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Be a Radio Expert

Get into the great new Big-Pay
Industry—Radio. If you're earn-
ing a penny less than $50 a week,
: clip coupon now. Send for AMAZ- B
ING FREE BOOK. Be a Radio Expert,
and draw down big money for the easiest and
most fascinating work in the world. Positions
everywhere. Thoroughly-trained men are
in big demand. Need for Radio Experts
in every commpunity. Short hours. BIG
PAY. Free book gives all the facts.
Astonishing opportunities—thousands of
them! Every day N. R. I. trained men
are taking good places in the Radio field. Free book
tells all about their success. Send for it now!

) LEARN QUICKLY AND EASILY

N
\O AT HOME
O Master Radio Engineers will show you how to qualify
— quickly and easily at home, for Radio’s fine jobs. We
guarantee to train you successfully. Lack of experi-
ence no drawback—common schooling all you need.
\  Our tested, clear methods make it easy for you.
\  Send coupon now for free proof.
Instruments Given Famous Training That
with Course “Pays for Itself”

All instruments shown here : .
\ and many others given to stu- | Spare time earnings are easy

dents for practice work while | in Radio. Increase your in-

lefa""i“g-, Relceit"il'(‘.g 55, | come almost from the start

rom simples 1 (4] .

thousand mile receiver, lthrough practical k}lowledﬁe
an UNEQUALLED | we give you. ' This is the
OFFER. Manyother | famous practical  training

b{ﬁ,,;,?&"t?ﬁ: ofnfyf that pays tts own way.

-
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Operates WMAQ

“Accepted a position with
Chicago Daily News—Station
WMAQ. My income practi-
cally doubled, thanks to your
fine course.”

Kerte Kimearr, Chicago.
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\
\

ing Book

Gets Big Job

“Just been made Sales Man-
ager of this Radio concern—
2 big raise in pay. Regret I
i did not take course sooner.”
R. E. Jones, Bay City.

Most amaz-
ing book on §
Radio ever =
written — =
full, inter- _R - W‘Uﬁ“ -1//“
esting facts | IcCH e
about this j . . r— __VR_E\V_A*RDS 'N.F.A,Dlo
great field } R
and how we °
prepare you = e
and help you start. You \You det
can do what others have

done. GET THIS BOOK. . all of

Send Coupon - these

Send coupon today fer g

special limited offer, includ-

ing all instruments—you’ll get

full particulars by return mail.

National Radio

Institute

Dept. AX5, Washington, D. C

ORIGINATORS OF RADIO HO ~T UDY TRAINING

: ¥
e o — T

NATIONAL RADIO INSTITUTE

Dept. AXS,
Washington, D. C.

Without obligating me in any way, send me your free book,
“Rich Rewards in Radio,”” and all information about your
practical, home-study Radio course.
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Look What These Cooke

Trained Men Are Earning " It’s a shame for youtoearn $15or $20 or $30
Makes $700in24 J aweek, when in the same six days as an Elec-

Days in Radio trical Expert youcould make$70 to $200—and

“Thanks to your interesting doit easier—not work half so hard. Why then

Course I made over $700 in 24

days in Radio. Of course, this | remainin the small-pay game, in a line of work that offers no chance,
but I run from 510 teSi0eleas | 1O big promotion, no big income? Fit yourself for a real job in the
profit every day, so youcan | oreat electrical industry. I'll show you how.

see what your training has
done for me.”

—r eraeenns | D€ an Electrical Expert

week e Jacquot | Farn $3,500 to $10,000 a Year

Auto Ficcntity sod baery | Tod he ordinary El he “screw driver” k

uto lectricity and . battery | Today eventhe ordinary Electrician—the “screw driver” kind—is making money—big
;vsg;szg:]i( ;?;3’3%%’3;?&121;53 money. But it's the trained man—the man who knows the whys-and wherefores of
started. 1don’t believethete | Electricity—theElectrical Expert—whois picked out to“boss”the ordinaryElectricians
is another. school in the world —to boss the Big Jobs—the jobs that pay $3,500 to $10,000 a Year. Get in line for one

2*;35;’;; St;,‘sfg’;gy}555°"s e | of these“Big Jobs.” Start by enrolling now for my easily learned, quickly grasped, right-

RCBERT JACQUOT, 2005 W. Colorado Ave, up-to-the-minute, Spare-Time Home-Study Course in Practical Electricity.
Colorado Springs, Colo. Age or Lack of Experience Get Started Now—Mail Coupon |
$20 a Day for No Drawback Electrical Book ang LI~ Cooke, Chicf Engincer

Proof Lessons, both Chicago Engineering
Free. These cost you Works

i
2150 Lawrence Ave..
Depte 21
Chicago

Youdon’t haveto be aCollege Man; youdon't have
3’ Schreck to be aHigh School Graduate. AsChiefEngineer of
Use my nameas areference theChicagoEngineering Works, I knowexactly the
and depend on me as a boost- kind of training you need, and I will give you that
er. The biggest thing I ever training, My Course in Electricity is simple,

did was answer your adver- thorough and complete and offers every man, re-' @ bright future
tisement. I am averaging bet- gardless of age, education, or previous experience, the inElectricity.
ter than $500 a month from chance to become. in a very short time, an‘Electrical Ex- Send in
| my own business now. I used pert,”” able to make from $70 to $200 a week.
to make $18.00 a week.” No Extra Charge for Electrical
A. SCHRECK, Phoenix, Arizona Workilglg Outtit

o Withme,youdopractical work—at home. Youstart
Plant Engineer~~ right in af_t:ert your first few lesasonsk to work at your
profession In @ reguiar way and make extra mone, D

Pay raised Iso% your spare time. For this you: need tools, and I give them
N to you—b big complete working outfits, with tools, measur-

. “Iwas adumbbell inelectric- ing instruments, and a real electric motor—5 outfits in all,
ity until I got in touch with A

vou Mr. Cooke, but now I Your Satisfaction Guaranteed

have charge of a big plant in- So sare am I that you can learn Electricity—so sure am I

cluding 600 motors and direct that after studyinﬁawith me, you, too, can get into the *‘big

money’’ class inelectrical work, that I will guarantee un-

a fOrCﬁ ]°f 34 men—electri- derbond to return every single penny paid me in tuition, if,
cians; helpers, etc. My salary when you have finished my Course, you are not satisfied it
has gone up morethan 1509.% ‘was the best ltnvesﬁgxegstgmu(iv.er maéle.‘. And back of me
GEORGE ILLINGWORTH, inmy guarantee, stands the Chicago Engineer- L.L.COOKE. -TheMan
Calumet Road, ing Works, Inc.,a twomillion dollar institation, Dept. 21 - Who Makes

thus assuring to every student enrolled,notonly
Holyoke, Mass, a wonderful training in Electricity, but an un- MAIL

surpassed Student Service as well,
COUPON

2150 Lawrence ‘‘Big-Pay”
Ave,, Chicago Men
Senctl) melzlxt once \aritglou‘: obligation
igi t com-
FOR MY ® pyour ig 1llustrate ook ‘and com

big . o lete details of your Home Study
5 ol t fltS gwg \ 5 fges .Iou%gs;i.%zzﬁésﬁ;s:za,ﬁz‘:%ggﬁm
no extr%%?ﬁ ) ST, A ——
‘ ChargC%ﬁD %%“ 9 ’ / ' A TS e e I
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The Worid’s Largest
Exclusive Radio Mail Order
House Will Send You This
Wonderful Book FREE?

64 illustrated pages containing thousands of bargains in radio sets, semi-finished sets

and radio kits of all styles, sizes and approved circuits. 5
Beautiful models of the very latest designs and types.

ceiving range. Also contains everything in radio supplies,

Positively the world’s greatest 5-tuberadio bargain.
cabinet of latest design with sloping Bakelite panel of Satin
graved as illustrated. Constructed of the finest low-loss condensers, coilg
end sockets. Bakelite baseboard paneland dials. Price forsetonly.......
Transportation charges extra, Shipping weight 25 lbas,

with adjustable unit, 2-45 volt * B
battery, cable for battery connection, 5-201A tubes, Aerial and ground
equipment, and everything complete ready to set up and operate.
Nothing else to buy. Price........ e RS T
Transportation charges extra. Shipping weight 100 lbs.

Elaborate console models with Joud speakers
built right in cabinets of genuine mahogany and walnut. All sets guaranteed. Coastto coast re-
including batteries, chargers, loud
speakers, transformers, condensers, rheostats and any other parts you may want for improving
your set or building a new one. Guaranteed saving to you of 2§ to 34.

The Biggest §-Tube Value on the Market

] ; Regular $75.00 value. Ourlarge quantity
production enables us Lo sell this set for only 529.501, fully bujlé, anltll viire%in belautifuﬁ rgahogany
nish, handaomely etched and en-

s2gQse

This set with all Accassorles, Including the famous American Bell Loud Speaker
' batteries, one guaranteed 100 Ampere Hour storage LN

s59175

1926 Catalog of
RADIO
BARGAINS

-tube sets as low as $29.50.

Order Direct From This Page!

Save 34 to 4. Sets on this page are ty] F
tects you. Money cheerfully refunded if you are not satisfie:

ical examples of bargains throughout our catalog. Our guarantee pro-
. Write your order and prices plainly. Send post

office money order or bank draft for full amount to insure safety. Refer to any bank or commercial agency regarding our reliability.

Columbia Grand 5-Tube Console Set

‘57

Beautiful Walnut Cabinet In twos
toned effect. Two door panels inlaid
with highest %rnade burl walnut.
Cabinet §s 39 inches high. Top
measures 13x37 inches. Equipped
with high-grade built-in loud speaker
with adjustable unit. Large, roomy
interior for holding all batteries,
books, ete. The Columbia Grand
is a 5-tube tuped radio frequency
recelver. Coast to coast receiving
range. ‘Tune in stations desired—
very selective. Haslatest type,low=
0ss condensers, coils and sockets.
Bakelite baseboard, socketsand dial
knobs. Dialgare bea.umull%etched
In gold on walnut finish bakelite
anel. Price for set only, fully
ulit and wired—$57.95,

_ Shipped by frelght ot express.

, Whic de 2-45 volt *'B’* baiteries, one guar-

anteed 100 ampere hour storage ‘A’ battery, 6-201A tubes, muiticolocord cable

for easy battery connection, aerfal and ground equipment, instructions for getting

up and operating Y ng plete, nothing else to buy— 34 95
Transportation charges extra. Shipped by freight or express. $ o

built-in_loud speaker
and adjustable nunit.
Has compartments for
storage‘"A’’ and ‘8’ battere
ies, battery charger, radio
book of instructicns, etc.

Xtra.

Transportation charges €
This set with all fes, which

s R TR

Semi-Finished 8-Tube Super-Heterodyne

World’'s Famous 8-tube Super-heterodyne. Fully mounted on panel
and baseboard. Comes Completely assembled ready towire and operate.
We have testimonials from thousands of builders of this set. Some have re-
ceived foreign stations on loop aerial. Unsurpassed in volume and tone
quality. Low-loss straight line frequency condensers, vernier dials, finest
quality rheostats, Matched Columbia long wave transformers. Requires
only three screws for attaching panel and baseboard and set is ready to
wire and operate, 7x30 panel. Price of set only $43.75.

Requires following accessories to complete this set: 7x30 cabinet, 8-201A tubes for stor=
age battery operation or No. 199 tubes for dry cell operation, 100 Ampere hour storage
battery, 2-45V ‘'B’* batteries, loud speaker, center tapped loop aerial, All these items
are listed in our catalog, at a tremendous saving.

Our semi-finished sets come with all parts mounted on panel and baseboard ready for
wiring. Do not fail to send for our catalog. Remember—we are the largest exclusive
radlo mail crder dealers in the world and carry the best of everything in radio. We save
you 1-3 to 1-2 on everything in radio. Detailed descriptions appear in our catalog.

for operating. Guaranteed

Semi-Finished 5-Tube Radio
Frequency Set

This special offer is astounding the radio world. Coast to
coast reception on loud speaker. Low-loss condensers
and sockets. Highest quality transformers. Bakeliterheostats.
All wiring concealed under Bakelite baseboard. 7x18 panel
—fits into any standard 7x18 cabinet. Complete instructions
saving to you of
Price of set all mounted, $18.75. Cabinet of same
model as American Radynola pictured above $5.65 extra.

$50.00.

Our linz is complete, in-
cludes all popular sets,
such asSuperheterodyne,
Neutrodyne, Ultradyne,
Reinartz, Regenerative,
Radio Frequency, Brown-
ing-Drake, Super-Hetero-
dyne Reflex and all other
latest circuits. Kits, sets
and parts by well-known
manufacturers S.S‘ll(l:!.l as

NEUTRODYNE

Genuine Licensed Neu-
trodyne kit of partscome
fully assembled on the
panel and baseboard
with complete instruc-
tions ready to wire

$29.75

COCKADAY

3-tube Cockaday kit
of parts, fully assem-
bled on panel and
baseboard ready to
wire

$15.85

REMLER 8-TUBE
SUPEK
HETERODYNE
Complete parts for
Best 45 Kilocycle
Super-Heterodyne
Genuine Remler parts

$49.50

Frost, Howard, !
Brandes, Western Eies-
tric, Columbia and others.
R

ULTRADYNE

Complete parts for 8-
Tube Ultradyne receiv-
er, without cabinet,
complete with blue-
print, instructions and
diagrams

$45.85

ULTRA-AUDION

One-tube Ultra-Audi-
on. Wizard of radio,
Fully assembled and
ready to wire, with
instructions

$6.35

BROWNING
DRAKE

4-tube complete low-
loss parts

$32.40

HARKNESS

2-tube reflex kit of
arts, fully assem-
led on panel and
baseboard, ready to
wire, complete in-

structions

$16.95

Catalogincludes list of broad-
casting stations, general radio
information and facts about
our free service division,
Write for It today.

RANDOLPH
159 N. Union Ave.

RADBIO CORPORATION

Chicago, Illinois

Dept. 226

OUR GUARANTEE

Every article exactly as repre=
sented. Every articlelstested
before shipping.
satisfaction guaranteed.

Cowuplete
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SCIENCE and INVENTION READERS BUREAU

Time and Postage Saver

N every issue of SCIENCE and If the advertiser requires any money
INVENTION you undoubtedly or stamps to be sent to pay the mailing
see numerous articles advertised about charges on his catalogue or descriptive
which you would like to have further literature, please be sure to enclose the
information. ' correct amount with the coupon.
To sit down and write an individual We will transmit to the various adver-
letter to each of these respective con- tisers your request for information on
cerns, regarding the article on which their products.
you desire information, would be quite This service will appear regularly
a task. every month on this same page in
As a special service to our readers, we | SCIENCE and INVENTION.
will write the letters for you, thus sav- |  If there is any Manufacturer not ad-
ing your time and money. | vertising in this month’s issue of
Just write the names of the products SCIENCE and INVENTION from
about which you want information, and whom you would like to receive litera-
to avoid error the addresses of the man- |  ture, write his name, address and the

ufacturers, on the coupon below and product in the special section of the
mail it to us. ? coupon below.

Tear ALonG THIS LINE

READERS' SERVICE BUREAU, 8 &11-2
Experimenter Publishing Co., Inc., 53 Park Place, New York, N: G

Please advise the firms listed below that I would like to receive detailed information on their product
as advertised in the ... issue of SCIENCE and INVENTION.

="THIS FORM SHOULD NOT BE USED FOR TECHNICAL QUESTIONS

If Catalogue

ADDRESS List here specific article on ?ifle ?:"‘:f;zt:

(Street—City—State) which you wish literature. ed, check in
this column.

NAME

........................................

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

issue.
NAME ADDRESS
(Street — City — State)
N O T T R T C I S b . - e AT o T2 e s o e S o [ Dealer’s name..
Your address ... cdegere || o el o s = His address.
O s;t;c;r;eg:fl" City. oo . Staten (Cl /e e m—— e = State............

—
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HOW TO INVENT—
WHAT TO

and What to Do About Protecting
and Selling An Invention

LTHOUGH the fact has been univer-
sally recognized that Invention is
governed by a few simple, easily ac-
quired, fundamental principles, no

one ever tliought of putting these principles
in black and white so that everybody inter-
ested in invention could read them. In spite
of the fact that Thomas A. Edison made his
famous statemert that invention should be
taught as a science, thousands of people can-
tinued to work blindly, doggedly, haphazardly
to perfect their ideas.

But now anyone can learn how to invent.
IFifteen famous inventors have at last given
to the world the laws and principles of Inven-
tive Science. They have shown every ambi-
tious man and woman how to invent. They
,re teaching Invention exactly as other people
are teaching law, medicine, bookkeeping. In-
stead of spending years groping blindly, in-
stead of wasting your time in useless, heart-
breaking drudgery, vou learn how to com-
plete your ideas quickly and what to do about
ilem when they are completed. You learn
how to think so you are sure to
succeed.

Everybody Invents

For a long time it was common-
ly believed that every invention
was a matter of pure luck—the
result of some happy inspiration
that suddenly flashed through a
man’s brain, and which made him
fabulously rich without the slight-
est effort or thought. But you
can prove for yourself that this is
not so. You can prove for your-
self that invention is the result of
thinking and action along definite-
v exact, scientific lines.

Suppose when you went home
tonight, vou found a window rat-
tling. Through vour mind would
flash, almost insiinctively, a regu-
lar order of thoughts which char-
acterize the conception and com-
pletion of every invention the world has ever
known. First, you would recognize a prob-
lem to be solved—the rattling of the window.
Then you would think of several principles
of science or mechanics which would solve
vour problem. You might think of the
scientific fact that if you poured water on
the frame the wood would swell and tighten
the window. Ycu might think of using a
nail. But what you most probably would do
would be to use the oldest mechanical prin-
ciple known to man, the wedge.

What Invention Is

Brought down to its simplest terms, that
is exactly the way every invention has been
made — combining two ideas; a problem
which must. be solved and a fact of me-
chanics or science which solves the problem.
So. although you mav never have thought of
it in just this way, every time you solve a
problem in your daily life—at home, travel-
ing, or in business—you are an inventor ; you
use the principles of thought and action
which govern the Science of Invention!

mous

Raymond F. Yates, who
with fourteen other fa-

inventors,
makes it easy for you
to learn how to invent
i your spare time at
home.

—How to develop your imagination
—How to develop your ideas

—How to get the facts you
inventions

—How to keep legal records of ideas

—How to use scientific principles of mechanics

—How to avoid wasting time on impractical
inventions

—How to apply for 3 patent
—How to organize a company
—How to protect your rights

—How to market a patent

and hundreds of other vitally important facts

which EVERY successful inventor knows and
uses.

need for

You can see, therefore. how easy it is for
vou to develop your natural instinct to “fix
things.” The same processes of thought that
almost instinctively told you to fix a rattling
window with a wedge can be so well devel-
oped that vou can learn to invent other things
almost as easily and quickly. You know,
too, that every invention is made
only by thinking inventively.
And every inventor is agreed
that the principles of Inventive
Science are so simple, so easy
to learn that any one, regardless
of training or education, can
develop himself to become a suc-
cessful inventor!

With every new advance, with
every new discovery that the
world experiences, more problems
are coming up—and more inven-
tions are needed to solve these
problems. Now, as never beiore,
are new inventions wanted, and
the world will pay a fortune to
the man or woman who gives it
just one of the inventions it needs.

Even little ideas can bring you

fortune.  Eberhard, who in-
vented the rubber on the end of a
pencil, has been paid hundreds of
thousands of dollars for his simple idea. The
man who invented the metal tip for shoe-
laces, the man who conceived the idea of
the “humped” hairpin, the man who devel-
oped the metal tape measure; all have
achieved success and wealth as great or
greater than the inventors of large ma-
chinery.

Learn how to invent at home

If you would like to develop your natural
inventive ability along smoney making lines,
instead of trifling with ideas—if you would
like to DO something about your ideas in-
stead of letting someone else patent and mar-
ket them ahead of you, let this great Course
in Inventive Science help you. Get the advice
and the help of the fifteen famous inventors
who tell you the secrets of invention which
vou MUST know to be successful.

This is the first course in practical inven-
tion that has ever been devised. In simple,
easy-to-understand language you are told
how successful inventors work; you learn
how to think along inventive lines, you learn

now
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the short-cuts to successful invention; you
learn how to usé the secrets of invention
that conyert a simple little idea into money,

No ore step in invention has been omitted.
Everything you want to know about inven-
tion—developing your ideas, securing infor-
mation you need, how to apply for patents,
how to protect your rights, how to sell your
invention—are taken up steo by step, so that
when you have completed the course you have
a wealth of information worth thousands
upon thousands of dollars.

FREE—New Book on

Inventive Science

A wonderful new book has just come
from the press that tells you all about the
Science of Invention. It tells you how to
avoid the pitfalls that have brought fail-
ure to thousands of would-be inventors.
It tells you how to learn the secrets of
practical invention, which famous inven-
tors discovered only after years of heart-
breaking effort and discouraging mis-
takes and it tells you how to do this in
only fifteen minutes of your spare time
each day. This fascinating book will be
sent to all those who are genuinely inter-
ested. Get the advice of those fifteen
famous inventors. Let them tell you how
you can easily learn the secrets of success-
ful invention. Send for this Book today
as only a limited number are available
for free distribution. Send the coupon
below NOW, or a letter or postal card
will do. ‘There is no cost or obligation.
This bureau is not connected in any way
with patent attorneys or manufacturers.
Our only work is to help ambitious men
and women to develop their inventive
ability—to become successful inventors.

Bureau of Inventive Science
Dept. 71, Wisner Building, Rochester, N. Y.

