |

Engineers

1617 Chestnut Street, Philadelphia, Penna. l

It Stabilizes Any Reflex—

$3.50
INU.S.

Without
Dry Cell

THE

STABILIZING DETECTOR UNIT

660 make the Carborundum Fixed Detector even more efficient for Reflex
Sets this Stabilizing Detector Unit has been evolved.

CARBORUNDUM

With this Stabilizer you can absolutely perfect your Reflex
Set because it adjusts the detector resistance to match the
circuit.
It stabilizes the circuit, controls self oscillation, eliminates
howls, 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 Illustrated Booklet showing Hook-Ups

THE CARBORUNDUM COMPANY, NIAGARA FALLS, N.Y.
New York, Chicago, Boston, Philadelphia, Cleveland, Detroit
Cincinnati, Pittsburgh, Milwaukee, Grand Rapids -

— C-7-SUPER |— |

RS!

The new model C.7 SUPER is the ureatest set known iR
for Distance, Volume and Quality of Reception. Its
7 tubes outperferm other I0-tube receivers. Write

k of nationally known parts
Send f llustrated

Radio Exclusively Since 15921

today for complete deseription and price list. CLARK & TILSON, Inc.
2 S th Ave. ar Mew Yark
RADIO PARTS CO., LABS., 55:0USEE1Y0: | | Rt PSAM ol
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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 due to variable absorption in the
medium caused by turbulence or non-uni-
formity in the jonized strata. The result of
this is that the wave arriving at a given re-
ceiving point is 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,
intensity and polarization of the received
wave,

The explanation of the greater prevalence
of fading at distances around 100 miles from
the transmitting 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 one 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 fading 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,
varying 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 have appeared in some recent
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 recduced. In other
words, every user of radio enters this dav
mto paradise. These statcments hear a re-
markable similarity to the claims put forth
for patent attachments to automobiles: thev
all positively increase the number of miles
per gallon, give more power—everyone
knows the list. Now, surely, the increase
of knowledge leads to improved methods.
We can expect a full understanding of fad-
ing to lead cventually to its cure. But we
are a long way yet from that full under-
standing. A knowledge of the facts of wave
polarization places an additional weapon in
the hands of the radio engineer in his strug-
ele against static and station interference.
None of the work done to date, however,
points to any profound revolution in the trend
of radio devclopment.

THE MONTH’S NEW QRAs

2AHA—Benjamin L, Berger, 166 Mont-
gomery Avenue, Irvington, N. J. Five
watts C.W. on 40 meters. All crds QSLd.
3AHH—Chas. E. Spitz, Box 64, Blairs-
town, N, J. Twenty watts on 175 meters.

| phone. C.W. on 20, 40 and 80 meters.

Crds QSLd. Repts appctd.
3AHD—Chas. Younger, North Branch,
N. 1. 250 watts,
8CN—Howard H. Brokate, 217 Wash-
ington Street, Port Clinton, Ohio. Also
QRA 8AJJ.
(Continued on page 1196)
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N ﬁ | » Jhe Ordinary
S (0 ' Swall Diaphram

Room for ] !

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 litex-
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 4L

[THE AUDIOPHONE]
Super S—3$25.00

_}‘* Rubber horn 1414” diameter. Cast
me_tal throat. Black velvet mat

gr;‘lsh with gold base decorations.

. ere is also a hand Cabinet

THE BRISTOL COMPANY, RADIO DIV. S, WATERBURY, CONN. (Model C) at 30 and_other
speakers as 1 $15. M S

For 36 years makers of the highly sensitive and accurate Bristol’s Recording Instruments. Cp andrg hav(e)“;his Super Unoiil.CIS
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The Most for
Your Money

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

Superior Reproducers

HEADSETS
Professional - - $5.§0 you.
Dependable - - - 4.40
PHONODAPTERS
Giant Unit - - $10.00
Little Wonder - 4.0
SPEAKERS

Home Speaker - $10.00
Entertainer - - 17.80
Cabinette - - - 17.80
Concert - - - 285.00
Chello » - - 30.00

ltem No. 8 _Type M. G. 113 300 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
justly proud. A real DX getter.

Or if this set does not suit there is Bulletin 237B listing over 200 other combinations.
Write for your copy today.

ELECTRIC SPECIALTY COMPANY
TRADE “ESCO” MARK

211 South Street Stamford, Conn.

Manufacturers of Motors, Generators, Motor-Generators and Dynamotors.

BEATH |

CONDENSERS

For Real Radio Reception

Write for Literature

HEATH RADIO & ELECTRIC MFG. CO,,
206 First St., Newark, N. J.

RAI

FREE RADIO CATALOG & GUIDE of newest ideas,
approved apecial hook-u{bl with {llustrations.

Tremendous savings on Btandard radlo parts, sets, kits. Be

sure to get this thrifty book before you buy, Wonderful?

Unusual? You‘'ll say so. Write letter or Dpostal NOW.
BARAWIK CO., 102-142 8. Canal §t., CHICAGO, U.S.A.
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A 3000-Mile

" Super-heterodyne
% (Continued from page 1119) E

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 box. These cores consist of
three pieces of silicon steel 2 inches long,
%4 inch wide and .003 of an inch thick. These
cores are inserted until all the distortion has
disappeared. 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 insert a radio
frequency transformer of a snitable wave-
length into the tube socket before 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 limself well re-
paid for the time and labor spent. He ought,
under reasonable conditions, to be able to
receive European stations.

AT 000t et RO T e et S

The Experimenter

has come back! If you are one of the onme
hundred thousand readers of the old ELkc-
TRICAL ExPERIMENTER, you will no doubt be
glad to hear that the ExPERIMENTER has
came back BIGGER AND BETTER THAN
EVER.

Experimental Radio

Nothing but experiments, written by the
foremost radio authorities, also s monthly
editorial by H. Gernshack. But best of all
for you radio readers, is the big radio sec-
tion of over twelve pages of some fifty radio
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
od, By S. B. Leiter.
Mirrors Made from Chemical Convex
Covers, By Earle R. Caley.
Spiral-Cut Bottle
Short Sketch of a Young Experimenter's
Personal Experience.

The ExPERIMENTER will be on sale at
all newsstands January 20, 1926,

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.
9EFS—C. R. Miller, 526 C Avenue,

East Cedar Rapids, Towa. QRK mi 50
watts on 40 es 20 meters. Hw abt a
schedule?

9CHM—Theodore Lucke, 700 First
Avenue, S.W., Le Mars, Iowa. Five
watts C.W. on 80 meters. Repts appctd,
OSR, QRV.

2AFS—I.eon L. Adelman, 860 East

164th Street, Bronx, New York Citv.
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 :
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

SN "
E LECTRAD\

HE “Electrad” Certified Fixed Mica Condenser is 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.

“The Six Point
Pressure Condenser

www.americanradiohistorv.com
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OTHER g
SESEEING Are Those Overworked
DEVICES . E
Tubs Tters Tubes of Yours in
“Universal”’ 5 5
SoL Sty Need of Reactivation?

cah::t:errys UBES that have been on the job night after

Pocket and night need stimulation. Like a run-down

Panel 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 simplicity
and certainty of the Sterling metered

instrument, make this device a necessary part
of your equipment.

Price $12.50 (50-60 cycle)

ot $14.00 (25-40 cycle)
THE STERLING MFG. COMPANY
CLEVELAND Dept. H OHIO

TUBE REACTIVAT

RENEWS YOUR TUBES, and TESTS THEM. TOO

(e erlinogg—

-its in the TUBE

YOUR receiving set can be no better
than its tubes. CeCo Tubes give
maximum results in clarity of tone, rich

volume and long life.
Our charted tests (results confirmed by
laboratories of mnational reputation)

PROVE CECO TUBES’ SUPERIOR- Bllaingild Vil ... S E R
- o " i ba | .
ITY—as detectors, as amplifiers. Enl‘iﬂ“’x”éﬁél"?’.‘.‘... 205320 20 tgsso 2550

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 |
T'ype). F (Storage Battery), for last |
stage of Audio Frequency. Ask your |
radio dealer.

C. E. MFG. CO., INC. (13"
702 Eddy Street Providence, R. 1. Ty _

BUILDING A SET? C. L. PARKER

N ormerly Member
s }'msl'n%snt lt‘l?e'ec:?zmgnt:ts of correct ohmage. Examining Corps,
o N KLOSNER RHEOSTATS U.8. Patent Office.

Made by pioneer makers of the vernler. PATENT - LAWYER
FREE.—Send for valuable Rhienstat Char MeGili Bidg., Wash., D. C.

' and information on th d tior - o
T o vacuum tubes,  Mention: deaterss et Patents, Trade Marks, Copyrights, Patent Litigation
KLOSNER RADIO CORPORATION Handbook for Inventors, ‘‘Protecting, Exploiting

1024 Fast 178th St. Rbeostat Specialists. N. Y. C and Selling Inventions,™ seot pon request.
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Secret Broadcasting—Its
Possibilities
(Continued from page 1130)

T T O R ' R

T

transmitting station causc the receiver to re-
spond to the exact frequency on which the
signals are being transmitted.

(2) Methods whereby the frequency of
the signals at the transmitting end is so
changed that a special receiver is needed
to interpret them.

Let us consider for a moment a trans-
mitter and receiver that fall under the first
classification, where the mixing of the sig-
nals is done by changing the wave-length.
The principle underlying 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 seconds or min-
utes, as the case may be—and then there
would be a gap in the signals until the first
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 sets of inductances and ca-
pacities, each being accurately adjusted in
its values so that it will tune the trans-
mitter to one 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 conditions, in order that they
may tune the receiver to 100, 200 and 300
meters.

To these three sets of inductances and ca-
pacities is connected 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 is shown a diagram of a simple
receiving circuit, which will perhaps make
clear the operation of the system. There

| are three tuned circuits mentioned above.

LG, L,C, and L,C, inclosed within the
special switch connecting them to the
grid circuit of the tube. In this switch there
are metal balls, marked X. whi¢ch as they
roll down past each. tuncr connect 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.

ARE 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 never even suspected.

LT 1 O D AT AT M me ey

Are you just running around the country
or are you getting the full benefit of your
car? MOTOR CAMPER & TOURIST
shows you the way. On all newsstands.

ARTICLES IN FEBRUARY ISSUE

Along the Old Santa Fe Trail,
By Omar Barker
Campin%’xAlong Historic Trails in Southern
New Mexico, By L. A. Cardwell
The Romance of New Mexico.
By Gilean Douglas

R

sz

i

A Trip To Hopi-Land.

By Bonney R. Gaastra
El Morro, By Isabel Florence Story
Trailer Construction, By H. H., Buckwalter

T

e

e,

(TP A P RS S L T G e N
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® CLICK of a switch

Unipower gives you con-
tinuous, unfailing “A” power

of the highest quality » - -

—

TS e

OU click a switch. Your set begins to oper-
atz—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 b

Unipower has ushered in a new convenience, i
a new perfection, a new economy in radio ogera- |
tion. Itis now in use in thousands of sets and has |
the enthusiastic endorsement of set manufac- i
turers. It does away with “A” current failure— l
the most frequent cause of poor radio reception. [

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 equipped with an exclusive
Balkite charger of special design. 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.

A, e T e i L o e =

THIS SHOWS HOW SNUGLY
THE 6-VOLT UNIPOWER FITS
INTO LIMITED SPACE.

The standard Unipower opers
ates from alternating current,
110-125V-60cycle. Itissupplied
in two types. The 4-volt type
is for sets using UV 199 tubes
or equivalent and retails for
$35.00. The 6-volt type is for
sets using UV 201-A tubes or
- ' ¥ equivalent and retails for
e e T $540.00. West of the Rockies,

prices are slightly higher. (Spe-
FREE! write for interesting book- cial madels, 25-50 cycle, are

M
{|

The nearest radio dealer can supply
you with Unipower. Ask him for a dem-
onstration today.

THE GOULD STORAGE BATTERY CO.,Inc. “ i — 3 9 :
250 Park Avenue - - New York Jet, Unipower — a Triumph in available.)

Radio Power’’ describing Unipower’s
many advantages and economies.

ot ..3
[ Jnipower -~ o

www.americanradiohistorv.com
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with

FHear
Europe

the

to operate

Utgv

No Batteries

are required even I

powerful receiver
pictured above, if
you use the new
laboratory type

Model A
Power Unit

the

ersal Plio-6

1] 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.

1617 Chestnut Street, Philadelphia, Pa.

35 Meters to 3600 Meters

Engineers

(Patented Feb. 24, 1925)
Pattern No. 55

Order from Dealer

Jewell Electrical Instrument Co.
1650 Walnut St.
26 Years Making Good Instruments

—

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
is required in radio work. Also
because JEWELL has been the
first to develop new radio instru-
ments and accuracy is always our
aim

Don'’t fail to get a Jewell 15-B
Radio Catalog.

: Chicago

New Business!
FOR LIVE RADIO DEALERS

—, e

Did you know that the readers of Rapio News buy twice as much
Radio Equipment as the average? That's because Rapio NEws
stimulates and encourages Radio activity. Why not sell Rapio
NEWs to your customers? It will stimulate their buying of Radio
Parts and bring additional profits to yvou.

Address: M. B. FLAUM, Dept. 2RB 53 Park P1., N.Y.C.

\
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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
largest and most interesting section of
radio articles of any non-radic magazine
in existence.

Plenty of “How To Make It radio arti-
cles and plenty of simplified hook-ups for
the layman and experimenter., The radio
section of SCIENCE & INVENTION is
80 good that many RADIO NEWS readers
buy it solely for this feature.

List of Radio Articles
Appearing in the February
[ssue of
“*Science and [nvention”’

New Radiophone Ship Installation,
By Jack Milligram.

A Short Wave Receiver,
By A. P. Peck, Assoc. I. R, E.
Power Amplification From Your Ford,
By Ralph H. Slater.
A Portable Radio Laboratory,
By Raymond Herchert.
More About “B” Eliminators.

LI TS e F L SHEL I 0 OO0 AT LTI T34 G0 oA,

i

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,
which are picked up by a special tuner in
every receiving set., These signals are em-
ployed to energize 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 easily 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-
ferent 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
objectionable noise at the transmitter, which
can only be eliminated by a special receiver.
In this case a normal form of radio tele-
phony is employed, and the objectionable
noise is introduced 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. I.et us assume
that in speech or music the frequencies vary
from 25 to 5,000 cycles per second. There-
forc, 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 below the frequency range
mentioned in the preceding paragraph. This
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No matter what circuil~
Far Far Be}iﬁ?" Results

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 Transformers
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
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

ARAS

”d Harmonik

Transformers

TRANSFORMER &
All Stage Ratio

ELECTE

“The Best
Transformer

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 TODAYI

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, leaving 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 dealerseverywhere sell Karas parts. If your dealer hagpens to 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 at once. Send no money. You can pay the postman on delivery.

KARAS ELECTRIC CO., **%5Narh Rockwell Street

For more than 30 years makers of PRECISION Electrical Apparatus

www.americanradiohistorv.com

Karas Electric Co.,

4038 N, Rockwell St., Chicago
Please ship me the instruments checked below. 1 will lpa_y
the postman prices listed; Blus postage upon delivery. Itis
understood tﬂut 1 have the privilege of returning these
goods, for full refund, within 30 days, if they do not
prove entirely satisfactory.

........ Karas Harmonik Audio Transformers. ($7.00 each)

........ Karas Orthometric Condensers: Size.c..ceeoecee...
(23 plate $7 ea.; 17 plate $6.75 ea.z 11 plate $6.3C)

Namse

Address
Ifyou send cash with order,we’ll send package postpaid
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TYPE 600 KIT, includes all parts neces-
sary to build the complete *°'S1X’” $53.00
TYPE 610 KIT, essentials 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
Ali-bakelitt Low Loss Inter- Designed so that

ors.

used as osoillators, antenna adapt. sealed. No. 210

ers and R F transformers in No. 2li is of the

standard eireuits.

Price of all types. Each....

Sockets for any size Coils.
Eath seioonsecencannes ..$1.00

changeable Coils for 50.550 me- will be obtained at 60 Kiloeycles. Both
Thess new ‘coils may be types in bakelite hsusings, hérmetically tion because of their extremaly low
is Iren-tore type while dielectric and eddy-current fosses.

‘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 Designs. 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 Thesa new condensers are particu-
Y larly adapted for shert wave recon.

alr-core type suppiied They are the smailest S L F Con-

-y With measured tuning condenser. . Each densers made. Supplied with spe.

$2.50 transformer is furnished with individual cial attachment for single control.
laboratory curve_chart. $6.00

Price: Both Types..........$8.00 ea,

Prices: No. 3i0  .0005
No. 3t .00035 5.75

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 ............ 10c

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
Reactodyne Agreement

DeE 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, econom.
ical upkeep. A truly wone«
derful value. Price $56.

Ask to see this scientific product
at your dealer’s or write us for
full details.

JUST oUT—
THE PERFECTED
SUPERADIO ‘B

BATTERY

ELIMINATOR

Insist on having your tubes tested
before you buy. The Superadio
Dynometer tests tubes so you can
understand it. Measures Amplifi-
cation Factor, Plate Impedance
and Mutual Conductance without
Curves or Caleulations,

Chicago Representative
William A. Welty & Co., 36 So. State St.

. . ) ”
“Lighting Fixtures
READY TO HANG
(Direct from Manufacturer)

letely wired includi gl @
Send_for new Catalogue No. 27
(Just reduced prices)
Special Proposition to Dealers

ErEe Fixture Surrry Co.
STATION R ERIE, PA.

NO MORE LOOSE CONNECTIONS
X-L PUSH POST
A binding post that really does excel,
looks, action, service, and convenience.
Push it down—insert wire—eannot jar
loose from vibration. No screwing or
danger of shearing off wires,
Furnishied  attractively plated with
soldering lug and necessary markings.
Price Each ......... 15 Cents
X-L RADIO LABDRATORIES

2426 .Llneoln 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 (1. ¢., 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 change in the wave-length
on which the signals are sent out, but a
change in the frequency of the signals.

t i§ 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 broadcasting 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, 3,768, 4,024, etc., and the other
downward, 2,744, 2488, 2232, 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
original 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, wiz., 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 5,744, 5,488, 5,232, 4,976,
etc. Here again a filter is used 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 difficult 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. QOur present system. while it
has its multitudes of faults, is really one that
is fundamentally most economical for gen-
eral use.

1’
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In Every Popular
Construction Set

R

Write today
for FREE
Hook-Ups

A

REG. U.S. PAT. 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.
(in U.8. 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- §—Makes every set-owner a master oper-
ness and avoids losses. ator, no knobs to turn.

4—No moving parts, hence no grinding

" Manufacturers of
noises ; clear and full tones.

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 @ompaty

Dept. R.N..2 50 Franklin Street New York City

Be sure that the set you buy or

build is equipped with AMPERITE Ny

. - _/,
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( Porcelain

Pedestals

N insulator with a rigid clamp <{

for the lead-m‘\mre. BROWN GLAZE
A pedestal mounting for Ground

Switches, Lightning Arrester
Switches or Lightning Arresters. =

An insulating spacer for mounging
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-  No- 611 Price §$.50 ea.

nished with each pedestal,

See our Radio Catalog at your Carton Quantity
Dealer. If he hasn't his copy, 10 Pedestals. . , , 12 Ibs.
Note—that the ped- we have one for him,

estal is hollow and Standard Package

b d ¢ B 1 100 Pedcstals..150 lbs
may be used to con- The Barkelew Electric Mfg Co.

wall tube. Middletown, Ohio, U.S.A.

VEW YORK. 157 Chambers 8t, CHICAGO. 15 8. Clinton St. SAN FRANCISCO. 75 Fremont St.
l'}g;erON. 31 B:dfurdlm. DENVER. Denham Bldg. LOS ANGELES. 443 8. San Pedro St.
WASHINGTON. D. C.. Mills Bldg. MINNEAPOLIS, 1017 Lumber Ex. TORONTO. 20 Bloor 8t.. W.

LL ATLANTA, GA., 180 Spring 8t. SEATTLE. 1041 Bixth Ave. 8, MONTREAL, 236 8t. Paul 8t. W. JJ

ALFRED GRAHAM & CO.
LONDON, ENGLAND
Patentees

Product of Over 30

Years® Experience

Bring in those distant
programs clear and loud!

THE actual originators and world’s oldest .
{

makers of loud speaking devices have
created in The Amplion a long distance radio reproducer
so clear and powerful that many users say it can be used

i q ion — 1 Supreme clarity of tone
instead of another tube in a set. Hear The Amplion—in Sopre Amglions by O hand

comparison!—and you will understand the reason it leads  for use in St. Peter’s, Rom;i

in sales throughout the world —is the choice of the Royalty :g::&?m“!::’e important pap.

and Nobility abroad, and of the musically critical every- All Amplions are completely

i 0 i i " equipped with cords and
where. Write for the “Amplion Pedigree. e s

THE AMPLION CORPORATION of AMERICA Speakers and console units
Executive Offices: Suite S, 280 Madison Ave., New York City
Canad;:n Dist‘:i’but':r:: Buxnde:t o’fog:an:da, L?t;-, ';:srox:to $1 2 to $4250

If yo: a:-e the tyne n{ "“!:',""‘2 h(;:sttles :mu-I hubsl; ALMOST TOO GOOD TO BE TRUE
ness, who isn't content to wa 'or trade to come in by
who takes sets cut to demonstrate, can talk and sell
quality merchandise, and knows Radio values, we have X-L VARIO DENSERS
& big grogosition for you. Are you that dealer? INSTALL THEM IN VOUR SET AND LEAVE
" 509 DISCOUNT TO DEALERS THEM SPEAK FOR THEMSELVES =
e manufacture a complete line of hig rade re- Endorsed and Used by the Foremost Radio Engineers
o 9 o
:::‘v"e{s "wdes':nl-ehd?setar:;rustolrts g?ur/" n‘,’.ﬁie MODEL N—Capacity range 1.8 to 20 micro-micro-
than 225 Natisnally advertised lines, farads, for_ balance in Roberts two tube, Bmwnlnz(-1
Write today for amazing Drake, McMurdo Silver's Knockout, Neutrodyne an
FREE ofters. new 112.page cata- tuned radlo frequency cireuits. Price $1.00
log and regutar monthly MODEL G—For the Cockaday circuit, filter and in-
eatalogs quoting below-the-market prices termediate (requency tuning in super-heterodyne and
on latest merchandise—all free. Every. positive grid bias in all sets, 1
thing in Radio for less. | g-}-—gggloz 0(,0 %(:)(:)l_ lﬂ’r G-10—.0003 to .001 Mt
AMERICAN RADIO MFG. CO. 5= o .0005 MC.
v Pri h with Grid Leak Clips $1.50
1416-i8 WeGee SU.Dent.A.Kamas City. o | | X.L RADIO LABS.. 2426 Lincoln Avenue, Chicago
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A Balanced Reflex
Circuit
(Continued from page 1147)

Beimsrsnssrni i

T TET Y
.

PIRNNG I B

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 mystecrious
proportions. It should not. The two are
mounted at right angles, 90 degrces, to each
other, as the diagram in Fig. 6 shows
clearly. Fig. 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 ncat, without a freak man-
ner of mounting the coils. To make room,
and yet keep clear of the condensers and
cach other, for the apparatus behind the
panel, the method 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 i this set are
of a capacity decided upon from simple radio-
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

| mfd. (please notice the four ciphers, as a

0005 mfd. 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 is 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 mfd. size.
THE AUDIO TRANSFORMERS

The quality of reproduced music and voice
obtainable from the set using this circuit is
entirely dependent upon the audio 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. For 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-
See your Newspaper
for details
TUNE IN ON
WRNY
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BUILD YOUR OWN RADIO SET!