;--mE:-----------------u----‘

% BUREAU OF INVENTIVE SCIENCE 1
& Dept. 71, Wisner Building :
I Rochester, New York [ |
8 Please send me your free book, “The Science of :
# Invention.” 1
L ]
' 1
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Helpful Information

of Utmost Importance to

Ouwners of Models L-1 and L-2

ULTRADYNE

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 correspond- ice, will be given, without cost, if you write
ence to Mr. R. E. La-
cault, Phenix Radio Cor- at once.

poration, 114-G E ast 25th

Street, New York City. _%/ W@d

Chief Engineer,
PHENIX RADIO CORPORATION.

e
i T R A W R T L AL TG i [ R I e
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NO DIALS ||

NO PANEL
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BUILT-IN

ea’ Z/oe

— ||| LOUDSPEAKER
N

N 135

West of the
Rock= Mountains $140

PEOPLE of taste will instantly recognize in the
ULTRADYNE, Model L-3, the long-awaited

perfection in radio-musical instruments. This new

receiver offers complete mastery of the air’s riches;
effortless operation—as simple as playing a phono-
graph; and a new artistic form that blends harmoni-
ously with its environment.

Better than the most exacting critics of radio ever demanded, more
than the radio authorities themselves predicted. Complete freedom

from entangling technicalities.

“Belongs” in almost any scheme of

furnishings. The perfect harmony of scientific skill and artistic

genius.

Radio never held out more attractions for you than this new kind
of receiver makes possible, See and hear it demonstrated at the
higher standard radio shops and department stores.

The ULTRADYNE, Model L-3, Chief Engineer of this Company,
is a six-tube receiver employing and formerly Radio Research

the fundamental principles of the

best circuits greatly refined and

marvelously simplified. No dials—
no panel; just two inconspicuous
levers which constitute a station-
selector.  Volume adjustment, the
only other control. Beautifully duco

finished, duo-toned panelled mahog-

any cabinet.
Oesigned by R. E. Lacault, EE,

Engineer with the French Signal
Corps, Radio Research Labora-
tories.

To protect the public, Mr, Lacault’s
personal monogram seal (REL.) is
placed on the assembly lock bolts of
all genuine ULTRADYNE Model
L-3 Receivers. All Ultradyne Re-
ceivers are guaranteed so long as
these seals remain unbroken.

Write for illustrated descriptive folder

ULTRADYNE

MODEL L-3
PHENIX RADIO CORP., 114G East 25th St, NEW YORK

www americanradiohietory com
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New York Electrical School
29 W, 17th St.,, New York, N. Y.

Please send FREE and without obligation to
me your 64-page book.

D000 %000 0t0 T o 5 e e e ] .... NAME
............ crrrrel e donl 88 STRRE T
CITY =

s

Master Electricity By
Actual Practice

The only way you can become an expert is by doing the
very work under competent instructors, which you will be
called upon to do later on. In other words, learn by doing.
That is the method of the New York Electrical School.

Five minutes of actual practice properly directed is worth
more to a man than years and years of book study. Indeed,
Actual Practice is the only training of value, and graduates
of New York Electrical School have proved themselves to
be the only men that are fully qualified to satisfy EVERY
demand of the Electrical Profession.

The Only Institution of the Kind
in America

At this “Learn by Doing” School a man acquires the art
of Electrical Drafting; the best business methods and ex-
perience in Electrical Contracting, together with the skill
to install, operate and maintain all systems for producing,
transmitting and using electricity. A school for Old and
Young. Individual instruction.

Over 9,500 Graduates are Successful Men
in the Electrical World

No previous knowledge of electricity, mechanics or mathematics is
necessary to take this electrical course. You can begin the course now
and by steady application prepare yourself in a short time. You will
be taught by practical electrical experts with actual apparatus, under
actual conditions.

The N. Y. E. S. gives a special Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners.
The course covers completely all Systems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplanes,
etc.

Let us explain our complete courses to you in person. If you
can’t call, send now for 64-page book—it’'s FREE to you.

New York
Electrical School

29 West 17th Street, New York

WwWW.americanradiohistorv.com



Volume XIII
Whole No. 153

L (IO

\\\\‘

Editorial and General Ofﬁces,

UL T ninn g R

“Those Who Refuse to Go Beyond Fact Rarely Get As Far As Fact” -

@W@ and

w““

(AL AT

i

% January, 1926 g
\\\ \\\\ No. 9
\\\ & \\\ & e wd
- - - 53 Park Place, New York

-« H UX LE Y

AR S

SPACE

By HUGO GERNSBACK

F there is any one subject that can bring home to
us our human insignificance, as well as the insignifi-
cance of our earth, that one thing surely is space.

When we speak of space we refer to the universal, in-
finite space of Nature. It takes but a minute’s reflec-
tion to understand that if the solar system is floating
in a vast space, wherever you go, into whatever direc-
tion, there must be more space; and that if you finally
come to the extreme boundaries of our universe, you can
not by any possible logic have reached the ends of space,
because beyond the universe there must be still more
space.

The capacity of the human brain is such that it is im-
possible to clearly comprehend the tremendous truth be-
hind this simple statement. Nor has the human brain
the capacity to think out the infinity of space as a whole.

Just like time, which really does not exist—except in
our minds—space has no end, as it has no beginning. If
you were to shoot a cannon ball out into free space, and
providing it were not to collide with any heavenly body,
that cannon ball would roll on at its original speed, not
for hundreds, not even thousands, but for billions upon
billions of years; without end, without ever coming to a
stop.

Either this statement is logical as far as the human
mind is concerned, or else it is wrong in its entirety, and
if it is then there is no infinity, as we understand the
term; but space may actually be finite, and due to some
complexity of the human mind we simply cannot under-
stand the problem.

According to Einstein, space is not infinite, but, rather,
circular in shape. However, there are few scientists who
share Einstein’s view in this respect. And the study of
the heavens, as our high-powered telescopes and our
sensitive photographlc plates attest, reveals every so
often new wonders that were not dreamt of before.
Every once in a while a new star, so-called “Nova,” is
discovered, and by calculation it is found that such a
star probably collided with another star anywhere from
1,000 to 10,000 years ago. We see the evidence of that
occurrence only now, because it took the light that long
‘to.reach us, even though it travels at the rate of 186, 000
miles per second.

Photography and systematic observation of the heav-
ens have been with us but a comparativelv short time.
There were no photographs of the

ot

cause by that time a great many stars may have become
extinguished or new ones added. In other words, many
of the stars we are looking at now may have been extinct
for hundreds of thousands of years, although we are still
witnessing the conflagration as it took place in prehistori-
cal times. Such are “the unfathomable distances of stel-
lar space.

We know so little about universal space at the present
time that we can only venture a few remarks on the
subject. We have very little idea as to the proportion
of matter contained in space to space itself. Most likely,
however, the matter contained in all space may be com-
pared to it as a grain of sand compares to the ocean—
the sand representing matter, the ocean, space. Yet we
know that the various %tars, probably in their immediate
neighborhood, contain a good deal of cosmic dust, the
same as the solar system contains a vast deal of such
dust and matter outside of the sun’s planets. We have
many indications that this must be so, hecause in the
course of ages, several planets, and perhaps many satel-
lites, have been broken up into dust.

Our present asteroids probably constituted a planet
at a date far back in the evolution of our solar system,
whereas Saturn and its rings show the same thing. If
there is any great amount of matter between the various
universes, we have no means of knowing, nor have we
even a vague idea how far the various universes float
apart, The universe to which we belong includes most
of the visible stars, but it is most hl\ely that there are
millions of other universes, so far removed from us, that
it is impossible for light rays to bridge the gulf between
these various universes.

As a matter of fact, we have no indication whether
our entire universe is resting in space, or is traveling
with tremendous speed to some other point in space.
The reason is that there is no fixed point anywhere in
space from which we could judge that we were moving
or not. We now know, of course, that the solar system
is moving rapidly tow ards some point in our own uni-
verse, but whether our own vast universe is itself mov-
ing or not it is impossible to state.

With such vast spaces to traverse, our own universe
could possibly rush through space at a million miles per
day without our being any the wiser. We might be rush-
ing right into another universe, some-

heavens taken further back than 60
or 70 years ago. Some of the stars
which look permanent to us now may
simply be Novae, as we know that
term, on a large scale. In other words,
our descendants 1,000 years hence
may see a heaven totally different
than that which we know now, be-
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where in the depths of space, and
might continue doing so for millions
of years without the hest astronomi-
cal instruments being able to indi-
cate such a drift.

All of which goes to show our ig-
norance as to space and the futility
: of human reasoning.
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Hugo Gernsback speaks every Monday at 9 P. M. from Station WQNY on various scientific and radlo subjects.
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World’s Largest
Carilion

By J. KAY LONDON

NE of the most inspiring sights which this writer

has ever seen is the magnificent new carillon which

has recently been installed in the Park Avenue

Baptist Church in New York. This carillon is
the largest both in point of number and size in the world.
It contains a total of fifty-three bells covering a range of
four and one-half chromatic octaves. The base bell, which
corresponds with low E, in the musical scale, weighs approx-
imately nine and one-quarter tons and measures ninety-
eight inches in diameter. The hammer used on this bell
is twice the diameter of the smallest bell in the carillon.
This latter weighs but fifteen pounds and has a diameter of
seven inches. The bells located in the tower are arranged
in tiers. The interior of the church tower is only about
twelve feet square and forty-five bells are hung there. A
separate massive steel frame had to be built in the tower to
accommodate them. In another frame the eight largest
bells are installed. The hammer of each bell is connected
with the console by means of rust-proof steel wires. The
console resembles an old style piano. The bells at the high-

The cutaway diagram
here shows the ar-
rangement of the bells 1
and the position of L]
the console for oper-

ating the bells of the *
largest carillon in the 1
world. This installa-
tion is found at the
Park Avenue Baptist
Church and was pre-
sented by John D.
Rockefeller, Jr., to
this church. At the
present time the
chime concerts are
being broadcast via

radio.

Photo above shows two of the largest bells in the carillon.
Anton Brees, the Belgian carilloneur, is standing between
them.

* GREASE CUP AND
{|  TUBETOCONVEY
GREASE TO BEAR-
INGS —
BALANCING

_ \ggluaems
HEAVY\Q_
| BELLS 5

TRANS-
MISSION
N
SPIRAL
SPRINGS
FOR SMALL
BELLS
“ADJUSTING
ROD
=4
4 X MANUAL
SCIENCE & INVENTION KEY

N G s I e T ot : ;
The arrangement of the bells is clearly shown in the above diagram. The diam-
eter of the smallest bel is seven inches, and that of the largest bell is ninety-
eight inches. The latter weighs approximately nine and one-quarter tonms, 'the 1
smallest bell weighs cnly fifteen pounds. At the right is shown a complete sim- §;,.
plified diagram of the transmission from the console, or as it is sometimes called,
the keyboard, to the hammer of a bell.

R M o L et =

j & g ‘,PEDAL

“—E*SPRING
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er end of the chromatic scale are operated by
hand only, whereas the twenry-nine lower
bells may be operated by either the hands
or feet. The hammers of the bells are coun-
terbalanced by weights and the stroke of the
clapper of the larger bell is about two inches.

It is not often that a visitor may see the
carilloneur at work, but it must be said that
this is one of the most interesting sights.
One might be reminded of a cross between
a boxing match and-a marathon race. As the
carilloneur’s fingers move along the key-
board he punches out the notes striking the
wooden pegs. These are connected by means
of wires to the hammers of the bells. At the
same time his feet stamp down upon the ped-
als. To hear Anton Brees playing a dificult
number and to watch him operate the key-
board and the pedals is thrill enough for any
good pianist. Then accompany this sight
with the glorious music produced by the
most perfect carillon ever built and the thrill
remains to be forever impressed upon your
mind.

It is claimed that these bells are tuned on
the five tone principle which is said to be a
rediscovered art. Three hundred years ago
this method of tuning was known to bell
founders of the Netherlands. Among the best
examples of bells tuned by this means are
those of Hemony. Then for centuries the
art was lost, but after years of investigation,
it was once more introduced and has now
been adopted by all the British bell found-
ers. The bells in this new carilion are ac-
curately tuned so as to enable the carilloneur
to modulate irom one key to another at will
without danger of consequent discords. When
the base bell is struck, it continues to rever-
berate for fully two minutes.

This carillon was presented to the Park
Avenue Baptist Church by John D. Rocke-
feller, Jr,, in memory of his mother. Mr.
Anton Brees, the Belgian carilloneur, who
has played all over the world, has been en-
gaged to play the chimes. In walking up the
tower of the church one will find at the very
top three fair sized bells. On a second layer
there are five bells; in the third tier there
are six bells, each group being progressively
smaller and at the same time the bells of the
aroup are individually smaller. Immediately

=
‘ve|1[n_gl||§|![[!L\.
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under tle group of six is another group cf
eight bells. Two of these have no springs
attached to their hammers for bringing the
hammers back into the striking pesition. Thke
others lave springs provided for the same
purpose. Proceeding down furthzr into the
tower we come across two groups of bells
arranged on slanting wood braces. There
are eight on the upper and eleven on the low-
er slanting brace. These bells are nearesf
the openings in the Gothic structure of the
church. Then looking down ‘inte the tower
one sees four bells arranged as illustrated or
the accempanying page, and in a campanile
built especially for the purpose, the eiga-
largest odells are arranged.

Anton Brees demonstrated to the writes
how easily these bells worked and, pushing
the harimer with one finger, he struck i
against the bell, producing the dzep charac-
teristic tone of the chime. This showed how
delicate’y the hammer was balanced. There i=
just sufficient weight in the clapper to cause
it to be carried hack after it strikes the bell
The bearing point of each clapper is oiled
constan:ly by means of a copper tube con-
necting with an oil cup. The bells themselves
are fixed to their supporting st-uctures br
means of two massive bolts passing through
the top and fixed to the iron I beams. Each
hammer has a safety chain.

The photo at the left shows the back
of a practice console. It would de
impossible to practise on the caril-
lonp so this particular console is
essential. Orchestral bells with
resomators take the place of the
giant bells of the carillon. Photo
at the right shows the Park Avenue
Baptst Church in the tower of
which the bells are installed.

wWwWw americanradiohistorv com

The above phato
thows a few of the
9ells installed in the
shurch tower and the
shoto at the left
shows M= Anton
3rees at the console,
There are fifty-three
Sells, all of which are
zontrolled by the
aands of the pleyer.
Twenty-ninz of them
may also te aperated
by the feet.
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Air Transportation Station of 1950
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Tke uppemmrost secton of this *ransportation termi.
nal, whice mzr 3zcome a reality withn a fxsw
desades, & devoted to landing platforms for ai-
craft as v=Il as td freight and baggage cecmdar--
ments an€ waiting rooms for passengerz. Belowm
thss secties are {fving apzrtments accessidle b3
zlevators =x by zutomabiles zscending on spiza
roadways. Uncerground are the railrozd tracks
together witn thes wsual statioms and waiting rooma.
Tle airpleas tecndaals are plzinly numbered and
designated by l&hting zrrangements to zid inszom:
ing awc-afi.—Reclam’s Universun.
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Unsinkable Ship
Actually Built,

The large illustration at the right shows essential
details of a non-sinkable ship that incorporates
many new and novel features. Recent bad weather
on the Atlantic has brought forward the idea of
unsubmersible ships. In the one illustrated, a six-
inch air space within the skin or outer plating is

797

the leading feature.

1925
ScizNes O
[

HERE have been numerous patents

issued, especially during the war, on

practically every conceivable kind of

unsinkable ship, but it is safe to say
that none of these have ever been tried out
on anything larger than a small scale model,
if they were even carried that far. The
exception is the scheme here illustrated and
described and which is due to Mr. William
‘T. Donnelly, of New York, the well-known
designer and builder of large floating dry-
docks. Mr. Donnelly was a member during
the war of the Governmental Committee ap-
pointed to consider all of the various ideas
and suggestions for rendering ships unsink-
able. This was one of our greatest prob-
lems, if not the greatest, during the World
War, when the German U-boats were sink-
ing ships daily.

This scheme of Mr. Donnelly’s is simple
and the best thing about his idea is that it
was actually ¢ried out on a number of ves-
sels. including a full-sized steamship. This
method of rendering a ship unsinkable was
actually carried out during the war, and a
vessel so equipped traveled across the At-

Vacant spaces in the hold
are filled with air-tight buoyancy chambers.

Small illustra-
tions at right
above show
buoyancy
chambers.

lantic Ocean to Europe. This ship was tor-
pedoed, but the reason why it did not live
to tell the tale is explained a little later on.

The underlying idea behind the design of
the unsinkable ship we have in mind here is
that if we provided an air buoyancy space
or chamber all around the ship and also in
the principal spaces within the ship’s hold.
which are not occupied by cargo, the ship will
float even if the sea-cocks are opened, as an
actual test of this nature proved.

In other words, if the steel plates on the
vessel’s hull were one inch thick, and we
provided a seven- or eight-inch air space
all around the inside of the steel hull, the
weight of the steel would be balanced, and
ignoring the weight of water which might
be taken into the hold if it were empty, the
vessel would float. Instead  of one great
compartment of double-skin construction, air
buoyancy chambers may be built up in vari-
ous ways to do the same work, and in the
ship fitted out according to this scheme,
such chambers were made of wood covered
with sheet iron with soldered joints to ren-
der them air- and water-tight. The buoy-

WWW.americanradiohistorv.com
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ancy chambers are anchored in place, of
course, wherever necessary and are placed
under the decks in unoccupied spaces in the
holds and in other sections of the ship so
that they can exert an upward lifting effort
against the substantial deck girders and buoy
up the vessel.

The illustration given here shows the gen-
eral method of applying the principle
described above, and gives a clear idea
of the ship so fitted. The reason why the
ship equipped with the air chamber method
here outlined sank, when torpedoed in its en-
gine room section, on its way across the At-
lantic near the close of the war, was ascer-
tained by the inventor when he saw the man-
ifest indicating how the ship was loaded. Ex-
tra heavy cargo was on board and the spaces
left in the hold were not filled with buoyancy
chambers. The result was that when the water
came into the hold its weight overcame the
buoyancy of the ship, with insufficient salv-
age chambers, and it eventually went down,
but only after being afloat for 23 hours.

Contrary to an off-hand impression, per-
haps, that the normal cargo storage space on
the ship would be greatly reduced by the use
of the buoyancy chambers, the cargo space
was only reduced about 15 per cent.

Why are not more experiments carried out
with such humanitarian inventions such as
this, the reader will ask, and the answer is
that it is very difficult, as the inventor has
found, to get shipbuilders to try out these
ideas. Furthermore, the big marine insur-
ance companies have no desire to see any
such invention as this come into the field
of ocean transport, for when once it has been
proven successful and is adopted by the large
ship operating and building companies, the
the rates for insurance on ships and cargoes
will be greatly reduced.
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——— | Bridging the English Channel

C longer need swimmers brave the treacherous tides of the Engl’sh Channel or
“hose aith squearnish :tcmachs fear sea cickness when crossing that stretch of
water if thz dream of M. jrles Jaeger, a Swiss engineer, materializes. It is that
inveator’s plan to bridge toe channel and then one can walk across if he feels so
disposed. Tae illustrations om this page show our artist's conceptior of Fow such
2 proposition would appear when completed. It is estimated that th.s uncertaking
woukl cost between $330,000030 and $400,000,C00. In tae plans, all kinds of traffic
have beea rwovided for. Two motor causewzys situated 1.000 feet apart provide
jor mdtor traffic and direc-Zr under this, tracks are -o be laid for trains. Ocean
liners can proceed up and covn the channel, passing under bridges stuated near
both siores. The circu ar msert shows a cross-sectioral detail of tne mo-or cause-
way, railway track and jetz. The map in the lower leit-hand correr shows the
propcszd location for this Ericge. In case of necessity due to war time emergen-
cies, e ther emd of this imper-ant traffic link =sould b= immediately destroved. A
bridge cf this nature would Je of inestim-
able value t> both England and France,
from a commercial vievpoin:; and
furthezmore would provide a protected
waterway bhetween these tao countries
along which >a-ges and other inland water
craft could travel.
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New Helicopter-Airplane g

By C. A. OLDROYD

799

Aeronautical Engineer; Reporter No. 4433 (English Correspondent)

An artist’s conception of the new helicopter in flight
over New York City. A machine of this kind could land
on ordinary flat building tops, as no special landing

fields are required.

SPANISH engineer, Sefior de la
Cierva, has at last given to the world
what appears to be the perfect fly-
ing machine. Recent tests carried
out in England by the Air Ministry of
Great Britain show beyond doubt that the
new machine fulfills all demands that can be
reasonably made on any flying machine.

We all have some time or other built
flying machines, for the kite is really the
simplest type of aerial machine. The sur-
face of the kite is at an angle to the wind
direction, and the air pressure produced by
the wind lifts the kite. The air pressure is
opposed by the pull of the kite cord, so that
the kite cannot drift away with the wind,
but is forced to rise. Stability to the whole
is given by a long tail.

The airplane is based on the same prin-
ciple, only here the kite cord is replaced by
the pull of the propeller. The propeller draws
the machine through the air, and the pres-
sure against the wings lifts the machine
upward. Fixed tail surfaces serve the same
purpose as the feathers at the end of an
arrow, they maintain the machine in straight
flight. By means of rudders and elevators,
the pilot can direct the flight of the ma-
chine.

And, finally, we have the helicopter. One
type is illustrated in Fig. 1. The lifting
action is produced by a giant airscrew
mounted above the structure that serves as
landing chassis and car. As the motor turns
the propeller, the machine ‘lifts off the
ground, and from now onward flies by hang-
ing from the lifting airscrew.

Stability is therefore most difficult to at-
tain with a machine of this type, for -the
wind currents interfere most seriously with
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Fig. 1. A standard helicopter. Fig. 2. A diagramatical view of the auto-gyro showing location and
general principle of the airscrew, which allows vertical flight.

Figs. 3 and 4 show two methods

of landing with auto-gyro.

the air currents around the lifting airscrew.
None of the true helicopters yet constructed
can be called entirely successful, and it is
doubtful whether the world will ever see a
thoroughly satisfactory machine of this type.

The greatest drawback of the helicopter
is that engine failure spells a crash, result-
ing in a more or less complete wreck of
the machine.