TWO
t
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EXPERIMENTERS,
SEND FOR
Photographic

Reproduction of A THESE BOOKS
Two Catalog Pages \\“\;\ ) TODAY

X\

Buy from Radio’s oldest Mail Order House

THE NEW RASCO E are the oldest established, exclusive radio TWO VALUABLE BOOKS. “Don’t fail to get
mail order house in the country. Qur motto is our free “NO SOLDER RADIO RECEIVER
CATALOG No. 15 . “Quick Shipment.” All orders 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
Altl:oz':‘nI:tsro;':Ci::llll‘;:wl'ng’l‘l)e:: ;Xn:;.or XIV: c:;ry(;}llargerlyar}x?y of "al‘i:o 173“1 and findings matter ever put into a radio catalog. All kits are
ps 3 4 §1 - Y .
tant eircuits are explained clearly, all R s C 5 1 ECIOgIOn Se lin e.coun Y. ] shipped on approval, on send-no-money plan. Low-
values having been given, leaving out ASCO HAS IT. If you are in need of certain est prices in the country. Revolutionary method to
nothing that could purzle you. Just to small radio parts that other houses do not bother build your own receiver. ALSO the New 1926
name a few of the Vacuwm Tube cir- to carry, look in your RASCO parts catalog and CO PARTS CATALOG NO. 15, contains 7S
cuits: The V.T. as a detector and one- you will find it there—anything from a screw to RASCO i o Do COnEEINS
step  amplifier; Super Regenerator; a S d teleph di N hookups, 300 illustrations and over 500 articles, ali
one-step radio frequency amplifier and copper ribbon and telephone diaphragms as well as interesting and valuable
detector; three-stage audio frequeney thousands of other small findings. g -

amplifier; short wave regenerative cir-
cufts; 4-stage radio frequeney ampl-

fler; radio and audie frequency ampli- If ou will paste this coupon on a l T3k
fler; inductively coupled amplifler; all y p 1 p g;?’:ln?ksfr:lEagAhI\I 3;)”( R.N.-2-26
Ret}lex cjmun} pOSt card and mall tOdaY, we l You may son(i me, without charge or obligation. your KIT l
g‘mtss cat{:lllogd}os rfr%&ylmncd“f[ull lr{f f]mall .11 b 1 d t d I CATALOG NO. 14 ( ) RASCO PARlTS CATALOG NO. l
arts and radio findings. literally thou- e f

sands of them. In additlon there is w1 e please O send you our 15 ¢ ). {Write on margin if you please)

much useful Information contained

e two Catalogues at once. [55~ | e s

RADIO SPECIALTY CO. P —

98 Park Place New York City _‘1'1"_;';;'_;__“__'_'_:'_';‘___';;:_
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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,
fascinating work and steady employment—anyw,here,
any time! COYNE.TRAINED MEN are in de-
mand because COYNE training is complete and
thorough. If you want to know more about Radio,
learn all about Electricity—at COYNE.  All prac-
lilz:al, personal training, on real equipment, in great
shops.

EARN WHILE
YOU LEARN
AT COYNE!

My big EMPLOY- &
MENT DEPART-
MENT helps you
to fet a job to earn
part or all of your
expenses while
tratning and assists
you to a good job
on graduation. It
stands by you |
THROUGH LIFE
without a penny
extra cost to you.

Complete Electrical Training
" In 12 Happy Weeks at COYNE

My newly.enlarged Electrical Course i3 the result of 27
years of experience, solving (he necds of young men and of
the Electrical Field. My course is absolutely thorough, easy
Io master. covers every single phase and factor of the subject
eud fits men for BIG Electrical jobs, HIGH.SALARIED.
thrifling jobs.

YOU DON'T NEED ADVANCED
EDUCATION OR EXPERIENCE

LiEARE i

- = Stud pro-

§ B ducing “artifi- | EARN
clal lightning'’ $60
on Testa coil in
greatcshons of TO

L oyne 2

=i Students oper- $200
nu‘ngh larn; A
switchboar
at Coyne WEEK

Big Special Offer
1f You Act Now!
1"l inetude with my
course, without ex.
tra charge my big
Extra Courses in
Radio Electricity
and Auto. Truek and
Tracter Electricity.

Send Rigpt Away for My Big FREE Book
and Special Offer of 2 Big Extra Courses

Be sure 10 send at once for my hiz FREF, BOOK containing
131 actual photos of electrical operations and methods: also
my special offer of 2 Big Courses without extra cost. WWrite
today before offer is withdrawn.

COYNE

ELECTRICAL SCHOOL

H. C. LEWIS, President Established 1899
1300-10 W. Harrison St.. Dept. 5942, Chicage

' H. C. LEWIS, President
I COYNE ELECTRICAL SCHOOL
1300-10 W. Harrison St. l
l Dept. 5942, Chicago, fllinais
Dear H. C.—You can just bet I want one of those hig
l handsome FREE 12x15 books with 151 actual phota-
graphs of eleetrical operations and shop scenes. printed
| in two colors. Send it quick, before the supply is ex

2 Big Extra Courses.

hausted. Be sure to tell me all about Special Offer of l |

' Name
Address

| to give a primary impedance of at least
| 20,000 ohms at 60 cycles frequency can be
considered a good transformer.
R.F. TRANSFORMER DIMENSIONS

As has been mentioned, the R.F. trans-
former dimensions 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 reason are. 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 antenna-coupler dimensions for a
.0005 mfd. condenser have been given. Tor
a .00035 mfd. these dimensions are changed |

= £D- |
FINISH -CROSS-SECTION-

R.F. CHOKE

FIG.4 |-

Constructional details for -a special coil to
block radio frequency current from the audio
frequency ‘transformer. |

but slightly; the number of turns are in-
creased to 62. For 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 antenna.
The antenna is connected to this tap through
a .0001 mfd. fixed condenser. LExperiments
with the size of the antenna series capacity
should be made, since this will vary with
the antenna size.

The R.F. 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 diamcter,
No. 22 D.S.C. for .0005 mfd. variable con-
densers. TFor .00035 mfd. condensers the
secondaries are 3-inch diameter, 60 turns of
No. 22 D.S.C.; and for .00025 mfd. there
are 75 turns of the same wire on the same
diameter. The taps for neutralization are
always made from the filament end of the
secondary in turns specification. [If three-
quarters of the number of turns in the pri-
mary are tapped off on the secondary 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 designed
for 201A tubes, it was tested with good
spleaker volume and good distance using 199
tubes.

C-

0005 MF,
OR SMALLER

N\

(@]

FiG.1

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
Tx18"
Solid

It's
a
5-Tube

GOLD MEDAL
TUNED
RADIO FREQUENCY
RECEIVER

Was $60

without accessories

NOW $25

without accessories

Mahogany
Cahinet

Satisfaction Guaranteed

Delivered free anywhere
in the United States

GOLD MEDAL RADIO

1034 Longwood Avenue
New York City

FIXED—RIGID
DETECTORS

~ GUARANTLED —

NIO

On stra-
ight Regenerative and R. F., I omit

without a single faflure,

ird Leak and connect 221.2 volts
tap to crystal improving tone 100
per cent without affecting volume
or distance. I have found no other
so dependable. Slncerelfv_ H.
Peigh, 647 N. Lawndale, Chicago.

wiala J T a
JkOMi${ TOP NoTcH

A RECEPTION AT

EVERY POINT
GUARANTEED

5oc At Your Dealers
or by Poat

KEYSTONE PRODUCTS CO.

304 Gardenia Ave,, ROYAL OAK. MICH.

vl
Nt

‘i

Insure your copy reaching you each month, Sub-
scribe to Radio News—$2.50 a year. Experimenter
Publishing Co.. 53 Park Place, N. Y. 8
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“TRUTH IN RADIO”

Synchronized, Single Master Control l l O
Gives Greatest Simplicity of Operation
Ever since SOMERSET Radio made its ap- ture. The total size of the cabinet is 284 "x

pearance two years ago, these beautifu! sets  13"x13/%".
have endeared themselves to the public on

N o i . Storage batteries or dry cells can be used. i

account of absence of extravagant claims. Standish Model 4C operates from 200 to 600
SOMERSET Standish Model 4C achieves ab-  imeters. There is an automatic filament control,

solute simplicity in operation. One synchronized eliminating chances of burning tubes too bnght

control takes care of all major tuning for local ly and does away with extra controls.

stations. A vernier control underneath the large aightli ¥ : 4 £ th

dial is used only when listening to distant sta- Straightline Frequency condensers of the

tions. latest type do away with crowding of the short-

. wave Sstations.
This is a 4.tube set entirely enclosed in an

antique mahogany, two-tone, beautifully inlaid This receiver is the best and most pleasing
cabinet, with built-in Utah Loud Speaker, the model of the SOMERSET line of modern radio
best that money can buy. There is space for both receivers. It is handsome, powerful, and prac-
A" and “B'" batteries in this large cabinet. tical throughout—built by men who have been
Not just a cabinet, but a perfect piece of furni- in the radio business since 1908.

@ Special Dealer w\ e L L L L L L L L L

F R A N C HI S E — SOMERSET RADIO CORP,, 2-26

113-119 Broadway, Brooklyn, N. Y.
Gentlemen: Kindly send me at once details as to
Extra valuable dealer franchises for the Special Dealer franchise.
SOMERSET line are still open to some
dealers who are interested in the Detter

model receivers that are readv for quick in.
stalling, backed by a liberal advertl;mg cam-

MAUne! anE By v T oo T 3 B8y 12 L B o a e
paign in your own territory, Write for
complete plan. Wire for vour territory or
use this coupon, as we are closing all ferri-
tory wapidly. e Address e
L SOMERSET ‘RADIO CORPORATION
K_113-119 Broadway Brooklyn, N. Y. -

City, State ... ..................
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How to Get the Most |
Out of Your Set

Learn the principles of radio
from this remarkable book
. 514 PAGES

Compiled by HARRY F. DART, E.E.
Formerly wlth the Western Electric Co., and
U. S. Army Instructor of Radio

Technically edited by F. H. DOANE

TOP 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 contents —

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. Radio Handbook., It is under-
stood that if T am not entirely satisfied 1 may
return this book within five days and you will
refund my money.

Name.

Address.
Check here [J and_enclose $1.50 instead of $1 §f
you wish the De Lure Leatheroid Edition

Pictures-by Radio With the

PAOTOTRON

The New, Sensitive, and Practical
Alkalhi-Metal Photo-Electric Tube
Also for Radio—Movies—Pictures hy Wire—
Burglar Alarm and Electric Control Systems—
Cardiograph Apparatus—Color and other Sort.
ing Devices.
An interesting booklet on the remarkable
PHOTOTRON wxours 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.
NEWS — $2.50 a year.
53 Park Place,

to RADIO
Publishing Co.,

Subscribe
Experimenter
N.vy. C.

| bilities.

T

Duo-Wave-Ranze

Receiver
(Conmmcd f1om page 1145)

e

TN,

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 slnght 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—if slight whistles or oscillation
occur—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 unselective, the primary tap
on the antenna coil should be moved from
the third turn to the second, or vice versa, if
at first selectivity is too great. If- the set
fails to-oscillate on the higher wave-lengths
increase the overall number of turns on the
primary of each coil.

Thlrtv Years in The
- Dark Room

(Continued from page 1113)

T T

S e I R T e T

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-
This may be realized from 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 from 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 worrying 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 think 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.

1

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, I am curious to know how
often they read the wavemeter.”

Contributed by Jack Bront.
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What You
COULDGetfromYourSet

II' isn't what you're getting now. It's
how much more you could get from
your present get,

MYDAR Recording Dial shown at the
left above, offers a degree of tuning effi-
ciency not usually associated with this
price.  Ample space‘for call‘letters 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 Street 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, UNKON AV. Dept. 2 CHICAGO, ILL.
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BURIED
TREASURE

can still be found in

CHEMISTRY
Good Chemists Command High Salaries

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 islands, but in the chemical laboratories throughout
your own country. Quietly, systematically, the chemist works.
His work is difhcult, but mere 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 millions 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 there boundless opportunities for amassing
wealth in Chemistty, but the profession affords congenial
embloynent at Eood salaries to hundreds of thousands who

T. 0'CONOR SLOANE,

A.B., A M., LL.D.. Pi.D.
Noted Instructor, Lecturer and Au-
thor. Yormetly Treasurer Ameri-
ican Chemical Society and a prac-
tical chemist with many well known
achievements to his ecredit. Not
only has Dr. Sloane taught chemis-
try for years but he was for many
years, engaged in corumerclal
chemistry work.

What Some of Our
Students Say of This

Course:

I have not written since I received the big
set. I can still say that it fur exceeded my
anticipations, Since I have been studying with
your schooi I have been appointed chemlst for
the Scranten Coal Co. testing all the coal and
ash by proximate analysls. 'The lessons are
helping me wonderfully, and the Interesting
way in which they are written makes me iwait
iati;m.ly for each lesson.—MORLAIS COUZ-
SNS.

I wish to express my apbpreciation of Your
prompt reply to my letter and to the recom-
mendation to the General Electrlc Co. I in-
tend to start the student engineering course at
the works. This is somewhat along electrical
lines, but the fact that I had a recommenda-
tion from a rellable school no doubt had con-
siderahle influence in helping me to secure the
job.—H., VAN BENTHUYSEN.

So far I've been more than pleased

1 1 with
your course and am still deing nicely.

I hahe
to be your honor graduate this year.—J. ke
NORKUS. IR.

I find your course excellent and your instruc-
tion, truthfully, the eclearest and best assem-
bled I have ever taken, and yours Is the fifth
one I've studied. —JAMES J. KELLY.

From the time I was having Chemistry It
has never been thus explained to me as ft is

now. I am recommending you highly to my
friends, and urging them to became menibers
of such an organlzation.—~CHARLES DBEN-
JAMIN.

I shall always recommend Your school to my
friends and let themn know how simple Your les-
sons are.—C, J. AMDAHI.

I am more than pleased. You dig right in
from the start. 1 am going to get somewhere
with this course. I am so glad ‘that I found
you.—A. A. CAMERON.

1 use your lessons constantly as I find It
more thorough than most- text books 1 ecan
secure.—W>M. H. TIBUBS.

Thanking you for your lessons. which I find
not only clear and_conclse, but wonderfully
interesting,. 1 am—ROBT. H. TRAYLOR.

I received employment in the Consolidated
Gas. Co. 1 aDpreciate very much the good
service of thie school when a recommendation
was asked for.—JOS. DECKER.

merely follow out its bresent applications. These appli-

cations are innumerable, touching intimately every business and
chiemist can hardly be called work at all. It is the keenest and
in a chemical laboratory are filled with thrilling and delig
brospect of a discovery that may spell Fortune always at hand

You Can Learn at

every Droduct in the world. The work of the
most enjoyable kind of pleasure. The days
htful experimentation, with the alluring

to spur your enthusiasm. /
Home 7/

Y 4

/7

Experimental Equipment
Furnished to Every Student

this
chemical equipment. including fortr-nine pieces of labora-
tory apparatus and supplies, and forty different chemnicals

We glve to every student without additional charg:

and reagents. Thesc comprise the apparatus and chemieals
used for the experinental work of the course. The fitted
heavy wooden box serves not anly as a case for the outfit
but alse as a useful laboratory accessory for performing
couniless experiments.

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

HOME EXTEWSION DIVISION 2
66-R—WEST BROADWAY NEW YORK CITY

To qualify for this remarkable calling reaulres elaborale speclalized tralning. Yormerly it was /
necessary to attend a unfversity for several years to acquire that training, but thanks to our
liighty perfected and thorough system eof instructlon, You can now stay at home, keep your
nositlon, and let us educate you in Chemistry durlng yeur spare time. Even with only common
schoolin? you cun take our course und equip Yourself for immedlate practical work in. a chemical

/ CHEMICAL
/ INSTITUTE
OF NEW YORK
Home .Extension

Iub_omtor.v. Dr. Sloane gives every one of his students the same careful, personal Super-
vision that made him celebrated throughout his long career as a gollege professor, Your
instruction from the very¥ beginning is made Interesting and practical, and we supply you \Jols
with ahparatus and chemicals for performing the fascinating analyses and experimental Division 2
worK that plars sueh a larze part in our method of teaching, and you arp awarded the / 66-R—West Broadway
Institute’s official diploma after vou have satisfactorily combleted the tourse. / New York City

Easy Monthly Payments e send me at_once,
You don’t have to have even the small Drice of the course to Start. You ean without any oblimation on my
pay for it in small monthly amounts—so small®hat you won’t feel them. / qaapt: YOUE f‘f‘;_‘rff"’k dom",’““m'
The cost of cur course Is very low, and includes everything, even the ties for (hem SE. jan; r“IE par-
chemistry outfit—there are no extray to buy with our course. Qur plan ticul“.r_s ahout the Experimental Equlp-
of monthly payments blaces a chemical education within the reach of mweHt giten toaguery student f1s0 nlease
everyone, Write us and let us explain our nlan in full—give us the / tell me about youb _DLED of payment and
opnortunity of showing you how you can dualify for a highly trained vour special 30 day offer.
technical position without even giving up your present cmn]oxmcm./

Special 30 Day Offer

Pesides furnishing the student with his Experimental
Equinment. we are making an additional speclal offer for
2 short while only. You owe it-to voursell to find out
about it. Write today for full information and free
book ‘'Opportunities for Chemists.”’ Send the counon

right now while it is fresh in vour mind. Or just
write vour name and address on a postal and mail

/7

/ ADDRESS

it to vs. Rut whatever you de, act today before /
this offer is withdraswn.
DON'T WAIT—MAIL COUPON NOW! TR ey TR STATE..........

# RN.-Feh. ’26
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It Says

“STOP’’ '

-and LightningWon’t
Harm Your Set

" The National Board of Fire Under-

writers specify that an
Radio Lightning Arrester must be used
. with all out-door aerial installations.

Protection is easy. Insure your insur-
ance and save your set with a WIRT
LIGHTNING ARRESTER (listed as
standard by the Underwriters Labora-
tories). The cost is a trifle.

The WIRT LIGHTNING ARRES-
TER is an approved air gap type,
made of bakelite giving ample insula-
tion, with brass terminals moulded in
bakelite, far enough apart so that there
is no leakage. A “petticoat” of bake-
lite shields the arrester from water
and dust. Handsome and rigid. Lasts
a lifetime. Easy to install. Full direc-
tions on box.

THE WIRT LIGHTNING ARRESTER IS
LISTED AS STANDARD BY THE I
UNDERWRITERS LABORATORIES

Wirt Lightning Arrester...$1.00
Wirt Insulator ........... .35

When you install
your WIRT LIGHT-
NING ARRESTER
get a WIRT INSU-
LATOR and pre-
vent leakage along
your lead-in wires.
It keeps the wire
at the prober dis-
tance. provides per-
fect insulation, and
prevents wear and
tear on the wire by
preventing sagging
and swaying.

Sold by Leading Radio Dealers

Wikt (JoMPANY
PHILADELPHIA PENNSYLVANIA

Makers of Dim=-A-Lite

MUSIC MASTER |
Play Piano By Ear

Play popular song hita perfactly. Hum
the ‘una, piay it by ear. No teacher:.
eelf-instructfon, No tedious ding-dong
just 20 brief, entertain-

daily practic
i lessons, wssily mastared {
At Home in Your Spare Time
8end for FREE BOOK. Learn many atyles
of bass und syncopation.-trick end-
- Sl |
2 enc| al L4
wonderful l)ooklat.a;ﬁ)c:r ‘{:
Entertain at Pi

many new tricks, etunta, ete.
Niagara School of Music ‘
' Dept. 857 Niagura Falls, N. Y.

ADIRGAINS

REE RADIO CATALOG & GUIDE of newest ideas,
approve special hook-ups with fllustrations.
Tremendous savings on standard radlo parts, sets, kits. Be
Bure to get this thrifty book hefore you buy.. Wonderful?
nusual? You’ll say so. Write letter or postal NOW. |
BARAWIK C 02.142 8§, Canal §t.,, CHICAGO, U.5.A.

1
0., 1

improved !

: g ST

A

$300 Prize Contest

(Continued from page 1108)

MO

AN INUNDATION OF REPLIES

We may say that it was a tremendous job
to go through the thousands upon thousands
of letters, and it took a large staff of clerks
a number of days and nights to assort and
go over the replies. It was, of course, im-
possible to 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 (Illustration on
page 1109). Replies came in from all over
the world, including Alaska, Hawaii, Canal
Zone, Porto Rico, Canada, Newfoundland,
British West Indies, Mexico, Cuba, Central
America, Brazil, England, Scotland, Ireland,
I'rance, Belgium, Holland, Germany. Aus-
tria, Hungary, Czecho-Slovakia, Poland,
Russia, and many others. There were re-
plies in Russian, French, Spanish and
German.

A grcat surprise to the judges was the
fact that scveral entries came in printed,
cvidently having been set up on linotype ma-
chines by their operators.

The longest list of answers came from
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. However, 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 beautiful calendars. pen-and-ink
sketches and blucprints. There were cven
replies in poetry.

Mr. E. B. Sanchez, of Washington, D. C..
informs us that a friend of his bet him that
the judges would not even read his letter;
and we are deciding the bet right now in
Mr. Sanchez's favor. 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 most of which should, of
course, never have been used, together with
a few oddities:

Man in the wrong position—behind set,

Man should register disgust, not contentment,

Impossible to blow smoke rings with a cigar in
mouth.

Loud speaker should not be placed on cabinet
or_near loop.

Loop cannot be used with this type of set.
Too much “C” voltage for *“B” Ymttery.
No label of manufacturer on set.

“Musi”’ should be “Music.”

Horn is not proper size for set.

Man's ear is missing, or misplaced.

Man’s hair reaches down into his collar.

No_ screws in panel.

Left rheostat turned off.

Set home-made—no trademark should be used.

Artist omitted signature.

Horn cable lying on loop wires is liable to cauce
audio feed-hack’ coupling to grid of first tube.

SINCERE, BUT HYPERCRITICAL

Hair parled on wrong side.
L“Hsor)n' should be marked ‘“Loud Speaker”
Loud speaker plug not in jack.

Rheostat arrow has feathers all on one side.

Name of set wrong, as it would not apply to a
tuned R.F. cireuit.

Only two pounds of ware (sic) on loop.

All battery wircs same color.

“Horn” spelled “Morn.” (Incorrect.—EDIToR.)

““Cookoo-Dyne."”

Not necessary to mark one jack “Phone” and
one “Horn,” as they are interchangeable.

Switch is a toggf'e switch. and does not move
according to the “on” and *“off" position indicated.

Set has one too many “C" hatterics.

Amateur Handbook needed. but absent.

Rheostats mounted impossibly low on panel. as
thev would touch baseboard. (From an inspector.)

Table top and battery case not of uniform
thickness.

Arrowheads on rheostat should extend around
three.quarters of circumference.

A good evening to receive radio is cool enough

to wear a coat.
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I~ Adapto Cabinets are constructed

| to accommodate every type of

Loud
Speaker horn built in—space for
the accommodation of all batter-
tes and equipment. Your choice,
Mahogany or Walnut
Write for illustrated circu-
lar showing wvarious models
and prices.

L.R.DONEHUE coO.
PERTH AMBOY, N.J.

‘ present day radio receivers.

-

“a new 5-Tube Set

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

1 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.

Enclose 10c and you'll have it by return mail

| Gearhart-Schlueter Radio Corp’n

713 Voorman Avenue, Fresno, California

RADIO RENCH
Pive stronglicie weenchen [ ——prggrr—.,
| ‘7064 » handy screwsbrivae — —\.\
- SRR NS ey l
Sk
I Erar iR 4 //7-//'.{
f
|

| Niagara Matal i g
Stampiag Corporation - s.-»m’.:o-
Dpt.600 Niagara Falls.N.Y * | 8 '\!I (i
Yoldar Froe = o)

PRE

Insure your copy reaching you each month.
Subscribe to RADIO NEWS—$2.50 a wyear.
Sxperimccnter Publishing Co., 53 Park Place,
. Y. C.

N\

with all the power -
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WORKRITE WINNE 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 quality.
year.

The WORKRITE WINNER is the outstanding value in radio this

Test it against other sets selling for much more.

PRICE $80.

DEALERS—GET OUR ATTRACTIVE PROPOSITION

WorkRite Air Master Six

A six tube resistance-coupled Neu-
trodyne with absolutely true tone
guality 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:
] never heard real radio until | lis-
tened to this marvelous WORK-
RITE.” PRICE $125

" Lucensed by .
§ Trndeot R guomanstrctw<s
:NEUTRODY
> 271323 and.

h A
&0 ot ey 150,080 art %

AN,
" sy 8y,
W Otner atents Pending,

THE

1814 E.

HO1wg NN

&

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

PRICE $170

radio enjoyment.

WORKRITE MFG. CO. \gitaooiif:

30th Street,

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
tube, resistance coupled.

PRICE $275

wdsadry

s

27 823 a0d A
Cleveland, Ohio R e300

W Otner ateats Pending.

WORKRITE

SUPER NEUTRODYNE RADIO SETS
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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,

|

ARE YOU THE MAN

to be first in your town to sell and
demonstrate POWEROLA, the famous
5 tube NO-BATTERY ELECTRIC
LIGHT SOCKET RAD!IO RECEIV-
ER (not an attachment), universal for
D.C. or A.C. (100-113 v., 40-60 c¥ele),
now sold and demonstrated by THE
NEW ‘YORK EDISON CO.., publie
utility companics and radio, electric
and music dealers cverywhere. Abso-
lutely dependable, fully guaranteed.
powerful, practical, perfect in perform-

ance,
Are You the Man Who Sees Opportun. o
ities Ahead for Real Money Making?
Write for literature, terms and
prices at once.

““You, too, can make Powerola’’

Send $1.00 for Wiring Diagrams showing parts used
and how to make any set or circuit (one to eight tubes)
operate satisfactorily from A.C or D.C. current.

POWEROLA RADIO CORP.

DEPT. R.N. .
1845 Broadway New York City

Listener, instead of blowing smoke rings, shou'd
be_ fixing set.

Man 1s sitting in impossible position.

Several criticisms 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 beyond
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 contests, as I worked three days
before I 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.

e o e e
- “Wireless” Radio Dancing :
: (Continued from page 1120) E

simply cover the floor with a network of
tinfoil strips; one or two pounds of tinfoil
about 3 or 4 inches wide will serve for even
a large room. The jdea is to cover as much
of the floor as possible, and the spaces not
covered by tinfoil should not be bigger thau
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 radio set, as shown in the illus-
tration.  The other goes to the ground.