The new auto-gyro flying machine com-
bines the advantages of the airplane and the
airship, without possessing any of their
drawbacks. It is small and compact like
the airplane, and capable of high speed with
low power. In addition, however, it can
land in the smallest space, and as the latest
experiments made prove, it can even descend
vertically.

The photo shows the experimental ma-
chine in flight. This has been constructed
from a standard airplane after the original
wings had been removed. Just behind the
pilot’s cockpit an upright steel tube has been

fitted, on which the large horizontal air-

screw. the essential feature of this machine,
is supported. Short steel tube stays to the

side of the airplane body hold the upright

rigid.

This airscrew is, however, not power-
driven, as in a helicopter, but revolves freely
on its axis as the machine travels through
the air. The airscrew consists of four light,
narrow wings, each seventeen feet in length;
at the root, these wings are hinged to a ro-
tating sleeve which goes over the steel up-
right. (Fig. 5.) The wings are supported
by bracing wires; between the end of these
wires and the sleeve strong springs are in-

-serted.

Before discussing the action of the large

wWwWw americanradiohistorv com

airscrew, let us follow the various stages of
flight of this new auto-gyro. Before the
pilot can take off, the large airscrew must
be started. In the experimental machine
shown in the pictures, no provision has been
made to start the airscrew by power, so it
must be done by hand. A rope is wound a
few times around the rotating sleeve, and
several men pull, causing the large airscre
to rotate slowly on its ball-bearing sleeve.

The engine of the machine, which drives
the front propeller, is now started, and the
pilot takes off. We notice that the large
horizontal airscrew turns faster and faster
as the machine runs over the ground; when
a speed of about 120 revolutions per minute
has been reached, the large airscrew can
support the whole weight of the auto-gyro.

Flight is now controlled in the usual man-
ner by means of rudders and elevators. The
pilot now makes a landing, and a very sud-
den one, too, for the machine descends at an
angle of about 60 degrees to the horizontal.
The landing wheels touch the ground, and
in only two yards the auto-gyro comes to a
dead stop! No airplane could possibly per-
form a similar feat.

But the pilot has some more surprises in
store for us, he ascends again, and when he
has reached a height of about 200 feet, he
cuts off his engine. An airplane would glide
down to the ground, not so with the auto-
gyro. The large airscrew above the body con-
tinues to rotate slowly, and the auto-gyro
sinks down slowly to the earth, descending
almost vertically. ~ Without any severe
shock, the landing wheels touch the ground,
and again the machine comes to rest within
a yard or two.

(Continued on page 876)
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Submarine Opens Frozen Rivers

The above illustration is an artist’s conception of the proposed method of
opening .navigation in rivers which are frozen over during cold winters.

ANY attempts have frequently
been made to open river naviga-
tion, which, due to severe weather,
may be frozen up for a good part

of the winter season. Tug boats have at-
tempted to crash through the ice and even
the planting of dynamite charges has been
resorted to. There are many obstacles to
be overcome in those methods now in vogue
and no doubt there will be objections to the
particular method here outlined, but it seems
that this idea has fewer disagrecable fea-
tures than any of the systems heretofore
suggested. ]

Let us look into the method of planting
dynamite charges in the frozen ice. Here
men must place the charges by hand and
either time fuses or electric fuses are em-
ployed to detonate the dynamite. In event
that the ice is partly hard and soft in spots,
or not frozen at all, over certain areas, due,
perhaps, to turbulent waters, the person plac-
ing the charges risks his life constantly.

Tug boats cannot possibly break through
very heavy ice formations in a short space
of time, and thousands of dollars are lost
vearly because river navigation camnot be
opened soon enough to prevent perishables
and live stock from suffering because of
their non-delivery.

The airplane has been tried and, for sev-
eral reasons, it is unsuited for this particular
kind of work. First, the charges dropped
from the airplane are invariably scattered

By JOSEPH H. KRAUS

o Y Nl e -

over large areas. During very inclement
weather it is dangerous to risk the life of
the aviator, and the airplane itself cannot
carry a sufficient number of bombs to permit
of thorough work over large areas.

For these reasons it has been suggested
that the submarine be used to overcome

SRS SO aa S o o i o e i d ]

Keep your eyes open for the
February issue of SCIENCE AND
INVENTION magazine containing
the list of prize winners in our re-
cent CLOCK SPRING Contest.
The judges are still busy in select-
ing the prize winning ideas and
their decisions will be published in
the next issue. Also, don’t forget
the $5,000.00 Matchcraft Contest.
Further information concerning this
will be found on page 819.
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the difficulties under which the other sys-
tems must operate. The inventor believes
that if the submarines were equipped with
bombs suitably provided with air chambers
so that they would float to the surface, and
contained a charge of high explosive, many
of the drawbacks would be overcome. These
bombs are made as shown in the illustration
above. There is a series of contact pins
located aound the periphery of the bomb
which, on coming in contact with the ice,

www americanradiohistorv com

The drawing further illustrates the particular style of bomb, liberated by
submarines, which could be employed for blasting away the ice formations.

close the circuit through the batteries aud
ignite the time fuse. This time fuse is so
regulated that the submarine has plenty of
opportunity to get out of the way of the
bursting bomb. Water being practically in-
compressible, it may be readily noted that
the force of the explosion just beneath the
surface of the ice would break up the ice
formation in a manner second to none. Even
the fact that the bomb may come up to the
surface in an area where there is no ice, has
been taken into consideration. When the
safety pin is withdrawn there is an opening
leading directly into the air chamber. This
opening is located beneath the waterline of
the bomb, which, because of the peculiar
formation of the air chamber, must always
come up to the surface in an upright posi-
tion. The opening is large enough %o permit
water to pour into the air chamber so that
two or three minutes after the bomb is re-
leased, if it does not explode on the surface,
it sinks to the bottom and there detonates.
It is better to have the bomb destroyed in
this manner than to permit it to float around
as a menace to navigation.

The location of the submarine could be
always corrected by means of the radio com-
pass and by means of sound rangings. In
this way, the submerged vessel would never
be in danger of striking any vessels frozen
fast in the ice and it could also be directed
through tortuous rivers and dangerous
channels.
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Harnessing Bay of Fundy’s Tides
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IDAL power has been the dream of
many engineers, but so far practi-
cally none of this vast natural power
las been applied for the benefit of
man. Possibly one of the reasons why-engi-
neers and their financial backers have hesi-
tated to build the necessary storage reser-
voirs or basins in which to trap water at
lhigh tide, this being one of the principal
features of the methods advocated, is due
to the fact that, except for a few locations
on the earth, the tidal rise and fall is not so
great as it is, for instance, at the Bay_of
Fundy, just off the northeast coast of Maine.
Startling as it may seem to those who have
not seen this daily rise and fall of the
waters, the tide at this famous location rises
and falls from 21 to 27 feet twice a day.
Mr. Dexter P. Cooper, a leading Ameri-
can hydraulic engineer, has become so inter-
ested in the possibilities of harnessing these
great tides of the Bay of Fundy, that he
finally got the whole state of Maine inter-
ested also, with the result that, within the
next few years, we may see one of the great-
est water power developments at this point
that the world has yet witnessed.
GREATER THAN MUSCLE SHOALS
The possibilities for power development
at the Bay of Fundy location are consider-
ably greater than at the famous Muscle
Shoals power dam. In a recent interview
with Mr. Cooper, he said that the greatest
possible development at Wilson Dam, Muscle
Shoals, is 700,000,000 kilowatt hours a year,
while at the Bay of Fundy the amount of

is illustrated here,
‘high as 27 Zeet.

A proposed system of harnessing the tides in the Bay of Fundy
In this remarkable bay the tide rises as
Inasmuch as the rise is sometimes irregular,
the tides ars not made use of directly but are made to fill a 1
huge storage pool formed. by a natural bay and a dam. This

storage pool is then used to generate electricity as shown’ in

the simplified diagrams at the right.
thoroughly described in the text.

Fundy with proposed dams is shown above.

continuous dependable power will be at the
rate of 3,268,000,000 kilowatt hours a year.
In other words, the Bay of Fundy scheme
has latent power possibilities four times
greater than those of the Wilson Dam plant.

Comparing the Muscle Shoals plant with
the proposed Bay of Fundy development, it
is interesting to note that when the Tennes-
see River is full, this plant will develop
600,000 horse-power, and only 100,000 horse-
power when the river is low; the Bay of
Fundy power site will, it is estimated, pro-
vide at least 500,000 horse-power steadily.
Engineer Cooper states further that eventu-
ally the power developed can be increased to
700,000 horse-power, sufficient to supply all
New England and more.

AREA OF RESERVOIRS 150 SQ. ML

The accompanying sectional diagrams and
map show the simplicity of this scheme for
harnessing the tides of the Bay of Fundy.
The storage reservoirs are divided into lower
and upper pools. The upper pool or main
storage reservoir will have an area of ap-
proximately 100 square miles, and the lower
pool one of about 50 square miles. The
gates of the upper storage reservoir will be
opened as the tide rises and a vast amount
of water will be thus impounded from the
sea. At maximum high tide and when the
water level inside the upper storage reser-
voir is the same as that outside the gates,
they will be closed. Water will be released
practically continuously, according to Mr.
Cooper’s plans, through the power house
dam and water turbines into the lower pool.

wWwWwW americanradiohistory com

The complete system is |
A map of the Bay of |
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Water from the lower pool will be emptied
back into the sea at low tide by opening the
gates in the third dam, as the diagrams show.
1t will be seen that if it was not for this
third dam the tide would fill the smaller or
lower basin at the same time and to the
same level as the upper basin, and thus the
turbines could not operate until the tide hagd
fallen to its lowest point again, or nearly so.

Thus it will be seen that Mr. Cooper has
very . ingeniously worked out his proposed
development for exploiting the tides of the
Bay of Fundy, for by utilizing the two basins
and the three dams, he is able to operate his
water turbines and dynamos 24 hours a day
if he so desires. The dam at the mouth of
the upper pool will have to be about 4,000
feet, nearly a mile, in length, and 70 feet
in height. This great wall will contain 33
massive gates. The opening from the lower
pool to the sea will have to be closed by a
dam about half a mile long, provided with
an adequate number of gates, which will be
operated as aforementioned and as shown
by the diagrams. The intermediate power
house dam, separating the upper and lower
pools, will be about 3,600 feet in length.
Power houses will be built on the dam.

Mr. Cooper estimates that it will require
a regiment of men, or about 5,000, working
over a period of five years to construct the
huge dams and gates. The monetary cost
of this huge operation would run up to about
$75,000,000. One of the problems the engi-
neers had to figure on was the fact that the
state of Maine has a law prohibiting the

(Continued on page 873)
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Orthophonic Radio Phonograph

A Remarkable Combination Talking Machine and Radio Receiving Set, Which Gives Perfect Voice Reproduc-
tion with Full Volume of Original Voice, Band or Orchestra.

By H. Winfield Secor, E. E.
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Photographs at the left and right show the front and rear views respectively
of the orthophonic radio phonograph. All of the component parts are plainly
labeled and by reading the text, you will learn all about this wonderful new

" HIS seems to be an epochal year in
the realm of radio and phonograph
development. A short time ago we
described a wonderful new talking

machine known as the panatrope, in which
the full volume of the original orchestra,
band, organ or voice is reproduced by means
of an electrical pick-up traveling over the
record, together with the aid of a vacuum
tube amplifier. The electrical output from
this amplifier is then carried into a new cone
loud speaker developed by the General Elec-
trical Company engineers and the results
obtained with this clever combination of
new scientific ideas are fully described in
the November issue of this journal.

A short time ago the writer was present
at a demonstration of the latest brain child
of the Western Electric Company and Vic-
tor Talking Machine Company engineers,
and he was very agreeably surprised at the
faithful reproduction, as well as the vol-

ume of the vocal and instrumental selections
on the new orthophonic talking machine.
THE ORTHOPHONIC SOUND BOX
The two most important factors involved
in the orthophonic phonograph lie first in
the new folded type of horn as it is called,
and which is shown in the accompanying
photographs and special drawings; and sec-
ondly, in the sound box and its diaphragm.
The majority of talking machine sound box-
es or reproducers which pick up mechanical
vibrations from the record and translate them
into sound waves which are projected down-
ward and out of the horn, have used mica
diaphragms. A number of other materials
have been tried from time to time, but the
old stand-by has been mica. As good as
this material has proven for many years in
its utilization for sound box diaphragms, it
was limited in the range of vibrations which
it could cover, namely, about 350 to 3,000
a second, or about three octaves on the mu-

development in the radic and phonograph field. -

sical scale. This means that the very low
as well as the very high vibrations were
never heard at all on the old style talking
machine. This also holds true for all of
the average type radio loud speakers.

IExtended research work in the acoustical
laboratories of the American Telephone and
Telegraph Company and the Western Elec-
tric Company, together with the aid of the
Victor Talking Machine Company experts,
brought out the fact that the best of all
materials for a sound box diaphragm was
duralumin, now widely used for airplane
construction. This new material when tried
in the form of a diaphragm of the proper
shape, proved that it could respond to sound
frequencies over 5% octaves, or from abeut
100 up to 5,000 vibrations per second, which
covers practically the whole scale of speech
or music, so far as the human ear is con-
cerned. Mica diaphragms also had the unde-
sirable property of vibrating in sympathy

p \
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Fig. 6 shows that several loud speakers can be used with this new com-
bination phonograph and radio set so as to reproduce the sound in any part
of the house. Fig. 7 shows operation with standard phonograph reproducer

and Fig. 8, with electric pick-up coil, through amplifier and to loud speaker,
result being tremendous volume. Fig. 9 shows component parts being used
for the reproduction of incoming radio signals.
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with certain musical notes. The new ortho-
phonic sound box has a diaphragm which is
corrugated or ridged in a certain fashion in
order to give it rigidity and also to prevent
any sympathetic vibrations which the dia-
phragm might try to assume. This new
sound box is claimed to obviate all blasting,
which is common to many radio loud speak-
ers and phonographs of the ordinary type.

THE ORTHOPHONE HORN

Taking up the new orthophonic phono-
graph in a general way, we find that the
larger size machine costing a little under

> .

$300.00 has a massive folded wooden horn
within it, the length of the sound path
through this horn being six feet or seventy-
two inches—some horn you will agree.

One of the accompanying diagrams show
the length of the average sound wave in air
corresponding to, let us say, a baritone note.
The sound wave here shown in connection
with one of the new horns is six feet, but
even a 415 foot horn, corresponding to a 4%
sound wave in air will give very wonderful
reproduction on the lower notes of the mu-
sical scale, as was pointed out to the writer
several years ago by Professor Dayton C.
Miller, of the Case School of Applied Sci-
ence, who is one of our leading acoustical
experts.

It will be seen from the accompanying dia-
gram of the six foot sound wave and the

Photographs above and at the
left show the beautiful cabinet
in which this new combined
radio and phonograph is
housed. In the view at the
left, the front screen has been
removed so as to show the

<~ horn openings.

The phantom view at the right
shows the construction of the
folded horn which gives a res-
onating chamber 6 feet long
yet is all contained within the
cabinet. The dotted lines show
in general the paths of the
sound waves but it must be
remembered that the sounds
issue from both left and right
of the top and bottom open-

ings. B ——

long horn which is needed to allow this
sound wave to vibrate or resonate with full
power, that a small phonograph or loud
speaker horn about one to 174 feet long can
only reproduce these low notes by resonating
harmonics or partial tones of the fundamen-
tal note. In some cases it is possible to get
fair results by building up certain harmonics
of the fundamental note, but it is not the
preferred method by any means.

Another important scientific point which
phonograph manufacturers have constantly
ignored for years is a fact which acoustical
experts have always known, which is that
there should be no air leaks or right angle
bends along the sound amplifying passage.
Also, the walls of the horn should be rigid
—only the air column should vibrate. In the
orthophonic talking machine this was one

803

of the points particularly watched, and it
was interesting to note in regard to air
leaks how the tone arm had been rede-
signed so as to be practically air-tight at its
base, where it joined the orthophonic ampli-
fying horn; secondly, the sound passageway
through the tone arm was designed to con-
tinually expand, without having any abrupt
right-angle bends. With many of the old
style tone arms, the sound waves coming
from the reproducer diaphragm only traveled
a few inches, when they were reflected sharp-
ly by a right-angle bend at a joint in the
center of the tone arm. These reflected sound
waves or echoes created blasting, and also
caused many of the finer notes to be weak-

ened or entirely destroyed by the time the
music or speech emerged from the opening
of the sound chamber or horn.

One of the men familiar with tiie experi-
ments carried on in the laboratory in devel-
oping the new orthophonic horn said that
while a six foot horn might seem long to
the layman, the ultimate in sound reproduc-
tion would be obtained by means of a horn
twenty feet in length. One of these days
we probably will be buying phonographs
with twenty feet of horn folded or spirally
concentrated within its case, but the phono-
graph experts tell us that the new six foot
horn reproduces and builds up practically all
of the main vibrations over the 5% octave
scale, so necessary for first-class vocal and
instrumental sound reproduction.

(Continued on page 875)
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Fig. 1 shows standard phonograph with ordinary horn and Fig. 2 indicates
how larger resonating chamber can be obtained. Figs. 3 and 4 give construc-
tional hints for building horns of this nature for your own use.on present

phonograph or radio loud speaker. Fig. 5 shows how short horn will respond
only to harmonics of certain wave-lengths whereas a horn of the same length
as the wave responds to full wave.
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You Weigh Most on Ocean Island

There Are Several Things Governing the Weight of Bodies on the Earth’s Surface and They Are Revealed
in This Informative Article.

By Ernest Brennecke, Jr.
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OF THE LESSER GRAVITATIONAL PULL
OF THE LIGHTER MATTER UNDERNEATH
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The cross-section of a portion of the earth’s surface shown above will assist
the reader in understanding the explanatory paragraphs in the article below,

CURIOUS f{fact was brought to

light recently by Prof. Horace

Lamb, the distinguished mathema-

tician and President of the British
Association for the Advancement of Science,
in his inaugural address before that body.
It is generally known that as we climb up
above the sea-level our bodies weigh less
and less, due to decreased gravitational pull
as we increase the distance between ourselves
and the center of the eartls.

What is not so familiar is the later dis-
¢overy that even at equal altitudes above sea-
level a man will weigh more if he is stand-
ing on an island in the ocean (Hawalii, for
instance) than he will weigh if he stands
in mountainous inland country (at Albany,
N. Y., for instance, between the Catskill
and Adirondack Mountains.)

Of course the difference in weight is very
slight; but it has now bheen established by
repeated experiments of great delicacy, car-

EARTH'S INTERNAL GLOBE-OE L

-

ried on chiefly by the U. S. Coast and Geo-
detic Survey, by the highly trained British
Survey of India, and by various observers
on the Continent of Europe.

“Briefly,” said Prof. Lamb, “the general
result is this, that in mountainous regions
the observed value of gravity is abnormally
low, whilst on oceanic islands, and so far
as can be ascertained on the sea, it is ab-
normally large, when all allowance has been
inade for altitude and the normal variation
with latitude. The fact that this has been
found to be the case in so many different
places, shows that we have here to deal with
no casual phenomenon.”

The explanation accepted by Prof. Lamb
is briefly that there is denser matter under
the oceaus, to a depth of 60 miles, while un-
der the mountains there is lighter matter to
a depth of 60 miles. The denser matter
causes a greater pull of gravity upon objects
on the surface, and the lighter matter, less.

wherein it is explained why a man on an ocean island, as at B, weighs
more than one at an equal altitude, in the location at A.

Thus an object in Albany, N. Y., for exam-
ple, will “weigh” less than an object of equal
mass in Hawaii.

“If we imagine,” said Prof. Lamb, “a
level surface to be drawn at a depth of about
60 miles, the stratum of matter above this,
though varying in density from point to
point, is approximateley uniform, in the
sense that equal areas of the surface in ques-
tion bear equal weights. The altitude of the
mountains is compensated by the- inferior
density of the underlying matter, whilst the
oceanic hollows are made up for by increased
density beneath.

“This suggests, as is highly plausible on
other grounds, that the matter in the interior
of the earth, below the stratum referred to,
is in a state of purely hydrostatic stress, i
e., of pressure uniform in all directions. So
far as this stratum is concerned, it might
he floating on an internal globe of liquid.

SCIENCE AND INVENTION wants to
knew what kind of useful articles can be made
out of old photographic films or other sheets of
celluloid. In order to preseut the best uses for
this material to our readers, we are offering
$100.00 in prizes for suggestior: for the hest uses
of old films. Dig out some of your oldl camera
films that did not turn out as well as they might
and see if you car make something out of thiem
that will be useful. interesting and novel. Note
the large number of worth-while prizes that we
‘gn'lel offering and follow the contest rules care-
ully.

CONTEST CONDITIONS

1—The article must be made from old photo-
graphic films of any size or similar celluloid
sheets.

e A A bbb b b A
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To What Uses (_3311 You P

$100.00 IN PRIZES
RirstRnize .. 30 158 $25.00
Second Prize 15.00
Third Prize ... 10.00
Four Prizes of $5.00 each 20.00

Six Prizes of $3.00"each ... 18.00
Six Prizes of $2.00 each.. . 12.00
f $100.00

2—The numher of entries per contestant is not
limited.

A A A A A A b oAb i bbb S A A Db DADDD DD DAD Db AL odd A b

3—In event of ties the full amount of the prize 4
tied for will be awarded to each tying con-
testant.

4—Films may be cemented, cut, steamed or

ressed to form objects.

5—No prizes will be awarded for articles de-
scribed previously.

6—A rough sketch and a description of fifty
~wvords or less per object are required. Models 4
are not required but may be entered. 4
(CAUTION: Do not send inflammable cel- ¢
luloid articles through the mails). <

7—Contest closes in New i

{

York on Wednesday,
Dec. 30th at noon.

All coutributions must

be in our hands at that time. Address entries

to Editor, Old Film Contest. c/o SCIENCE

% INVENTION, 53 Park Place, New York
ity.

AA & At i
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How Huge Photographs Are Made

Panoramas 39 Feet Long Are Developed at Night in the Open Air

805

The long panoramic photographs recently prepared
by a German concern bring to mind the enormous
camera designed by a Chicago engineer and illus-
trated at the left. With a bellows extension of 21
feet, the camera took pictures on a glass plate
F having an area of 42 square feet. The complete
\ apparatus weighed 1,564 pounds and had to be
| { transported on a freight car.
i

A photograph of the Gulf of Naples was recently prepared 39 feet long by
4 feet 974 inches wide in dimension. It was made in six sections and the
original plates from which the enlargements were made measured only
8 x 1034 inches. After the enlargements were made on a long roll of sensi-
tized paper, a specially designed drum and series of washing and fixing
troughs had to be employed. These were placed out in the open air and all
of the work on the light sensitive film up to the final washing and drying had
to be done at night.

The illustration above shows the enormous panorama on

the drum 41 feet in circumference. Here it was developed,
washed and then submitted to a fixing bath. The entire
surface of the paper was immersed in the various solutions,

- - a portion at a time. The drum was kept in constant
|” g = 3 : rotation so as to insure as nearly perfect development as
il - possible, Then the under exposed parts were treated with
i | . strong developer and the over-exposed parts with acetic
acid.
i
y 4
- 1 L)
o’
\ !
J :
.1 S e & |
5
3 °
\ 27
After the developed panorama had y - \
been immersed for 20 minutes in a : 1 2 g ety . i
bath of acetic acid, it was washed N > ¥
and fixed for three-quarters of an s g w"l
hour. Then it was washed in run- = T o/, 7
ning water for 8 hours and dried for : £ ¢
10 hours. The finished reproduction ¥ i gt
was then retouched by skillful ar- sl :
tists, working as shown at the right. —_ "'-ﬁ-"
Thus the small imperfections were - = -
covered up.
Photos Courtesy Die Umschau,
a Al
L
. )
&)
. A S : o
I r
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Shielded Mooring Mast

The fact that the United States dirigible ‘““Shenandcah’ and
the British R33 both broke away from their mooring masts
during high wind storms shows that something should be
done to protect these leviathans of the air from such stresses.
A dirigible windshield designed as shown above would prob-
ably have prevented these accidents as there would be little
if any strain on the dirigible’s nose. The entire shield
swings sideways with the ship, —PFrancis Boyd.

Balloon Jumping Sport

FRO.\I London we have received word oi
the very latest fad in the line of sports.
All that vou have to do to indulge in this
exhilarating pastime is to provide vourself
with a small balloon that is not quite buoy-
ant enough to lift you completely off of
the ground. This is to be strapped to your
body by means of a suitable harness and
you are ready to go out and jump over a
house, across a wide stream and even over
fences and trees. A slight push of vour
feet against the earth will send you many
feet into the air. You will float back toward
the ground and if your balloon is filled
properly, you will land as light as a breeze-
blovn thistle. By properly directing the
pressure against the ground and possibly by
manipulating the body while in the air it
should not take long for anyone to soon
place himself in control of his balloon, so
that he can land at almost any desired spot
within reason. Races with balloons of this
sort would undoubtedly be great fun and
the danger would be very slight. Obstacle
races of course would be the most fun be-
cause yvou then bring the advantages of the
balloons into full play. We hope to soon
see this sport developed by some American
balloon manufacturer in this country.
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Radio Controlled Air Mail Planes

TELLTALE k/),.’
PLANE POSITION
/

SlGNiL/// / ' "l

MAIL BAG

1

!
!
!

@ : DROPPED BY
" RZ - 10 CONTROL
, 0 CONTROL PARACHUTE——) RAD
5.‘210\;5 S e I{-M_AILBAG 4 SIGNAL
i RAD!O CONTROL ! Mmu.snc—n ,
f~TOWER ! i CONTROL ]
By A ! Srnnon

S T =

e -

CALFHS PAQIS

4L TRANSPARENT AERIAL IN WINGS
| APERTURE IN GLASS i

$.MAGNET

PARACHUTES
FOLDED UP

LONDON DOVER

" BACK VIEW
b, RMP /

RADIO
i APPARRATUS

W7
L EARTTA
ll'

RADIO CONTROL
LEVERS FOR

RADIO CONTROLLED
DROPPING MAIL BAGS MAGSET'C DOOR
SFSDO?EEEQ'NG’ RELEASE ' STEERSAND |
STOPPING PLANES MAIL STOPSPLAMNE; ALSO
. BAG \pROPS MAILS WHEN DESIRED |

RADBIO
CONTROL
JAPPARATUS

Of French design is the radio controlled air mail plane illustrated in detail server at one of the terminals thus showing the exact location of the plane
and in operation above. A continuous series of signals sent out from the plane at any time. The details of this mechanism are given'in the center illustra-
will illuminate apertures in a ground glass screen placed in front of an ob- tion, The mail is dropped by parachutes. —H. T. Wilkins.

Padded Ring Holds Dirigible

SPRING { REVOLVING

SUSPEHSIOH ~ RING

)

SPRING SUSPENDED
PAODDED RING

A new type of nose suspen-
sion for dirigibles is illus-
trated in the photograph at
the left. This unusual de-
vice is designed to be at-
tached to the top of a tower
and the nose of the airship
is to be drawn into it as
shown in the illustration di-
rectly above. A revolving
ring at the top of the tower
enables the. dirigible to
swing around and . keep
headed into the wind:—

H W. S.
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Two most unusual things are illustrated directly above. The first fea-
ture is a most extraordinary one, but not only because it depicts two
separate and distinct flashes of forked lightning. This fact alone is enough
to make the picture worthy of consideration. The second unusual feature

Science and Invention for January, 1926

Freak Lightning Bolt Dodges Transformer

By HORACE THOMPSON

is that it shows the lightning bolt on the extreme right dodging a power

transformer on a 60,000 volt transmission line. Although the currents set

up in the lines by the lightning threw automatic switches, still no damage
was done either to the wires or to the equipment on the lines.

Eyes That Talk

i * 1 smmidenubsauams Rt RERIRYEisonnRentmaRRIAR

The inventor of this system, shown above with his daughter, claims that
he can transmit messages to her almest as fast as even a rapid speaker
can talk, The method entails the learning of a code that can be changed
to suit individual purposes. It is said that many police forces are inter-
ested in it, and that it is also adaptable to mind-reading artists on the

ESE R B -} S

N S =

A

A new secret method of communication be-
tween two parties has recently be:n de-
veloped by A. Honigman of Montreal, Can-
ada. The system uses the eyes, placed in
various positions to denote certain things

such as numerals as shown.

e

stage. In this system, the facial muscles are not used at all. Only almost

imperceptible movements of the eyes transmit intelligence. It is claimed

that with a little practice, anyone can become an expert with this code

and can make up his own system of communication that will be strictly
private. It should prove a boon to detectives.
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Sound Indicates Airplane Speed

This new sound indicator of airplane speeds is the invention of a French scientist, M. Le Duc de Gra-
mont de Guiche, and was recently exhibited at the French Academy of Science. The principle of the
speed indicator is as follows: The small wind propeller rotates a dynamo and the current from the I’f
dynamo cause a sound to be heard in the head phone. The note heard in the phone changes with
varying speeds. The pilot soon learns to interpret the different notes.

&

- TO INDICATE TO INDICATE
SPEED BY SIDE GUSTS

SQUND

PERMANENT NOTE

MABNET = POSITION ) S S —
+ ()
SV i

DYNAMO)

TOOTHED TS
ROTORS

+-WIND DRIVEN

& 2EEEW MAGNETIC FLUX PATH INTERRUPTED AT TWO
POINTS
The three illustrations herewith show the new airplanc speed
indicator in detail as well as in actual use. A small alter- T4—' PERMANENT STEEL
nating current dynamo is mounted in a suitable position on MAGNET
the wings or struts, and the faster the plane goes, the great-
er the speed of the wind driven dynamo. The potential of
the alternating current delivered by the dynamo varies in e i
practically direct proportion to the speed at which it is
driven by the propeller. Any variations in airplane speed FIXED INDUCED CURRENT / HOTE HEARD |
therefore, changes the pitch of the sound heard in the tele- coiL TO PHONES IS HIGHER WITH
phone receivers worn on the pilot’s head. The dynamo com- \, INCREASED SPEED /‘
prises a permanent steel magnet field, while the magnetic = s
flux from this magnet in its path through the induction coil,
is interrupted by the rotating toothed wheels mounted on the Lieutenant Thoret, French pilot, tried this speed indicator and found it very satisfactory. Orme
propeller shaft. The faster the propeller shaft turns, the of the diagrams above shows two of these speed indicators arranged on either wing to indicate
greater the number of interruptions per second, and the the presence of side wind gusts, which indication will be given before the movement of the plane’
higher the note heard in the phones. disclosed it by rocking.

Pecyliar Properties of Water

WATER RISES EXPANSION
IN TUBE

WATER PIPE BURST BY
FREEZING -

RADIATOR

HOT WATER | | ! WHEN WATER

FURNACE, || | % _ FREEZES IN AUTO-
== ) | MOBILE RADIATORS

IT BURSTS THE
PIPES.

FREEZING OF MILK
FORCES CAP OUT

OF BOTTLE
When heated, water expands and in On the other hand, water will also The maximum density of water is at The properties of water mentioned
the experiment at the left above, expand when subjected to a tempera- 4° Centigrade. - B‘gldvci that "point it are the saviors of maritime life. Fish
water in a flask when heated, rises ture of less than 4° Centigrade. expands and ‘eventiually forms ice. can live under the ice and during
in tube. This is the reason for the Freezing water will burst a pipe or Therefore, ice rises to -the surface hot weather they can retreat to the
expansion tank used in connection the radiator of an automobile. Water and only under intense cold will a cooler water inasmuch as the warm
with so-called hot water furnaces. in milk freezes with effect shown. body of water freeze to the bottom. water rises to the surface.
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Advertising by Odor

Although the average person does
not realize it, many of the human
emotions are dependent to a
greater or lesser extent upon the

Science and Invention for January, 1926

- —, "'a

stimulation of the organs of smell,
Odors have the power to stimulate
various functions of the body and
particularly is this true in con-
nection with the senses that are {
employed during the process ~of
assimulating food. One of our
correspondents has put forth in a
humorous way an advertising sug-

gestion that is actually more
serious than it appears at first
glance. Our illustrations show "
his idea.
xi\ - T \ =
N =) . ;
— e % e A

ey
v S
e

-

We all know the desires that are aroused within us upon smelling some
particularly enticing odor. Undoubtedly open air stands of the type

shown above that cater to the gastronomical desires of the public would
be more attractive if fitted with ‘“‘odor directors” of the type illustrated.

Restaurants could also utilize the effect of odors upon its patrons by
projecting the smell from the particular specialty of the day into the
dining room by means of an electric fan or blower located as shown in

the above illustration. —A Kaufman,

As a Worm
Sees Golf

In order to study the position assumed and the method by |
which a correct drive in golf should be made, the unique ar-

rangement illustrated at the right was pressed into service. A !

piece of 34-inch plate glass was mounted on a framework and &

the movie camera, situated directly below it, was focused up l
A golf player took his position on top and

4

through the glass.
The resuiting pictures were most un- i

drove off from the glass.
usual and one of them is reproduced directly above.

F
Q".

MOVIE CAMERAR
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Can We See Atoms?

/ mm'

- FIG.1-

The early Roman philosophers often argued
the question of the structure of matter. One
“school insisted that a cube of any substance
could be subdivided indefinitely, while the other
school theorized that if ths process of cutting
were carried out, we would finally arrive at a
particle which could not be made smaller. They
called this an *‘atom” which signifies *indi-
visible.” Modern chemistry and physics have
upheld the latter school until recently and now
we hold that all matter is built up of atoms,
and the atom of a nucleus and electrons.
Tig. 1 represents a cube of iron a foot on each
side. Imagine the cube cut along each of the
dotted lines, forming eight smaller cubes. Con-
tinue the cutting operation on’ one of the small
cubes.

LAMP
PROJECTING
POWERFUL
BEAM OF
LIGHT

CONTAINING
MATTER FOR
EXAMINATION

- FIG.4 -

With the ultra-microscope illustrated above,

cube No. 26 would be the last one that could

be seen. It contains about 64 atoms and it is
evident that we can never see an atom.

By DR. JOSEPH M. HOWARD

S ~§UBE 15~ >
Sy IZE OF A DUST
Ny = SPECK VISIBLE

7
rd
-

!,-
s
{
-
4
\\ /
~
~CUBE 19~
JUST VISIBLE IN
THE FIELD OF A
HIGH POWERED
MICROSCOPE

= RIGE2s

Cube No. 13 will be only 1/1000th of an inch

across and so small that it will be practically in-

visible to the eye. Yet this cube has 1,000,000,-

000,000,000 atoms within it. Cube No. 19 is

1/60th as large and cannot be seen without a
microscope.

ORDINARY LIGHT WAVES
50,000 WAVES PER INCH

OR |000 ATOMS PER LIGHT
WAVE.

oy !
CUBE N2.19 CONTAINS
-10,000,000,000,000 ATOMS

For any object to be visible it must reflect light.
It is obvious that the atoms are far too small to
reflect light. Cube No. 19 is slightly larger than
a wave of light and can be seen directly. The
smaller cubes are not actually visible in the light,
but scatter the light to one side and produce
bright streaks visible in the ultra-microscope.

FT

li!ﬂ

50,000,000 ATOMS PER INCH

-FIG3~-

Fig. 3 above shows how dust particles may be
made visible by passing a beam of light through
the air in which they are suspended. This prin-
ciple is applied to the ultra-microscope illustrated
in Fig. 4. Without using this principle, the
smallest particle visible to a high powered m'-
croscope contains millions of atoms.

H—0O)

MQLECULE OF HYDROCHLORIC ACID----
CONTAINING TWO ATOMS BOUND TOGETHER.

~FIG.6~

@@

MOLECULE OF ALCOHOL---
CONTAINING NINE ATOMS BOUND TOGETHER

Molecules are combinations of atoms bound to-
gether as a single unit. Any number is possible
but the more complicated ones are likely to be
rather difficult to prepare. The upper part of
Fig. 6 shows a molecule of hydrochloric acid
which consists of one atom of hydrogen and one
of chlorine. This is a very simple combination
and on the other hand, ‘‘wine’ alcohol is more
complicated, as it consists of nine atoms bound
together.

Revolving Truck Loader

This new truck loader consists of a metal platform supported by iron beams
which is free to revolve around a fixed horizontal shaft attached to the
solid framework at the back of the truck. The device, invented by M. Biblis
of Bayonne, France, operates as follows: To load a barrel on the truck, the
metal platform is swung over and lowered to the ground, the barrel is rolled

European inventors often show us valuable tricks.

Here is one that enables a driver to quickly and

easily load the heaviest barrel onto a truck. tis
built lightly but strongly and costs but little.

B e = AT

forward on the ground until it rests on the metal extension as in the left
photograph above. The truck is then slowly and carefully moved foryvgrd
and the loading platform revolves as it cannot slip along the ground, raising
the barrel as in the center photograph. When the platform comes to a level
with the truck body, the barrel is pushed forward upon the truck,

—H. T. Wilkins.
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The Month’s Science News Illystrated

IHNustrated by George Wall

-

-

A

Upon a farm near
Idaho Springs, Tenn.,
a lake nearly an acre
in extent and famous
for its plentiful sup-
ply of fish recently
disappeared beca use
| the roof of a huge
cavern under it col-
lapsed and all of the
water was drained off.

!

Working over a period of three years, engineers
have succeeded in raising the town of Nor-
wich, England, 5 feet above its normal level.
This was done without the least inconvenience
to the people living in the houses or working
in the stores and even traffic was not stopped.
The work was necessitated, by the fact that the

s

=, e
town was sinking, : - = -
due to the mining Ay o -~ -
operations, i F LS A . N
. AUTO
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On account cf the absence of a gateman from a railroad crossing two men

were instantly killed and a third was seriously injured. A local train, in the

position shown, concealed an easthound express from the automobile driver.

The car was thrown to 1, the injured man to 2, and the two dead bodies

were found at 3.

A short-circuit between wires carrying electricity recently caused a devastating
fire in Arrouxville, France. Two small birds were the cause of this fire,
which damaged 15 houses.

# ET s S e 2 = =g #

i -~ PROPER THICKNESS
V1 N r\ =
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In Berlin, Germany, the
“public bob’’ has been intro-
duced. Seated on a raised
dais in the center of a public
garden, the ‘‘victim’ is shorn
of her locks with much pomp
and ceremony. The fad has

BURSTING The cause of bursti.ng_ water m.ains is not
WATER ! always known and it is interesting to note

MAIN that it is sometimes caused by the exercise of
too much economy on the part of the manu- i | al
facturer of the water pipe. To save material,

such pipe has been made thin in the center as L :?e“}’l",“_e very POPUIafdandbP“.b‘

shown, although the ends seemed to indicate | ; J ic hair-cuts are Saldto e in

that the proper thickness of material has been \ (C) 1925 BY SCIENCE & great demand.
INVENT!

used throughout. NV 1ON
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Spirit Pictures: The magician playing the
role of a medium sits before a large canvas
covered frame placed on an easel. A lamp
with a powerful light is fixed directly behind
the canvas. rendering it transparent. As
the medium goes into a trance and the lights
are lowered, a picture in colors gradually
forms. This effect is
assistant below the stage, who holds in his =
hand a bottle containing a solution of po-
tassium prussiate. A tube leading from the
bottle runs through the light stand through
which the solution is sprayed upon the ”
canvas. Ths canvas itself has been pre-
viously painted with solutions of iron sul-
phate, bismuth nitrate and copper sulphate
for blue, yellow and brown colors respec-
tively. When these solutions dry they are
invisible. It is preferable to lightly outline
the picture to be painted with a pencil be- =3
fore applying the solutions. =]
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Magic Tumbler: The effect of this mysterious trick is attained
by very simple apparatus. The magician’s assistant comes
forth with a thin metal tray holding a large tumbler of
wine. The conjurer covers the glass with a silk handker~
chief and removes it from the tray. Tossing the kerchief
into the air the glass and its liquid contents have apparently
vanished. . The telltale diagrams accompanying disclose the
szcret.  The glass itself is nothing more than a sheet of
celluloid held in position as here illustrated in a semi-circular
form by means of a thread. The celluloid is painted to
resemble wine. When the thread is releassd the piece of
celluloid falls flat upon the tray and is invisible. A metal
ring placed in a pocket in a handkerchief of the same size
as the supposed glass enhances the illusion.

The Ghost Frame: This particular offering has been used
by the author for a number of years and holds the distinc-
tion of having mystified some of the cleverest and best posted
magicians in the country. It consists of a large wooden
frame in which is fixed a sheet of glass. A flap which opezns
up as illustrated is hinged to the affair. The flap being
shown empty and the glass frame being exhibited, the affair
is closed and placed face down upon the table, but in the
act of closing, the “flap within a flap’ is permitted to fall,
exposing the secret contents. With a little practice the magi-
cian can manipulate the apparatus with such dexterity that
the action of causing the sscond flap to fall is unobserved

by the spectators.

SMALL MIRROR
DISK

Twentieth Century Mind Reading: In this particular experi-
ment an unprepared deck of cards bearing the closest of in-
spection is freely shuffled and placed into a glass tumbler,
which is held at arm’s length by the magician. In spite of
the fact that the cards face the audience with their back
to the performer, he mysteriously calls the exact rotation of
the entire deck reading the cards in front first. and removing
one at a time as he reads them. The magician does not
have to have his own deck for this expsriment as any deck
will sarve the purpose. Like most good effects the trick is
extremely simple, the magician having merely provided him-
self with a small mirror disk, attached to a flesh colored
band or a ring. The small dental mirrors serve the purpose
admirably. One need merely look at the index of the card
and name it
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Railroad Switching Problems

Here Is An Entirely New Type of Brain Teaser that Will Test Your Reasoning Powers to the Utmost.

These

Puzzles are Based on Standard Railroad Practice, the Author Being a Railroad Man of Long Experience.
By B. M. FAIRBANKS

If you would spend a few hours in the solving of
some most interesting and absorbing problems, sit
right down now and start in on-those presented
on this page. You can either puzzle out the prob-
lems in your head, perhaps with the aid of a pencil,
or if you find this too arduous a task, cut out the
little trains and cars shown in the triangles, place
them on the tracks according to the directions and
move them to solve the problem,

S G T L T it

«—st PROBLEM 1

Place train A on southbound track to the left of
switch, facing as arrow indicates. Place empty car,
B, on left end of spur over coal pile. The empty car
is to be taken away and the loaded one in the train,
indicated by black, left on the spur in the fewest
possible moves. Trains to be moved and individual
cars uncoupled as in actual railroading.

IRt 1

PROBLEM 2

Place train B, right, on main track, facing right,
to left of spur. Empty boxcar, A, to be on spur and
to be taken away. Loaded car, indicated by black to
be left on spur and the train to proceed on its way
after having made the fewest possible moves. »pp—>

PROBLEM 3 ¢

«&; =
As below, place trainC, on eastbound track facing &Ln
right with engine to left of switch. Place cars A on La)
track 2 and cars B on track 4. The black cars on A

and B should be to the left and are all marked for

one destination, together with the black ones on C.
Those in A & B must be taken on so that black cars
will all come together on train, leaving the others in i

TAINE Ce o
-
XA

the yard., Other cars on train C will remain on that

Do not refer to the answers given at the right until you have exhausted your ingenuity with-
out reaching a satisfactory solution.

WWW.americanradiohistorv.com

Answer 1.—Uncouple engine from train, move forward un-
til clear of switch, back on to spur, couple on empty car.
Move forward to main line, back up, and couple on to train
leaving two rear cars on main track. Move forward again
until clear of switch, back on to spur, leave loaded car at
end, move back to main track, back up, connect and
proceed on your way,

Answer 2.—Break train at rear of third car and proceed
ahead to switch. Back on to side track and around to
main track again. Uncouple engine from train and move
to rear of cars ahead, push cars on to spur. Couple on
empty cars, on to main track again. Push empty car
beyond spur, and uncouple empty car and back up. Push
loaded car on spur, uncouple and back to main track, go
forward on main track and couple car to empty car, un-
couple engine, back up to train, couple on car and pro-
ceed on to side track and around to main track, back up
to cars, couple on, and proceed.