It is necessary here to make a few experi-
ments, in order to get the best results. In
the first place, it is most important to conneci
an ordinary telephone receiver 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,

The aut[mr's first experiment, where the audio
output is connected to an air wire and to
ground.

of course, not necessary to silence the 'phone,
and you may then use your usual loud speak-
er if you wish to do so. For all-around
purposes, however, I believe that the silent
telephone receiver without the diaphragm
and cap is best, because it gives absolute si-
lIence, and the effect derived is mmch better
on yonur audience. Any standard telephone
receiver, of 1,000 or 1,500 ohms resistance
can be used. (Sce Fig. 4, page 1120)

The wire that goes to the tinfoil should be
insulated. No. 18 bell wire will do nicely. 1
should be concealed, so that the dancers will
not know of the tinfoil underneath the rug.
Attach the wire that goes to the tinfoil to
the high potential side of the telephonec 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 battery. If

www.americanradiohistorv.com
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Allthe stations—evenly spaced
around a 360° dial—with

| £
‘ ALLAMERICH)y |
| |

STRAIGHT-LINE-FREQUENCY
TUNING

A free-running Condenser with per-
fect mechanical balance— modern,
highly efficient Toroid Coils.

U. 8. Post Office,

Add a Ferbend Wave Trap
to your Radio Set and “Po- Billings, Mont.
lice” your reception. Regu-. —_
late traffic! Guaranteed to **Farbend Electric Co.
fune out interfedrmg station. G-nugmn:hd.N
Widely imitated but never With my eu-
equalled. Nota“toi"—qtila.l- ?g".d,',:-;},‘: ,':‘:g.'::g
ity, material, workmanship the sddress of Frus,
equal to that of the finest e o A
receiving sets. AR
The_origlnal and_ only successful failed, Also the -
WAVE TRAP. Now in its fourth L wgrid Berles from
vear. Sent postpaid upon receint henandosh, _ lowa.
of $8.50 or C.0.D. plus postase. SWEAF, New
Scnd for Free Booklet. E:l;k'-,h“% enonghito)
Ferbend Electric Co. et W Rty
425 W, Superior St., Chicago '.S;‘.';iﬁ.'.’i’.‘?,‘ﬁ:.‘“’
See the new Ferbend “B” (Signed) .
Lliminator announcement 3. A. Thompeon,
on page 1227 Sopt. of Mails."”
| —Z—3 L -2 Z 72—

Get the BIG
RADIO J

I’LL SHOW YOU HOW

'l'he::d 7""’9:'-“'"” mm-oil b;z nfncluztl;
- 4 are mel

topll then. T know what and wbere fhes

di rt quicklys , bl
Sy P T T
groiunoml and smateur, ?nd
oroughly —an wmret the big-
IVER F Send harne ned sadioes o I
—— GIVEL' a ful) cutljne o(amy course
and bow to get thebig A. R. &, Ywin Supcrdon
Experiments| Set absolutely GIVEN, Write
me personally! Irwin 1. Mendels
AMERICAN RADID ENGINEERS
1010 Hearst Square. Dept, 107, Chicage

or

—————— MAIL THIS COUPON — — — — — —.

irwin J. Mendeis, American Radio Engineers,

Dept. 107 Hearst Saquare, Chicage, U, S. A,
Send me your bLix eatalog and full particulars of your
complete rourse of training. Alse tell me mare abiut the
A.R.E. 'Twin Superdon Long Distance Recefver and hew
1 can get it free.

-}
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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.
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 comnection. 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 are 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. 1f a spark re-
sults, no ground is necessary. If there is
oo spark at all, the ground will probably
make the intensity of the signals louder.

After everything is in readiness. plug in
your usual loud speaker and tune in the sta-
tion that you know will be on the air for
some time to come. Tune it
comes in best. Then unplug the loud speaker

Fig. 2.

. somewhat better results,

ment of Fig. 1 is repeated; but additional

capacity is gbtained by tinfoil strips hung to
the air wire.

The second experiment, which gave
Here the arrange-

and plug in, instead, the silent 'phone with
one connection 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
lond and clearly, particularly when you
touch one of the ‘phone tips. Sometimes a
little retuning is necessary to get the 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 your 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
“body” capacity to your own. In other
words, you have increased the size of the hu-
man body-condenser.

It is a good idea to lecave the telephone
cord as long as possible, because results will
then be found best. If you do not care
ahout the expense, you can cut off one of
the cord tips and the three or four inches of
cord that goes with it, having simply a single
cord tip to which connection 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 far away you are from the re-
ceiving set. The effect even extends somc-
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 from 3 tubes up.
although a 5-tube set or a more powerful one
is even better.

in where it |
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our Dials Bother M
Like the Devil™ £

THATS 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 TELEGRAPH ROAD PONTIAC, MICHIGAN
Factories: Allegan, Michigan — Pontiac, Michigan

In Canada Export Sales Office:

Jewett Radio-Phonographs, Ltd.
Walkerville, Ontario

e Jewett

116 Broad Street, New York City

Micro-~Dial

© 1925 Jewett Radio and Phonograph Co.

“Quality Broadcasting to Match
Quality Products—Station WJR”
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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 55000

connected. Size 5 x 15”......

“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. I., U. S, A.

The Browning-Drake

Regenaformer
(Continued from page 1143)

A

R T e "

p—t

voltmeter with a range from 0 to 6

’ No. 1 and Rheo. No. 2).
|' volts (VM).
|

1 .0001 mf. fixed condenser (c).
1 .001 mf. or .002 mf. fixed conden-
ser (cb).
{ 1.00025 mf. fixed grid condenser
(cg).
l 1 grid leak (Rg).
1 double open-circuit filament control

{ jack (J2).
fitament switch (SW).
one mf. by-pass condenser (This is
I optional. 1MF.).
9 binding posts.
| 20 feet of wire for connecting parts.

——

4 tubes.

1 “A” battery. 5

1 “B” battery for at least 6714 volts.
| 1 “C” battery of 414 volts.
! 1 .0005 condenser.

1 .00035 condenser.

1 antenna coil as described above.

1 regenaformer as described above.

CTUTIDRED T

AN T

About Station Ar-

—%
| ASS the

i\ Pty
Govern-

ment Commer-
cial or Ama-
teur Radio
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. 8., Canada
or Mexico.

For a short
time only

60-

RADIO INSTITUTE OF AMERICA

324 Broadway New York City

rangement
(Continued from page 1151)
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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 keep a constant check on the
| action of the transmitter and all parts of
the oscillator, and power supply are easily
reached. 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 constant 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 need not be out of
operation for more than an hour or so at a
time. With this type of set, the typical
radio ham can amuse himself in any way
he may sce fit. If, for instance, the mood
scizes 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
go 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” ar “Zedders.” Then,
[ again, when he is listening in some night and
someone asks him to take a few messages
for relaying, he 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 your own
conclusions.

|
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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 ocean 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.

0. L. ANDERSON COMPANY
Manufacturers and Sales Promaoters
12 Middlesex Road Stoneham, Mass.

N
O
W

Complete Separation
of Low Wave Stations

Perfectly accomplished with Tune-
Rite, the straight line frequency dial.
A marvel in scientific construction, i
instantly converts any set to straight
line frequency. Bring your present
set 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
Fadiall Company”
Dept. T.R.N.-4, 50 Franklin St.,,N.Y.
Makers of AMPERITE

TUNE-RITE

THE STRAIGHT LINE FREQUENCY DIAL

'FREE=—Qur 64-Page Cat-
‘alogue. Filled With Radio

Bargains. Write Today!

RANDOLPH RADIO CORP.
159 N. UNION AV. Dept. 2 CHICAGO, ILL.
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A BROAD TUNER

P

Mysteries of the Wire
Tables

(Continued from page 1127)

I L B T

again. It is about 100 mils, or s 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
number increases by 6, simply cut the di-
ameter in half. Thus:

Approximate
Gauge No. Diameter (mils)
4 20
10 100
16 50
22 25
28 12
34 6

Now for the next mystery. et 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 case use the multiplier 2 instead
oi the square root of 2. For instance, notc
the following values, taken from the tablc:

Cross-section

Gauge No. (sq.1n.)
4 .03200
7 .01600
10 .00800
13 .00400
16 .00200
19 .00100
22 .00050
25 .00025
28 000125

Note that every time we add 3 to the
gauge number we cut the cross-section in
half. 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. See what happens. Here it is:

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:

pr— T

—

1215

"ELETONE

CABINET SPEAKER

Ready to listen

Beautifully finished in Wal-
nut, it stands 15 inches high
and is only 3% inches deep.

Makes Any Radio
Receiver Sound Better

sound wave conduction and amplification. Its clear, full-

4 I YAELETONE represents an entirely new principle in

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-
fully finished and artistic in the
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 Teletone dealer, who
will gladly demonstrate the vast
superiority of Teletone over all
other types of loud speakers.

TELETONE CORPORATION

449 West 42nd Street
New York City

TELETONE
Principle

Based on Structure
of Throat and Mouth

Note that a sound.wave com-
ing from the sound preducing
rnit “A" (the human vocal
thords) is amplified through
the erifice “B’’ (the human
larynx) wntil it reaches the
conducting area “‘C”’  (the
back of the throat), whence it
is_again conducted teo the
point of greatest amplification
“D' (the correctly formed and
opened mouth of the singer).

TELETONE CORPORATION,
449 West 42nd St., New York.

Please send me, without' obligation on my part,
Teletone booklet and the name of your nearest dealer.

NAME oo

Address .oocoereiiiiiieiinee

www.americanradiohistorv.com
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I Mysteries of the Wiré
Tables

S G T

(Continued from page 1215) =
o
) (Approximate)
| Ohms per
| Gauge No. Thousand Feet
| 0 ol .
10 1 I';guxp your set
20 10 Rudio e
l 30 100 for d
40 1000 nZtleml}e_l; sdif??r-
and again T s
0 B the transform-
[ 3 2 gr that_almpli-
es  wit t
{ 6 4 distort‘i/oln. ! OR‘;-
9 8 tios, 3% to 1
12 1.6 and 5 to 1.
15 32
18 6.4 $6.00
21 128 ]
cte. etc. < *
To sum up our little exposition, let us | FORD “RB” ELIMINATOR
coudense the rules as follows: |
1. Adding 6 to the gauge number cuts
T Id l the diameter in half. for
he ea 2. Adding 3 to the gauge number di- Alter-

vides the diameter by 1.4, nating
3. Adding 10 to the gauge number di Current
vides the diameter by a number slight- |
] ly greater than 3. (To be exact, 3.16)
| 4. Adding 6 to the gauge number di-
| vides the cross-section by 4.
: 5. Adding 3 to the gauge number cuts
of the oldest radio manufac- he cross-section in half.

turers in the country pro- 6 : .
3 5. Adding 10 to the gauge number di- | .
duced the new Chelsea Super- b iey the cross-sectgionrb_v 10. | Here is a well balanced, carefully

Pivg-—d [HNeeeivey wifh Ber ,% 7. Adding 6 to the gauge number quad made and thoroughly tested “B” Elim-

Receiver!

DVANCED engineering
and years of produe-

tion experience by one

forming features and refine- 1ol he resi ‘ ! . )

ments found in much higher ruples the resistance. inator, designed by our own engineers
riced Rets i 8. Adding 3 to the gauge number doubles ' and made by us in our own factor

P ’ the resistance. y n e

Fi_ne mahogany ﬁni:sh cabinet 9. Adding 10 to the gauge number mul Will supply your set with a steady and
with gracef}ll sloping panel 1 tiplies the resistance by 10. uniform flow of current, without any
and large dials for eajylt“&" It is no longer necessary to hunt around noise or hum.
neg- Lf’"hv‘]emi'.‘td.c‘" CALS | for an hour to find a table of wire con-
}gzgl ;nilff tﬁus:nprl:ff p?:::d)t; stants.  Just remember the above rules. At All Dealers

ABTOD, e When two or three of them are known, the
r}’{mel t‘;’ imtec.t .delm?lte Sart? rest are sclf-evident. Also remember the FORD RADIO & MICA CORP.
d:rge%e conl;:::;;::sg,ansno-tioe; resistances of 0, 10, 20, 30, etc. These will \ 111 Bleecker St., New York
refinements. This Set delivers be found very helpful in estimating the D.C. N //d

resistances of wires, coils, etc., very quickly,
and accurately enough for many purposes.

p&S  Diam  Square weete | @ FREE BLUEPRINTS A

wonderful tone quality and
volume and is one of the most
selective sets on the market.
Choose Chelsea and save the

difference. | 0000 460.0 1662 -04901 | To Set Builders
000 g ele Bt TO PROVE THE SELECTIVE AND SENSI.
See vour dealer or write us for 0 L9 108289 .09827 Do COM:;}IEIQ’{\{%N}? OBIEATSE
Vew iptiv 289.3 06573 1239 - '
New Descriptive folder. I ] e 05 o WERNER R.F. TRANSFORMERS
3 2294 .041.‘;4 .5972 | wh;ch cover the entire hroadcasting wave range
4 204.2 03278 .248 and have been used by the best radio engineers
CHELSEA RADIO CO' 5 181.9 02600 3133 for the past two years, we will furnish a full size
Chelsea, Mass. 6 162.0 .02062 .3951 Blueprint of a “selective Radio Loop receiver
7 1443 01635 4982 FREE if you order from uc direct.
3 - “ : 8 128.5 .01297 16282 . ]\1Verne1' R. g and Audio t;I’ransfm'mers are
o X\ A% % 9 114.4 .01028 .7921 ully guaranteed and are tested on actual broad
A ;!“ ;‘.\ v!‘ ;.. 10 101.9 008155 .9989 cast reproduction. Guaranteed damn and mois.
e —— e e M=t = ‘ 11 90.74 006467 1.260 ture proof and will give perfeci reception in all
. aF ‘ . = 12 50.81 .005129 1.588 climates.
: ‘ : 1 | 13 71.96 004067 2.003 RADIO FREQUENCY ......... $4.00
. a OW ¥ . 14 64.08 003225 2325 AUDIO FREQUENCY | 1$6.00
s * ! k I 15 57.07 .002558 3.184 { Both types for eny standard waciuum tube
yEy 16 50.82 002028 4.016 ! Werner Loop Antenna
. | 17 45.26 .001609 5.064 Used with any tspe of loop receiver. Adjustable to a
¥ ; ¥ ' 18 40.30 .001276 6.385 { fine degree of clearness. can he folded or extended with-
I3 19 35.89 001012 8051 | | out tools. Approved by Popular Radio.
o , [ 20 31.96 .0008023 10.15 Price Postpaid $14.00
| 21 28.46 0006363 12.80 l gcng for Lrlee cireuit diam‘nm(x}mld descrl{lﬁlvel%lterature.
22 25.35 0005046 16.14 Book con ining nine up-to-date practica . F. cir-
Peveet sour e | |21 2% Goions 203 | | b digene g et e Soolitenion
stallation by insulating 24 2010 10003173 25.67 = o
your nntgnn_a-zrmmd 8Ys- | 23 17.90 0002517 3237 WERN. RADIO MFG. CO.
tem. Your set is not 26 1594 1001996 10.81 ‘ 204-206 Ninth St., Brooklyn, N. Y. V
responsible for energy lost | 27 14',0 '00015& .1'47
thru a2 poorly insulated flel'liﬂ. !'se I / i . e 21
M & M Low-Loss Lead-in and Wall gg {?22 288(1163§‘{ g?g?
Insulators. o .2 . ] L&
4" Tead-in [nsulators .. 30 10.03 .0n007894 103.2
10” Lead-in Insulators .. l Bi 2928 00006260 130.1 M A R K O
=0 (Leacinl Iguiatans esmeedSls | 32 7.950 00004964 164.1
DaaTers™ Ifl sor: lobber tais fot Sugt 33 7.080 .N0003937 206.9 RADIO BATTERIES
“wri i ivi K 305 d 3122 260.9
ply you write us direct, giving us your 34 6.305 0000312 2 | oy
A lobber’s name. Send for our catalaa. 15 5.615 .0N002476 329.0 |
= P 36 5.000 09001964 414.8 ALWAYS DEPENDABLE
2 CO 37 4.453 0001557 §23.1
: ~ ’ S 3 3.965 00001235 659.6 1 MARKO STORAGE BATTERY CO.
I Y 3 3.331 000009793 831.8 Brooklyn, New York
. CLEVELAND OtH0. 10 3143 000007766 1039, ‘
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.“.V‘Where Radio and'Heat :
Waves Meet

(Continued from page 1131)

ORI

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 be
from 3 to 1 mm. with harmonic overtones
as small as 0.22 mm. The presence of these
radiations was detected just as if they had
originated in heat waves and afforded a final

TO INDUCTION COIL
QUARTZ

/ WINQOW
A A
~. /’/_/’

@b

/./ ﬁ\‘\f. R,
A Y-
N PARAFFIN
LENS
GOoLD + B

MIRROR  \, 10 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.

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.

i
| ! i
W LEMKin o ! y & A e

A difficult hook-up.

HIGH- AND LOW-RATIO
TRANSFORMERS

Most set builders specify the use of two
audio frequency transformers of differing
ratio, such as 1 = 6 and 1 = 3; and state
that the high ratio should be used in the
first stage. This is a curious misapprehen-
sion, for which there is no scientific reason.
Actually, the low-ratio transformer should
be used in the first stage, and the high-ratio
in the second.

SAVE T
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Nos. 401 & 402
g NO. 304

IME AND MONEY

We have radio Tools of every description
for every conceivable set-bullding purpose

Vou witl be astonished altlhe remarkable tools
“we faye for your work arnd delighted alour
low prices

COMBINATION PLIER

(‘ombination Plier, Wire Cutter, Wire
Former and Wrench. Drop forged, slender
but exceptionally strong. 6 inches long.
No. 202—Combination Plier, Wire Cut-
ter, Wire Former and Wrench....... 75¢

RADIO TOOL SET

This is the handiest set of tools ever made
for Radio Work by the makers of the famous
“YANKEE"” Tools. It contains the follow-
ing: 1 Ratchet Screw-driver, 614 in. long
holding all attachments; 1 Blade, 5% x
3.16: 1 Blade, 3% x %4; 1 Blade 2 x % ;
1 Countersink; 2 Socket Wrenches for all
small nuts; 1 Reamer to eunlarge holes in
panel from % to %; 1 Wrench, one end
5-16” square or hex. for jack, other 13"
hex., etc.

PRICE per set—No. 700.....000vaes $3.00

SIDE CUTTING NIPPER,
LAP JOINT

For cutting all kinds of wire. Jaws hardened
and oil tempered. Natural steel finish with
polished jaws. Length 6 inches.

PRICE—No. 201 .i.cenvrenieicnccnnnes 75¢

CIRCLE CUTTER

Especially designed for the Radio Construc-
tor. Made of the finest material and equip-
ped with the highest grade high steel cutting
hits. 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 3 to 4 in. in diam.
PRICE-—No. 402 ......c0ctnennnnen $3.00
401. Same tool but smaller and not fitted
with bead or scroll in one operation.

PRICE—No. 401 ......cco0vuueenee $2.00

SCREW STARTER and DRIVER

Holds any screw by its slot with a firm grip.
makes it easy to place and start screws iu
difficult places. Just the tool for the Radio
Constructor. All parts heavily nickeled and
polished.

PRICE-—-No. 304 ....: eeaennesraaas $1.00

ELECTRIC SOLDERING IRON

A perfect tool for Radio Work. Operates
either on 110-volt A.C. or D.C. The heat
eleinent is of Nichrome, which prevents over-
heating and assures the desired even temper-
ature. Size of Iron, 10% in. long. A 4.ft.
cord and plug is furnished.

PRICE No. 800 ...vvvneneccvnnnonns $2.00

HAND DRILL

Especially designed for Radio Work by the
makers of the famous “Yankee’’ Tools. A
beautiful balanced, small, powerful drill with
4 to 1 ratio of gears for speed. Special chuck
9.32” capacity, to take largest drill, ostly

furnished with drill or tool sets. Length
over all, 9% in. Weight 14 lbs.
PRICE—No. 302 .......cc0ivunnnnn $2.75

Order all tools by order number. All goods are shipped free of transportation charges to all parts of
the United States and possessions the same day as the order is received.

MONEY REFUND GUARANTEE

If vou are not satisfied money will be refunded on return of goods.

THE
RADIOGEM CORPORATION

66-R West Broadway

New York, N. Y.
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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- I
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
Motor Generaror

OHIO LLINJ CHARGER

®Charges in one-third the usual time or
several batteries in parallel. Capacity 3
to 18 amps. at 6 to 10 volts. Merely hook
to light socket. Fully automatic. Lasts
a litetime,

Satisfaction gnaranteed or money back
In wrttmg state if you wish to charge
both A" and “B” Batteries.

THE OHIO ELECTRIC & CONTROLLER CO.
5007 MALURICE AVENUE ~ =« CLEVELAND. OHIO.

OHIO |

INingis VG Connectors

New Vige.-Grin connccters |
for phones, loud speakers
or wire conneetions In sets.
Easy to attach without sohl-
No. 3 Cord Tin crInz Neautifully N, P.

Improves appearance any
set. Cheapest and hest. Only
10¢ each. It your dealer
doewnl have them, order

ect, Thousands in use,
ILLINOIS RAD1O CoO., 800 S Mh St.. Springfleld. 111,

LSRR g G LR

LS B

Fwe Broadcast Stauons
in One Room

(Continued from /)aJc 1121)
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tion at Arlington is unique in at least one
particular—that is, five broadcast stations
arc housed under one roof. To be more ex-
plicit, there are five transmitters and
equal number of antennas and all of them
may be operated simultaneously 24 hours a
day, if traffic conditions warrant. Further-
more, all of the sending sets make use of
vacuum-tube transmitters, and the arc and
spark equipments have been discarded.

The five-tube transmitters vary in rated
capacity from one kilowatt to the recently
installed 20-kilowatt sending unit. IFour of
these electro-radiating devices propagate
dots and dashes, whereas the fifth transmitter
is known as the broadcastmg set” since
voice communication 1s dispersed. The 10-
kilowatt transmitter, installed some months
ago, sends out the time signals from 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, handled at
this point necessitated thc 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 scnding station. The
multiplicity of this antenna system may be
appreciated 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 multiple 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 flash”—
market quotations on swinc—to a diagnosis
of neuralgia and the broadcasting of a Presi-
dential message. the offerings cmanating
from Radio, Virginia, eclipse the proverbial
“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 Government Radio Station in the
World.”

THE FIRST ANTENNAS

This article, therefore, is primarily con-
cerncd with its unique radiating system, an-
ticipating that broadcast 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 Ing't powered
stations subsequently erected by the United
States Navy Department. One of these orig-
inal masts is 600 feet 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-

an !

trary to recent designs of towers, the first |

ones built at Arlington are of the three-
legged type and they include about three
times as much steel as masts built within
recent years.

The two auxiliary antennas erected about
three yvears ago. are comprised of masts 200
fect high. and if a sixth tower is erected
in the future it will probably duplicate the
features of these recent installations. This
contemplates the possibility of instailing a
short-wave transmitter at Arlington for
handling trafic on wave-lengths from 20 to
80 meters. The 200-foot towers recently
added to this antenna system were in use for-
merly at the Washington Barracks and were
purchased by the War Department for the
needs of the Signal Corps when its traffic

www.americanradiohistorv.com
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WRITre,
Z—YEA:
GUARANTEe

Battery Prices

To Consumers Only
Here is a real battery quality,
uaranteed to you at prices
Y that will astound the entire bat-
Hi¥ tery-buying public. Order Di-
rect From Factory. Put the
¥ Dealer’s Profit in your own pock-
et You actually save moch more
EZ3 than half, and so that you can be
convinced of true quality and perform-
ance, we give 8 Written £- Year Guaran-
tee. Here is your protection! No need to
take a chance, Our battery is right- and
the price is lowest ever made. Convince
yourself. Read the prices!

Auto Batteries Radio Batteries |
€Voit.11 Plate, is .50 GVolt 100 Amp.$9.50
6Volt. 13 Plate, ¢t,120 Amp.11.30

8V,
12Valt, 7 Plate.13 00 SVoIt 140 Amp.13.00

Buy Dlreet—&end No Money
x‘r n deposit. y send pame and

ltylo wan rv wlll be ahlaped
7 we recelve
lnbj.ct to yoor exm n

ARROW BATTERY CO.
Dept.8 . 12185 So. i\ I
Wabasn Ave.,Chicago

brings you this genuine

*3 "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
Attachment and do
not find it to be of
exceptional value for
volume and clear re-
production.

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 French 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.

4 Price $1.00 Postpaid with In-
structions

BLACKBURN
GROUND CLAMPS
Telephone companies using
MILLIONS. Adjustable — fits
any size pipe. Requires no
pipe cleaning — screw bores
through rust and scale. Send 12
cents for sample and pPostage,
BLACKBURN
SPECIALTY COMPANY
{961 E. 66th St.. Cleveland. O,

Type
Ne. Al
Clamp

A Laborafory
Product L

for Distortionless Amplification
Used by chief radio exPertmenters and
’ amateurs in America. All capacities 12,000

ohms and up. Speclal sizes made to order. Write
J kday for full information. Liberal d to

ealer
GRESCENT RADIO SUPPLY COMPANY
1.5 Liberty Street. lamaica, N. Y,
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was assigned for transmission through NAA.
The joint operation of this station by the
Navy and War Departments has obviated
the expense that would have becn incurred
by the erection and maintenance ol scparate
stations, a procedure once contemplated.