Answer 3.—Uncouple engine from train, go forward, then
take switch, back to side track, then forward and back to
track 2. Bring out the four cars, and back four along
side track, leave one black car, go forward again, till clear
of track 2. Back on to track 2, leaving one car and go
forward to side track. Back up and leave second black
car on side track, go forward to farthest switch, back on
to track 4. Couple on remaining cars, and go to side
track, back up on side track and leave remaining black car.
Go forward, then back to track 2 leaving the remaining
three cars. Uncouple cars, forward to side track, back up
beyond switch, go forward, take switch to main track,
back up, couple on first car only, go forward, back on to
side track, couple on the three remaining cars, go forward
to main track, back up to train, then proceed.
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US(/ALI NEW REVOLVING

PIANO | SLATS,WORHED
STRINGS By 4Th prpat

USUAL PEDALS

|

A new principle developed by John Hays Hammond, E
Jr., when applied to a pianoforte enables the musician +
to produce the sonorousness and sustained notes of a
pipe organ, yet all of the characteristics of ths piano-
forte are retained. The effect is had by opening or
closing a series of slats operated by a fourth pedal.
When closed, a reverberating sound chamber is pro- r
duced and by opening and closing the slats, a remark- i
able control of volume may be had. The effect is
said to be most surprising.

s

7
NEW 2T PEDAL
CONTROLLING SLATS

|
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Invention and How the Inventor Can Turn His Ingenuity
Successfully In Different Directions

-

i

i : o -

An Eastern concern has placed on the market a
product that promises to rival ordinary desk paper
stapleing machines because of the ease with which
it can be used, and on account of the feature of
an automatic staple ejector, so that the machine |
cannot under any circumstances become clogged:
It is loaded with wire staples, and works in the
same manner as a pair of pliers, The machine is
shown in use above being employed to fasten a
sheaf of paper together, ~—K. B. Murray,

e S T

A novel automobile signal has been designed by a Cali-
fornian inventor and takes the form shown in the three
photographs above and to the left and right. The signal
is actuated by the driver who presses buttons which
illuminate lamps in the signal directly in back of the
letters L or R, and at the same time the eye indicates
the direction in which the vehicle is to turn. When the
foot brake is pressed, the word “stop’ is illuminated and
the eye remains in the center. ~—H. H. Dunn.

wwWwW americanradiohistory com

For the convenience of patrons of a theatre who
are waiting at the head of the aisle while the
usher finds seats for them, the device illustrated
in the photographs and drawing above has been
invented. It consists of a small metal box de-
signed to be clamped to the end of a flashlight,
within which numbers are so arranged that by
pressing a lever and turning on the flashlight, a
number can be seen through a window in the
front of the box, being stamped out of sheet
metal so that the light can shine through., The
number indicates the number of vacant seats.
—XK. B. Murray.

=Y
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Tarrano the Conqueror

Then abruptly from below the northern hori-
zon lights came up—spreading colored beams.
The Earth war vessels!

SYNOPSIS

IN the spring of the year 2325, all of the
rulers of the various countries of the earth
are mysteriously murdered. Jac and Gray-
son, employees of a large news organization,
find that the murders are the result of a piot
on the part of the inhabitants of Venus. Tar-
rano, an erstwhile lower official of the Cold
Country of Venus is found to be at the head
of a plot to rule the uuiverse.

Dr. Brende, a friend of Jac’s has discov-
ered a wmedical wmethod whereby human be-
ings may be kept from growing old. The
Doctor is killed by a group of “Venus-Men”
and Jac, Elza, the Doctor’s daughter and
Georg, the Doctor’s son, are captured and
taken to Venia, a city on the earth inhabited
by people of Venus. Here they are impris-
oned and Wolfgar, a Venus-man, friendly
to the people of the earth, surrounds them by
an electrical isolation barrage tn an attempt
to rescue them. The barrage is broken down
and in the resulting confusion, Georg es-
capes to Washington in company with Prin-
cess Maida of Venus.

The next day, Tarrano offers to return the
papers and models of the snvention made by
Georg’s father, which he has confiscated and
brands young Brende as an impostor. To
offset this accusation, Georg is to tell his
story to the earth as well as to Venus and
Mars by radio and helio. He and Princess
Maida go to the station bui there they dis-
appear.

Jac, Wolfgar and Elza, still captives, are
removed from their prison and taken to the
top of an enormous tower. Here, in the in-
strument room, where communication with
the wvarious planets is held, they wview the
disappearance of the Princess Maida and
Georg by telewision. The abduction has
been done by Tarrand’s agents. On Mars,
Tarrano’s followers are attacking the ruling
class and Tarrano offers Dr, Brende’s secret
to the public if they will surrender to his
cohorts. They agree. Tarrano then an-
nounces to the earth people, that he will not
giwe them the Brende secret and declares
war upon them, challenging them to attempt
to conquer him.
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CHAPTER XV
THE ESCAPE

HAT Tarrano should thus defy the
Earth, when by every law of rational
circumstance the move seemed to spell
only his own disaster, was charac-
teristic of the man. He stood there in the
instrument room at the peak of the skeleton
tower in Venia and rasped out to the Earth
Council his defiance. Silence followed—si-

SEVENTH INSTALLMENT
By RAY CUMMINGS
First American and Canadian Serial Rights

lence unbroken save by the hiss and click of
the instruments as the message was sent.
And then Tarrano ordered thrown upon
himself the lights and sending mirrors so
that his own image might be available to all
of the public and Earth officials who cared
to look upon it. Within the circle of mir-
rors he stood drawn to his full height; his

-eyes flashing, heavy brows lowered, and a

sardonic smile—almost a leer—pulling at his
thin lips. The embodjment of defiance. Yet
to those who knew him well—as I was be-
ginning to know him—there was in his eyes
a gleam of irony, as though even in this sit-
uation he saw humor. A game, with worlds
and nations as his pawns—a game wherein,
though he had apparently lost, with the con-
fidence of his genius he knew that the hid-
den move he was about to make would ex-
tricate him.

“Enough,” he rasped.

The mirrors went dark. He turned away;
and still without appearance of haste he
drew Wolfgar, Elza and me to the balcony.
Together we stood gazing over the lights of
the city below us.

A cloudless, starry sky. Empty of air-
craft; but to the north just below the hori-
zon, we knew that the line of war vessels
was hovering. Even now doubtless, they had
their orders to descend upon us. Tarrano
seemed waiting, and I suppose we stood
there half an hour. Occasionally he would
sight an instrument toward the north; and
by the orders he gave at intervals I knew
that preparations for action on his part
were under way.

Half an hour. Then abruptly from below
the northern horizon lights came up—
spreading colored beams. The Earth war
vessels! A line of them as far as we could
see from left to right, mounting up into the
sky as they winged their way toward us—a
line spreading out in a broad arc. And then.
behind us, I saw others appear. We were
surrounded ; and the circle was closing in.

It was a magnificent, awe-inspiring sight,
that vast ring of approaching colored lights.
Red, green and purple—slowly moving eyes.
Light-rockets sometimes mounting above
them, to burst with a soundless glare of
white light in the sky; and underneath, the
spreading white search-beams, sweeping
down to the dark forest that lay all about
us.
Soon, in the white glare of the bombs, we
could distinguish the actual shapes of the
vessels. Still Tarrano did not move from
his place by the balcony rail. He stood there
with a hand contemplatively under his chin,
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as though absorbed by an interest in the
scene purely impersonal. Was he going to
give himself up? Stand there inactive while
these armed forces of the most powerful
Izv:orl?d in the Solar System swept down upon
him ?

Abruptly he snapped his instrument back
to his belt. He had not used it since the
hostile lights had appeared. Previously, I
knew, he had been watching those lights
with the curved ray of the instrument when
the lights themselves had been below the
horizon.

He turned now to me. “They are here,
Jac Hallen. Almost here. And I am at
their mercy.” His tone was ironic; then it
hardened into grimness. He was addressing
me, but I knew it was for Elza’s benefit he
spoke.

“I came here to Earth, Jac Hallen, well
for certain things. I find them now accom-
plished. I belong here no longer.” He
laughed. “I would not force myself into a
war prematurely. That would be very un-

wise. I think—we shall have to avoid this
—engagement. I am—slightly outnum-
bered.”

He called an order, quite calmly over his
shoulder. I suppose, at that moment, the
Earth war vessels were no more than five
miles away. The whole sky was a kaleido-
scope of darting lights. In answer to his
order, from the peak of our tower a light
bomb mounted—a vertical ray of green
light. The bomb of surrender!

Tarrano chuckled. “That should
them. Come! We must start.”

He held a brief colloquy with a Venus-
man who appeared beside him. The man
nodded and hastened back into the instru-
ment room. The green light of our bomb
had died away. The lights in the sky be-
gan fading—the whole sky fading, turning
to blackness! I became aware that Tarrano
had thrown around our tower a temporary
isolation barrage. For a few moments—
while the current he had at his command
could hold it—we could not be seen on the
image finders of the advancing vessels.

Tarrano repeated: “That should hold
them—1I have surrendered! They should be
triumphant. And outside our barrage, our
men will bargain with them. Ten minutes!
We should be able to hold them off that long
at least. Come, Lady Elza. We must start
now.”

With a scant ceremony in sharp contrast
to his courteous words to Elza. he hurled
us off. Three of us—Elza, Wolfgar and
myself, with one attendant who still car-

halt

e .. And on its high-
raised stern, beneath a
canopy was a couch
upon which Tarrano re-
clined, with us of his
party at his feet.
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ried Elza’s personal belongings. Hurried us
into the vertical car which had brought us
up into the tower. It descended now, down
the iron skeleton shaft. Outside the gird-
ers I could see only the blackness of the
barrage, with faint snapping sparks.

Silently we descended. It seemed very
far down. And suddenly I realized that we
were going lower than the ground level. The
barrage sparks had vanished. The blackness
now was a normal darkness; and in it
could see slipping upward the smooth black
sides of the vertical shaft into which we
were dropping. And the sulphuric smell of
the barrage was goue. The air how smelt
of earth—the heavy, close air of under-
ground.

I do not know how far down we went. A
thousand feet perhaps. The thing surprised
me. Yet in those moments my mind encom-
passed it; and many of Tarrano’s motives
which I had not reasoned out before now
seemed plain. He had come from Venus to
the Earth, possibly several months ago.
Had come directly here to Venia and set up
his headquarters. His purpose on Earth—
as he had just told me—did not lie with
warfare. While he was here his forces
had conquered the Great City of Venus,
and just now, the Hill City of Mars. He
controlled Venus and Mars—but he was
still far from ready to attack the Earth.

He had come to the Earth in person for
several important purposes. IFor one—he
desired the Brende model and Dr. Brende’s
notes. He had them now: they were, in
reality, at this present moment in the Great
City of Venus. Also, with the Brende se-
cret—to control it absolutelv—he had to
have Georg Brende. Well, as I was soon
to realize, Georg was now his captive. And
the Princess Maida? His purpose in hold-
ing her was two-fold. She had, now as al-
ways in the Venus Central State, a tremen-
dous sentimental sway upon her people. Tar-
rano had abducted her. forcibly to remove
her from the scene of action, so that dur-
ing her unexplained absence his propaganda
would have more influence. He had brought
her here to Earth; and now his plan was
to have Georg Brende and her fall in love
with each other. He still hoped to win
Georg to his cause, by giving him the Prin-
cess Maida if for no other reason. And with
Maida married to Georg—and Georg in Tar-
rano’s service—Maida herself would turn
her influence in Venus to consolidate her
people to Tarrano.

These, in part, were Tarrano’s present
plans and motives. They were working out
well.  And—as he had said—the Earth did
not concern hifi now as a battle-ground.
Later . . But even with this sudden in-
sight which seemed to come to me, I was
inadequate to grasp what later he was to
attempt.

While thus occupied with my thoughts,

—
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There was a sudden soundiess flash.

us. It struck just between Maida and Wolfgar, as he rose from his knee.
involuntarily stepped backward, apart from each other.

we were steadily descending into the ground
under Venia—dropping out of sight while
above us, perhaps by now, the eager war-
craft of Earth were overwhelming the city.
Tarrano had not spoken; but when at last
our little car bumped gently at the bottom,
he said smilingly. “We are here, Lady Elza.”
We left the car, and passed into a dim-
lighted cavern. I saw a lateral black tunnel-
mouth yawning nearby, with a shining rail
at its top and bottom, one above the other.
And between the rails was a metal vehicle.
A long, narrow car; yet with its turtle-back
and its propelling gas-tube at the rear, with
a rudder on each side of the tube, I real-
ized that it was designed also for sub-sea
travel. A small affair. Ten feet at its
greatest width, and fifty or sixty feet long.
There was nothing startling in this evi-
dence of underground and sub-sea trans-
portation. But that it should be here in
primitive Venia surprised me. Then I real-
ized that Tarrano had been here perhaps
many months. Quietly, secretly he had con-
structed this underground road. For his es-
cape, I could not doubt it. Indeed, I did not
doubt but that the man had anticipated prac-
tically every event which had occurred.
We found in the car, or boat if you will,
a variety of attendants and personal be-
longings. Tara was there; I saw her sit-
ting alone on one of the distant rings of
seats. And Argo was among us—and others
whom I had learned to know by sight and
name. It was the party and equipment
which Tarrano had probably originally
brought with him from Venus. We, the
last arrivals in the car, took our places. The
doors slid closed. The car vibrated slightly;
purred with its forward motors. We were
started.
It was not a long trip. How far we went
I have no means of knowing. But after a
time, by the changed motion and sounds, I
realized that we were traversing water.
Then above us after another interval, they
opened a hatchway. The pure fresh air of
night streamed in upon us. Every light in
the boat had heen extinguished. At Tar-

——

INVENTOR OF “DEATH RAY”
RETURNS

H. Grindell Matthews, a British scientist,
many months ago announced the perfection
of the so-called ‘“death-ray,” and his name
is now a by-word in practically every home
in this country. In the February issue of
this magazine an article will appear which
is the result of a personal interview with
Mr. Matthews at his experimental labora-
tory in Long Island. Mr. Matthews has
developed several unusual and new scien-
tific instruments, and the details of all of
them will be given in both written descript-

ive and pictorial form. Don’t miss it!
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From across the room a beam of violet flame darted at

L Both of them
And between them, breast high, the

flame hung level. . . .

* Evidently the upper Amazon.
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rano’s command I followed him up the
small spider incline and through the hatch-
way. We stood on a little circular space of
the turtle-deck, well aft—an observation
space enclosed by a low metal rail. A few
feet below us dark glassy water was slip-
ping past.

At a lazy hasteless pace, we were passing
along what I saw to be a broad river. The
Riola Amazonia* I afterward learned it to
be. Heavy banks of Iluxurious foliage,
dark and silent. Inundated in places. And
after a-few moments we slackened, turned
sharply into one of the inundated coves and
nosed slowly amid a tangle of tlie jungle
bank.

And then I saw, hidden here in the re-
cesses of this pathless forest, a small inter-
planetary flyer, painted a hazy grey-blue
Around and over it the vegetation had been
carefully, cunningly trained. A few cau-
tious lights illumined it now; but without

A grey ball, changing
to a glowing, vaguely
dull red; then silver.
.. . We were in the
realms of outer, inter-
planetary space!

them, and even in daylight, I kunew that
from above it could never be seen.

Our party entered it—a small but sur-
prisingly luxurious vessel. The foliage
from above it was cut away by ready
workmen; and in half an hour more we
were rising from the forest. Straight up,
into that cloudless sky. The land dropped
away beneath us; visually concave at first
as the circular horizon seemed to rise with
us. The sky overhead fortunately was
empty—nothing in sight to bar our out-
ward flight. And we carried no lights.

In a moment or two, so swiftly did we
gather velocity, the lights of Venia—a dis-
tant patch of them—were visible. Then,
further away, I presently saw the grey ex-
panse of open sea. And as we mounted,
the simulated concavity of the Earth turned
convex. I had never seen it thiis—had never
been so far above its surface hefore. A
huge grey ball down there which was our
Earth. Outlines of sea and land. Then
continents and oceans, enveloped by patches
of cloud area. A grey ball, changing to a
glowing, vaguely dull red; then silver.
Dwindling—gleaming brighter silver on one
side where the sunlight struck it.

We were in the realms of outer, inter-
planetary space!

CHAPTER XVI
The Playground of Venus

After a trip uneventful—save that to me,
taking it for the first time, it was an ex-
perience never to be forgotten in a lifetime—
we landed at the Great City of Venus. We
had sent no messages during the trip, and
with our grey-blue color, I think we es-
caped telescopic and even radio observation

(Continued -on page 861)
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Scientific Problems and Puzzles

By ERNEST K..CHAPIN

BALLOON QUESTIONS DIRECTION OF ELECTRICAL CURRENT
TRACKS POORLY -~
WELDED HERE TROLLEY~ T 7
\ A‘\ - "v
\\ - \\:{\ ) k/ Z
\ g \‘\\ '\ e S
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If a balloon will just barely rise when released
in air, will it rise when placed within a hydro- If the underground pipe in the above
gen-filled case? diagram corrodes at point C, due to \/A\
electric currents set up in it by the X
trolley system, which way is the
current flowing in the system? CENTER OF
a0 - GRAVITY
CG.

DARKENED LIGHT BULB

CENTER OF GRAVITY

With wheels 56 inches apart and
the center of gravity 24 inches
above ground, would a car tip over
if it ran on a bank with a slope of
50° to the horizontal as at right?

ELECTRICAL CIRCUIT

What is it that causes an electric light bulb
to darken after it has been in use for some
length of time?

FUSE
With a lamp and fuse in the input circuit to a meter, as above, can the lamp light?

X-RAY TUBE REGULATOR

REGULATOR. FOR REGULATOR . LAMP PROBLEM
LOWERING FOR RAISING R RICAE el

VACUUM VACUUM «
i ' PLATINUM-

As above, what causes the striations
that appear on a window screen viewed

Electric discharge between A and adjacent

platinum tube lowers vacuum in main bulb. = = t /
Between B and platinum tubé, raises the Lamps A, B and C are rated at 110 against the background of a window
vacuum. Why is this so? vo'ts. Which, if any, will burn brightest? pane?

(Answers to these problems given on page 870)
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No doubt many times you have watched movie stars performing on vessels
covered with snow and ice, and you have wondered how the actors and
actresses could stand the cold, while wearing flimsy garments.
you have also seen the heroine of a play dive from the deck of a vessel into
water full of floating cakes of ice. If this sent a chill down your spine, don’t
The players were just as warm as you or I on a summer’s
day, and the ice is merely paraffin floating on the surface of the. water.
In the photo above ice is being ‘“‘made,”” by pouring hot paraffin into the
Photo at the right shows what it
looks like in the film.

let it do so again.

water, the wax immediately solidifying.
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Possibly
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Artificial Ice for __the Movies
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OR the next twelve months, SCIENCE
FAND INVENTION magazine will award

a total of $5.000 in prizes, in a new con-
test. You are asked to make models, fashioning
the same entirely from safety matches. Please
read the text of the Matchcraft article care-
fully and observe the following simple rules:
4 (1) Models- submitied must contain at least
t 90 per cent. safety matches in their coastruc-

on.

(2) Models 1made of toothpicks, paper
matches, or non-safety matches, are not elig-
ible in this contest.

(3) Models can not he built around boxes
or other supporting articles. Walls, roofs,
cte., must all be seli-supporting aud made of
matches,

(4) All liquid adhesives, such as glue, shel-
lac, cements, etc., are permissible.

(5) Models inay be painted, gilded or sil-
vered.

(6) Models may be of any size.

(7) In order to win a prize, it is necessary
that either models be submitted, or, if this is
not practical, owing to their size, a photograph
(large-sized) of the model may be sent in lieu
of the model itself. The best models submit-
ted each month will be awarded the prizes

scheduled herewith.
(8) All models submitted to SCIENCE
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AND INVENTION Magazine will be prompt-
ly returned to the builder, who will prepay all
charges.

16 Monthly Prizes

First Prize  ._.....__._........$100.00
Second Prize ... ... 75.00
Third Prize ... —— 50.00
Fourth Prize ... ... 35.00

Fifth Prize ... . 25.00
Sixth Prize ... . 20.00
Seventh Prize ... ... 15.00
Eighth Prize ... .. 12.50
9th to 16th Prizes of $10.00

each ... o e $80.00

(9) Where SCIENCE AND INVENTION
has any doubts as to the model (where photos
only are submitted) complying with all the
regulations, the judges may, at their discre-
tion, request that the actual model be sent in

Vv v v v vV

rize “Matchcraft” Contest
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for inspection, paying transportation charges
both ways.

(10) This is a mouthly contest, lasting for
twelve months, each monthly contest closing
on the first of the month following date of
issue. This contest for the month of January
will close February 1, 1926, and prize win-
ning announcements will be made in the April,
1926, issue.

(11) Models must be shipped in a strong
wooden box, never in a cardboard box, as
SCIENCE AND INVENTION can not be
held responsible for breakage in transit due to
models having been improperly packed.

(12) When models are sent, be sure to affix
tag, giving your name and address, to the
model itself. JTn addition, put name and ad-
dress on outside wrapper of package.

(13) When photographs are submitted, it is
necessary that they be at least 5” x 7”, not
smaller, and that your name and address ap-
pear on the back of each photograph.

(14) In this contest, manuscripts or descrip-
tion of the models are not required, unless the
model contains something unusual requiring
explanation. Keep all descriptions short.

(15) Address all letters, packages, etc., to
Editor, “Matcheraft’’ Contest, care SCIENCE
AND TNVENTION Magazine, 53 Park Place,
New York.
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A Sub-Tropical Valley Within the Arctic Circle

OL. J. SCOTT WILLIAMS of Mon-
C wreal, Canada, arrived lately in Prince

Rupert from an airplane exploration
trip of a verdant valley, discovered by Fred
Perry, of Vancouver. two vears ago. Some
remarkably rich samples of ore were ob-
tained from the Indians. who declared that
there was an abundance of metals in the dis-
trict. The minerals were almost pure lead
ore and gold nuggets.