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 arc 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 1-kilowatt vacuum tube, is
reserved for the broadcasting of radio-tele-
phone comununications, and the other four
sending sets transmit radio-telegraph signals.

Strangely enough, NAA, with its fivetold
capacity for the radiation of messages on
electromagnetic waves, is not provided with
facilities 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 remeote control systems. That is to say,
the Naval Communication Service directs
its traffic by means of operating a telegraph
lkev ou the second floor of the Navy Depart-
ment building, which js connected by land
line to an automatic relay at Arlington. In
this manner, dots and dashes are sent to
such poiuts as Key West, New Orleans,
Boston, San Juan, and other far-distant
points.

The effectiveness of this multiple radiating
svstem is such as to embrace the entire
United 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-
tant from Washington. Daily reliable com-
munication with San Juan during daylight
hours is reasonably anticipated. The dis-
tance between the two points 1s about
1.500 miles. By means of the “broadcasting
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
Alavflowwer, the presidential yacht, off
Swampscott this summer.

Fans living within about a thousand miles
of Washington may now pick up a “new”
and powerful broadcast station. But the call
is an old one in the East: it s “NAA”
Arlington, Va., the pioneer Naval radio sta-
tion and Government broadcaster.

A new 1-k.w. tube set lias been installed
and the station will start using its new
“voice”. just as soon as a suitable wave-
length can be secured from the Department
of Commerce. The old wave of 433 meters.

it 1s said, would interfere seriously with the.

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. The broadcasts from NAA
consist chiefly of official mattér such as
weather forecasts, market, 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, by
using more tubes and operating them at a
lower input than that for which they are
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.
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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.

FILAMENT VOLTAGE

VOLUME

@ BEST'S SUPER-NETERODYNE=

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
has proved to be a large sales maker.

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 indie
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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Large
Magazine
Size
200 Pages
300
Illustrations

TheseTwo Great Books Are Now Combined!

2
3
4
S

HOOKUP REVIEW

Plenty of new and practical hook
ups, illustrated and explained in a
constructional and mnon-technical
manner. For the radio set builder
and amateur.

RADIO ENCYCLOPEDIA

Every issue contains an installment
of S. Gernsback’s Radio Encyclo.
pedia. The first complete, authen-
tic work of its kind. Valuable to
everyone interested in radio.

RADIO PRESS DIGEST

New ideas in radio, radical im-
provements, etc. Altogether, this
section is novel, interesting and
keeps you in touch with radio from
other countries.

CALL BOOK

This is a very valuable reference,
a complete list of Broadcast and
amateur stations, Canadian stations
and foreign amateur and hroadcast
stations. ‘I'he most complete list of
its kind.

RADIO LISTENERS'
INFORMATION

‘This section gives many hints and
ideas on the care and operation of
a receiving set. together with prac
tical information on radie from the
listener’s point of view.

FOR SALE EVERYWHERE

50c 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, 1n 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 [st.
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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Standard Hook-Ups

£ (Continued from page 1138) s
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The following is a description of the set,
and the parts used:

First: There is no coupling between Lg
and Lp.

Second: The condenser C2 is the grid
condenser and has a value of .004 microfarad.

Third: As in an ordinary detector the grid
must be positive in relation to the filament,
but here is connected 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 from 0 to 25 megohms.

The coil Lg is wound on a 3-inch tube
with 22 or 24 D.C.C. numbering 50 turns.
Plate coil Lp has the same dimensions but
is wound in the opposite direction. (Evi-

ofe
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_—"J— ";= ;f
E;J’
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L

147. This receiver uses no antenna nor loop. It
depends upon the amount of energy picked up
by the coils and wiring of tie set.

dently to prevent conflicting fields should the
coils be placed near each other.)

fCondenser Cl has a capacity of .00025
mid.

Plate circuit condenser, or C3 has a value
of .001 mid.

Phone 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
connection to the ground will be satisfactory.

In placing the receiver avoid the presence
of any metallic substance or any coil not in
use, as absorbing or deflecting material will
disastrously impair the efficiency of the re-
ceiver.

A few additional words of advice: Ex-
treme patience must be used, as the adjust-
ment 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.
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he, the beard and
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, s " charger !

Over 500,000 already in use

Modern-Fast-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 5-ampere GOLD SEAL HOM-
CHARGER.

Write for new ‘edition of our interesting
ree 16-page booklet ““ The Secret of Distance
and Volume in Radio.”

THE KODEL RADIO CORPORATION
o1 EAST PEARL ST. CINCINNATI, OHIO

: ———HERC—
Owners of Kodel Broadcasting
Station WK R C.

«DIALITE” “FLAT” PLUG )
T (Pat. Pend.)
e
Vi Can bhe combined to  Fits flush against the !
light dials. also to panel. Cords hang CARTER [
switch “A" Battery down. Cord instantly
“off”” and *on.” Cur- attached or detached. H )
rent consumption neg- Cord tips copnpletgly alf Size
dial I ligible. Single hole  concealed. No trick
$1.75 = nnnd wounting. Makes ace triggers-—position sure 5
Complete  Half Size curate logging and re- —adds to appearance 75¢
with Lamp tuning possible. of any set.
In Canada. Carter Radie Co., Limited—Toronto
Any dealer Write for
can supply catalog

Insure your copy reaching you each month. Subscribe to Radio News—

$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

www.americanradiohistorv.com


www.americanradiohistory.com

1222

Both
Small in Szze
Both Big in
Radio Results
O
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 Milliammeters, 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 recharging and
will make set operation a pleasure.

For further information write
for the f{ree booklet “Weston
Radio Instruments.”

WESTON
ELECTRICAL INSTRUMENT
CORPORATION

173 Weston Avenue, Newark, N.J.

Pioncers since 1868

Repaired—Exchanged—Sold

new. $1.25 each for common types. Or

—we exchange one of your Dresent

———= tubes_for_another type, for your tube

and $1.25. Renewed tubes, guaran-

teed perfect $1.73 any popular type.

ip C. 0. D.

You are assured Perfect tube performance with our re-

pairs because we onerate our own tuhe laboratory. Don't

take chances. Send Your tubes to us—aone of the oldest

high frequency laboratorics in the country.

CHICAGO ELECTRIC DEVICES CO

$l 25 Send broken or burned out tubes to us.
8cnd no money. Wo ship
70 E. 22nd Street, Dept. 32, Chicago. i,

We repair and return them good as
We Operate Our Own Laboratory
Estabiished—1920

Print Your Own

= rds, Stationery, Circulars, Paper, ete. Save

3 m-)ney Print for others, big profi.. Complete
£ outfits $8.85. Job press $12, $35, Rotary $150. All
b casy, rulessent. Write fot catalog presses type
M ete. THE PRESS CO,, Y.72, Meriden, Conn.

T R

A “Peanut”
Super-heterodyne
(Continued from paye 1141)

s

o

o

*
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 lhearing
the set work as soon as the wiring was com-
pleted. No trouble has been experienced
for six months. It tunes sharply and gives
fine DX. It is cxcellent for portable use,
because of its compactness and efficiency,
as well as the fact that dry cells can be
used for filament heating, and small size
22.5-volt batteries for plate. The plates
draw 12-16 milliamps, for seven tubes.
Everything 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.F 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 WDI1 or 12) are operated at
normal filament voltage, the potentiometer
lever can be placed on full negative without
the R.F. amplifier breaking into oscillation.
Stations with waves up to 450 meters can
be tuned in on two points on the oscillator
dial. Waves above 450 can only be tuned
in on one point.

Lessons In Esperanto
(Continued from page 1135)

e A h

el la plej surprizigaj kaj gojigaj estas de
S-ro OBnen de Atlanta, Georgia.
Li diras, parte: “Mi eksciis esperanto
antaii ses semajnoj de via lecionoj en la
Rapmo 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 cstas 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,
Mnssourl, fervoraj legantoj de Rabio I\Ews,
jam fargis bonegaj Esperantisoj per la
kursoj en Rapro NEws, intencas organizi
Radio-Esperanto-Klubon en sia urbo.

Vigla, fervora junulo en De Leon, Texas,
S-ro Bunny Chambers, lernis Esperanton
perfekte de Rabnio NEws kaj gis nun estas
varbiginta kvin aliajn personojn al la
studado kaj uzo de Esperanto. Li kaj kunulo
jam havas korespondantojn inter radio-
amatoroj en kelkdeko da aliaj landoj.

Bonaj ekzemploj! Aliaj faru la samon.

Lo[gantoj en kaj ¢irkail Nov-]orko
mtereSIgos 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, komencante frue en
Januaro. Komence, la lecionoj kaj prakti-
kado en la lingvo nur okazos dimandce,
posttagmeze. Mx speciale invitas legantom
de Rapro NEws partopreni tiun Instituton.

English Translation -
SOMETHING OF ESPERANTO AND RADIO

The readers of Ranio NEws who learned
Esperanto by means of the courses published
in this review, have a right to be happy
over the recent progress of Esperanto as the
world auxiliary language and especially in
the sphere of radio. And here, before going
further, I want to give praise where it is

www.americanradiohistorv.com
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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, Ch:cngo, U. S. A,
Dept.

KORACH

Tuned Loop
Multiple Switch
Board Tuner
Directional
Base Compass for
Logging
Caollapsible

For Those Who Demand
SUPERIOR RESULTS

Leads the march towards Derrect rndlo reception under all
conditions.  Not merEIy a 'loop”’ but an ingenlious
arr of ical skill designed for supertor
results, L M. Cockaday, using thils looD. reached out
across the Atlantic to audibly hear msny trans-continental
stations. Selectivity Plus Distance

unheard of with comwnon loop aerials. The Korach excels
on all sets desifined for loop reception. Priced at $12.50.
and for sale by all good dealers. Full particulars sent for
2c¢ stamp and name of local dealer,

KORACH RADIO CO

20 E. Jackson Blivd., Chicage. ilk.
Deaiers and Jobbers: Write today l‘or attractive proposition,

The Kerach Junior
A _modification of

the *‘Senior’’ but possess-
ing all tts important features—$10.00.

GO into the RADIO BUSINESS |

We specialize in Equipping New Dealers with
entire stock—advice free.
Send for Our Radio
CATALOG AND BARGAIN LISTS
Wholesale Only
MANHATTAN RADIO COMPANY
112 Trinity Place New York City

{= % == al

A Year Ahead
The set with the air telephone directory

The Dayton Fan & Motor Company
DAYTON, OHIO

upler - 'i".-.

Inc.
CITY

Specialists in the manuf all types

ture of
of radia coils
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due. Rapio NeEws 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 Wireless
& The Wireless Engineer. Now, almost
without exception, radio magazines of
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 scction.
We believe that America does not need the
international language cnough now to give
space to it.” Misers of space at the cost
of real progress! He who cannot vision the
morrow when the ends of the earth will be
in every loud speaker is indeed a blind one.
A truly progressive, worthwhile magazine
inquires into those questions which concern
its readers and guides in the matter. Such
is 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, Ravlo 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-
mit them to go to press. I only reflect here
the sentiments of the Esperanto world.

To the list published in Raplo News of
broadcast stations throughout the world using
Esperanto, we can now add others*up to the
number—according to most recent reports—
of twenty-seven. The large, new station
just finished in Nagoya, Japan, will use
Esperanto in its program. It is in that
Japanese city that the great daily news-
paper, Ain-Nichi, is published, which has
regularly an Esperanto section.

The greatest recent success of Esperanto
was the action by The Universal Telegraph
Union which accepted Esperanto as a clear
telegraph language. The Union sat in con-
ference in Paris during September 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 countries 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 acceptance o
other international languages, thereby indi-
cating that Esperanto is the only such merit-
ing that sort of considcration.

Mr. Kenji Ossaka, of the Ministry of
Imperial Railways of Japan, perhaps_the
most fervent Esperantist of the Far East.
who is now studyving railroad technique in
the United States, says that the Japanese.
especially the younger generation, are be-
coming extremely interested about radio and
that, becausc of the fact that in Japan Es-
peranto is very widely known, the linking-up
of the world radio language with radio is a
natural result.

I just received the new list of books of
the British Esperanto Association. It lists
130 study books (grammars, dictionaries.
readers, etc.), 350 books of literature and
27 hooks 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 Ramo Nrws. onc of the
most surprising and enjoyable is from Mr.
P. H. O’Brien of Atlanta. Georgia. He says
in part: “I knew about Esperanto six weeks

ago from your lessons in Rapio NEws, and |

believe it to be most wonderful language
in the world.” Although that is not entirely
correct grammatically (there are only three
unimportant errors), one can perfectly un-
derstand it, and that was written after just

1222
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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 Nameless.”

I We felt sure we had beaten it, but it has never been B-T
' policy to encourage a belief that would not be justified.

T.

But now, the same radio fans are saying:
“T didn’t believe it possible.”

| Day after day the letters pile in expressing praise beyond
| all previous experience.

|
|
|
l
|
~ 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
1 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.
Madeini1,%,1,2,3 and 4 Microfarad sizes
At Your Dealer’s

POTTER MANUFACTURING COMPANY
North Chicago, Illinois

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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CHAPTERS
Each of the six il-
lustrations shown
here represent the
various general sub-
jects covered by
this handbook and
illustrate it’s thor-
oughness.

GENERAL -
TROUBLES

AMPLIFIER
TROUBLES

DETECTOR
TROUBLS

68
Pages

200

Illustrations

Size
6 x 9 Inches

Sold everywhere
on Newsstands
and Radio Dealers

Trouble Finding and Correcting
Simplified for Everyone

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

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

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

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

THE PRICE OF THIS BIG BOOK IS ONLY 25c. Everyone can afford a copy.
Keep one around the house for any emergency. Order todav by using the coupon
below, enclosing 25c.

Published by The E. I. Company
Distributed by

The Consrad Co., Inc., 64 Church St., New York, N. Y.
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1 1
i CONSRAD CO, INC, !
: 64 Church St., New York, N. Y. :
I Gentlemen:—I am enclosing 25¢. Kindly forward at once one copy of “The 1
Radio Trouble Finder.” :
1 [
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six weeks’ isolated study, and that of the
three-lesson course in RADIO NEWS.

Mr. V. P. Miller and wife, of Hannibal.
Missouri, enthusiastic readers of Rabplo
NEews, already have become most excellent
Esperantists by means of the courses in
Rapto News, and intend to organize a Radio
Esperanto Club in their city.

A wide-awake, enthusiastic young man in
De Lcon, Texas, Mr. Bunny Chambers.
learned Esperanto perfectly from Rabio
NEews and up to the present has converted
five other persons to the study and use o
Esperanto. He and a chum already havc
correspondents among radio amateurs in
some ten other countries.

Good cxamples! May others do the same.

Those living in or about New York will
be interested about the Esperanto Institute
of threc months’ study and practice of Es-
peranto which I, with the help of some fel-
low-Esperantists, 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 NEws to participate
in the institute.

PR T I LI, = s

The Ultimate in Single-

Control Receivers
(Continued from page 1121)

E.-mmm..--,. T

i

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 I will omit the symbolic
representation of such things throughout the
remainder of this tale of woe.

Now it may be my up-bringing in the vast
open spaces makes me feel a bit out ol
place in the city of dreadful night. What
ever it may be I was slightly taken aback to
find the purveyor of the siveet voice curled
up in the middle of the bed, squirming.

“Lady,” 1 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 speaker, 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 effect whatever.”

“But why should there be any effect?” I
ventured to ask, timidly. I make a point of
treating such cases by persvasion. Violent
or abrupt methods will never do. T have had
enough horns twisted around mmy neck to
know that well by now.

It seems that that was the way she always
tuned. A shift of six inches toward the
south-west corner of the bed used to be suf-
ficient to tune WIEAT out and WNYC .
Curling up in the extreme north-east corner
would bring in WOR loud and strong. and
the hanging of one arm over the edge oi
the bed would bring in WMCA. nc matter
where the body was disposed.

Gently, very gently, I suggested a change
of climate, a whiff of bracing mountain air.
a heaker full of the warm south. or some-
thing of the kind. For my pains I had the
pleasure of stopping a vase with my head.
There followed a disquisition on former
methods of tuning-in various faraway sta-
tions by simulating certain curious angles.
Swaying. I was told. could be counteracted
bv a slow systematic movement of the toes
of the left foot. or. if you happen to he a
contortionist, by wiggling the ears. There
were other interesting side lights.
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ou must

- /protect the

circuit against
Jeaks and losses
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 ut-
most possible protection. Designed
by engineers exclusively for radio
purposes, it is 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 request.

AMERICAN 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 alli dealers

64 lllustrated Pages
of Radio Bargains!

Write for Catalog Today

RANDOLPH RADIO CORP,
159 N. UNION AV, Dest. 2 CHICAGO, ILL.

WWW.americanradiohistorv com

RADIO PANELS
OF GENUINE BAKELITE

Cut, drilled and engraved to order. Send rough
sketch for estimate. OQur New Catalog on
Panels. Tubes and Rods—all oi genuine Bake-
lite—mailed on request.

STARRETT MFG. CO.

520 S. GREEN ST. - - CHICAGO

. GEARS
2 All Kinds—Small
% The most accurate made and
« prices reasonable. e carry a
3 complete line of gears In stock
MY T for immediate shipment. Can
& < also quote on_ special gears of
g all kinds, Send usyour inquiries,
\Write for Catalogue 40
Chicaao Stock Gear Works
{05 South jeflerson St.,, Chicago
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The New

Contents
this Iss ue

In the latest revised
issue of RADIQO NEWS
AMATEUR'S HANDI-
BOOK, there is a col-
Jection of the very best
articles that have been
published in RADIO
NEWS, Radlo's Great-
est Magazine, these ar-
tieles having been se-
lected so that every
group of radio fans will
find something to in-
terest them. There are
sets and how to build
them for the broadeast
lstener and there are
clreuits and transmit-
ting luformation for the
Amateur. Thers are
kinks and wrinkles for
the experimenter an d
buflder and there are
118 standard eircult
diagrams of general in-
terest to all. In the di-
vision for the broadeast
listener, only those sets
are deseribed and iI-
lustrated that are new
practical and efficient.
The same applics to the
Amatcur section where
much worth while in-
formation on the new
short waves will be
found. Transmnitting and
recelving  sets capable
of working over thou-
sands of miles are des-
eribed  In  detall and
data is given for the
eonustruction of each one.
No effort has becn
sparved to make the book
the most complete and
eoneise source of infor-
mation that could be
had.  Each article was
carefully selected from
long lists of data, spe-
cial care was tuken to
approve of only those
articles of practical use.
All descriptions and il-
lustrations of elrcuits
are written in a sim-
ple. constructfonal na-
turo so that all readers
will quickly grasp the
details.

The RADIO AANLA-
TEURS’ ITANDIROOR
is fer evervbody. It is
a complete authentic
recard of the best ra-
dio developments of the
day. It Is a sure. ready
reference, good to have
on hand at all times.

Radio News for February, 1926

maleurs Handz boolt

118 HooKupsN Over 3001llustrations

5@ CENTS

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-
book is his most valuable reference—so also, the
builder, the mason, the carpenter, all use a l1andy
reference book no matter what the job may be. It is
as important as the tools they use to work with.
EVERY MAN SHOULD HAVE A RADIO HAND-
BOOK, the real, concise, yet comprehensive book ou
everything of refexence 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 everv 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,” 1 pleaded piteously, sidling over to
the set, “why not tune with the dials?

“Don't touch the dials!” she bellowed.
“My brother told me never to monkey with
the set. That's what makes them all gowrong.”

“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. He set the dials ence and
for all

By that time I avas sneaking toward the
door. stealthily. But before I made it, I felt
something twining around my left foot. As
I stooped to disentangle it, I noticed that it
was the aerial lcad from the set. It was
caught in a shoe hoolc; and as I was freeing
myself the young lady with the sweet voice
espied it and leaped irom 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 Shakespearian.

She held up the end of the aerial lead,
then flourished it, and commenced 2 snake
dance.

“That's all that’s the trouble,
ed gaily. “It became unsoldered.
der the old set wouldn't tune.”

Firmly, to preserve my prolessional dig-
nity, I 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 1t? Change of capacitance with
the ground. Right?”

“Yes,” I said meekly, wondering what was
coming next.

“Well, it happens that that wire has be-
come unsoldered from the bed-spring.’

The light began to dawn. The light burst
upon me in a dazzling flood. Feverishly 1
reattached the antenna lead to the bed-spring
and soldered it in place. The barytone faded
out and died with a deep gurgling sound. as
if stuck in the jugular (which I would God
may happen 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,
“T've learned many things today. 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, you see
any attempt at an involuntary parade will
be interrupted by Strains of sweet music, no-
toriously good for breaking into the trance
of a sleep-walker.

i)

she shout-
No won-

"‘has

she said sud-

g ’
Lea A
- List of Broadcast Stations
H (Continued from page 1164)
-I——— S
Power
Call & Wave
Letters Name Location Length
KGB Tacoma. Wash., Tacoema Daily
EAZET ik cyoione-3d *6 wimurod'y = o 160—250
KGO Qakland. Calif.,, General Flec-
tric Co. o hewe:bob pyuaits 3000—361.2
IKGTT  San Francisco, Calif., Glad Tid-
ings Tabernacle .......... 30—23
KGU Honolulu, Hawaii, Marion A,
Mulrony sasagessasidssadls 500—270
KGW Portland. Ore., Portland Morn-
ing Oregonian ........... 500—491.5
KGY Lacey, Wash., St. Martins Col-
lege “vesikonds gs onmsmap Do £—246
KHT Los Angeles, Calif., Times-
Mirror Co. ..............500—405.2
KHQ Spokane, Wash, Louis Wasmer 500—273
KJBS San Francisco, Calif., Julius
Brunton & Sons Co. ..... 3—220
KJR Seattle, Wash., Northwest Ra
dio Service Co........... 1000—384.4
KLDS Independence, Mo., Reorgan-
ized Church of Jesus Christ
of Latter Day Saints ....1000—440.9

- FERBEND

[T11071

Ttionar

Yy step
orward~

925

F

A

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-

“B’”_ELIM

INATOR

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 regardless 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

FERBEND

This company also man-
ufactures th e famous
Ferbend WAVE TRAP
—the instrument whicls
has been widely imi-
tatedd but never equal-
led. It is the only orig-
inal and genuine. See
advertisement on Dage

Within Reach of All

The price of this remarkable new unit
is spectacular in more ways than one.
Besides saving you from $15 to $50 it
is amazingly low considering the qual-
ity and superiority. Surely it marks
a revolutionary step forward in radio.
Equip your set NOW with this mar-
velous instrument, and be convinced.

{ Unconditionally

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.

Guaranteed
to be equal or supe-
rior to any elimina-
tor on the market,

regardless of price.

h &
o -

Ask your dealer, or send direct

Until nation-wide distribution is completed it
is possible that your dealer hasn’t stocked 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 or 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

LEARN

FERBEND ELECTRIC CO.

425 West Superior St., Chicago
D) Send at once. 1 am enclosing $3.75.
O Send C.0.D.

O Send Literature.

Name....

Address........

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 % YOU - HOM

72 ARADIO EXPERT

Under my practical, easy to understand, instruction—you qualify in an amaz- §K
ingly short time. No 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 oxreiivnazinssnis: Write Today 152 FREE

A. G. Mohaupt, Radio Engincer,RADI0 ASSOCIATION OF AMERICA, Dept.152, 4513 Ravenswood Ave., Chicago

!
'n

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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Gesiga
Patented

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 Kladzl,
Jr, unit; withlarge
Kodel unit, $20. sm—

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.

—WHRC———
Owners_of Kodel Broadcasting
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 proof enamel, Signal strength remains the
sane from year to Year. Does nol weaken throuth
aerinl resistance. Smoke, grime or moisture does not
change it. It has proven best wherever tried.

Our Special 100 foot roll will be sent. postpaid. en
receipt of $1.00.

RIX RADIO SUPPLY HOUSE, INC.
5505 4th Ave., Dept. 45, Brooklyn, N. Y.

b €Y AGENTS
v 8% WANTED
5 Tube Demonstrator FREE!

Earn $25 to $100 a week, Dart or full time. KEvery-
one a prospect. Complete line standard sets and
accessories, $5.00 to $90.00. Write today for illustrated
catalog and exclusive selling plan for llve dealers and
community agents. 20TH CENTURY RADIO CO..
1001 Cora Cola Bldg.. Kansus City. Ao,

Llst of Broadcast Statlons
(Contumcd from page 1227)
Power
Call & Wave
Letters Naine Location Length
KLS Oakland, Calif.. Warner Bros.
Radio Supplies Co. ....... 250—252
KLX Oakland, Cahif., ‘I'vibune Pub-
lishing Co. ~eovvnvnnnnn. 500—508.2
KLZ Denver, Colo., Reynolds Radio
..................... 250—266
KMA Shenandoah Iowa, May Seed
& NurSe ......... 500—252
KM]J Fresno, Calif., Fresno Bee... 50—234
KMO lacmna, Wash Love l'lectnc
.................. 100—250
KNRC 1ILos Angeles, Cal Clarence
Junean ........... ... —208.2
KNX Los Angeles, Cai ., Los An-
geles LEvening Express .500—336.9
KOA Denver, Colo., General Flcc
tric Co. ................ 5000—322.4
KOB State  College. N. M.. New
Mexico College of Agricnl
ture and Mechanic Arts..1000—348.6
KOCH Omaha, Neb.. Omaha Central
High School ............ 250—258
KOCW  Chickasha, Okla., Oklahoma
College for Women ...... 200—252
KOIL  Council Bluffs, Towa, Monarch
MIZ. €. oorvneernnnnnnn —278
KOP Detroit, Mich., Detroit Iolice
Department .............. —278
Ko San Francisco, Calif., Hale
TOS. veeennesonnonnanan 1000—428.3
KPPC  Dasadena, Calif., Pasadena Pres.
byterian Church .......... 50—229
KPRC  Houston, Texas, Post Dis.
patch ...................500—296.9
KPSN Pasadcna Calif., Pasadena Star
.................. 1000—315.6
lKgP I’ortland Ore.,, H. B. Read..500—212.6
KOV 1'|ttﬂburgh Pa., Douhleday
{ Hill Electric Co. .......... 500—275
KQW San Jose. Calif.,, Charles D.
Herrold ..........0ouuun.. 500—231
KRE Berkeley. Calif., Berkeley Daily
| Gazette ..........00uuuun. 100—256
KSAC  Manhattan, Kans.. Kansas State
Agricultural College .... 500—340.7
KSD St. Louis, Mo., Post Dispatch 750—545.1
KSL Salt Lake City, Utah, Radio
Service Corp. of Utah. .1000—299.8
KSO Clarinda, Towa, A, Al Beny
Seed Co. .vvivvnnnnnnnnn. 500—242
KTAB  Oakland, C'lhf Tenth Avenue
! B-mtlst Church .......... 0—240
KTBI Los Angeles, Calif., Bible Inst.
of Los Angeles ......... 50—293.9
KTBR Portland Ore., Brown's Radio
.................... 50—263
KTCL Seattle Wash., American Ra.
dio Tclephone Co. ...... 1000—305.9
KTHS Hot Springs, Ark.,
lington Hotel Co
KTNT  Muscatine, Towa,
Baker ......cciiiiiien.,
RKTw Seattle, Wash.. First Preshv
terian Church .
KUoO San Francisco. Cal
iner Printing Co. 5
KUOM Missoula. Mont., Unive
Mantana ..., 000, 250—244
KUSD Vermillion, S. D., University of
) South Dakota ........... 100—278
KUT Anstin, Texas, University of
Texas ...ooviiieriiinnian, 500—231
RKVOO Rristow, Okla., Voice of Okla-
; homa ...................500—374.8
RWUC Te Mars, Towa, Western
Union College ........... 50—252
RWG Stockton, Calif., Portahle Wire.
less Telephone Co. ........ 50—248
KWRC  Kansas  Citv, Ma., Wilson
Duncan Studios ..., ..., 100—236
KWKH Kennonwood, La., W. G. Pat-
LErSON o oiuiitaiit ., 500—261
KWSC  Pullman, Wash.. State College
of Washington ........... 00—348.6
| KWWG Brownsville, Texas, City of
Brownsville. Board of City
{ Development ............. 500—278
KYW Chirnen  TU.  Westinghouse
| Electric & Mfg. Co. . o.2000—535.4
| KZKZ  Manin, T‘. T.. FElectrical Sup.
v Co, oo 100—270
K7ZM Oaklnnd. Calif.. Preston D
| Allen .ovviiiivniiinnnn, 100—240
! KZRQ  Manila, P, T. Manila_Hote!.
TFar Tas'ern Radio (Inc.).. 500—222
W7UV  Ragunin, P. T T. Tohnson Flser 500—2360
WAAB New Orleans, La., Valdemar
Jensam .. ... L., 100—268
WAAC New.  Orleans. Ta Tulane
University ............... 100—275%
WAAD Cincinnati. _Ohin.  Ohio  Me.
Chanics Institute ......... 25—258
WAAF Chicago, Chicago Daily
. Drovers Journal .......... 200—278
| WAAM Newark. N. J. I. R. Nelson
L 00 S 500—263
WAAW Omaha. Neb.. Omaha Grain .
\ Exchange ................ 500—278
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r Dewveloped for Those 1_
Who Demand the Best
Apex Vernier Dials

are constructed on exhaustively tested and
trulyscxennﬁcprl lesand areengi
to meet the preclse requlremcnta of experts
conuquently 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 clegance that creates a marked
improvement in the appearance of any
set. Clockwise or counter clockwise.
Royal Brass Finish, 4in. $1.50; 3‘/4|n $1.25
Satin Silver Finish,4in. 1.75:3% i in. 1.50
DeLuxe Gold (24K)4|n 2.50;3% in. 1.85

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

our dealer is unable to supply you,
c{r direct from us.

APEX ELECTRIC MFG. CO.
1410 W, 59th St., Dept. 206

Chicago

cT

Desic Erof

WHY IT IS
BETTER!

Look at the
Construction

Jud ge for yourself!

The one adjustabledetect-
or insuring strong signals.
Will operate on any set
designed for a crystal
] detector, regardless of
tube capacity.

Guaranteed 1009,
Ask your dealer, or write

directly. $1. 50
Manufactured by
GS RADIO RESEARCH LAB.
1269 Coctran Ave. Los Angeles
National Distributors :
BAKER-SMITH CO.

New Call Building
San Francisco

Offices in all principal cities.

2

aian

RAJNRCAINS

FHEE RADID CATALOG & GUIDE of newest ideas.

approved Special hook-ups with illustrations.
Tremendous gavings on standard radio parts, sets, kits, Be
sure to get this thrifty book before You buy. Wonderful?
Unusual? You'll say so. Write letter or postal NOW.
BARAWIK CO.. 102.142 S. Caral St.,, CHICAGO, U.8.A.
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Call
Letters

WABB
WABC
WABI
WABO
WVARQ
{VABR
WABW
WABX
WABY
WABZ

WANDC
WAFD

WAGM
WAHG
WAIT
WAIU
WAMD
WAPI
WARC
WBAA
WBAK
WBAO
WBAP

WBAV
WBAX
\VBBA
\WBBL
\WVBBM
WBBP
WBRBBR
\WBBS
\WRBBU
\WWBBW
WBBY
WRBZ
\WBCN
WBDC
WBES
WBNY
WBOQ
WBRC
WBRE
WBT
WBZ

WBZA
WCAC
WCAD
WCAE
WCAH
WCAT
WCAL
WCAO
WCAP

Listof Broadcast Statlons
(Continued from page 1228)
Power
& Wave
Location and Name Length
«Harrisburg, Pa., Harrisburg
Sporting Goods Co.. 10—266
Asheville. N. C., Asheville Bat.
tery Co. vuveniinaaanaan, 20—254
Bangor, Me., First Universal.
ist Church ............... 100—240
Rochester, N. Y., Lake Avenue
Baptist Church .......... 00—278
Haverford. P’a.. Maverford Coi-
Jege Radio Club ......... 100—261
Toledo. Obhio, Scott Hign
School .......... ..., —263
Wooster, Ohio, Coilege of
Wooster ..vvivvneneennnn. 50—206.8 ‘
Mount Clemens Mich. (near),
en Joy oviviiiiii. 00—246
Phnladelphm, l’a .» John Magal-
.................. 0—242 |
Ncw Orkam La., Coliseum
Place Bapuct Church ..., 80—273
Akvon, Ohio, Allen Theatre.. 500—238
Port Huron, Mich., Albert B.
Pariet Co, .. .....ooiaus —275
Royal Oak, Mich., Robert L.
Miler voieiiiereniienans 0—258.6
Richmond Hill, N, Y., A. H.
Grebe & Co. ... ol $00—315.6
Taunton, Mass.,, A. H. Wait
& CO vrveveerrennannnnans 10—229
(,olumbus Ohio, American In.
surance Union ...........3 300—295.9
ancapolns, Minn., Hubbard
................... 500—244
Auburn, Ala, Alabama Poly-
technic Tnst. ............ 500—248
Medford Hillside. Mass., Amer-
ican Radio Research Corp.. 100—261
West Lafayette, Ind., Purdue
University .......coeeio... 250—273
Harrisburg, ~ Pa,, Pa. State |
Police .......ccvvvveinnn. 500—275 |
Decatur. 1IN, James Millikin
University ............... 100—270
Fort Worth. Texas, Wortham-
Carter I‘ubhsl\mg Co. (Star.
Telegram) ..o............ 1500—475.9
Columbus. Ohio, Erner & Hop- |
kins Co. ......coocvnunn. 500—293.9

Wilkes-Barre,
tenger, Jr. .
Newark, Ohio,
gregational Chus

Richmond. Va.,
nant Church
Chicago, II1.,
Co.
Petmkev
School v.vveenrnennivannn.
Rossville. N. Y., Peoples Pul-
pit Assn. L. 500—273
New Orleans, La., TFirst Bap-
tist Church .............. §0—252
Monmouth. Ill,, Jenks Motor
Sales Co. vv.vuvnvnrinn.. 10—224
Norfolk, Va.. Ruffner Junior
High School ............. 50—222
Charleston, S. C., Washington
Light Infantr .......... 10—268
Chicago, 111 (Portable) C. L.
Carvell .............c...n 50—215.7
Chicago, I!l., Foster & McDon-
nell . ieeiiien 00—266
Grand Raplds Mich., Baxter
Laundry Co. ............. —256
Tacoma Park, Md., Bliss Elec-
trical SchoOl ....ve..orn.. 222
New VYork, N. Y., Shirley
Katz ..o .., 500—209.7
Richmond Hill, N, Y., A
Grebe & Coovvevrrnnnnnnnn 0—236
Blrmmgham, Ala, Bell Radio
Corporation .............. 10—247
Wilkes Barre, Pa., Baltimore
Radio LExchange ......... —231
Charlotte, N. C., Charlotte
Chamber of Commerce ... 250—275
Springficid, Mass., Westing-
house = Electric & Mfz.
Co. vt 2000—331.1
Boston, Mass.. Westinghouse
Elec. & Mig. Co. ........ 250—242
Mansfield, Conn.. Connecticut
Agricultural College ...... 500—275
Canton. N. V., St. Lawrence
University «.............. 250—263 |
Pittshurgh. Pa., Kauwfmann &
Baer Co. ... .vveeenrnn.. 500—461.2 | =
Columbhus, Ohio, Entrekin l
Electric Co. vurovvnrrn.n. 500—266 !
University Place, Neh.. Ne. |
braska Wesleyan Umverqvty 500—25+ |
Northfield. Minn., St. Olaf
olleze ................. 500—336.5

Baltimore, Md., Albert A, and

A. Stanley Bra ....... —.
Washington, = D. zé‘ Chesa. 100275

peake & Potomac Telephone

Coi vvninnnni 500-—468. 5 |

h i h

possible.

il

Made uunder Honn Pll.en'. Ne. 1 ou.m

Jun. 9.

Reduces

Interference

The most vexing problem you have to;face
with your radio set is INTERFERENCE.

‘U. S. Tool Engineers have perfected a Straight
Line Frequency Condenser that distributes the
stations uniformly over your dial and rhakes
possible a degree of selectivity you never thought

No more crowding—minimum inter-
ference when you use U..S. Tool
Straight Line Frequency Con-

densers.
Write for Booklet

U. S. TOOL COMPANY

INC.

AMPERE, N, J.

11 1]
il
I_I.'::I

LEARN THE

CODE AT HOME

e OMNIGRAPH

THE OMNIGRAPH Automatic Transmitter wilt
teach you heoth the Wireless and Morse Codes—
right in your own heme—quickly, casily and inet-
pensively.  Connected with Buzzer. Ruzzer and
DI'hone or to Sounder, it will send you unlimited
messages, at any speed. from 5 to 50 words a
minu‘e.

THE OMNIGRAPH is not an experiment. For more
than 15 years, it has been sold all oser the world
with a money back guarantee, The OMNIGRAPH
Is used by several Depts. of the U.8, Goet.—!n fact,
the Depl. of Commerce uses the OMNIGRAPH to
test all applicants applying for a Radio license. The
OMNIGRAPH has been siuccessfully adopted by the
teading Universities, Colleges and Radio Schools.

Send for FREE Catalon Zescribing three models. DO IT TODAY.

THE OMNIGRAPH MFG. CO.,

15 HUDSON STREET, NEW YORK CITY

If you own a Radio Phone set and don't know the code—yon are missing most of the fun

~  TO THE RADIO DEALER

Thousands of dealers sell Ranio NEws over the counter because buyers come back
cach month for the new issue,

your customers?

Experimenter Publishing Company,

It makes them steady callers.
IFor information address

M. B. FLAUM, Dept. 2RA,

Are you selling

§3 Park Place, New York City

wWWALamericanradiohistorv.com



www.americanradiohistory.com

1230

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.

Pending
Desizned and produced by one of the largest manufac-
turers of electrical power equipinent. Used by those who
demand the hest results, Perfect Reception deperuls on
a fine, smooth, dependable variation of filament tempera-
ture in the detector tube. For there is only one temper.
alure at which efficient reception is obtained and this
¥ critieal.
PO e RES B STRAIGHT LINE RHEOSTAT
finds this critical point as no other can, It gives
straight line variation, runs amaothly, s absolutely
NOISELESS and once set ‘‘stays putl”” By all means
secute this precision instrument at once, Ask Yyour
Dealer or order direct, giving us his name,
Price §2.30—Postpaid
ELECTRICAL ENGINEERS EQUIPMENT CO.
Radie Division

708 W Madison St., Dept. 6,
Chicage, 1I1.

Circulars on Request

The Aristocrat
of Rheostats

LOW LOSS
Tuners and Coils for all circuits

3 Circuit Amateur and Broadcast tuners.
Radio Frequency Transformers (each)... .$2,00

.$7.00

Coils to order. Write for literature.
Davenport Radio Laboratories
647 Cedar St. Davenport, Iowa

9 Circuits-1 }uning Di;ﬁ

A Separate Circuit for each 40 Meter Wavelength Band.
A single tuning dial, yet greater sclectivity. Let our near-
est dealer show you the great Kellogg.

KELLOGG WAVE MASTER

Or writc for complete descriptive foider No. 1-B today.
KELLOGG SWITCHBOARD & SUPPLY COMPANY
i04) W. Adams Street 88 8 Chicago, 1.

BATENTS

DON'T LOSE YOUR RIGHTS
Before disclosing your invention to
free blgnk fon'}

anyone send for
“EVIDENCE OF CONCEPTION
to be signed and witnessed. .
LANCASTER & ALLWINE
Reg. Pat. Attys. in U. 8. and Canada
270 Ouray Bldg., Washingten, D C
Originators of the form ‘‘Evidence
of Conception**

RAZARGAINS

FHEE RADIO CATALOG & GUIDE of newest ideas.
approved special hook-ups with {fllustrations,
Tremendous savings on_ standard radio parts, sets. kits.
Be sure to get this thrifty book before You buy. Wonder-
ful? Unusual? You’ll say so. Write letter or postal NOW.
BARAWIK CO., 102.142 S, Canal St., CHICAGO, U.S.A.

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. |

Subscribe to RADIO NEWS—$2.50 a year
Experimenter Publishing Co., 53 Park PlL, N.Y.C.

G

Call
Letters

WCAR
WCAT
WCAU

WCAX

WCAZ
WCBA

WCBC

\WCBD
WCBE

WCBG
WCBH"

WCBM
WCBQ

WCBR
wcco

WCEE
WCLO

WCLS
WCSH

WCSO
wCcuw
WCwWs
WCX
WDAD
WDAE
WDAF
WDAG
WDAY
WDBC
WDBE
\WDB]J
WDBK

WDBO
WDBQ
WDBR
WDBZ
WDCH
WDOD
WDRC
WDWF
WDZ
WEAF
WEAH
WEAI
\WVEAM

WEAN
WEAO

WEAR
WEAU

WEAY
WEBA

WEBC
WEBD
WEBE
\WWVEBH
WEBJ
WEBK

Listof Broadcast Stations

(Continued from page 1229)

[ ——————
Power
ave

Name Location Length

San_Antonio, Texas, Southern
Radio Corporation of Texas 500-—263

Rapid City, S. D., South Da-

kota State Quhool of Mines 50—240
Philadelphia, Universal

Broadcasung do (Durham

& Co) .oun... 500—278
Burlmgton. Vt.,, Un of

Vermont . .....civevavennn 100—250
Carthage, Ill., Carthage College 50—246
Allentown, Pa., Queen City

Radio Station ............ 15—254
Ann_Arhor. Mich,, University

of Michigan .............. 200—229
Zion, 111, Wilbur G. Voliva..5000—344.6
New Orleans, La.,, Uhalt

Brothers Radio Co. ...... 5-—263
Pascagoula, Miss., (portable),

Howard S. Williams,..... 10—268
Oxford, Miss.,, University of

MissisSiPPi vevvvrveennnnns 50—242
Baltimore, Md., Hotel Chateau 50-—229
Nashville, Tenn., First Baptist

Church ... iiiviinnan.. 100—236
Providence, R. 1. (portable),

Charles H, Messter....... 30—205.4
Minneapolis, Minn.,, Washburn-

Crosby Co, «vvvvvvvnnnnn 5000—416.4
Elgin, Il., Liberty Weekly...1000—275
Camp Lake, Wis., C. E. Whit.

.................... 50—211
Tollet Ill H. M. Couch..... 150—214.2
Portland, Me. ., Congress Square

Hotel Co. .........ccnvunn 500—256
Springfield, Ohio, Wittenberg

College .................. 100—248
Worcester, Mass., Clark Uni-

VEISItY tvvvereennennnncnns 250—238
Providence, R. I..United States

(Portable) Chas. \V. Selen.100—209.7
Detroit, Mich., Detroit TFree

.................. 2500—516.9
Nashvnlle, Tenn., Dad’s Auto

Accessories (Inc.) ....... —226
Tampa, Fla.. Tampa Daily

Times .........covvv.en 250—273

Kansas Clty, Mo., Kansas City
SE? 0db00000000000000060 500—365.6
Amarllla Texas, J. Laurance
artin . ..oieieienaean. 100—263
Fargo. N. D.. Radio Equipment
COrpOration w...eve.eesses 50—261
Lancaster Pa., Kirk, Johnson
& Co. viiiiiiiiiiiieie 50—258
Atlanta Ga Githam-Schoen
Electric Co ............. 100—270
Roanoke, Va.. Richardson-Way-
land FElectrical Corporation §50—229
Cleveland, Ohio, M. & F. Broz
Furniture, Hardware & Ra-
dio Store ......iiiiiiaans 100—227
Winter Park, Fla., Rollins Col-
JeEe ovunieeeniranaeanes 100—240
Salem, N. J., Morton Radio
Supply Co. ....c.vvvnnnns 10—234
Boston, Mass.. Tremont Tem-
ple Baptist Church........ 100—261
Kingston. N. Y., Boy Scouts
of America .............. 10—233
Hanover, N. H., Dartmouth .
College ..........c..uv... 100—256
Chattanooga, “T'enu., Chatta-
nooga Radio Co. .......... 50-—256
New Haven, Conn., Doolittle
Radio Corp. ........c.... 100—268
Cranston, R. 1., Dutee W,
Flint .....c..0iiiiiiiin. 500—440.9
Tuscola, 1il., James L. Busl
10 and 100—278
New York. N. Y., American
Tel. & Tel. Co. .v....... 5000—491.5
Wichita, Kan., Hotel Lassen
Rigby- Gray Hotel Co.). 50—268
Ithaca, N. Y., Cornell Univer-
SIY i i 500—254
Nonth Plamﬁeld N. J.,
ough of North Plamﬁeld .250—261

Providence, R, 1., Shepard Co 500—270

Columbus, Ohio, Ohio State
University .............. 500—293.9

Cleveland, Ohio, Goodyear Tire
ubber Co............ 50—389.4

Sioux City. Iowa, Davidson
Bros. Co. ....ooviinnnn... 100—275
Houston, Tex., Iris Theatre.. 500—270

Highland Park, N ) he
Electric Shop ............ 15—233

Superior, Wis.,, Walter C.
Bridges ..oovvviiiiniin,. 100—242

Anderson,  Ind.. Elecmcal
Equipment & Servxce Co... 15—246

Cambridge, Ohio, Roy W . Wal.

37 ocagoooogo0000acaggonas 10—234
Chlcago Ill Edgewater Beach

Hotel Co. .............. 1000—370.2
New York N. Y, Third

Avenue Ry. Co. .......... 500—273
Grand Rapids. Mich.. Grand

Rapids Radio Co.......... 100—242

WAAW. americanradiohistorv.com
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FOR CLEAR, QUIET “B” POWER

@ RADIO

Storage “B” Battery

;:3&':': Lasts Indeﬁmtely—Pays for Itself
before. h d tlnal’ll

i‘hh cost, Deliven unfailing

war thaet la clear, pure sn
nprou and hf. ted as Standsr

quie
ndini o Al orm’u,hclud-
-rd- Ra

aboratories, Po ci. Inst o
L-i efnx. Ine., and other fm: p rtant | ‘:m-w&io mppod‘o v:-'tvh
an Inmnnu m i nd Iu?( Extra

uvyzlunj-n Heavy rugge nJ &, Org;rv e t

st sta
SEND NO MONEY I, it sumber of :.’::‘:m.r
is received, Extra offer: 4 batterles in seriea (96 voits), $10.00 g
with order. Mail your order h

+ 5 per cent discount for
WORLD BATTERY
121380.

expresaman aftar examining batteries.
ow

Wabash Ave 'y COMPm
World Rad. m A Sy z; j.
1

Prices: mt. %Amp $11.25; IlaAmg $13.25;
Set ymu-muilo Diasls n 2!0
o l m:f'ﬁu'ﬁ'su b:“! B-!tery
0!
‘e’vtl:ltion WSBC, Chnmo

STORAGE BATTERIE

Our 1926 Beautiful {ilustrated Cata-
log of all the latest Radio
Merchand ise
JUST OFF THE PRESS
The largest line of Stundard Radio
Merchandise in stock. Write for this
I Wonderful Book taday, before you
buy anything. Delay means losing
exceptional chance to participate in
thig sale. All those who rush their
namme and address at once will re-

ceive also a LOG BOOK FREE
Economy Radlo Sales Co.
York

288 Sixth Ave. Dept. New
DEAL DiREGT(AND SAVE REAL MDNEY

No Dealers)

" IVORY RADIO PANEL

Grained white IVORYLITE makes
most beautiful set of all. Any
size 3¢ sq. 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 RADIONEWS. Why
not sell RADIO NEWS to
him over the counter,
and you will have the
reader refurning each
month for the new
issue.

It makes steady cus-
tomers of them.

For information

address
M.B.FLAUM, Dept.2-RC

EXPERIMENTER PUBLISHING CO.
53 Park Place, New York City
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List of Broadcast Stations

(Continued from page 1230)

. n e e

Power

Call & Wave

Letters Name Location Length
WEBL New York, N. Y., Woolworth
Bldg., United States (port-

able), R. C. A....ooonnns 100—226
WEBM New York, N. Y. United
States_ (Portable) Wool-

Worth Building .......... 100—226

WEBQ Harrisburg, 111, Joseph R.

Tate . cvueuvevooransronns 10—226
WEBR Buffalo, N. Y., H. H. Howell 50—24
WLEBT Dayton, Ohio, Dayton Cooper.

ative Industrial High School = 5—256
WEBW  Beloit, Wis., Beloit College... 500—268
WEBZ Savannah, Ga., Savaunah Radio

COrp. veeeerenseeeseenes .. 5—263
WEEI Boston, Mass.,, Ldison Electric

Tlluminating Co. of Boston 500—475.9
WEHS Evanston, Ill.,, Evanston Town-

ship High School ......... 20—202.6
WEMC  Berrien Springs, Mich., Em-

manuc! Missionary College. 500—285.5
WENR Chicago, Ill.,, All American Ra-

dio COrp. «veevneeeraeanes 1000—266
WEW St. Louis, Mo., St. Louis Uni-

VEISItY coveseeecnsosennnns 100—248
WFAA Dallas, Tex., Dallas News &

Dallas Journal .......... 500—475.9
WFAM St. Cloud, Minn.,, Times Pub-

lishing Co. vev.vvinninnnnns 10—273
WFAV Lincoln, Nebr.,, University of

Nebraska ....ccovnisinnns 500—275
WFBC  Knoxville, Tenn., First Baptist

Church ... cvvavrernnnnnns 50—250
WFBD  FPhiladelphia, Pa., Gethsemane

Baptist Church ........... 5234
WFBE Seymour, Ind.,, Van de Walle

Music_and Radio Co...... 10—226
WFBG Altoona, Pa., William F. Gable

(&30 000000 6000 80000000006 100—278
WFBH New York. N. Y., Hotel Ma-
jestic (Concourse Radio

Corp.)  civiiivriinaiiinnn 500—273

WFBI Camden, N. J., Galvin Radio
upply €o. +vvvrririiiinnn 250—236

WFBJ Collegeville, Minn.,, St. John’s
University ....vveveoveens 50—236

WFBL Syracuse, N. Y., Onondaga
Hotel .......covvvvninnnnn 100—252

WFRBN Bridgewater, Mass.,, Radio
Sales & Service Co........ 10—226

WFBR DBaltimore, Md., Fifth Infan-
try, Maryland N. G. ..... 100—254

WFBZ  Galesburg, IlI., Knox Collcge.. 20—254
WFDF Flint, Mich.,, Frank D. Fallian

(Police Building) ........ 100—234
WFI Philadelphia, Ya., Strawbridge

& Clothier .......covvunn. 500—394.5
WFKB Chicago, I, Francis K. Bridg-

TOAT eennonnsornonssnnnes 500—217.3

WPFRL Brooklyn, N. Y., Robert M.