The valley is described as absolutely sub-
tropical. The phenomenon is accounted for
by the presence of a large number of hot
springs. These bubble up the vear round
and cause vegetation to grow to an astound-
ing size.

The soil is very fertile. Flowers growing
there in profusion include violets which are
unsurpassed for size. Raspberries and other
fruits develop to unbelievable proportions.
Many animals, such as wood deer, not gen-

erally found in the north, are plentiful in
the valley.

The aerial party, Colonel Williams said,
ate potatoes which Perry, a previous solitary
explorer had planted last year, indicating that
the winter season is not sufficiently severe
to kill seed.

The valley is on a tributary of the Laird
River and the country is of such a rugged
nature that it requires 42 days to make the
trip to it on foot, whereas the trip by air-
plane was made in three hours.

Indians residing in the valley received a
real thrill when Colonel Williams arrived
and descended among them, for it was their
first view of an airplane. Two of them and
their dogs were, after a long effort, per-
suaded to go for a flight and, at its con-
clusion. became heroes to their tribe and
now are regarded as supermen.

The trip in the “big bird,” as they called
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it, was made to a village in 45 minutes,
whereas they were used to making the trip
on foot, taking five days to do so.

The machine flown by Colonel Williams is
of the Vickers-Viking flying-boat type. He
departed with it by steamer from Prince
Rupert on June 11. Landing at Wrangell,
he flew from there to Telegraph Creek, the
gateway to the tropical valley, in three hours.

The plane flew 6,000 miles in the north
and never suffered a mishap. The party
went 200 miles into the Yukon north of Lake
Francois and far down the Laird River
until they reached the valley.

—Contributed by F. Gage Todd, Jr.

(Entror’s Note: This report will prove
of great interest to those who read our serial,
“The Living Death,” by John Martin Leahy,
wherein authentic references are made 1o
such o wvalley existing in the antarctic
regions.)
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Odds and Ends of Physics

BOVE is shown the phenomenon of the

tears of strong wine, A test of wine
has been to partially fill a wine glass with
it and shake it around so as to moisten the
glass. Then on letting it stand a species
of tears would form on the idside of the
glass and would rapidly run down into the
contents below. The illustration shows a
mixture of alcohol and water with which
a piece of glass is moistened. On exposure
to the air the alcohol evaporates more rapid-
ly than the water. The surface tension, as
it is called, acts like an elastic membrane
and pulls the water together into little
streamlets which run down the glass, and
are beautifully shown by letting a candle
light shine upon them, so that they are de-
picted by their shadow on a sheet of paper.

Water is siphoned into a test tube with mer-

cury in the bottom. When corked as shown,
the pressure produced by the siphoning will
cause the mercury to rise in the tube. A very
nice variation of this experiment is to use a
rather large tube for the siphoning and fill it
with porous lamp wick or twine, so that the
capillary action starts it going. A third varia-
tion is to siphon mercury from the beaker and
note how it will raise a column of water in the
other tube to a great height. Capillarity, as a
word, is derived from the Latin word meaning
a hair. It applies to the action of liquids in
very narrow tubes; these are called capillary
tubes. The action of lamp-wicks and of blot-
ting paper are familiar examples of capillarity.

By T. O'CONOR SLOANE, Ph.D.

SURFACE tension is the action
exerted between the molecules
of a liquid on its surface. The
same attraction exists throughout,
but on the surface it is limited to
three directions of pull. This
causes the outer molecules to act
as if they were a sheet of thin
India rubber. The term “surface
tension” is applied to the action.

W -

The funnel and tube are placed with the lower

end in mercury, then filled brimming full of

water; a glass plate and a sheet of blotting

paper are placed upon the funnel. By capillary

action the blotting paper absorbs the water and
the mercury rises in the tube.

Water forms bubbles by a film of water form-
ing and imprisoning air. We place mercury in
a beaker, cover it with water, or perhaps better
with a strong solution of sodium sulphate or
similar salt, then on pouring mercury into it,
mercury bubbles form on the surface of the
metal of the beaker, each one a film of mer-
cury, filled with a mass of the water or salt
solution but true mercury bubbles. Each drop
of mercury carries some water down into the
metal bath. It instantly floats up and for a
moment carries up a film or skin of metallic
mercury, forming thus true mercury bubbles,
each filled with water, as soap bubbles are
filled with air. The bubbles are very short-
lived, but the experimént is most interesting.

WWwWW.americanradiohistorv.com

AVVINE glass or tumbler is filled brim-
L) ming full of water, A plate of glass
with a piece of dry blotting paper beneath
it is placed firmly on the tumbler. It ab-
sorbs the water by capillarity producing a
partial vacuum, as it is called. If this is
carried out correctly a weight can be sus-
pended from the tumbler, as shown. Note
the string to catch the tumbler in case it
falls. Capillarity is a distinct phenomenon
of surface tension. In this and the preced-
ing experiments, it is well to grind off the
lip of the glass to a perfectly flat surface.
Otherwise with an irregular lip the experi-
ment will fail. The sheet of glass also must
be perfectly true. It is even well to use a
piece of plate glass, although double thick
window glass will answer sometimes very
nicely for the purpose.

This is another version of the capillary siphon.
A small beaker is floated inside a large one,
and a cotton wick is placed as shown, dipping
into the smaller beaker and also into the large
one. By capillary action it absorbs the water
from the outer vessel and presently the liquid
descends where it dips into the inner one, and

a siphoning effect is produced. The water
siphons out from the large one into the small
one; the latter keeps on sinking lower and
lower, until perhaps it will sink to the bottom.
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Everyday Chemistry

By RAYMOND B. WAILES

The storage battery fluids wl'lich are
supposed to revive old batteries con-
tain the usual acid, together with

' Cotton and wool smell dif-

ferently when burned because A good black-face grease paint can be made by .Epsom salts, alum and glycerine.
of nitrogenous substances in first rubbing cold cream into the skin and' then
wool. applying a paste of lamp black and glycerine.

Ozonized turpentine makec the paint Facial clays usually contain alum, oatmeal, Silks which are weighted down with tin
with which it is mixed dry quickly. Fuller’s earth, casein or all of them. Alum compounds actually wear out when exposed
It is turpentine which has been ex- is an astringent, the earth and oatmeal to sun light. The metal compounds react

posed to the air and sun light. absorb dirt and the casein opens the pores. chemically with the silk fibres when in the

presence of light.

METHANOL= CH,0H = WOOD ALCOHOL = METHYL _I7\'LCOH0L=WOOD SPIRITS = DEATH

Fig. 7 is an example of chemical arithmetic.
All of the terms shown mean the same thing.
Butter, Fig. 10, keeps better if it is churned
with carbon dioxide gas, inasmuch as that gas
is not reactive with the butter and replaces thei

air which is the active spoiling agent.

In the bottle in Fig. 9 there is only about 3%
of hydrogen dioxide. the rest being water. You
were not cheated, however, as a 100% “solu-
<«—€&¢ The odor around gas houses, Fig. 8, <~ tion” would explode violently.
is not usually gas but is from beds =
of exhausted purifying material; lime
through and over which the gas has

Phosphate, on e
type of which is
used at soda
fountains, is also
usedin the Park-
erizing process of
rust-p roofing
steel.

s

/]

L\‘%.
sl "
= 3
In distillation, the carbon dioxide gas evolved, which is a waste prqduct, is
L recovered, purified, and compressed into cylinders for refrigeration.

WwWwWwW americanradiohistory com
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FLETTNIR: ROTO W

e

OLD bicycle tires that have been discarded
as being worthless for their original pur-
pose can be put to many other uses and will be
found most satisfactory. The illustration at the
right suggests three different ways in which
tires of this nature can be employed. The first
is as a protection around a chain used for lock-
ing the spare tire of an automobile. Under
ordinary conditions, a bare chain is very apt
to chip or scratch the paint on the car. If,
lhowever, a section of bicycle tire is slipped over
the chain and used as shown, no damage can be
done.

A piece of tire that does not have too many
air leaks in it can be put to use on the vacuum
cleaner and used as an extension hose so that
the nozzle can reach out of the way places.

Running the engine of a car in a closed gar-
age is often the cause of death, due to the car-
bon monoxide liberated from the engine exhaust;
this gas can be piped to the outer air by means
of an old bicycle tire slipped over the exhaust
pipe and projecting through a hole in the wall.

—H. E. Wenrich.
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By exercising a little ingenuity, anyone at all handy with tools can build a working
model of the famous Flettner rotor ship. The body is built of thin sheet metal, fol-
lowing the details given in 1 and 2 above. The seams are soldered so as to be water-
tight. A clockwork motor is used for revolving the cylinder and should be geared
so as to produce about 250 revolutions per minute. The cylinder is made of cardboard
and fixed to the clock mechanism by the washer, 5. The aluminum strip, 4, holds the
rotor in position, its upper end supported as at 7. A Flettner rudder in which
a small vane moves a larger one by water pressure may be constructed as at 6.
Photos show other details of construction. —Ricardo Ludeke.

-.PIECE OF A——
BICYCLE TIRE N D

—_—

I —]
| | [%

0

TIRE CONNECTED. f
TO EXHAUST pIpE 1 i

www americanradiohietory com



Science and Invention for January, 1926

Paper Tricks

By JEAN IRVING

823

PENCIL
IN FACE

Starting at
1 with a nar-

row strip of paper

Paper tearing is quite easy.
folded as indicated at A, B, C and D above.
The white parts are then torn away.

The paper is

On un-
folding, very artistic patterns result.

about one inch wide, tie a knot in the paper as indicated.
Then proceed with stages 2, 3, 4, 5, 6 and 7. Pencil in
the face and a very interesting figure will appear.

Fig.2

Fic.3

——— —— e ]

R L

Fold letter paper along the dotted line, as in
Fig. 1 at the leit. Then fold as in Fig, 2,
and follow with Fig. 3. Now either tear
the folded paper along lines 1 and 2, as in-
dicated in Fig. 4, or fold in half and tear
one-third the way from the folded edge, so
as to complete the operation in one tear.
Upon unfolding, it will be found that a cross
and the word above may be made from the
pieces.

Take a small square sheet of
paper about six inches on a
side, and fold it as indicated
at A. Turn the paper over
again and turn each corner
to the center, forming the
figure shown at B, and now
color those portions marked
G with green crayon. Fold
in half, as shown at C, and
then inserting the thumb and
index finger of each hand
into the cups formed. Open
and close the fingers to pro-
duce a very pretty effect.

T77277777

——r
e A

X~
/77'"1_2‘[&77)——‘—*—— — !3

B

THE FIR TREE

HLALETIN

A roll of newspaper about twelve inches
wide and containing five or six double
sheets is torn as shown at B, and then
folded over as at C. Pulling the top rung

forms a paper ladder. A similar roll torn

as shown at D, when opened produces a fir

tree. In this case, the performer inserts

his finger into the center of the roll and

pulls it outward. The bottoms of the rolls

should preferably be fastened with rubber
bands.

wwWwW americanradiohistory com
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A Home-Made Compact View Camera

The completed view camera set up and ready for action is illustrated in the photograph
Note method of supporting lens.

below.

o
BELLOWS

ADAPTER

ADJUSTABLE FOCUSSING

SIDE BAR RUNWAY SLIDE

The film pack case illustrated below slides into grooves in
the back of the camera that are detailed on the next page.
The pack holder itself is of the manufactured type but is re- &
constructed so as to adapt itself to this particular camera.

e e

By S. I. PHILLIPS

FOCUSSING

LENS AND
SHUTTER

SUPPORT
FOR LENS &
SHUTTER
~~ SLIDE FOR

. LENS SUPPORT

BASE ALSO
COVER

7
%

Sl >

P e e
SHEET METAL SCREWED
TO FACE WITH OVER-
LAPPING EDGES TO
SLIDE IN BACK OF

‘EHE CAMERA )

HE AUTHOR of this article has con-
stant use for a camera that will take a
comparatively ‘large picture, yet the
average view camera is so bulky that it is
always in the way. Therefore, he set about
designing and building a camera that would
fit his particular use and the result was so
good that the details are being passed on
here to our readers. When the camera is
completely folded, it takes up a space only
slightly larger than the film pack which holds
5 X 7 inch films and is slightly over 1 inch
thick. Together with a telescopic tripod,
the film pack adapter, focusing cloth and
other necessary accessories, the camera can
be packed in an ordinary brief-case without
making any unsightly bulges.
Usually when cameras are made to take up
a very small space, many valuable features
are sacrificed. However, in this particular
case, all of the standard view camera ad-

ADJUSTABLE OQUTER SCREW

SIDE BAR  FASTENING SUB-
BASE TO RUNWAY

A R A P U5

other.

So as to facilitate focusing,
ground glass is provided
that can be slipped into the
back of the camera in place
of the film pack. The glass
is protected during trans-
portation by a sheet metal
cover.

justments are found. A long
extension bellows, a rising
and falling front, a swing-
ing front and a tilting and
swinging back are all pres-
ent.

By studying the photographs and diagrams
on this and the opposite page, any amateur
mechanic who is handy with tools can dupli-
cate this camera with little trouble. No
special tools are necessary and the writer did
the entire job without recourse to machine
work of any kind. The first step, before you
even attempt to build the camera frame and
base, is to buy a good lens with shutter and
a bellows. Judicious shopping around second-
hand camera stores will soon bring to light
the required parts. Buy as good a lens as
you can possibly afford as upon this the suc-
cess or failure of your camera depends
When buying these parts, obtain a stand-
ard film pack adapter. With these on hand,
you are ready to design your own camera and
make the various parts fit perfectly. Be-
cause of the variations in lenses and bellows,
only a few definite dimensions are given in
this article. Therefore, it is advisable to

www americanradiohistory com

FOCUSSING
RUNWAY FOCUSSING ING E TO U

BASE ALSO ‘l
COVER

i

Above: The view camera folded up showing swinging tripod sup-
port and how base of camera is the cover when folded.

LENS AND.\,

‘ SHUTTER -

T

SUPPORT FOR

LENS & SHUTTER

BASE ALSO
COVER

SLIDE FOR
LENS SUPPORT

ADJUSTABLE
SIDE BAR
SCREW FASTEN-  SWINGING SUB-
BASE WiTH ;
TRIPOD SOCKETS
i TR . e

SLIDE
roew M

The photograph above shows all of the details of the various parts of this
camera that go to make ‘up the lens support and its adjustable rack, as well
as the side supports which hold the base and back at right-angles to each
All of the specially shaped parts were made by the author.

follow the general procedure outlined in
order to avoid future trouble, changing the
dimensions to suit. On the opposite page
will be found a list of parts, the letters on
which correspond with those on the photo-
graphs and drawings. It is advisable to get
all of the various parts and raw materials
together before going on with the work.
Then you can lay everything out and go
right ahead without having to stop for more
or different materials.

It will be well to observe certain rules of
order when starting to make this camera.
For instance, lay out all your work in theory
and on paper hefore you even begin to make
any special part of the camera. Review the
situation thoroughly, study the photographs
and diagrams given in thjs article and make
any additions or changes to them that may
appear necessary, due to- the particular sizes
of parts that you may purchase. It is obvious
that a camera design of this nature is very
flexible and if the reader does not desire a
camera as large as this one, the same prin-
ciples outlined can be applied to the construc-
tion of a 4 x 5” camera, that will be even
smaller and more compact.

’
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HE following parts are necessary for making
Letters preceding parts corre-

spond to those on photos and drawings.
bellows which should cover 5” x 7” film and extend

this camera.

15 inches or the distance required

made of heavy gauge galvanized iron as below,
C, lens and shutter. D, support for lens and shutter
E, slide for lens support.

made of sheet iron.
tails below. F, base, also cover.

gauge galvanized iron and drill hole for screw on

K, and slot for side swing screw,
slide.
strip of brass on top, drilled and
H, focusing run-way. Cut from
cold rolled stcel strip and drill
1. adjustable side bars of brass
tapped. J, film pack adapter with
K. swinging sub-base.

study of the diagrams below and
aid materially in building a came

one.

Bend from thin sheet metal to fit H. -Solder

Details below. L, ground
glass mounted as shown on opposite page. A careful

825

A,

by lens. B, back

De-
Bend from heavy

H'. G, focusing

slotted as below.
1 inch by %4 inch
as shown below.
strip, drilled and
sheet metal face.

to the right will
ra similar to this

ot

FLAT
HEAD  PIAN
R

" SLOT PERMITS
TILTING THE BACK

~, &=
AN

ey

]
VETS HINGE

1
i
i \\1
|
|

B !

|
|
!
t
1

TRIPOD HOLE TO[~T~

SUPPORY CAMER:
ONEDGE

ON SCREW FIXED !

N

CUT OUT TO ALLOW

THUMB ¥UT M GOES '% 5l LENS o SLIDE DOWN
oy . 08

COLD ROLLED STEEL LOWER B:’n/‘ p
BAR I't Va7~ 3
EDGES BEVELED %‘y}

ITH

SOFTSTEEL SHEET SOL-
BAR HAS A DERED TO
TRIPOD HOLE . BARFOR
AT CENTER  WHOLE .
BENEATH LENGTH

SUB-BASE

S

X
THUNMB SCREW
COMES UPFROM
BOTTOM INTO
TAPRED HOLE ‘7

BASE SHEET OF
CAMERA LOMES
BETWEEN H'AND

< ,K%t

I VERTICAL SLIDE

- TAPPED HOLE E SLOT
5~ LOCATED TO BRING LENS
Z© TO |75 NEAREST POSITION

> <
i PSS SOLDER SWEATED 70
TAPPED HOLE £
SLOTS FORUSE
WHERE LARGE
BELLOWS EXTEN-
SION ISNEEDER

TIN BENT ARGUND
BAR FOR SLIDINGFIT

SHEET BRASS OR COPPER
FORMING LIGHT TIGHT
SLIDE FOR FILM-PACK

Il ADAPTER

STRIP OF VELVET

SOLDER

T is well known that beautifully
tals can be made by hanging p

or cinders in a saturated solution of alum.

formed crys-
ieces of coke

BRASS STRIP Ya'x s 26"

In the illustration above, a side view of the
camera is shown. The dotted lines indicate the
position of the bellows, the lens and the focusing
rack when the long extension bellows is being
used. This is necessary in photographing small
objects close to the camera.

In making the back of the camera into which
the film pack adapter or ground glass is to slide,
the edges should be cut and folded as shown in
the lower left-hand corner of the diagram at the
left. Soldering will complete each corner. To
the back of this shallow box so formed, screw
the sheet brass strips folded over at the edges
so as to form a run-way for the film pack holder.
Strips of velvet are used to exclude light.

The various thumb nuts and thumb screws used
in this assembly are of standard sizes and may
be readily purchased. They permit variations in
the positions of the parts of the camera and make
the entire outfit most flexible. The details in
the upper right-hand corner of the illustration at
the left shows the uses to which the thumb nuts
and screws are put. Further information can be
gleaned from the above diagram. Paint the fin-
ished camera black to improve appearance.

We can, however, go a step further than this and
obtain beautifully colored crystals if we add an
aniline dye to the alum solution. With a little
care, crystals with two or more bright shades of
color may be obtained. First prepare several
alum solutions by adding as much alum to boil-
ing water as can be dissolved. Color the differ-
ent solutions strongly with dyes. Suppose that
you make up a blue, a red and a yellow solution.
Hang the coke or cinder in the red liquid and
allow it to remain there until a large series of
crystals is formed. Remove from the solution
and break away several of the moist crystals.
Allow the mass to dry and hang in the blue solu-
tion. Crystals will only be deposited on the ex-
posed rough parts of the coke and they will be
of a different color. Repeat the same procedure
and use the yellow solution. You will then have
a gleaming mass of crystals having three separ-
ate and distinct colors throughout. Do not forget
to let each series of crystals dry before placing
in the next solution—S. Leonard Bastin.

i

i
Qi

i

il

i

!

SATURATED ALUM SOLUTION
COLORED WITH ANILINE

BREAK OFF SOME OF GRYSTAL SIAND IMMERSE
IN ANOTHER ALUM SOLUTION DIFFERENTLY_COLORED
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A Reliable Test for Wood Alcohol

ANY are the requests that have been received by this magazine
for accurate and reliable tests for the presence of wood alcohol in
A test of this nature is highly
desirable both in chemical laboratory and in every-day life.
presenting on this page complete and authoritative directions for the
This particular one is even more sensitive than
is required to detect one part of wood alcohol in 20,000 parts of a liquid.
The chemicals that are used are not hard to obtain and can be purchased
The illustrations give complete procedure and
all of the necessary information and details will be found below.

grain alcohol or other liquids.

application of such a test.

at the corner drug store.

“he. ADD 5cc 1% SOLUTION -
| POTASSIUM PERMANGAN-
/ ATE AND THEN
| JO DROPS CONG. H;S0,
5 DROPS

wo0D ALCOHOL

Jee. CONC H,S0,
2 ce. 8% SOLUTION ~
OXALIC ACID

,,;3).-_‘3:‘*-&‘:“-
=

O PERFORM this test,

place five
drops of wood alcohol in a test tube
marked C, and 5 drops of the colorless
liquid to be tested in a test tube marked X.

Add five cc. of a 1% solution of
potassium permanganate and ten drops
of strong sulphuric acid to each of the
tubes. Allow to stand for 15 minutes. Now
add to each tube, two cc. of an 8% solution
of oxalic acid and also one cc. of strong
sulphuric acid. Allow both tubes to become
decolorized before proceeding. When color-
less, add five cc. of fuchsine bisulphite solu-
tion, made as below, to both tubes. The

5 DROPS
LIQUID TO BE TESTED I

By RAYMOND B. WAILES

We are

ATE

DISTILLED WATER
FOR 1% PERMANGANATE
SOLUTION

contents of tube C will turn from colorless
to blue in several minutes because wood
alcohol is actually in this tube. If tube X
becothes blue, there is wood alcohol in the
substance tested. If the liquid in tube X
does not turn, and that in tube C does, there
is no wood alcohol in the liquid under test.
Tube C is merely used to check the chemicals
and the person making the test.