Lacey and James A. Berg-

ner (Flatbush Radio Labor-

AtOTIES) . vvvevenronernens 100—205.4
WGAL Lancaster, Pa., Lancaster Elec-

tric Supply & Construction-

(9 600R0RA00000 006000 0000 10—248
WGBB Freeport, Y., Harry H. Car-
(O FTI S 88800 6000008000005000 100—244
WGBC Memphis, Ten
Church ... 10—278
WGBF Evansville, In
ture Co. . 100—236
WGBI Scranton, Pa., Frank .
argee ....e..n.n 10—240

WGBK  Johnstown, Pa., Lawrence W.
Campbell (Fontaine Cha-
() 505 0006 00R 00 0008 5e0 5—248
WGBM Providence,

(R 7 880 000 600 000000600 30—234
WGBQ  Menomonie, W Stout Insti-
BUEE tivvvvvvinenerenaans 100—234
WGBR Marshfield, S.
NS0 0000000800000800000 10—229
WGBS New York, el
Brothers ................ 500—315.6
WGBT  Greenville. 8. Furman
University 15—236
WGBU Miami, Fla,,
Sea .iiiiiiiiiiii, 500—278
WGBW  Spring Valley, 1ll., Valley The-
E{{=7 5080000080000000000 80 10—2506
WGBX Orono, Me.,, University of
Maine .....oo0 viiiiinnnn 100—252
WGCP Newark, N. J.,, Grand Central
................... 00—252

Palace
WGES Oak Park, T, Coyne Elec.
School ...t 500—250
WGHB Clearwater, Fla,, The George
. Bowles Devclopments.. 500—266
WGHP  Detroit, Mich.,, Ceorge .
Phelps o.ovvvvenivnnninns 1500—270
WGMU  Richmond Hill, N, Y. (port-
able) A. H. Grebe & Co.... 100—236
WGN Chicago, INl., The Tribune

(Drake Hotel) ......... 1000—370.2
WGR Buffalo, N, Y., Federal Radio

COP. vevvnenvrenreesnenns 750—319
WGST  Atlanta, Ga., Georgia School of

Technology ...ceovuevnsn 500—270
WwWGY Scherectady. N. Y.. General

Electric Co. ........... 5000—379.5

The Daven Super.
Amplifier used with any set
or circuit carries through the full. dear

tones of the b iug station progra

If you prefer 10 asseruble the Amplifier.
obtain the Daven 3-ttage Kit, which in-
cludes all parts except sockets.

Tbe new Daven Spes
cial Couplinz Con-
denser Type "A™, for
Resistance  Coupled
Amplification, sold
separately and also
included in alt Daven
Amplifiers, Kits and
Resisto-Couplers. For
reater volume and
tier quality,

The new Daven High MU Tube Type
MU-20, used with the Daven Super-
Amnplifier. gives 50% more volume—
6 voli. ¥ ampere. A Daven Power
Tube Type MU-6 in the last or output
stage her;:n

oampere.

Py ¥

H MANUAL s e

any set regardless of the  § RESESTOR MARVAL 4 Nome.o. v o0ooen o AGB6E00000GE0000BH050

wethod of amplification—6 voli, % % ance Coupled Amphhca.
B von. Atgourdeatersic. ADOREEE. . 0vs L0vs cuverivnoes troise secees o sessesairaress

£ By wail postpeid 30c.

H

Make Your Old
Set A 1926
Model!

URE tones, beautifully clear and full, go out from the broad-
casting station. They reach your detector still pure and clear.
But what then?

From the detector your amplilying apparatus operates. Distortion
arises unless you take advantage of a method of amplifying that
far-sighted manufacturers and thousands of set builders are now
adopting — Resistance Coupled Amplification. Resistance Coup-
ling is not new, but Resistance Coupling with real volume
amplification is new. It is the most approved method of letting
pure tones through.

The Daven Super-Amplifier costs Jitile. It is casily and conven.
iently installed in any set made. Buy it complete to save hook.
vp labor. For those preferring to assemble, the Daven 3.stage Kit
gives all the necessary parts except sockets. You will join hun.
dreds of others who have written to thauk us for the improvement
Daven has given.

Write us todey for The Resistor Manual, an authoritative bovk on
Resistance Coupled Amplification, 23¢ at good dealers, 30c by mail.

DAVEN PRODUCTS ARE SOLD ONLY BY GOOD DEALERS

The Sine o /’.(m't )
\DAVEN"RADTO 'CORPORATLON
Resistor Specialists

3 Newark fleg L. 5. Pui. OF. New Jersey

3 CLIP THIS COUPON
" DAVEN RADIO CORPORATION
159 Summit Stret, Newark, New Jersey
Please send me the following on Resi Coupled A
Check One
Resistor Manual. 30c is enclosed.
Complete Catalog (free).

For Dualers: Sead your letlerheod and we will have sur nagresi distribules
communicate with von,

THE BIGC LITTLE THINGS OF RADIO

4505 Ravenswood Ave.

Superior Performance Has Won the Country {8

POWER-PLUS Fieldless Coils Take the Lead

Now, at the height of their first season, the POWER - PLUS,
I'ower-PLus Fieldless Coils are being ac- the new, superior
cepted nationally as the outstanding suc- g;!d::,“ﬂl' ";‘"
cesses of the year. If you are building a FRII)EE bﬁng'ﬁlng:
set—or improving the old one—you will only and descriptive
be fair to yourself if you send for the tolder.
Power-PLus folder and the seven conv-

righted hook-up blueprints offered FREE

with the coupon below. Ask your dealer A. F. Henninger
about Power-PrLus—or clip and wmail the Corp.,

coupon, 4505 Ravenswood

OWER-PLU

A. F. HENNINGER CORP. Name o ivorimrrmnrerrersrrsnnnessananns
Chicago, Ill.

Ave., Chicago, Tll,
Gentlemen: Kindly send me your folder and 7
copyrighted hook-up blueprints. I understand
that they are absolutely FREE—and that I am
obligated in no way.

Address Liyieaaii ki ake e s e e
|. TOWN ., uveneeeinnins ... State. ...l

www.americanradiohistorv.com
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COMPLETE LIST
OF CONSRAD
PATTERNS

No. 2—A Two-Stage Am-
nlifier.

No. 4—A Reinartz Re-
cefver,

No. 5-—A Reflex Recelver.

No. 6—A Cockaday Ke-

cetver.

No. T—A Neutrodyne Re-
ceiver.

No. 9—The 8. T. 100 Re-

celver.
No. 11—A Five-Tube Cock-
aday Recetver,
No. 12—A Portable Receiver.
No. 13—A Harkness Re-

celver,

No. 14—The Original Genu-
ine Super - Hetero-
dyme.  List $1.00.

No. 13—A Lew loss Re-

ceiver.
No. 16—The Tropadyne
Superadio,

50¢Each

Radio News for February, 1926

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 EVERYWHERE—and the
price is only 50c EACH.

Consrad Patterns are Sold at All Radio Stores

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 less cost than what
you can obtain by
seiling the old re-
ceiver. Think it over.

The Consrad Co.,Inc.,64 ChurchSt.,NewYork,N.Y.

Consra

RADIO'S FOREMOST PUBLISHERSOFBOOKS,PATTERNS AND DIAGRAMS

www.americanradiohistorv.com
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List of Broadcast Staﬂons

(Continued flom /qu’ 1231)

AT

e

Power
Call & Wave
Letters Name Location Length

WHA Madison, Wisconsin, Umversxty
of Wisconsin ......coivues 750--535.4

WHAD Milwaukee. Wis.. Marquetic

University and Milwaukee
Journal . ...iiiiiiiiiiin., 500—275

WHAG Cincinnati, Olip, University of
Cineinnati « oeer caenis oy 100—233

WHAM Rochester, N. Y., Unijversity

of Rochester ( Eastman
School of Music)......... 100—278

WHAP Brooklyn, N. Y., Wm. H. Tay-
lor Finance Corp ......... 100—240

WHAR Attantic City, N. J., Seaside
House Hotel .... 500—-275

WHAS Louicville, Ky., Courier-Journal
& Louisville Times ...... 500—399.8

WHAT Minneapolis Minn., George W.
................... 500—263

WHAV \Vﬂmmgton, Del.. Wilmington
Electrical Specnlty Co..... 100-—266

WHAZ Troy, N. Y., Rensselaer Poly-
technic_Institute ........ 1000—379.5

WHB Xausas City, Mo, S\vceney
Schiool Co. ...... .. 500—365.6

WHBA 0il City, Pa, Shaffer Musxc
HOoUSe 8.5 .oopp femensdii=a g 4 e 10250

WHBC Canton, Ohio, Rev. E. P. Gra-
£11) [P S PP P 10—254

WHBD  Bellefontaine. Ohio, Chas. W
Howard . «iinamons < ouesse 20—222

WHBF Rock Island, Ill, Beardsley
Specialty G0, wg.df b iz pan 100—222
WHBG Harrisburg, Pa., John S. Skane 20—231

WHBH Culver, Ind., Culver Military
Acadenly g ads s 5 a1 e ddelds 100—222

WHBJ Fort Wayne, Ind, Lane Auto
(o M T e 50—234

WHBK  Elisworth, Me., Franklin Street
Gavage WeklisdFodualds ide 10—231

WHBIL, Logansport, Ind., James H.
Slusser .....ovvin i .50—215.7
WHBM Chicago, I1l., C. L. Carrell. 20—233

WHBN St Pe(ersburg Fla., First Ave.
Methodist Church ......... 10—238

WHBP Johnstown, Pa., Johustown
Automohile Co. ........... 100—256

WHBQ Memphis, Tenn.,, Men’s Fel-

lowship Class of St. John's
M. E. Church South ...... 50—233

WHBR Cincinnati, Ohio, Scientific
Electric & Mifg., Colnegaess 20—215.7

WHBU Anderson, Ind., Riviera The-
atre and Bings Clothing... 10—218.8

WHBW Philadelphia, Pa.,, D. R. Kien-
Z1€ & wih add s bAREA AT ! did 100—215.7

WHBY West De Pere, Wis,, St. Nor-
bert’s (‘ollege ............ 50—250

WHDI  Minneapolis, Minn.,, William

Hood Dunwoody Industrial
Instifite caees e g 500—278

WHEC Rochester, N. Y., Hickson
Electric Coy swwaswi. iwsgiw 100—258

WHK Cleveland, Ohio, Radio Air

Service Corp. (Warren R.
0X) e o v i aimii Lo Tokoss 250—273

WHN New York, N. Y. George
Schubel ................ 500—361.2

WHO Des Moines, lowa, DBankers
Lifel Co: :wawswremmnsises 5000—526

WHT Deerfield, T11., Radiophone
Broadcasting (,m‘p. ........ 1500—238

WIAD  Ocean City, N. J.,, Howard R.
iller ... ... ... . 100—250

WIAS Burlington, Iowa, Home Elec-
tricl Co:_ s wwaije et wwma= g 100—254

WIBA  Madison, Wis,, Capital Times
Studio | sambiac o caums T8 pe 100—236

WIBC St. Petershurg, Fla., L. M.

Tate Post No. 39, Vcterans
of Foreign Wars.......... 100—222

WIBG Elkins Park, Pa., St. Paul’s
Protestant Eplscopdl Church 50—222

WIBH  New Bedford, Mass., Elite Ra-

dio Stores; James T. Mlori-
ArtY, el dfewd byt abib ds 6 5—209.7

WIBI Flushing, N. Y., Frederick B.
Zittell, Jr. ..., '0—218.8

WIBT Chicago, Ill. (Portable), C.

Cavrell ¢onovimn: s spameon g " 50—215.7

WIBK  Toledo, Ohio, University of \he
City of Toledo wwavawssnvs 100-—205.4

WIBM  Chicago, Ill. (portable) Billy
MAITIE meis ¢ 534 4605 85 B0 Claimmn 10—215.7

WIBQO  Chicago, IIl., Nelson Bros.,

(Russo & Tiorito Orchestra
Exchange) vsw { sreatndt 41 1000226
WIBQ Farina, Ill., F. M. Schmidt.... 5--205.4

WIBR Weirton, W. Va., Thurman A.
Owings ....oovvvvvennnnn 50246

WIBS Elizabeth, N. J., (portable) N.

J. Nat’l. Guard, 57th In-
fantry Brigade ........... 20—202.6

WIBU DPoynette, Wis.,, The Electric
Farm «oooovieanen, 20—222
WIBW Logansport, Ind L. L. Dill.. 160220
WIBX Utica, N. Y., Grld Leak (Inc) 5—205.4

WIBV Henderﬁon, N C., Jewell Ra-
dio Co. ..oiiviiiiinnn, 25—263

0

S.L-F

Condenser

H-R Unit
3

““Hammarlund
Junior*’
H-R Unit
2

for other standard circuits.

receiver that

ful toue quality.

You can _build it
$62.30.
struction hook.

vourself from

N, 424-438 W. 33rd Street,

Roberts Units are illustrated here.

ADIO reception depends on the harmoni-
ous working of many “little things.” One
poerly-designed part in a receiver may put

the stamp of mediocrity on the entire outfit—it
may be the one weak link which spoils the chain.

Use Hammarlund Produuts and enjoy the perfec-

tions of hfteen years’ experience.

Straight-Line-Frequency Condenser

This newest member of the Hammarlund Condenser family
is rugged, compact and exceptionally effective in distribut-
ing stations equally over the dials.
Hammarlund low-loss features and several new ones in-
cluding Iselantite, insulation and one-hole mounting.

“Hammarlund, Jr.”

The most perfectly designed midget ever offered, having
every feature of the larger models.
uses Iin a receiver.

Space-Wound Coils

Hammarlund Space-Wound Coils have created a_sensa-
tion. Here for the first time the famous solenoid coil
is successfully anchored to a film of dielectric material
and definitely spaced betwceen turns, thus reducing dis-
tributed capacity and resistance to a minimum.
are approved for the new Hammarlund-Roberts Re-
ceiver and are made in various sizes and arrangements
Hammarlund-

Diagrams on request.

Hammarlund-Roberts Receiver

The composite ideal of ten leading radio engineers. A
has won the plaudits of
perts throughout the country, because it makes only
five tubes as sensitive and selective as a multi-tube super-
heterodyne and delivers remarkable volume with beauti-

phans and ex-

parts

HAMMARLUND MANUFACTURING CO.
New York

Jo Bettor Radio
ammariund

PREC/S/ON

PRODUCTS

costing only
Send 25 ceuts for complete, illustrated con-

It has all the famous

(Midget)

It has many valuable

They

.2

—

N

— are powetful — sensitive for
distance. give clear volume and
long service.

GUARANTEED
to work in Radio Frequeney, |
Neutredyne, Super Heterodyne |
and Reflex.

WITH BAKELITE BASE
Type 401A Uﬂ All
Type 400 o Standard
Type 499 Types
Type 412
Also 499A with Standard Base

202-5 Watt Transmitter $3.00
When ordering mention types
Shipped Parcel Post C.0.D.

BLUEBIRD TUBE CO.

200 Broadway Dept.N New York

Gire your set a chance by mak-
ng a no-loss connection Detween
aerial and lead in.
connecting a lightning
Obtain gny of these items at
your dealers or send amount in
stamps

samples.

C. W. BUTTS, Inc.

42 HEDDEN PLACE,
EAST ORANGE, N. ).

Eureka Dial Pointers

add to the beauty of vour set. FEureka,

Eureka Jr. or DX Owl in nickel 10¢, DX
Qwl gold plated 1dc.

EUREKA SOLDERLESS AERIAL
LEAD-IN CLAMP gives you the equal
of a snldered joint for cne-tenth the trou-

/\CKIAL WICE.
——

Dble. TUseful any-
where auldoors for
conneeting wires.

Best way of
arrester.

money order for

PO AL

Insure your copy reaching you each month.
Experimenter Publishing Co., 53 Park Place, N. Y. C,

Subscribe to Radio News——3$2.50 a year.

www.americanradiohistorv.com
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Storage‘B'Battery |

Positively given free with ench
parchase of a WORLD *

send this ad with your order,
WORLD Batterjes are famous
for their goaranteed quality
and service. Backed by years
of suceessful manufacture and
thousands of satisfied users,
Equipped w i

an insurance agBinst aci eak:
age. Yousave 50 per cent ll.l gota

2-Year Guarantee
Bond in Writing WORLD Bat.

**tell thelr friends.’* That’
of performance.  Send yanr-:r':lrer Inttgd-y‘
SQIId’ Rubber Case Radio B.norles
EVolt 1o Ampores, 11210
Solid Rubber Case Auto Blnnl.i
& Valt, 11 Plate 511
Vel 5 Pt i

Send No Money s,
we il lhhbdny arder i -yﬁ'fa;f b e

-u oct to lnlﬂon
j ﬂ:nrr.,:.i'l?c.ﬂ

t s gusre 1

to you.

ORLD BATTE|
1219 So. Wabash Ave., Rv. ‘ig"

—

With this Beautiful Radio

wish it.

BROWN MAMOGANY
FINISHL

[ T—

At our Special Club Price
WIRTHMORE BULLETIN.

Guaranteed Quality.

Rockford

Set Your
210 meters for the new
o r w, World Storate
Sl I
al or an-
ST E BATTERIES ouncements, J
=W EREZWON = W15, = RFLS = Hiaih = KERE = W7 = FiE

DELIGHTED

See how well it will accommodate
your set, batteries, and you can have

a BUILT-IN LOUD SPEAKER if you

Approved
fand Listed
as Standard
3 | by Leading
Authorties
Radio

CHICAQO, ILL.
Radio Dial at

Cabinet—

you save

one-half. Big Radio Values in the

Write for

your copy. MAKE EXTRA MONEY.

WIRTHMORE CABINET CO.
910 Wirthmore Street

Illinois

“REALLY WORTH MORE"

Dealers! Send for new

1925-1926 Catalog.
Contains nationally ad

vertised high quality

sets, kits and parts.

Use your letterhead.

WesterniRad
134-136W.Lake St.ChicagoI11,

RN
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€ H
: List of Broadcast Stations :
H (Continued from page 1233) H
Power
Call & Wave
Letters Location and Name Length
WIBZ Montgomery, Ala, Powell
Electric Co. «eneeresnnnsn 10—231
WIL St. Louis, Mo., St. Louis Star
& Benson Radio Co........ 250—273
WIP I’lnla(lelplna, 1’a., Gimbel Broth-
..................... 500—508.2
WJAD \Vaco, Texas, Frank P, Jack- |
..................... 500—352 7
WJAG Nonfolk Nebr., Norfolk Daily
EWS eevvvnesrrsoncnesans 200—270
WJAK  Greentown, Ind.,, Clifford L.
White vo.oviiienenronnnen 100—254
WJAM Cedar Rapids, Iowa, D. M. Per-
ham ..ovrvvrnnnnennnonnes 100—268
WJAR Providence, R. I., The Outlet
Co. (J. Samuels & Bro.)...500—305.9
WJAS  Pittsburgh, 1’a,, Yittsburgh Ra-
dio Supply "CO. vrnrnnns 500—275
WJAZ Mount Prospect, Ill, Zenith
Radio Corp. .vivvnennsns 1500—322.4
WJBA  Joliet, 1IL., D H. Lentz, Jr....50—206.8
WwJjBB St. Pete:sburg, Fla., \V
McClung «ovvvvvnnnnnnnnns
wJjsC La Salle, Ill
NitUre Co. vevsensronoerses
WJBG Charlotte, N. C,
Radio (Inc.)
WJBI Red Bank, J
Johnson ..
\WJBK  Ypsilanti, + M
Goodwin ...
WJBL  Decatur, Ill, Wm. Gushard,
Dry Goods Co. vvvvser-- 500—270
WJBN Sycamore, 111, St. John’s Evan-
gelical Lutheran Church... 10—256
\WJD Granville, Ohio, Denison Um-
VELSItY covvvonnonsaononns 10—217.3
wWJID Mooseheart, 1m., Supreme
Lodge, Loyal Order of
MoOOSE ..ovvvrsironnnonns 500—302.8
WJIR Pontiac, Mich.,, Jewett Radio
& Phonog:aph Co. vevnn 1500—.7169
wWJY New York, N. Y., R. C. A...1000—405.2
W7 New York, N. Y R. C. A...1000—454.3
WKAA Cedar Rapids, fowa, H. F.
Paar ........ccciiiiennnn 500—278
WEKAD East Providence, R. 1., Charles
Looff (Crescent Park)..... 20-—240
WKAF Milwaukee, Wis, AF
Broadcasting Co, ........ 250—261
WEKAP Cranston, R. I, Dutee W.
Flint ......0eiierreisonns 50—234
WKAQ San Juan. P R Radio Corp.
of Amecrica .....co0uuunnen 500—340.7
WEKAR East Lansmg \ilch - Muclngan
State College .......... 1000—285.5
WEKAV  Laconia, N, H.. Laconia Radio
Club (Portable) ......... 50—224
WKBB Joliet, I, Sanders Brothers..100—214.2
WKBE Webster, "Mass., & B Elec-
(@ cooo00000000000a0 1000—231
WKBG Chncago, 1il. (Portable), C. L.
Carrell oovereonnvonnnens 100—215.7
WKRC Cmclnnan, Ohio, Kodel Radio
COrPe evvvvrsvnsvnronees 1000—325.9
WKY Oklahoma, Okla.,, E. C. Hull
and S. Richards ...... 100—275
WLAL Tulsa Okla., First Christian
Church ....vovevnersnoses 150—250
WILAP  Louisville, Ky., W. V. Jordan 20—275
WLAX Greencastle, Ind., Greencastle
Cominunity " Broadcasting
Station ......eeeceeneeons 10—231
WLB Minneapolis, Minn., University
of Minnesota ............. 500—278
\WLBL Stevens Point, Wis., Wisconsin
Department of "Markets. .. 500—278
WLIB Elgin, I (near), leerty
Weekly ....coovevencenns 2500-=302.8
\WLIT Philadelphia, Pa., Lit Bros...500—394.5
WILS Crete, Tll., Sears, Roebuck &
.................... 1500—344.6
WLTS Chncago T1l., Laune Technical
igh SChOOL wevnnrvnnnenn 100—258
WLW Harnson, Ohio, Crosley Radin
Corp. +vovvvirnns, 500 & $000—422.3
WLWL New York N. Y., Missionary
Society  of St. Paul the
Apostl’g ................ 1000—288.3
WMAC Cazenovia. N. Y., Clive B.
Meredith ....oovvvnnnnnnns 100—2735
WMATF Dartmouth. Mass., Round Hills
Radio Corp. ......cvcnen 1000—440.9
WMAK Lockport. N. Y., Norton Lah-
OTAtOTIeS .ovvuvernevonnses $00—266
WMAL Washington, D. C., M. A.
Leese Optical Co. .v...... 15—212.6
WMAN Columbus, Ohio. First Baptist
Church .veveviniennnncess 50—278
WMAQ Chicago, Ill, Chicago Daily
News tovervivivennevenns 500—447.5
WMAY St. Louis, Mo, Knngshlghway
Presbyterian Church ...... 100—248
WMAZ Macon, Ga., Mercer University 500—261
WMBB Chicago, Ill., American Bond &
Mortgage Co. .....oovvnnn 500—250
\WMBC

Detroit. Mich.. Michigan
Rroadcasting Co. (F- G.
Siegel) ..o 100—256.4

www.americanradiohistorv.com

| with charts, diagrams, descriptions
-of equipment, etc.

A COMPLETE RADT ——
MM“‘&".:':

“mund

IN 5 VOLUMES

Theory, Design, Construction,
Operation and Maintenance

Learn at Home

These five component parts of a |

complete Radio Instruction Course [}

are outlined in five volumes that
contain not merely the essentials as |
so many books do, but more, they |
contain all that any modern up-to- |
the-minute textbook on any subject l
would cover. They are in them-
selves a COMPLETE radio edu-
cation, teaching every possible por-
tion of Radio science.

Size of each book 6 by 9 inches.
handsomely bound and illustrated

SEND NO MONEY for these
books. Just forward your name
and address. We .send you the '
books at once. On receipt of same
vou pay the postman $1.97 plus a
few cents postage and then they
are yours.

Distributed by

The Consrad Co.

233 Fulton St. New York, N. Y.

e
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Y i

J—
£ (Continued from page 1234) E
i P |
Power
Call & Wave
Letters Name Location Length
WMBF Miami Beach, Fla.,, Fleetwood
Hotel Corp. so.vcavamnans 300—384.4
WMC Memphis, Tenn., “Commercial
APPEAL” . x B i B e 00-—499.7
WMCA ° Hoboken, N. J., Hotel McAlpin
(Greeley Square Hotel Co.) 500—340.7
W NAA Arlington, Va., United States
AV |t el 6 A8 o 1000—434.5
WNAB  Boston, Mass.,, Shepard Stores 100—250
WNAC Boston, Mass ., Shepard Stores 500—230.2
WNAD Norman, Ok la., University of
OKlahona o srbdswssbssd: 250—254
WNAL Omaha, Nebr., Omaha Central
High School s acm- oo bopmass 50—258
WNAR Butler, Mo.. First Christian
Church (C C. Rhodes).. 20—231
WNAT  Philadelphia. Pagg Lcnmng
Brothers €0. esséyiisessd 100—250
WNAX Yankton, S. Dak.. Dakota Ra-
dio Apparatus Co, ......... 100244
WNBH New Bedford, Mass., Irving J.
Vermilya and A. J. Lopez 250—248
WNJ Newark. N. 1., Radio Shop of
Newark coowecreecessennnsy 100—252 |
WNYC New York, N. Y. City of
New YOrk ..oveveevennens 1000—526
WOAC Lima, Ohio. I"\ge Organ Co.
(H. P. Maus) ..o.ooev... 0-—261
WOAI San Antonio, ‘l'ex.. Southern
Equipmcnt Co. wsment. g 2000—-394.5
WOAN Lawrenceburg, Tenn., James
Vaughn .............. 500—282.8
WOAW Omaha. Nebr.,, Woodmen of
the World * pommme 48 o £e@s@ b 1000—526
WOAX Trenton, N Tranklyn J
Wolff Lise. . sgopdaannsbyen 500—240
wOoC Davenport, Towa, Pahner
School of Chiropractic....5000—483.6
WOCG Sycamore, 111, Triple Alliance
Radio  Station ........... 10—-205.4
WOCL  Jamestown, N. Y., Hotel James-
tOWN w45 35 qmsad e s omn: . 15275
WODA Paterson. N. J.,, O’Dea Temple
of NUSIC) g 5 ooy 0 flifrs 2. o/ 250—224
WOl Ames. lowa, Towa State Col
COE) oS B s . 750270
WOK Homewaod, Ill.. Neutrowound
Radio Mig. CO. ......... 500—217.3
WOKO New York, N. Y., Otto Baur 50—233
w00 Philadelphia, I’a., John Wana-
AKEY davs i 7 sbwdmant b e ps 500—508.2
wWOQ Kansas City. Mo Unity
School of Chnstxam\y ....1000—278
WOR Newark, N. J., L. B1mberg5|
& Cos cigs-aanigons . 500—405.2
WORD  Batavia, Ill., Peoples Pulpit
Association <. ..ol 5000—275
\WOS Jefferson City, Ma.. Missouri
State Marketing Bureau .. 500—440.9
WOWIL New Orleans, La., Owl Battery
Co. wsee i sxwwssnasvamagan 10—270
WOWO Fort Wayne, Ind.,, Main Auto
Supply I€0: . . camsendasiiiod 500—227
WIPAK Agricultural College, N. Dak.,
North Dakota Agricultural
College _ | b aniiiad &= b =& oo 50—278
WPCC Chicago, Ill., North Shore
Congregational Church . 500—258
WPDQ Buﬁ'alo, N. Y., Hiram L. Tur-
...................... 50—205.4
wrGe Aﬂ;mhc City, N. J., Munici-
pality of “Atlantic City .. 500—299.8
WPRC Harnsbmg, Pa., Wilson Print-
ing and Radio Co. .---.- 100—215.7
WDPSC State College, P’enna., Penn-
sylvania State Co”ege . 500—261
WQAA Parkeshurg, Pa., Horace ‘A.
Beale, Jr. ....ovieioi.... 500220
WQAC Amarillo, Tex, sth Radio
ServiCes paomewlase oD § e 100—234
WQAE Springfield, Vt, Moore Radio
News Station ............ 50—246
WQAM Miami, Fla., Electrical Equip-
ment. Cor we - yalpadd s bns 100—263
WQAN  Scranton, Pa.. Scranton Times 100250
WQAO New York. N. Y. Calvary
Baptist Church .......... 100—360
wWQJ Chicago, I11.. Calumet Rainbow
Broadcasting Co. ........ 500—447.5
WRAF Laporte, Ind., The Radio Club,
RS 45 4aca g NN § = B i bk 100—224
WRAK Escwnaba. Mich, Economy
Dight] Cos _nspee: @hio «odogsyo o 854 100—256
WRAM G.lleshmn I, Lombard Col-
..................... 100—244
WRAV Ye]lcw Springs, Ohio, Antioch
CollETE]  prdrmmndyl bewblbe D B 100—263
WRAW Reading, Pa., Avenue Radio
& REleetric Shop ......... 10—238
WRAX Glom‘eﬂel City; N. J.. Flex-
on’s Garage .........oo.n 500—263
WRBC Valparaiso. Tnd.. TImmanuel
Lutheran Church ........ 50—278
WRC Washmmnn D. C.. Radio Corp.
of America, &b s adb Lad. 1000—468.5
WRCO Rateigh, N. C.,, Wynne Radio
(50 y a5 s ST RO = urm 0 PPN, 100—252
WREC Coldwater, Miss., Wooten’s
Radio & Elec. Co. ....... —254

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.

radio world has never known before.

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

For this reason we have compiled the Barawik
Catalog and Guide, in which is shown thousands of bargains such as the
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

Vtir Inscresting

1235

Endertamment f54
and your copy will be mailed / m'rr;'{-;;"az :
at once. (Please include
names of other radio fans to "
whom we can send free 1
copy also.) /' .
4 5
Don’t Spend a Penny /' 5
. - . i I
for Anything in Radio s &
; . P 1
Until You have Seen this Catalog PR '
R
Don’t spend a penny for anything in radio until you have % & -
. . . ” ¢ o F
seen this catalog. It will be a happy surprise for you. L, \ﬁ\eg .
: % &
Send letter or postal today—NOW-—and you will ,¢ ,‘,.°°°°‘ !
9 G
be money ahead. AN -
»" : 1
o 3
'¢ < & - [ ]
& & B |
e & ed° 1k ]
o /0 & - :
i o g o :
? 4 \*' )
LA WS =4
102-142 So. Canal St., Chicago, U.S.A. ¢ ¥ & o O & &
2 5 P W 1
L]

See what you cando.
That's why we want you to try.
with each new instrument give you a quick,
casy start.

so fast.
ccts them going. Be the life of the party, always wel-
come.
instrument. No obligatien.
each month.
Get our liberal proposition. Send postaltoday. Address:

S B mm e AN RS N NN BN N SN S BN fm BN m BN BN BN BN BN BN BN BN BN KT B BN

Test your talent Free on a
BUESCHER SAXOPHONE

We know you can play it.
3 free lessons

Practicing is fun because you learn
Play Jazz in a week, tantalizing music that

6 days’ frec trial, any
If you like it pay e little
Send now for beautiful free literature.

Get into the big fun.

Buescher Band Instrument Co. (4

1226 Buescher Block Elkhart, Indiana

“B” Power
Unit

No Noise or
Hum. Oper
ates on all
types of sets.
Sold on money-

East of Rockies < back guarantee.
The Best by Test— iWrite for civcular.
The Sensation of the Year

THE ACME ELECTRIC & MFG. CO.
1344 Hamilton Ave. leveland, Ohio
Manufacturers of the Acme Charger

$28.50 Complete

Insure your copy reaching you each month.
Experimenter Publishing Co.,

Subscribe to Radio News—$2.50 a year
53 Park Place, N. Y, C.
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Kecaing Fove with the Honll trearen Ahienements

Do you want to

know what is going on
in these great fields from Ao N
month to month? veradely SO

RADIO NEWS

Tells you about the whirlwind progress of the mighty new
force in the life of the people throughout the world. Rabio
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
the world. A never-ending panorama of events in the great
world of Science and its co-partner, Invention. Everything
in SCIENCE AND INVENTION is illustrated in pictures or draw-
ings and many novel ideas are explained for home builders.

THE EXPERIMENTER

Any man who loves to build things at home and develop and
design his original ideas should read THE EXPERIMENTER.
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 EXPERIMENTER will afford
many hours of pleasure and entertainment.

. Eias by ot ocamstac

The Electro-Mystic
Crystal Globe

Published and Distributed by

g THE EXPERIMENTER PUBLISHING CO.,Inc.
: 53 Park Place New York, N. Y.

o

Get These Valuable Premiums EXPERIMENTER PUBLISHING CO.,, Inc,
T Ty Seins Toee, vour thotee of & beautiial | 55 Park Place, New York, N. Y.

“Ekko Stamp Album,” the new radio craze for keep- .
ing stamps of various stations logged, or a copy of Gentlemen: I am enclosing $.oooooooo for a ..__. ... years
the “Radio News Amateurs’ Handibook,” a compact,

illustrated Radio Instruction Book containing over subscription to O RADIO NE\VS, O SCIENCE AND INVEN-

200 pages of radio data and information, TION (] THE EXPERIMENTER
SUBSCRIPTION OFFERS NAME oo
One \aeal\rl'é\x?;bscription to:— P
RADIO NEWS @ asnmaai. o fieaie o o8 b e mms & 30 o Q
SCIENCE & INVENTION 1210 ilii i 250 ADDRESS oo e R ST TRT
THE EXP DR g sy Smen e 150 BB Bt 2.50 . —
Combination Subscripoﬁon N z CITY N e T - - R S 1 ATE """ of T o
v i » One year each sveissnwis 4.2 n
Or any one magazine for Two years. ¥ PREMIUM DESIRED oo

----------------------------------------------------------—------------------—--------n‘

A A N )
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(Coutinued from page 1735)

List of Broadcast Stations

| A— P — :
Power
Call & Wave
Letters Naine Loeation Length
\WREO Lan:ing. AMich.,, Reo DMotor
T CO. iiiiiiiiiaas 300—283.3
WRHF \Vashmgton D. C.. -Washing-
ington Radio Hospu al Fund —256
WRHM Minneapolis, Minn.,, Rosedale
Hospital ..........coounn 50—232
WRK Hamilton, Ohio. Doron Bros
Llectrical Co. . vvevevenns 100270
\WRM Ulhm.l 111., Cniversity of Il
it eieieeeaaeaes 500273
WRMU Rlchmonrl Hill, N. Y. M U4
(Yacht) A, H. Grebe..... 100—236
WRNY New York, N. Y., Experimen-
ter Publishing Co. ........ 500—238
WRR Dallas. Tex.. City of Dallas,
PPolice and Fire Signal De:
PArtment ......o...enson- 350—261
WRST Bay Shore, N. Y., Radiotel
Mg, Co. +ivvvrrinrensns 250—213.7
WRVA Rlchmond \’a, Larus & Bro.
(6G% 00906 0000000060000a6a080 1000—256
WRW Tarevtown, N. Y., Tuarrytown
Radio _ Research  Labora-
tory (Koenig Bros.) ..... 00—273
\WSAI Mason. Ohio. United States
Playing Card Co. ........ 5000—325.9
\WSAJ Grove Clt\, Pa.. Grove City
College ........covvuvmnsnn 250—229
WSAN .‘\llento“n Pa.. Allentown Call
Publishing o PR 100—229
WSAR  Tall River, Mass., Doughty &
Welch Electrical Co. ..... 100—2354
WSAU Che{sham. N. H., Camp Maricn- .
eld L. —22
WSAX Chicago, Ill, Zenith Radio
OFD. v envennonnunesocnns 100—268
\WSAZ Pomeroy, Ohio, Chase Electric
Shop . vviviiinrosnennnns 50—244
\VSB Atlanta, Ga., Atlanta Journal 1000—428.3
WSBC  Chicago, Ill World Baner\
. (8GR 5000000008000 000000a0 00—209.7
WSBTF St Loum Mo., Stix Baer &
Fuller «vveeenrinnnnnannns 250—273
WSBT  South Bend Ind., South Bend
Tribune ......oo.oiooins 250—27%
WSDA  New York, N. V., City Temnle 230—202
WSKC  Bay City. .\Iic!'... Worlds Star
Knitting Co. voovnnnnnnn.. 100—261

\WWSM Nashville. Tenn., National Life

& Accident Ins. Co. ....1000—282.8

WSMB New Orleans, La, S:lenzer
Amusement & Maison

Blanche Co. ..o enn 500—319
WSMH Owosso. Mich, Shattuck Mu-

sic House .. 20—240
WSMK  Duavton. Ohio

Corp. ..... —275
WSOLE Milwmtikee. Wi

Engineering of Milwaukee. . 500—"46
WSRO Hamilten Ohio. Radio Co.

(Harry W. Fahrlander).... 100—252
\WWSUI Towa City, Iowa, State Um\ er.

sity o "TOWA xuueerennnsen 500—483.6
\WWTAB Fall River. Mass,, Fall River

Daily Herald Publishing Co. 100—266
WTAC Johnstown, Pa.,, Penn. Traffic

(& 500080060a00800000000060 100—268
WTAD Carthage TN.. Rohert E. Comp- T

...................... 50—23

WTAG \\'Orcester Mass.. Worcester

Telegram Pubhslnng Co... 300—268
WTAL Toledo, Ohio. Toledo Radio &

Electric Co. vovvvernansnn. 10252
WTAM Cleveland. Ohio. Willard Stor.

age Battery Co. ........ 3300—389.4
WTAP Cambridge, 1Il.. Cambridge Ra-

dio & Electric Co.......... —242
WTAQ Osseo, Wis., S. H. Van Gor-

den & SOn +eevevneneenes 100—234
WTAR Norfolk, Va., Reliance Elec-

tric Co. v..vvvreiioaeeanas 100—261
WTAS Elgin. 1N, (near)., Charles ).

Erbstein ...covvevenenssn 2500—302.8

WTAT Boston, Mass. (portable), ILdi-

son [Elec. THuminating Co. 100—244

WTAW College Station. Tex., Agricui-
tural & Mechanical College

of Texas vevevevnnovosens 500—270
WTAX Streator, I, Williams Hard:

ware Co. «...iiuiviacoan-n 30—231
WTAZ Lambertville, N. J., Thomas A.

MceGuire ..ovovieeinnnan. 3—261
WTG Manhattan, Kans.. Kansas State

Agricullural Collegc ...... $0—273
WTIC Hartford, Conn.. Travelers In-

surance Co. ............ 500—348.6
WWAD Philadelphia, Pa.,, Wright &

Wright, Inc. ............ 250—230
WWAE Plainfeld. Ill.. Lawrence J.

Crowley (Alamo Ball Room) 500—242
WWAO lloughton. Mich., Michigan

College of Mines ...o..... 250-—203
WWGL Richmond Hill. N. Y., Radio

Engineering Corp. ...... 500—212.6
WWI Dearborn, Mich.,, Ford Motor

€O, veerevnncae eanns 500—266

WWJ Detron, Mich., Detroit News.1000—352.7

WWI,  New Orleans. La., l.oyola Uni-
VErSity .uenceciienncnennn

100—275

Factory to Dealer Pla o
Allows You Bigger Profits

GET fwumbers proved satisfactory by tests in thousands of
THIS ' [ e homes. American products build confidence,
7 regular customers, big repeat. Outsell and
i outdemonstrate all competition.
WHOLESALERS OF OVER 225
y NATIONALLY ADVERTISED LINES
W Authorized distributors for over 225 nationally ad-/_.___--__——
_lrljover}t:seg h?es Big stock ;lw]:y
n han ou are assured ship- / AMERICAN
hrnent ;vhcn you \;.:/ant “h Three rlg T'? Y.jUUR RADIO MFG. Co.
our ervice, veryth
E i Radio for less. Dealers}: w?ngte tlcn- elterhea // LIS LLLIS
| VERY day for l12-page catalog just off anfd / ﬁ:"' sq,c" M
"MO ]the ress. ng your name on_ our M) // ne ye e
J ist J Gentlemen: Mail
NTH Keeo v touach with the Jatest a7 et tiuge caior” Al

/
best.  Get prices that make you profit. / ¢
Amazing oﬂprs will delight you. ra LR G

,/‘ NilCuuenannnnnnnn .
AMERICA Iééi)/lllg)A%gG',/Aaams..... PR

I We manufacture and sell to dealers at lowest wholesale prices. Amer-
ican Beauty set above just one of dozens of attractive new radio

put me on list for regular

507 Discount wDealers
Colnv::l)ete mg"::

o Vd .
1416-18 McGee St,, Dept. Q, Kansas City, Mo. // (M3 5o0aca0000a0aa000000 .. Suate...... .

hose-

who know
recommend

EROVOX

Fixed
Condensers

*Tested nnd approved by M. 1. T.. Yale. Radio News, Popular Radio and Popular S
200 of Awmerica’s leading set manufacturers. g opulas Selence, - Tsed by orer
Made i all capacitics. Also manufacturcrs of Grid Leaks, Resistors, Resistoforrers and Rheostats.

another reason why you should insis? on them-
AEROVOX WIRELESS CORPORATION

Chicago Office: 53 W. Jackson Boulevard H
Cincinnati: 304 Palace Theatre Buildgng 493 Broome Street’ New York Clty

www.americanradiohistorv.com
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columns.

issues.

Ni7aviTeviTaYiTaxIaY,

Follow these advertisements every month.

Name and address must be included at the above rate,
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
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York, N. Y.
ITaXiiTaYiaxITaYITax raxiraxivaviaYiraXiiavivaiTaviTavi /avi Tec Taxurax:

OPPORTUNITY AD-LETS

Reliable advertisers from all over the country offer their most attractive specials in these

Classified advertising rate twenty-two cents a word for each insertion. Ten per cent discount for 6 issues, 20 per cent discount for 12
Cash should accompany all classified advertisements unless placed by an

A U7aYi 78X Te UTaYUTaYITaTiTa i T UTAYITaxII7e

Agents Wanted

Big Money and fast sales. Krery owner buys gold
indilals for his aunto,  You charge $1.50; make $1.35. Ten
orders dnily easy. \rite for particnlars and free sainples.
Amerlean Monogram Co., Dept. 133, East Orange, N. J.

Guaranteed Genuine Gold Leaf Letters anyone can put en
stote windows, Large profils, enormous demand. Free
samples. MAetallic Letter Co.. 422 N. Clavk, Chicago.

Make $50.00 dails. We
Distributors, Dept, 213,

Bankrupt and Rummage Sales.
start you. furaishing ever¥thing.
609 Division, Chicago.

Best seller—Jem Rubber Repair for tires and tubes;
supersedes vulcanization at a saving of over 800 per cent.;
put it on cold, it vulcanizes itself in two minutes and is
guaranteed to last the life of the tire or tube; sells to
every auto owner and accessory dealer. For particulars haw
to make big mones and free sample, address Amazon Rubher
Co.. 204 Amazon Duilding, Philadelphia. Pu.

Chemistry

Motorcycles, Bicycles

Learn Chemistry at Home. Dr. T. O'Conor Sloane,
noted educator and scientific authority. will teach you. Our
home study correspondence course fits you 16 tuke a hosition
as chemist. See our full page ad on page 1207 of this-issue.
t'll\emlcnl Institute of New York, 66 \W. Broadway, New York
ity

Trone

Educational

Used Correspondence School courses save over half. Dar-
gain Catalogue 1000 courses free. Jsed courses bought.
Students’ Eschange, Dept. A, 47 West 42d St., New York.

L LI e e

Exchange

200-20,000 meter Receiver Rudiotron $25.00. Smith, 4418

Agents—Steady !rcome. Large manufacturer of soaps, 2
perfumes, toilet articles and pure food products, ete., wishes Market. I*hiladeiphia.
representatives in each locality,  Manufacturer direct to
consumer. Blg profits. Honest goods. Whole or spare i
time, _ Uash or credit.  Send at ence for particulars. Amcr-
ican Products Co., 5798 American Bldg., Cincinnati, Ohlo. Farms and Orchards

Earn $10 daily silvering mirrors. plating. refinishink Pe:an.Orange-Fig  Groves *'On the Gulf.”  Guaranteed-
metahware, hendlizllts. chandeliers, bedstcads. Outtits fur- | care. M°’l‘)"“{ 'I"‘“'l‘;ﬂ"“i l}}lig quick returns.  Suburban
nished.  Bolanger Decie Laboratories, 1133 Brondway, | Orchards, Dept. R, Diloxi, Miss.

New York.

Sell Nationally Advertised Radle Sets in spare time.
Three sales weekly pay $00.00 profit. Write for wholesalo
prices. Direct Radlo Co., 197C Fourteenth St., Milwaikee,
Wiz,

P

Aviation

For Sale

RCA and Sipnal Corps tcansinitting parts for Ama!gurs:
large stock. R, Wood, 58 Waye Ave., Corona, New York.

SO o ) ) S I L b 0 s

Help Wanted

Boys—Get a three-foot model aeroplane free. tWrite to

Aero Shop, 3050 Hurlbut Ave., Detroit, Mlch.

Learn to Fly hv cheapest method. Send fifty cents (coind
for complete instructions. Avlator James, P. O. Box 18,
R. N., Morris Heights Sta., N. Y.

Business Opportunities

Frees Book. Start little Mail Order Business.
Cortiand Street, N, Y.

'espansibl turer wants petent men to manage
office and salesmen. $300 to $1300 necessary : will aliow ex-
penses to Trenton il you quulify. Address Manager, 506
Forst Richey DBldg., Trenton. N. J. .

Booklet tells how.

$50 a week. Mail Order business.
Lradford

S&ample and plan 25c.  Outfit furnished you I'ree.
Co., Devt. E, Shawnee, Okla.

Electricity—=S=hort day or cvening courses in Electricity,
Drafting, Engineering, and Architecturc. In Chicago earn
while you leawn. D'art ‘l'iine positions pay expenses. Fac-
ulty of experts, Special short courses. Dilploma in 2
years, .8, Degree in 5 years. Small classes, individual
tnstruction. 29 yoar old iustitution with thousands of
suceessful gvaduates. Eater any time. Employment bureau,
Moderate tuition—monthily payments. New College build-
ing—all athletics. All details in 72 vage *‘Blue Book."*
A cops will be sent to you free. Write today. Chicage
‘Technical College, Dept. 27, 118 E. 26th St., Chicago, I

Wanted—Buiiding-Draftsmen. Train at home, in spare
time, to be a Buildinz-Draftsman. Big demand meuns big
salaries and steady work. Get into Bullding, Ameriea’s
$7.000,000,000 industry, Kecep rvight on with your present
work, We train you hy mail. Free Trlal Lesson and Riue
Print plans to show you how easily and quickly you ean
learn. Get into the $3,000 to $10.000 salary class, Write
for Free Lesson, RBlue I’rints and eatalog. All free, no
abligation.  Chirago Technical College, Dept. 1683, 118
E. 26th St., Chicago, Il

Pler, 996 .

All men.women, 18-83. wanting to qualify for Govern-
ment ositions, $140-$300 monthly, write Mr. Ozment, 231,
St Louis. Mo, immediately. .

Detectives Needed Everywhere. Travel. FExperience un-
necegsary.  Write, George \Wagner, former Government De-
Lective, 1968 Broadwas, N. T

Oetectives needed ev: here; large salaries; free particu-
lars; write National Headquarters, 188 East 79th. New York.

Qualify for $150.3300 railroad jobs, Tiremaon. Brakeman,
Daggageman, Sleening Car or Train Porter. 237 Railway
Bureau, East St. Louis, Il

W e

Incorporations

Don‘t Buy a Bicyels Motor Attachment until you get
our catalog and prices. Shaw Mfg. Co., Dept. 8, Galesburg.
ansas.

Old Coins

German Gov’t Bend 5,000,000 Mk. 1924, $1.50. 2,000,000
Mk Bond 1923, $5.00. 500,000 Mk. Bill and Catalogue,
10e. Norman Shultz, Colorade Springs. Colo.

0ld Coins, Large Spring Selling catalogue of coins for

sale, free. Catalogue quoting prices patd for colns. ten
g:m.s. William Hesslein. 101K Tremont Street. Iosten.
ass.

Old Money Wanted

$2 to $500 each paid for hundreds of Old or Odd Coins.
Keep all old money, it may be very valuable. Send 10c¢ for
New TIltustrated Coin Value Book, 4x6. Guaranteed prices.
EE;‘:OM;(L \Ve pay Cash. Clarke Coin Company, 14 Street,
eRoy, N. Y.

Patent Attorueys

Inventors—Shonld write for our Free Guide Rooks and
“"Record of Invention Blank’’ before disclosing inventions.
Send model or sketch of your invention for our Free Inshec-
tion and Instructicns, Radio. Eleetrical, Chemical. Me-
chanical and Trademark experts, Terms reasonable. Victor
J. Evans & Co., 922 Ninth, Washington, D. C.