How to make the solutions used: 1% pot-
assium permanganate solution. Dissolve 1
-gram of CP potassium permanganate in 100
cc. of water. 8% oxalic acid solution:
Dissolve 8 grams of CP oxalic acid crys-

wwWwW americanradiohistory com
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FOR 8% OXAUC SULPHITE
ACID SOLUTION CRYSTALS

S P S T T
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e ——ms s,
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—
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|
JedL

o

f

P g 3

© ®ro
~_WHEN COLOR- _ I~
LESS ADD Sce

FUCHSINE BI-

SULPHITE SOL. §
© ®

TURNS BLUE
THIS 15 CHECK

IF WOOD ALCOHOLY/
1S PRESENT
TURNS BLUE

HOW TO MAKE SOLUTIONS § SOLUTION
G| Gram @aep\ms : { \surl.;nu‘mlc \a
CP POTASSIUM GP OXALIC f ACID
PERMANGAN- ACGID

SOLUTION

SODIUM | PINHEAD LIKE
CRYSTAL OF FUCHSINE

DISSOLVED IN WATER

tals in 100 cc. of water. Fuchsine bisulphite
solution: Use the apparatus shown above.
In the left flask place some sodium sulphite
crystals and drop some sulphuric or muriatic
acid into funnel. When the stopcock of the
funnel is opened, sulphur dioxide gas will be
generated and will bubble through the solu-
tion in the right-hand flask in which is a
solution of a fuchsine crystal as large as a
pinhead dissolved in the amount of water
shown in the 100-cc. flask. The solution will
turn from red to colorless and is to be used
as the fuchsine bisulphite solution.
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Burning Water

6AS FN Y waLL conceaug:
: -~ CONNECTIONS

RUBBER .-
THRE “HOLDING

WINDOW
OPEN

BURNING
/WATER

Wwo0D---.- 8

RUBBER-~

By connecting a gas and water pipe together
and allowing both to issue from a faucet as
above, the gas can be ignited with a match giv-
ing the effect of water burning. This is a good
window display. —Carlyle Weiss.

A heart shaped block of wood with a strip of
rubber secured to the edge as above, makes an
excellent window latch for holding the window
closed or open as illustrated. The block is
pivoted on a nail as shown. —L. D. Starcher.

Sanding Belt

GLUED-LAP OF BELT-,
—_—t

~+—DIRECTION Of. BELT

--“BELT MOTOR...-

A ‘belt of sandpaper.is very satisfactory for smoothing off flat cbjects and
-one can be readily attached to a motor-driven emery wheel by making up
the bracket illustrated in detail above. The belt of sandpaper runs over two
large pulleys which can be turned off on a lathe or cut from a wooden cylin-
der 4 inches in diameter. —Wi illiam White,

Distance Gauge
PIVOTS

s 2 33050459

.-~ 1--DISTANCE READ HERE
N \i.

1T IS MADE OF
OLD BOARDS

V" ,.-‘

<--—-—--—-HEIGHT &' -

If a “distograph’’ is made up as detailed above and calibrated by actual measurement, it can be used
for measuring distances directly. Sight on the object along the two pins at the edge of the board
and then holding the board steady, move the pivoted rod and sight along points C and D. The
distance will then be indicated on the scale. —PFrancis Boyd.
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even though it be bent.

Bicycle Horn

WOOD OLD DOOR LOCK
F i

=t
STRING-

‘LD REMOVED 'STRING TO END OF DOOR LOCK

BY HEATING
CLOSE
SPIRAL SPRING

FRONT WHEEL-"

A siren for a bicycle can be made from an old
tin can with the attachment shown. The door
bolt or door lock shown is for the purpose of
holding the striking element away from the can
or by releasing it, the siren is made to operate.
It is actuated by the spokes striking the lever,

—Aurelio Rivera.

Lighting Inaccessible Parts

Tt

'SOLID GIASS ROD ba - 34" MAM

If a beam of light enters the end of a solid glass rod, it will follow that rod, -
This behavior can be employed for lighting inacces-
sible parts by means of the arrangement shown above.
is focused on the end of a bent glass rod through a lens of the size shown.
A quartz rod is ideal.

A source of light

—C. A. Oldroyd, Rep. No. 4433.

Ink Stands

i < A-CuT
¥ a R 2 B-CUT OUT
| i B é ! ,C (FOR THE INK BOTTLE,
B = i

l

D(-HOLDER--\“K,; 1
STRONG

) i v
PAPER) 1\%7 Y

v

A handy ink and pen stand can be cut from a
sheet of fairly heavy cardboard by following the
details given above. After being bent to shape,
it is held with paste or glue and the bracket
shown. —Hubert Slouka, Rep. No. 7110.
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If a solution of copper sulphate and sal
ammoniac is mixed with ammonium vanadiate
and the mixture is carefully heated over a
Bunsen burner, a compound of a splendid gold
color will be deposited from the liquid in the
form of yellow spangles which do not change
on exposure to air, and which in every respect
equal genuine gold bronze for artistic purposes.

—Gordon M. Smith.

Dog Feeder
-DOG BISCUIT

When the family is out for an entire day, the
pet dog must go without a meal or else must
be fed his entire day’s rations at once. With
the device shown above, he may be fed at
the regular time. A string attached to the
alarm key of a clock is looped over a dog
biscuit placed in some position not accessible
to the dog and the alarm is set. When it
rings, the string is wound up and the <og
Biscuit is pulled off the shelf and falls upon the
floor. —Leo Preston.

Edited by S. Gernsback

Gas Generator
PINCH COCK---_,
_“STOPPER

RUBBER
TUBING

\ g ESi
| ~TUBE

———|— SUBSTANCE

% _ | TO BE ACTED
) uPON
~ 2
= -ACID
22| SMALL
~"HOLE

i

When a solid is to be acted upon by an acid in
order to produce a certain type of gas, the
automatic generator illustrated above may be
used. The test tube is filled with the solid and
then held by a perforated cork in the bottle as
shown. The acid, entering through the small
hole in ‘the bottom of the test tube generates
gas, which is delivered through the glass tube.
When the pinch cock is closed, the pressure of
the gas accumulating in the test tube, forces
the acid out of that tube and back into the
flask, thus stopping the action, which can be
renewed at any time, —Robert Coltman.

Rubber Stamp Holder

RUBBER BANDS

v'[//lll,‘.-“//

Where several rubber stamps are constantly
in use, they are usually all over in the way
and never seem to bs at hand when needed.
If, however, an arrangement such as that
illustrated above is made, the stamps will al-
ways be at hand and will always be in place
when they are wanted. Several rubber bands
are linked together and one end of the result-
ing chain is fastened to the wall. The other
end is attached to a rubber stamp, which then
hangs in position in back of the desk. When
it is.wanted, the rubber band stretches and
allows the stamp to be used,

—Franklyn ¥Xenchion.
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A fairly good grade of oil for use on watches
and light machinery can be made by placing a.
strip of lead in a squall quantity of olive oil
and exposing to the sun’s rays for a consider-
able length of time. ‘The action should be
allowed to continue until the-semi-solid mass
ceases to be deposited in the beaker and the
olive oil becomes quite limpid in character.

—F. R. Moore, Rep. No. 1993.

Reference Book
ADHESIVE TAPE —~~_

RECIEES S =

T -

1] 8 o

CARD
| BoARD

i

) 121SSUES

The writer finds it very convenient to clip the
different departments such as this one, the
“How-to-Make-It"" and ‘‘The Constructor’”
from the pages of SCIENCE AND IN-
VENTION Magazine, and bind them to-
gether as illustrated above. A piece of
adhesive tape is placed over the left-hand ecze
of the assembled sheets and bent over on the
sides so as to form a substantial binding. By
dividing the departments as mentioned, the
bound sections will form handy references to
any particular subject desired.—F. J. Wilhelm.
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HAS THE EARTH TWO
MOONS?

Editor, SCIENCE AND INVENTION:

In the May issue of SCIENCE AND
INvENTION, Don Home discusses the
question “Has * the Earth Two
Moons?” and comes to the conclusion
that it has not. He helieves that a sec-
ond moon at the distance that it is
supposed to be could not iong remain
undiscovered, even if as small as 500
feet in diameter. It is suspected to be
at a distance of about 2,500 miles. The
discovery of a small body at that dis-

829

great deal of our time in the woods.
We went out one evening to catch
some Crayfish to preserve in alcohol.
We brought them home and put
them in a jar of water, and set
them on a shelf in our laboratory.
We went away and forgot about
them, and as this was late in the
fall the nights were cold. We even
forgot to feed them. On the fourth
night after we caught them it
snowed, and the temperature in my
home went lower than ever before.
It was twenty degrees below zero
Fahrenheit the next morning.

tance would be no easy matter. It
would be more quickly seen if at a
greater distance from fhe earth. (No.
—EpiTor.)

A satellite at a distance of 2,500 miles
from the earth would complete a revo-
lution in about three hours. If its di-
rection of motion was the same as that
of the planets and the moon, it would
rise in the west and set in the east.
Such a satellite could never be seen
“full” from the earth. In 25 minutes
after the first quarter it would enter the earth’s
shadow and would not reappear until-- 25 min-
utes before the last quarter. Pt could be seen
to the best advantage only a few minutes before
entering or after leaving the earth’s shadow, and
when overhead at the same time. The chance
for an observer being in the most favorable locality
is small; and the chance for.hxm to be looking at
the right place in the sky, still smaller? (Question
mark ours. It would be favorable for any part of
carth between X and B.—EDITOR.) N -

It might be seen while crossing the sun’s dl.sk,
for it would transit the sun in every revolution
from some place on the earth’s surface, unless
the inclination of its orbit was very great. The
body would appear largest when the transit oc-
curred in the zenith, and it would look very small
when the transit took place far from the zenith.
The duration of the transit could not exceed a
quarter of a minute. In the drawing an_observer
at A would see the suspected satellite M at its
best; to an observer at B it would be only about
one-fourth as bright and would be on the horizou.
It is at first quarter at F and is rising to A. To
move from F to M requires only 25 minutes.
Most of its visible path would be in twilight or

low in the sky.
J. D. BLAGDEN,

Memphis, Tenn.

(Professor Donald H. Menzel, commenting on
the above letter, advises:

“The majority of the remarks of Mr. Blagden
are true. He has shown himself as possessing con-
siderable insight into the problem. They are, how-
ever, only supplementary to the main conclusions
of the original article and in no way invalidate
the important fact that no moon of the size reported
evists. It is true that the moon wonld enter
eclipse when at an angle of 142 degrees with the

sun and 25 minutes after first quarter. Its ap-
proximate shape at that time wounld be ( the
wnilluminated portion on the left. It wonld be

about two-thirds its maximum brightness at this
time

“Quing to the uncertainty in the reflecting power
of its surface, it is impossible to compute its exact
brightness. To satisfy all unbelievers we will
assume the minimum physically possible—that of
grayish black vock. The calculations show that this
moon, just before entering eclipse, would be
brighter than o first magnitude star, and would
be a conspicuous object even in the twilight 7egions
and in spite of its rapid motion.

“If it revolved in the plane of the ecliptic it
would transit the sun ewvery three hours. For a
zenith transit, when it would be the largest, it
wonld have a diameter twice that of the planel
Mercury when it crosses the sun’s disk. For th.
farthest transit it would be but little smaller thar
Mercury—and o conspicuous object. If the orbit
is even considerably inclined to the plane in which
all the planets revolve, transits would still be
numerous and the object could not have beén
missed. It certainly would be an extremely bright
object at the times of eclipses of the sun and would
not have escaped detection by photography had we
been blind to the foregoing proofs of its nos
existence.”

Diagram accompanying discussion on “Has the
Earth Two Moons?”

.opinions-on science subjects.
on this page.
them in both palatable and unpalatable forms.
to say, ‘this is the place to say it.
words and address your letters to Editor—The Readers Forum, c¢/o
Science and Invention Magazine, 53 Park’Place, New York City.

SC_IENCE AND INVENTION desires to hear from its readers. It ¢
solicits comments of general scientific interest, and will appreciate this

So this is why it is more than probable that the
earth does not have two moons.—EDITOR.)

FROZEN FISH

Editor, SCIENCE AND INVENTION:

_As I read your magazine from cover to cover
(including advertisements), I could not help but
read the article on your experiments on freezing
fish alive. I am forced for once to disagree with
your conclusions, as I have frozen fish not once or
twice but many times. The names and places I
shall quote are correct so that if you wish to
verify the following statements, you are entirely
at liberty to do so.

1 spent some months, on my return from over-
seas, in 1918, in the gquammish Valley, B.. C,
fishing and resting for my health. 1 lived at
Brackendale, in that valley in a little log cabin
I preempted, or to be correct, annexed. From my
cabin door there was a two and a half mile trail
leading to Lake Alice in the mountains, where
I frequently fished for trout. During that winter,
as is usual, the lake froze solid and was covered
with snow about four inches deep. A friend,
nicknamed Red, (name Redfern), went with me
fishing through the ice. The trout, lake trout from
twelve to twenty inches in length, as we caught
them, were thrown into the snow where we stood.
When we returned to Brackendale (we left at
10:00 in the morning and got home about 4:30),
not a few of these trout were too stiff to eat. I
put ha!f a dozen in a pan of cold water while I
lit the stove, and was puttering about the cabin,
when I was disturbed by a prodigous splashing.
I ran over, and two of the previously stiff trout
were trying to climb out of the pan and get back to
the lake. Much surprised (never before having
seen the dead return to life), I shooed away the
cat and placed them in a bucket of water. The
next day I took them, most decidedly alive. over
to the younger members of the family of a farmer,
who was also_the stage driver and a friend of
mine, Harry Judd, by name. From then on, if
I did not bring them from two to six trout alive,
everytime I went fishing, my name was Mud.
To make sure I got live trout. I used to make
a little mound of snow, put the first few in the
middle of it, throw my coat on top and sit on
the whole while fishing, and it never failed to
produce results. Some of these trout died very
quickly. but others lived for several days. The
species were Lake Cut-Throat Trout and small
Dolly Varden Trout. The temperature at the
time could not have been much less than 220 Fahr-
enheit, as it was not too cold to fish, and the
process of freezing or whatever the comatose con-
dition was, could not have consumed more than
from ten to twenty minutes. Of these details I
am_fairly certain.

Previously, I never seriously considered the
matter in a scientific light, so that I am unable
to state what percentage suspended animation and
what percentage died. Whether the coldness of
the water, (it is a very deep lake) or the species
of the fish had anything to do with it, I do not
know, but I can assure you that what T have
stated is positively and absolutely true, and fur-
thermore, I hope some day to have money enough
to go down there and repeat the performance, not
for my health next time, but for fun.

I am sorry that I was not sufficiently scien-
tifically inclined in those days to collect more
data on the subject, but probably some one who
has the opportunity can duplicate this somewhere
sometime and get the data for you.
CeciL Karpry,
Calgary, Alta.,
{Comments below.—Editor)

MORE FROZEN FISH

Editor, SCIENCE AND INVENTION:

I read an article by Hugo Gernsback in your
ScieNce & INVENTION magazine for September,
relating to the preservafion of life in ice. Several
tests were devised which were to determine
whether an animal frozen in ice would come back
to life. It seems as if the tests were unsuccessful.
The following is an experience I had several years
ago.

A boy friend and I were taking biology that
particular year at school, and we were very much
interested in the subject. Naturally we spent a

Canada.
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e The arguments pro and con will be aired
This magazine also relishes criticisms, and will present
So if you have anything
Please - limit your letters to 500

went out to look at' my chemical re-
agents, as I was also interested in
subject. When I stepped into
my laboratory the majority of my
bottles were broken. The jar of
water in which the Crayfish were
was also frozen, and the ice pres-
sure had broken the jar, and the
three Crayfish were frozen solid in
the ice. hated myself for forget-
ting - about them because it ~seemed
cruel to me. It was cold all that day
and the next, but the day after that the
temperature rose. My friend was at my house
that day and we decided that we would thaw out
our Crayfish and pickle them. We went about
cleaning up our laboratory, while the Crayfish
thawed. We had placed them outside of our
laboratory door, and when we came out our Cray-
fish were crawling on the ground, and we thought
we had made a discovery but said nothing about
it. They were two days without food and for two
days frozen solid in ice.
Haven F. ALLEN,
Hill Top, W. Va.

(In these cases there was wno proof that the fish
were thoroughly frosen. Our own experiments did
not produce such results as described in the two let-
ters above. It may have been due to the fact that at-
tempts were made during the summer months when
the habitat of the fishes was warmer waters. We in-
tend to try these experiments again dinring the win-
ter months, and would like to hear from other read-
ers who have noted similar results, as those de-
scribed in the above two lctters.—EDITOR.)

THE LIVING DEATH

Editor, SCIENCE AND INVENTION:

I have been buying your magazine for over a
year, and I think that it is the best magazine that
can be bought anywhere. Every time I purchase
it T cannot put it away until I have read it. The
articles in it are written so that they can be easily
understood.

The story of “The Living Death,” by Mr. Leahy,
was so gripping that I could hardly wait for the
next issue. I think that it would be fine if Mr.
Leahy would write a sequel to this story, telling
the story Zandara would tell when she learned to
speak English. It would also be nice if, in this
same story, Mr. Leahy would tell the story of
another expedition of the same characters to the
“Gardens of Paradise,”” and depict scenes that
would clear up the mysteries left in the first story.
Was there a real scientific basis for this story,
and will the story be published in book form?
If so, when? GEORGE SovuTH,

Hamilton, Ohio.

(We are glad that our scientific fiction intevests
you. All the facts mentioned in Mr. Leahy's story,
“The Living Death,’’ are taken from scientific
works. The story itself is, of course, fictional in
nature, but it is built up aronnd findings discoy-
ered by various explorers and quotations from the
writings of those ecxplorvers were frequently used
in the story, which makes the theme considerably
more wivid and realistic. The story has not yet
been published in book form, but we do not doubt
that it will find its way into bound volumes in the
near future.—EDITOR.)
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The Advancement of Radio Telephony

A passenger in the radio phone booth on board

the 8. 8. Berlin communicating with a ship

several hundred miles away and talking just as

though he was in an ordinary telephone booth
on land.

By A. P. PECK, Assoc. .LR.E{

O COMMON have the wonders of ra-

dio communication become and so

tightly are they woven into our daily

life that we are surprised no more,
when some new feature, new apparatus or
new use for radio comes to light. However,
there occasionally is brought forth a system
of radio communication or a process for the
same that is so good that it is worthy of
particular mention.

Today we have as a very common part of
our life, one way radio communication or
broadcasting as it is called. We have our
private radio receiving sets and we hear mu-
sic, lectures and sermons delivered from cen-
tral points. However, éxcept in the case of
the transmitting amateur, two-way communi-
cation is a rather unusual feature. However,
a recent radio installation on hoard a new
steamer, the Berlin, includes a very complete
radiophone transmitting station and as sim-
ilar apparatus is placed on other ships, pas-
sengers will be able to converse with each
other, even though they may be hundreds of
miles apart, and this with as much ease as
if they were using their own private tele-
phone in their own homes. Booths as shown
in the upper left-hand corner of this page
are provided for the convenience of the users
of this service and the photo in the upper
right-hand corner shows a part of the trans-
mitting apparatus and the operator in charge.

Not only are ships equipped for two-way
radiophone communication, but land stations
are under construction and being tested by
means of which it may soon be possible to
talk directly to foreign lands. This will be

accomplished through
the medium of high-

powered stations op-
erating in much the
same way as our or-
dinary telephone ex-
change works. It is

The photograph directly above shows a part of the antenna installation and

the buildings housing the radio apparatus at Rocky Point, L. I,
said that this station may soon be employed for direct radiophone com-
munication with London,

It is

The Chief Radio Officer of the Berlin in the

radio room showing ‘part of the radiophone ap-

paratus used for intercommunication between
ships.

quite possible that you will soon he able to
pick up your telephone, have the operator
connect you with a central radio station and
then talk to some friend or relative across
the ocean, with as much ease as if they
were in the same town and ounly the tele-
phone "line was being used. All of this
may come to pass within the next few
vears, as much developinent work is now
being done along this line. Photos below
show type of equipment that may make tlfis
work possible. Experiments are being car-
ried on with short and long wave-lengths.

This photograph shows a portion of the stupendous installation of equip-
ment used at the Rocky Point, L. I., station. When it becomes possible
to carry on a radiophone communication with foreign countries, it is said

that the charge for a 3-minute conversation to London will not exceed $5.

www americanradiohistory com
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Radio Sets by the Thousand

Above: A general view of a radio man- g
ufacturer’s testing laboratory. Here the :
sets are put through their various paces é

and if they do not prove satisfactory
they are rejected. Thus good results
are assured.

A close-up view of one of the assembling |
tables in a large radio manufacturing
plant, The young lady is engaged wiring '
an almost completed radio receiving set.

Little does the average person real-
ize that the radio set which he uses
is the result of intensive production
by tremendous organizations. The
various photographs on this page
will give some idea of the vast
amount of machinery and labor
that makes your radio set possible,

o Ll

Finishing radio set cabinets with
an air brush spray of high grade
varnish.

.

P
i

Would you ever think that your dials that
control your radio receiving set came from
a machine like the ome in the above
photograph? They do, as this is one of the
hot stamping machines that press bakelite
or other insulating matesial into the form
of dials. The operator is holding one of
the dies in his hand, being protected from
the heat by a heavy glove,

Here we see one of the presses used for mak-
ing stamped metal forms. This particular one
turns out the bell parts of radio loud speak-
ers, Quantity production of this nature is
what brings down the ultimate cost of qual-
ity apparatus. Note the finished bell being
removed from the machine.

s |

!

|

|

S

eﬁm T . . “%‘

A general view of one of the gigantic assembling rooms of a radio set Here is another view of one of the assembling rooms, Note that each

factory is shown directly above. All of the employees are busily en- one of the workers has a certain part assigned upon which each works
gaged in assembling various parts of sets. to the exclusion of all else,

wWwWwW americanradiohistory com
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How to Followm WRNY

By DR.. CHARLES D. ISAACSON

—y Further notes are given below on the __
novel plan being carried out by the pro- |
gram director of Station WRNY.