Patents. Send deawing or modet for examination and
renort as to hatentabitity.  Adviee niul booklet free. 1ligh-
est  references. Jest  results, Promptness  assured.

Watson E. Coleman, Patent Lawyer, 644 G Streot, N. W.,
Washington, 1, C.

Patents—My fee in installments.
Frank T. Fuller. Washington, D, C

Free personal advice.

Patents—Send for form “‘Evidence of Conception’’ to be

sizned and witnessed. Formi, fee schedule. information free.

Lancaster and Allwine, Registered Patent Attorneys in
]['nncd States and Canada, 269 Ouray Bidg., Washington,
Y, ¢

Mr. fnventor—If you have a patent or invention for sale, -

write Hartlex, 41 Central St., Bangor, Me. 0

Patent-Sense—As one of the oldest patent firms -in
America we give fuventors, at lowest consistent charge, a
service noted fom results, evidenced by many well-known
Patente of extraordinary value, Book. Patent-Sense, (ree.
Lacey & Lacey, 631 F St., Washington, D. C. Estab. 1869.

Delaware !ncorporator, Charters; Fees Sinall; forms. Chas.
G. Guyer, 901 Orange St., Wilmington, Del.
UDDE R o, LT AT LT AT LTI TROTTRTUH MTEH PR D T

Insects Wanted

. Why not spend Spring, Summer and Fall gathering but-
terflies, Insects? T buy hundreds of kinds for collections,
Some worth $1 to $7 each. Sinaple outdoor work with my
tnstructions, pictures, price-list.  Send 10 cents (not
slamps) for my ilustrated Prospectus hefore sending but-
terflles.  Mr. Sinclatr, Dealer in Insects, Dept. 40, Box
1210, Vietoria, 1. C., Canada.

(TN R S R TP R AR, 1T )

Instruction

Learn Chemistry at Hame. Dr. T. 0'Conor Sloane noted
edueator and sclentific uuthority, will tench you, Our home
gtudy correspondenre course fits yon to take a position as
chemist. See our full page ad on page 1207 of this issue.
Chemical Instiiute of New York, 66 W. Broadway. New York

City.

aounmp

Miscellaneous

Make Money at Home—making toys. We show you how.
Send $1 for complete working drawings and instructions.
DeKalb Designing Co.. Dept. 47, Decatur. Ga,

Become a Builder. The World's Biz Pay Ficld—Butid-
ing. Re an estimator. suncrintendent. or have a contracting
business of your awn, Prain at home. In spare time, to earn
$5.000 to $20.000 a year. or more. No matter what your
Job is new—there’s a hig opportunits for you. A svirgin
fleld with no overcrowding.  Tree hook, “How to Read
Rlve DPrints.” aciual Blue Print Plans and Catalog sent
free. f-ee how quickly and easlly you will learn this fas-
einating hig-pay professton. 10 You are earning less than
$75 a week, write us now., Send for free books and Elue
Print Plang teday! Chicaco Technieal School for Builders
Oept. 2773, 118 E. 26th St.. Chieago. TN -

Skinderviken Transmitter Button. Free tested hook-ups.
Joud Speakers. Experiments. K Electric Co.. 2 Reetor
Strect, New York City.

o W n e

Patents
Inventions Commercialized.  Datented or unpatented.
Write

N Adam Fisher Mfg, Co., 278 Enright. St . Louis.
lo. -

Personal

Lonesome—Jcln cur clitb—make acquaintances everywhere,
Yiz illustrated bodk with descriptions and photos. sent in
plain wrapper for ten cents. lonafide Co., Dept. 58,
Kansas City, Mo.

Free to Radio Fans. For Runture, The system embhodied
tn Stuait’s Plapaopads has been successfully used by thou-
sands since 1906, in the privacy of the homes, withent
hindrance from werk, and at slight_espense. Dntirely
ditrerent from Truss. No Straps. Buckles or Springs
attached. Write for Free Test Plapan.  No charge nov or
ever. Address Plapao Laboratories, 3713 Stuart Bldg.,
St. Louis. Mo.

Printing Outfits and Supplies

Print your own cards. stationery, circulars, peper. ete.
Complete outfits $8.85; Job Presses $12, $35; Rotary $150.
Print for others, big Drofit.

All easy. rules sent. Writs
for eatnlog presses, type, paper, etc. Press Company, A-13,

- — S Meriden, Conn.
English Buil Degs. Catalogue ten cents. Box 95,
Triangle Kennels, Jackson Center, Ohio.
Radio
Motion Pictures Boys! Don’t Overlook This. The “Rasco’ Baby Detector.
Greatest  detector ever bronght out with molded base.
Fully adjustable. See former advertigements in this pub-
Films for Toy Machines. Hart—Mix-Chaplin. Complete teation, or our catalor. Detector with Galena Crystal. com-

stories 1000 feet $3.50. Special 200 foot lengths $1.50 post-
patd. Big Dovs list Free. Monarch Films, DePartment 3,

Memphis, Tenn.

www americanradiohistory com

plete 50c. the same detector with Radiocite Crystat. 75c pre.
raid.  Send for yours today. TRadlo Specialty Company,
96.98 Park Place, New York City.
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SAVE 507%

Direct-from-Factory To You!

5-Tube T.R.F. Receiver

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-
tance getter.

Our Direct-To-User Selling Policy
enables us to offer this Wonder{m! Receiver at a price
never Equalled.

Quantity LIMITED — Order At Once and
avoid disappointment.

Sent C.0.D. or on recelpt of Money Order—express col-
lect—to any part of U. 8. or Canada.

UNITY COMPANY, Room 4108
New York

Woolworth Bldg.,

To the Man with an Idea

I offer a comprehensive, experi-
enced, efficient service for his
prompt, legal protection and the
development of his proposition.
Send sketch, or model and descrip-
tion, for advice as to cost, search
through prior_United States pat-
ents, etc. Preliminary advice
gladly furnished without charge.
My experience and familiarity
with various arts frequently en.
ahle me to accurately advise
clients as to probable patentability
before they go to any expense.
Booklet of wvaluable information
and form for properly disclos-
ing your idea free om request.
Write today.

RICHARD B. OWEN

PATENT LAWYER

2 Owen Building, Washington, D. C.
41A Park Row., New York City

WRITE for our Four

Guide Books and “REC.

ORD OF INVENTION

BLANK?” before disclosing inventions. Send

mode) or sketch and description of your inven-

tion for our INSPECTION and INSTRUC-

TIONS FREE. TERMS REASONABLE. Elec-
tncai and Radio Cases a specialty.

VICTOR J. EVANS & CO.
919 NINTH ST, WASHINGTON, D. C.

It you hu\'(ei :fm lnvcn}:lu‘r:i and dfeslire u')i secg‘nie ;
l , or our Evidence of Invention Blan
patent, sen 0 N o

and free guide book. ‘'HOW GET
PATENT.”' Tells our Terms, Methods. etc. Scnd model
or sketch and description of your invention for INSPEC-
‘FION and INSTRUCTIONS.

No Charge for the Above Information

RANDOLPH & C0., Dept. 453 Washington, D. C.
55 ¢ B N
E L%EC%ROSM THEMA%
CATALOG FREE g
| Em‘_« pin shawn made with mysim' el
ﬂ.lq-a i1 | of 2 colors engmal, [
/"

3 fetters and
00 doz.
3490

$2.50 dot. Sterting silver, 40¢ ea. $4
BASTIAN BROS, CO.

637 Bastian Bigg.. Rochester, N. Y.

Radio (Continued)

Attention! —50 Vacuum (ube hook-ubs. ‘Ihe Ereatest col-
lection of vacuum tube ecircuits ever brouskht under (wo
covers at such insignificant cost. ‘These diagrams will ve
found in ¢he great **IRasco’ catalog, which contains raw ma-
terials and parts in a greater Dbrofusion than any other
catalog.  15¢ in stamps, or coin, will bring the catalog to
{olltl Radio Spectaity Co., 96-98 Dark Pluce. New York
>y,

Make Your “B’ with Edison Elcments. They last a
lifetitwe. *1'nir 5 ceuts; welded, 7% cents postbauld. Henry
Chavelle, Woodburn, Ore.

Supersensitive Galena Crystals, pound $1.00. prepatd.
Alkemite, All-gensitive Crystals, 50e. luskett, Joblin. Mo,

$100 weekly up. We want experienced Radio Men to
operate bLranch asscmbling plants.  Part or whole time,
]mr%eld Radio Co., 13 Tillery St.. Dept. N.R.., Brooklyn.
N. Y.

New! New! New! Operate any set with an indoor loop.
Our special two tube mmplifier hook-up reduires no changes
in your set. [asy (0 make. Gives astonishing results.
Comblete plans and blueprints for only $1.00. Mention
make or type of your set. Improved outduor antennae.
Glves 50 per cent. mere volume, better daylight reception,
increased distance. Makes crystal sets respond like tube
sets, Only 50 cents for comnlete plans and blueprints.
Satisfaction guaranteed or money refunded. FEllis Novelty
Co., 211 Securitics DBldg., Des Moines, Iowa.

Audio Transformers, 5 or 3 ratio. new. overstock sale.
Try one, $1.25. Lelteh, Park Drive. West Orange, N. J

Build a Lifetime ‘“‘B' Battery, Usc better Edison ele-
ments, welded connecctions. at 7 cents pair. Sample cell 10
cents. Paul Mills, Weodburn, Oregon.

Atwater-ent 5 tobe (new). Bargatn.  Write Sims,

Lake., New York.

Want to Memerize the Wireless Code? The Coryden
Snyder Code Method. {atented. is yuickest. Send 23¢
coin, stamps or M. O. to C. C. Snyder, 1123 Elmdale Are..
Chicago, 111,

Free—A beautiful 5 tube tuned vadio freQuency receiver
to the first man in each community who answers this ad
within 10 days. Write now for partlculars. E. W. Parker,
Putnam 8t., Peabody. Mass.

CET ez "

Wanted

A Salesman wanted in every town or city within 25 miles
of a broadecasting station to sell Radiogem. the comblete
radio receiving set that retails for $2.50. \With Radiogem
there is nothing else to bur—the outfit includes the Radio-
gem recelving apparatus. 1,000 ohm Phone, and acrial outfit.
The cheapest radio outfit on the market—yet as practical as
the most exbensive. Big money to the right men. Send
$2.00 for sample outfit. The Radlogemn Corp.. 66-R West
Lroadway. New York City.

Salesmen—To earn $300 to $600 weekly. Whirlwind new
dealer speclalty. Liberal credit terms. $40.00 weekly
expenses guaranteed against commissicn. Only producers
wanted,  Write reference as to ability. Salesmanager. Dox
382N, Cedar Rapids, Iowa.

Salesmen

Salesmen—We furnish You a_new Ford car immediately
and set you up in businegs. You own both car and busi-
ness,  No capital required. Profits $30 to $150 per week
easv. [Exclusive territory, city or country. Riggest onna-
tunity ever offered hustlers. Tervitory going fast. Write
uick for details. W. & H. Walker, Inc., Dept. 43, Herr's
sland, Pitisburgh. Pa.

Make $100 Weekly in spare time. Sell what the puhlic
wants—long distance radio receiving sets. Two sales weckly
pays $100 profit. No big investment, no canvasging. Shavpe
of Colorade made $955 In one month. Representatives want-
ed at once. This plan is sweeping the country—write today
before your county is gone. Ozarka, Ine., 130.L. Austin
Arve., Chicago.

it e

Scenery to Rent

Settings for Opera, Plays, Minstrels.
dress Awelia Grain. Philadelphia.

Plusiv Drops. Ad-

Song Writers

Songwriters: Let me furnish the music for your songs.
fua 1 u absolute satisfaction. Copyrights secured.
Submit your scripts for estimate and free advice. Walter
W. Newcomer., 1674 Broadway, New York.

Telegraphy

Telegraphy—Both Morse and Wireless taught thoroughly.
Big salaries.  Wonderful opportunities. Expenses low;
chance to earn part. School estaolished fifty years. Catalog
frce. Dodge’s Institute. Cour St., Valparaiso, Ind.

Wanted to Buy

Full Value Paid for Old Gold. Jewelry. Watches, Dia-
monds, erowns, bridzes, dental gold. silver. platinum. gold
or stiver ore: magneto points, old false tceth. DPackages re-
turned if our offer is not satisfactory. United States Smelt-
ing Works (The Old Reliable) 39 So. State St., Dept.
16, Chicazo. Il

Write Today For Our
64 Page Catalog of

RADIO BARGAINS

RANDOLPH RADIO CORP.
159 N.UNION AV. Dest. 2 CHICAGO, ILL.

www.americanradiohistorv.com
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How to Make Your Own

SPEECH AMPLIFIER

ICROPHONE Transmitter Buttons have
1 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-
fer Units.

WE i Afs ot
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L Fig 5

Fig. 1 shows the amplifier unit.

F'ﬁ‘ 2, shows how_the unit is attached to a
telephone receiver. The first procedure is to
mount the unit on the diaphragm of a telephone
receiver, which usually is a high resistance tele-
phone, either 1,000 or 1,500 ohms.

Next we select the loud speaking telephone.
If a low resistance telephone is available, it should
have for maximum efficiency an impedance equal
to the resistance of the amplifier unit, or about 10
ohms; it is connected up as shown in Figure 3.
A 5 ohm tclephone receiver is used in this circuit
with a 6-volt storage battery.

Two telephounes taken from a good double head-
set of 2,000 to 3,000 ohms which do not rattle on
strong currents, are employed in Fig. 4, one at
the receiving end, the other as loud talker. In this
hook-up there is one instrument which must ahso.
lutely be used with this combination, the trans-
former. As stated before in connection with Fig.
3, the impedance of the telephone, if used in
direct connection, should equal the resistance of
the unit. But as the impedance of the telephone
in Fig. 4 is much higher than the resistance of the
unit, it may he 200 times as great, a transformer
having a step-up ratio is used to match up the
resistance of the unit with the impedance of the
loud speaking telephone. In other words, the
primary coil of the transformer should have an
impedance (which is sometimes called “A. C.
resistance’) equal to the resistance of the unit, or
about 10 ohms, and the secondary coil should have
an impedance equal to the impedance of the high
resistance telephone. This transformer may be
purchased in any Radio Store and is called a
microphone transformer or modulation trans-
former, designed primarily to use in radio trans-
mitting sets. A 6.volt battery gives the best re.
sults, The current passing through the unit will
vary from .1 to .25 ampere.

Fig. 5 shows a circuit for further increasing
the 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 will he picked up and
heard in the loud talker. Any sensitive radio
loud talker may be used in this particular circuit.

THESE 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.
85¢
While they last ............ Per Unit

OR TWO FOR §1.50

PRESS GUILD,
66-R W. Broadway, New York City, N. Y,

Enclosed find 85¢—$1.50 for which send me
postpaid one—two amplifier units as advertised.

Address

Town.oevvuv i,


www.americanradiohistory.com

1240

(19

" STATION SELECTOR
1

us7 a slig
with a

Built like—looks like—performs like a $200 set.

Get Amazing Offer
ey Notice! * 7%

MIDWEST RADIQ
CORPORATION
CINCINNATI
0.

d for the d Miraco

E di

Ultra 6 (resulting from its many enthuslastia
users_ 80 M.L
frisnds) enable,
new features, latest refinements and
the- minute improvements
expect to find only on the newest sots se)
much higher pricea.
b for 1926 is even s
iful set—a more selective and more powerful
set—incredible as this may sound! — for leas
money than ever before.

hiy recommending it to their

us to add hosts of costly
up-to-
such a3 you might

li[r} at
So the Improved fh'l
better set—a more beaut-

COAST TO COAST RECEPTION VERIFIED BY USERS

Srom Ultra-5 users

everywhere leave little for us to add. Thes

Reports A '3

@reonly a few of the many in our files and which we receive daily. Send

fouren for _plenty of additional proof. Let testsmony of users instead of
igh-sounding cla:

ims COnVInce you,

CALIFORNIATHE FIRST NIGHT
Received KFI Los Angeles, Cal.and
Mexico City the first night, besidea
about twenty more on my Ultra-&.
RayK . ... io.

LANADA TO THE GULF AND

COAST TO COAST
1 aure do like the Miraco Ultra-6. I
ot from CKY, Winnipeg, Canada,
to WSMB, New Orleans, and from
WGY, New York, to K¥1, Califor-
afa, last night. Chas. M. D.". ...
Seatonville, TIl.

CUTS THROUGH THE LOCALS
My Set_certainly cuts through the
locals. For a good well made set an
gogd workmanship it can't be beat,

koow if there is anything on the
air, my Miraco Ultra-5 will bring it
fn.J.H. A ..., Pittshurg, Pa.

PRAISES ITS CLEAR TONE
Received the Ultra-5. It is workin:
fineand in fact {s the clearest tone
outfit I ever beard. 1 have gotten 40
or more atations including KFI, Los
Angeles, Calif. W.A.C......
Potwin, Kanasa:
CALIFORNIA HEARS CINCINNATI
THE FIRST EVENING

{ wish to thank yoo for your prompt-
ness in shipping. and the perfect
condition in which the Ultra-§ ar-
tived. 1 have proven your promises
to be absalutely truthful. The tone,
volume, an stance are excellent,
The first evening I on'og:nd a con-
cert from Cineinnati, Ef’ - HE
San Francisco, Cal.

NEW YORK GETS "EM COAST

TO COAST

[
|

TUNES OUT POWERFUL NEARBY
STATION AND GETS DISTANCE
We are surely having fine luck with
the sst. We get everywhere with
all Chicago stations broadcasting.
ive about one mile from

GN, the Drake Hotel. It has a
wavelength of 370 meters and on all
other sets around here they are not
able to get out or get any other sta-
tion without also hearing WGN. But
with our Miraco 5we don’t have any
trouble. Just a slight turn of the
dials and it isn't there. We can get
outside any_night better than our
neighbors.” Here are some outside
stationswe have heard in fonrnights
on the loudspeaker: WJJD, WORD,
WCBD, WLIB, WSMB ew Or-
leans), 'WSAL, WOC, WSM. WEAF
{New York City), KFKX (Hastings,

[v) FNF,

Neb.), K (benyar), K H
KDXA (Pittsburg), WHAS, WLW.
AFD, WLBL, WLR. Everyone

w s 3

that hears the Ultra-5 is in love with

t and says it is 8o clear. Herman

C ... ,Chicago, Illinois.
PENNSYLVANIA HEARS
CALIFORNIA TO CUBA

Your Ultra-5 works splendid; from

Los Angeles to Cuba, everything

came infine. Roy H. . . . . Roches-

ter, Pa.

SOLD IT THE DAY RECEIVED

I received my Miraco Ultra-5 a few
days ago and sold it_the very same

night. The buyer is very much
&leasad. It sure works fine. Jacob
< . ., Beulah, N. Dak.

57 STATIONS IN FIRST
FEW DAYS

[ bave one of your Miraco Ulfra-5 Qur, Ultra-5 arrived in fine shape.
3

radios and it's working fine. I get
all stations from coast to coast and
would like to be one of your agents,
gen{jri:, E.E.. .. .Cooperstown,

QOUTPERFORMS ALL OTHER

% SETS IN HIS LOCALITY
Thereis not a radioin this neighbor-
hood that can compare with the
Miraco Ultra-6. J.H. ... Alden,

Iowa.
COAST TO COAST THE
FIRST NIGHT
The first nigbt I had the Miraco UI-
Santa Catalina Island on

and last night Chicago, W. 0. K.
Lygton LW 0o Hot Springs,

TENNESSEE HEARS CALIFORNIA
Received my Ultra-5 0. K. Never
saw u set packed 8o well. A to per-
formance, it's just simply wonder-
ful. No trouble for ma to get Los
Angeles, California, and without
any interference. Wonderful tone
and easily operated. W.F. T
Adamsville, Tecn.

AS GOOD AS IT LOOKS
| received the Ultra-5 in fine shape. It is a beautiful
plece of furniture and works just as good as it looks.

Arthur E. A . . . ., Greenock, Pa.

YOU'LL WANT IT, TOO!
The Miraco Ultra-6 you sent ma is so satisfactory I would
E « « ., Torrington, Conm,

HAS EXCEPTIONALLYIFINE'TONE
e. My friend liked it
very much and said it certalnly is a
and has an exceptionally fine tone.
like to sell your ssts in my spare time. H.
M.S...., Stottgart, Ark.

like the ageney forit. Wm. E.

My Ultra-5 works fin

|

Had no trouble at all hooking it up.
Set it up about 11:00 A, M. and
heard several stations. Including
tonight we bave gotten 57 stations
without just trying to get new ata-
tions for we listen to the different
i:mgrams ag_we get them. Claude
.« ., Willow Lakes, 8. D.
1OWA HEARS MEXICO CITY
We have given the Ultra-6 quite a
thorough tryout and are very well
pleased with ita performance.
Alongside of an expensive receiver
its performance on tone, volume
and distance are more than we ex-
pected. We pulled in KFI, Los An-
cles, Cal., with many others the
grst evening and last night Mexico
City eame in clearly on the loud-
speaker. Lewis W. . o Green-
ville, Iowa.
PRAISES ITS CLEARNESS
I received my Ultra-§ in fine condiz
tion and am very pleased with it. I
really think that it is the best
radio I have heard. Every-
thing comes in 50 clear
and plain. Sydoney C. M.
- &.Harrwn. ont.

00d aet
would

ht turn of the dials an
hicago local stations
broadcasting /get everpwhere oniside.
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we make to Users
who will demonstrate e owe'r ew
our set to friends.
- o P
wald,.
(J
Guaranteed by Tested and Approved
One of the Oldest by Radio’s
Radio Builders Highest Authoritieg
[ULTRA SELECTIVE FIVE TUBE SET IN MAHOGANY CABINET]
You can either save or make a lot of money by sending 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 unconditionully guaranieed. The wonderful selec-
tivity, long distance range, clarity of tone, power and volume of this famous set—
plus its beauty of appearance and splendid 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 model
Miraco Ultra-5 is an astonishing bargain, in the opinion of radio authorities. Rememper, too, tha.t each
Miraco comes completely built, thoroughly tested and fully guaranteed by the great Midwest Radio Cor-
poration—one of America’s oldest, reliable and most successful makers of quality sets. Send coupon now.
o ratiny with el L
5 A celebra -
highest priced sets ed Ultra-5
Note the neat, sturdy,
high-class construction,
Af(l wiring concealed
under genuine Formica
base panel (A). Wir
ing is flexible to pre-
vent broken or noisy A
connections. Genuine | (D
Formica panel (B)—
handsomely gold- 3
etched on front. &
Oscillationg are
easily controlled on all
wave-lengths and '‘B’’ battery con- —
sumption is minimized whila selectivity, distance range,
clarity and volume are amazingly increased by the patented
‘’Counter-Balancer”’ (C) and ‘*Duoformer’’ ultra low loss inductance coila
(D, E and F). Adjustment for different length aerjals (G). Shielded transformers, of R 5
celebrated make, amplify without distortion (H and I). Lowest dielectric loss type sockets—rivetedinto b
base panel. Low losa plate condensers—and other latest features of costliest sets. Literature describes fully—send for it}
. .
OtherMiraco Long DistanceSets
Remember you are dealing with a big,
responsible zorporation- oneof the oldegt _Get
and most successful in the industry, = Special Offer!
+ concern which has grown to immense size
through the recommendations of satis- g——
fied customers—when you buy a Miraco. Ff
Absolutely norisk on your part. All Miraco sets work A
! on storage or dry batteries, are easily connected,
oxerate ,and logged. Approved by Radio’s Highest
uthorities. Unmatched values! Let testimony of
users convince you. Send coupon_ for complete
literature and AMAZING SPEé)IcAL OFFER!
» ape Y ,
All the Proof You want is waiting for You, — ENGIRY
Reports f hosts of users in every state prove Miraco seta—at rock-bottom factory prices— RAI)
oﬁ?;esrfg:: ae(t’: costLin% u dtu thr?et tirg)es as xlnuc};. Sem?i fﬁf, ’l;séttf:% literature, SPECL GET S\ EM
FER and plenty of edditional testimony leaving no do — St
Og'f{ﬁl?ra:o Rgdio(.gets ’t:m()cuut:mCoast.x . . T -COAOSISZb
WMIDWE T RADIO CORPORATIO
o S s1d sofSets — 3, Ohio
Pioneer Builder Cincinnath O
lars regarding ¥
s treet FFER andall particl io supplies-
4045 Bast Bishth S cppor AL OFTEE oo ets and all 7
literature, o on Guaranl
Send freeey‘ Saving PO 051‘“:“
ig mmoney:: 7 Dealer-
‘ﬁgAgent [} User 0 q’g
NAME om0 - 4
ADDRESS ccoceereeemm Y

PRINTED BY GILES PRINTING C0., LONG ISLAXD CITY
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cAsk Your Nearest Radio Dealer for a

Bradley-Amplifier |

Surprise Your Friends

With The Improved Tone Quality of Your Set
IT IS 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.

el

b

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
amplity 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.

Resistance~Coupled NI, ...t
PERFECT AUDIO AMPLIFIER Jl| addeess.oooooooooooioo

@
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RADIOTRON
UX-112

RADIOTRON
UX-120

- RCA-Radiotron
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