O MATTER where you are you can
pick up WRNY and work right into
its developments any day, any hour.
Of course you can look into the

daily newspapers and find what is happen-
ing if there are last-minute changes, but for
the whole general plan all you need do is
to look into WRNY’s big prospectus of the 4
general broadcast program and special fea- .

tures, and it is the easicst thing in the world.

. In the center of the hook is an outline of A\ 5=
- : any two weeks, just where any feature ap- e — - — TR
| LENI STENGEL—The continental com- pears in a two-week plan. Thus, let us say || GRACE POTTER—One of our foremost | |
edian sings songs in his own inimitable it. is Tuesday, you locate Tuesday, say 8 || psychoanalysts, who has studied with

s o'clock, and you find that the Hampson Light | sracud, spgensaldl JTRTRC g

Opera Company is giving, let us say, “The s

!

]

Tales of Hoffman.” You know you are then
in week one, and from that moment forth 1
you can follow WRNY that week into the
second week and hack again into the first
week, just like a great big race track that
is a circle—if you start at one point, you go !
around and come back to it. Or, if instead
of the Gordon Hampson Light Opera Com-
pany, the Mme. Andres Parker Singers are
appearing at that time you will know that
you are in the second week of the WRNY
standard schedule and you will begin there
and follow the rest of the week and back
mnto the first. Thus you can pick up WRNY
at any time and move in unison and under- oy |
- : standing withﬁth? program department and | p————ouE 7
i i . ., ATKINSON—Here is the indomit-
&%Fﬁgﬂ'ycgﬁe?nirgitﬁogxuej;mr}ngf : gl of Vatlaeig iR gt[ﬂAeJ world traveler, Major Dent Atkinson
Alfred McCann at WRNY. - USING THE WRNY PROSPECTUS of WRNY.
But there is something more than that ™ 3 - -
which you can do. Let us return to the idea ¥
that this is Tuesday, 8 o'clock, and that the
Gordon Hampson Light Opera Company is
appearing. You turn to the back of your big
program book to the general index and you
find under the heading of the Gordon Hamp-
son Light Opera Company reference to page
You will discover who is in the cast,
information about the singers and the con-
ductor and you locate where you are in the
repertoire which they are singing so that
you can fit immediately into that individual
. company’s development. You know what
you have missed and what you are still to
hear and you are immediately en rapport
cata ik ¢ with the whole spirit of that organization,
RITA MAGINOT—Gives the series of A }!
to Z Piano Classics and also directs “Rita’s |-

Kiddy Music Party.” 3 BERNSTEIN SISTERS TRIO—Minna,
o Deborah and Selma, are musicians of re-
markable ability.

e BT m N -
MRS. P Mrs. Brock Pem. |
berton, wife of the theatrical producer and |
designer of the costumes for “The Green
Hat” speaks on theatre costumes.

l
|

L

——

e _—:“"P"‘ﬁ

BEN BERNIE—The maestro, as he is
called, leads one of the most popular or-
chestras in the world.

PIERRE REMINGTON—One of Ameri-
|| ca's finest light opera bassos. Pierre Rem- |

ington is a member of the Gordon Hampson |
l Light Opera Company.
£ - Nt 2

- R AT T
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KATHRYN BEHNKE—This is
“Lullaby Lady,” Kathryn Behnke.

the

HARVEY WILEY CORBETT—The archi-
tect of the new National Masonic Memorial
to Washington is the director of architecture

at WRNY

e

RADIO ART THEATRE—A r

pany devoted to the classics. In the pic-

ture are Miss Bellfato, Miss Perry, Mr.

Newmark, Mr. Luden, Mr. Pratt and Miss
Sonergaard.

stock com-

NICHOLAS ORLANDO — He leads the‘
Roosevelt Concert Orchestra three times a
week at WRNY.

s %

JOHN MARTIN-——The most beloved friend
of children,

directs WRNY's fairy tale

period.

Now let us suppose that you are
particularly fond of light opera and
you want to know whenever light op-
era companies appear. You refer again
to the general index at the back of the
book and find that heading which gives
you all of the individual companies
and singers interested in light opera.
You turn all these pages and find out
how much light opera is going to be
given you in the course of six months.
For this new book, which is 64 pages,
the size of a magazine, gives you the
whole program of WRNY for a com-
plete six months’ period.

It gives you pictures of all of your
favorite people, it provides you with
the story of their careers and the plan
of their offering to you at WRNY. It
is extremely interesting and valuable
and ‘many hundreds will be constantly
referring to this book, which will be
as fixed an attachment to their radio
‘receiving sets as the dials. It is a com-
pendium of information, a complete

5 curriculum of what you are going to

ig hear. This new book and this new plan
of WRNY takes away all of the hap-

hazardness and vagueness of original
broadcast program making. It means
that WRNY is promising a definite pol-
icy, that, allied with WRNY, is a fixed
system and that everything which hap-
pens at WRNY is moving along a defi-
nite channel of thought.

The book is being distributed now and
I suppose it will not be long before sev-
eral thousands of people will be asking
for copies, after we have run out of the
first edition and have to reprint. Rabprio
NEws has been very generous and has
agreed to send this volume out to you
absolutely without charge.

This book and all that is happening
here at WRNY is opening a great new
ficld for radio. It does not seem to me
possible, as some have suggested, that
with the broadcasting of grand opera in
the sort of manner that we bring it, in
little tastes, people are no longer going
to the opera—quite the reverse. I be-
lieve that because we are giving the
stories of the opera, the principal melo-
dies of the opera, that you, the listener,
will find it necessary to go to the real
performance. I am frank when I say to
you that no radio performance could sat-
isfy me, no matter how fine the artists,
the performance, the radio set. 1 want
to see the theatre itself, the stage, the
setting, the actual living performance.
There is, on the other hand, the individ-
ual who listens to the broadcasting of a
game, baseball, football. That could
never satisfy or be a substitute for the
actual game itself.

For myself and for WRNY, I repeat
again and again that we want to make
more people go to theatre, attend the
opera and concerts, witness games, read
books, view art exhibits, hear lectures
and live with the dctuality. Broadcast-
ing anything is merely an impetus to
the real thing, if it is worth while.

So this new book and new plan of
WRNY enables the listener to pick any
field of human endeavor in entertain-
ment and education and acquire enough
knowledge and taste for any individual
feature to want that feature in actuality.

Here one can find the entrance into
some unknown field. Let us take archi-
tecture. Who is interested in architec-
ture besides the architect? Very few,
and yet all about us are great buildings.
They belong to us as much as to those

wWWwW americanradiohistorv com

ROSE DREEBEN — The

native simplicity.

ppet-peasan_t,
sings the songs of the people in all their

é@m |

EUGAT—The Spanish  violinist,

ists, is a capable and gifted cartoonist.

Xaviet
Cugat, besides being one of our best violin-

52

who own them. Here is Harvey Wiley“\,4

Corbett, one of the world’s greatest ar-
chitects, to tell usaboutarchitecture. Mr.
Corbett speaks for five minutes a week.

WHAT THE MONTH HAS BROUGHT

I remember that Helen Meany, cham-
pion diver, came over ; that Resta Crow-
ell gave us a charming presentation of
“The Second Mrs. Tanqueray,” and I
recall the many visits to other lands
which we made with J. Van Cleft
Cooper and the Volga Trio.

In grand opera, the DeMacchi Opera
Company gave us “Rigoletto.”” The
Taverna Opera Company gave us “Cav-
alliera” and “Il Trovatore” and the
Louis Aschenfelder Company *“Manon”
and “La Bohéme.”

Then there were those gatherings on
Tuesday evenings, known as “Up and
Down Broadway.” We had the whole
cast of “No, No, Nanette,” with the
principals, Louise Groody and Charles
Winninger; Blanche Ring and Otto
H-arback were also here. The

(Continued on page 867)
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Concentric Versuys Eccentric S. L. F. Condensers

#y~HE straight-line frequency condenser
Fis conceded by many engineers and
radio fans to be the only instrument
that will facilitate the tuning of stations
below 300 mieters, though there is a tendency
on the part of some to sponsor an attempt
to solve an electrical difficulty by mechanical
methods.
The insertion of a straight-line frequency
condenser in a tuning circuit will make the

A type of concentric rotor plate S. L. F. con-
denser in which the stator plates are cut away
so as to give the 8. L. F, effect.

tuning of short wave stations as simple and
easy as tuning of the long wave stations is on
a straight-line capacity instrument, providing
that the circuit used is inherently selective.

The actual history and experimental stages
of straight-line frequency condensers has
been printed many times before, but one
point in the construction of these tuning
accessories has never been brought out with
sufficient emphasis.

This point is the construction, or rather,
the shape of the plates. There are two gen-
eral types of straight-line frequency con-
densers, one using the eccentric rotor and
the other using the concentric rotor, centered
type of plate. As every radio owner wishes
to use the instrument that is best mechanic-
ally and electrically in his construction of

SPECIALLY SHAPED ROTOR

FIG.3

An eccentric rotor type of S. L. F. condenser
using specially shaped rotor to obtain the re-
quired capacity and frequency curves.

receiving sets, a detailed description of each
type will be given.

The eccentric plate type of straight-line
frequency condenser is practically an out-
growth of the eccentric type of straight-line
wave-length instrument. In the S.L.W.
(straight-line wave-length) type the rotor
plates are cut away on one side. The dimen-
sions of the plate are such that the capacity
of the condenser changes to give a straight-
line wave-length characteristic. This cutting:
away of the rotor plate unbalances the rotor
by forcing the shaft to carry more plate
area and, consequently, more weight on one
side than the other.

By WM. M. HENDERSON

To counteract the resultant top-heaviness
of the rotor either a balance weight must be
used or tight bearings become a necessity.
Tight bearings will naturally cause a stiff

SEMI-CIRCULAR ROTOR-~,
’

F iy
SUPPORTING /
STRIP / STATQR

ROTOR POSITION AT
MAXIMUM CAPACITY

FIG.1

Fig. 1 s}_lows how the stator plates of a con-
denser similar to that shown in Fig. 2 are
cut away.

and hard turning rotor and as the bearings
wear, which they will, on account of the
increased friction, the rotor will become
loose and the heavy portion will overbal-
ance the shaft and tend to move when the

A tandem type of S. L. F. condenser using
concentric rotary plates and shaped stators.

dial is released, thereby making tuning an
impossibility.

In the straight-line frequency condenser,
the dimensions of the plates must be such
that the capacity of the instrument changes

.
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very slowly for the first 70 degrees and
then at a greatly increased rate for the last
30 degrees. In other words, the S.L.F. con-
denser is but a greatly accentuated S.L.W.

this

‘instrument.

To obtain straight-line frequency

characteristic with an eccentric plate con-
denser the rotor shaft must be placed almost
at one side instead of in the center, thereby
putting practically all the weight of the
rotor plates on one side of the shaft.

The photo in Fig. 4 shows an eccentric type
of S. L. F. condenser, the shape of whose
plates are indicated in Fig. 3.

In addition to the off-center position, the
rotor plates are long and narrow in shape,
as shown in the diagram in Fig. 3 and the
photos in Figs. 4 and 5. The stator plates
are shaped as shown.

The combination of an off-center rotor
and long narrow plates results in a rotating
element that is out of proportion mechanic-
ally, and so unbalanced that unless a com-
pensating weight is used the extremely tight
bearings that become essential without the
balance weight wear out and frequent ad-
justment becomes necessary. In addition to
this fault, the average eccentric plate S.L.F,
condenser requires panel space almost equal
to twice its length, due to the long swing
of the rotor. In this type of condenser, it is
almost impossible to maintain perfect rotor
and stator plate alignment, due to the long

Another and still different type of S. L. F.
condehser in which the rotor plates are eccen-
trically placed.

lever arm of rotor and flexibility of metal.

Straight-line wave-length and straight-
line frequency condensers can be designed so
that tight bearings, balance weights and large
size are eliminated, so that the instrument
will be mechanically correct, and still be
electrically efficient.

To do this, the rotor plates are left semi-
circular in shape, as shown in Figs. 1 and 2,
and the stator plates are cut to give the de-
sired characteristic. The stator plate shape
given in Fig. 1 is for a straight-line fre-
quency instrument. This shaping of the
stator plates will, of course, incorporate no
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mechanical defects in the condenser rotor
-and, therefore, we. can have an instrument
with the same smooth operation as was ob-
tained in one with a straight-line capacity
characteristic and yet be a true S.L.F. con-
denser.

Thus, with one operation, an instrument
is made that is mechanically efficient and,
with proper choice of insulation and insula-
tion placement, electrically efficient.

A condenser so designed is known as a
concentric plate instrument, because the rotor
is in the center and the plates are mounted
on the shaft so that the weight is evenly
distributed.

With the increasing popularity of single-
control tuning, the double and triple con-
denser is going to become quite a factor in

receiving set construction during this year,
and probably much more so next year.

To make double and triple units using
eccentric plate straight-line frequency con-
densers would result either in a greater
mechanical failure than in a single unit, or
in as great a mechanical failure and, in
addition, there would be a very bulky in-
strument.

The concentric plate type of S.L.I'. con-
denser lends itself admirably to double and
triple unit construction, and no mechanical
or electrical errors need be made. A photo-
graph of a triple condenser made up of three
concentric plate straight-line frequency con-
densers is given in Fig. 8, which will show
the general lines of good mechanical and
electrical construction.
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In tuning with straight-line frequency con-
densers, it is obvious that the capacity varia-
tion will not be uniform. The exact way
in which this variation takes place is shown
in Fig. 6. However, with a properly de-
signed inductance, the tuning curve of such
an instrument will be practically straight
when dial settings are charted against fre-
quency. Such a curve for a standard ar-
rangement of an inductance and a straight-
line frequency condenser is given in Fig. 7.
Note how the short wave stations are sepa-
rated to a greater degree than obtains with
straight-line capacity condensers -and how
the longer wave stations are closer together.
With a properly designed receiver, this
makes a nearly perfect balance of tuning.
Thus the results are nearly all that can be
desired.
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The curve Fig. 6 shows how the capacity increases as the dial controlling
Note the gradual increase
at first and then the rapid increase above 70° on the dial.

the straight line frequency condenser is rotated.

Fig. 7 shows how the increase in frequency plotted against dial degrees
gives a straight line, and also shows how the various stations are separated,
This curve was made under actual working conditions and is accurate.

Grid Leaks—The Biggest Little Things in Radio

OR a great many years after the in-
troduction of the three element vacu--
um tube to the radio art, the use of an
extremely high resistance in series
with the grid of the tube was mostly a mat-
ter of hit or miss. Woireless operators, who
at heart are all experimenters, found that a
pencil line or a smear of ink connecting the
terminals of the grid condenser, made a very
considerable difference in the sensitivity of
their receiving set. Eventually manufactur-
ers of wireless equipment incorporated, a

I' FIG.2

A grid leak with metallized resistance element
which is accurately made.

Cl’lllde high resistance to accomplish this re-
sult. :
Since the advent of radio for the disburse-
meént of entertainment to millions, the grid
leak has come into more and more respect
and it is now considered verily “The biggest
little thing in radio.” Changes in tube con-
struction, as regards the various voltages used
for their operation, different types of fila-
ments, a multiplicity of circuits, all mean a
different value of grid leak for most efficient
operation.

When the specifications call for a “one
meg”’ or “two meg” grid leak, they mean

“

+Vice-President of Durham & Company, Inc.

By FRANCIS R. EHLE*

that one million or two million ohms of re-
sistance are reguired to enable the accumu-

METAL END CAPS~._
P . INSULATING
" 7~ VARNISH X

N\,
\  TSGLASS ROD
METAL FILM

FIG. 1

Cross-section of a grid leak unit using a metal-
lized resistance, showing construction.

SOLDERED

lated charge of the incoming signal to leak
off the grid of the tubes in time for the grid
to be free for the succeeding electric charge.

A standard type of variable grid leak adapted
to panel mounting.

A simple analogy may be made of the car-
buretor of an automobile. The motor is the
detector tube of the receiver, the carburetor
the grid leak. If the carburetor is fed too

wWwWw americanradiohistorv com

much gasoline, the motor is choked and, as a
result stops, and by the same token if the
grid leak allows too much of a charge to re-
main on the grid of the tube, it chokes or as
we say paralyzes. If the carburetor is fed
too little gasoline, decreased power results
in the motor and our analogy to the grid leak
is still correct as when the grid leak is of
too low a value decreased sensitivity results
in the receiver.

The grid leak may be considered as a valve
controlling the amount of electrical energy

FiG4

Another type of variable grid leak to be
mounted in a standard clip holder.

that the detector tube can efficiently take care
of without overload.

Any loose connection or minute electrical
defect in the grid circuit is more apt to cause
noisy crackling reception than in any other
portion of the receiving circuit, because in
the detector tube the actual transforming of
energy from the ether to audible sound takes
place, to be amplified many times in the au-
dio frequency portion of the set. Thus any
imperfection in the grid leak, because it is in
the grid circuit of the detector tube. is cer-
tain to make itself well heard in the loud
speaker.

(Continued on page 869)
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Broadcasting Station on Yacht

THE growth of radio has
been so great in the past few
years that we are not surprised
at any time to see a complete,
broadcasting station in a most
unusual situation. Such is the
case with the station that is illus-
trated on this page. Owned by
Powel Crosley, Jr., of Cincin-
nati, Ohio, this installation pro-
vides the owner with many
hours of interesting experimen-
tal work. Inasmuch as the sta-
tion can be used under totally
different conditions merely by
traveling to a distant point, re-
sults can be observed that would
not be found with a permanently
fixed location. The station oper-
ates on low power, but has a
comparatively long range.

Condenser

BRASS, COPPER GLASS TUBE BENT
OR ALUMINUM UP TO FORM
ROD HANDLE

BRASS
TUBE A

Faa

d

BAKELITE, FIBER GLASS TUBE
OR HARD RUBBER SLIDES INSIDE
SPACING COLLAR BRASS TUBE A

A simple variable condenser that will find many uses
around the experimenter’s workshop may be made
as shown above. No dimensions are given as they
may be varied to suit the material on hand. The
center electrode acts as one plate of the condenser
and the external tube as the other. Varying the
position of the glass tube changes the effective
capacity of this compact variable condenser,

—G. H. Waetjen,

HE photo at the left shows

the daughter of the owner
of this floating broadcast sta-
tion operating the transmitter
and conversing with a shore sta-
tion. The transmitter is located
in the pilot house of the yacht
and can be seen above and to the
right of the receiver. The latter
is located directly in back of the
control arm. With this outfit,
conversation i1s often carried on
with other vessels, the replies
usually being in code. The re-
sults obtained are all the more
remarkable, not only because of
the low power used, but because
of the peculiar conditions under
which the set is operated. Un-
usual and interesting results
have been attained.

A close-up of the

center suspen-
sion of the unique
aerial used on
board this yacht is
shown in the photo-
graph at the left.
Note that four
small cage aerials
are used  The
cages that are
placed end to end
are connected in
series so as to give
the effect of a
straight cage. Even
though the aerial
wires are quite low
as compared to the
usual broadcasting
aerial, t he results
obtained show that
t h e installation is
quite efficient.

ND now the busi-

ness man can
have his radio set with
him all during the day.
One ingenious fan has
built the set into one
of the drawers of his
desk in such a way
that the drawer can be
closed and the radio
set completely covered
and placed out of
sight. Another drawer
can contain the batter-
ies while the loud
speaker is placed on
the top of the desk.
Various ne ws items
and market reports of
interest to the busy
executive can be re-
ceived immediately
without any loss of
time. A set of this na-
ture is simple to make.

The yacht Muroma, upon which this portable broadcasting station is
located, is shown in the photograph directly below. Note how the
aerials are hung from the only mast and are supported at opposite
ends of the craft. This installation had to be especially designed for
the particular use to which it is put and much experimental work had
to be done before the best of results could be obtained.

Radio in Business

L e

www.americanradiohistorv.com
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Five-Tuybe Set on A.C. or D.C.

Power Unit Supplies Both “A” and “B” Potentials from

THE photograph at the
right shows the exter-
nal appearance of this
wew radio receiving set.
Note the pleasing balance
of sections that is obtain-
ed by placing the two
grills on either side of the
radio receiving-set panel.
One of these gril's covers
the mouth of an efficient
loud speaker, while the
other is a dummy and
merely serves to preserve
balance. In back of it is
the power supply unit,
which supplies the fila-
ments and plates of the
tubes from A.C. or D.C.

O much interest has been manifested of
late in battery eliminators of all kinds
that we are presenting herewith an illus-

trated description of a radio receiving set
which is not only selective and stable in oper-
ation, but which also incorporates an “A”
and “B” battery eliminator in the same
cabinet.

The photograph directly above indicates the appearance of this set when
the leaf is folded up and the receiver is not in actual use.

It has often been said that a battery elim-
inator of any type, when used in connection
with a radio receiving set, should be placed
at quite a distance from the set proper. This
is because of the fact that the magnetic field
of the transformer may interact with some
part of the radio set, and cause a loud hum
to be heard when in operation. This, how-
ever, has been overcome by the manufac-
turers of this particular unit by the simple
expedient of placing all of the eliminator
apparatus in a metallic box. This acts as a
shield and prevents the field of the trans-

A view of this new five-tube
set that operates on A.C. with-
out any’ annoying hum.

jormer from affecting other instruments. By
doing this it is entirely possible and prac-
tical to incorporate the unit in the same cab-
inet with the set as can be seen in the right-
hand illustration in the center of this page.

The construction of the battery eliminator
itself is quite unique. Two rectifying tubes
are employed so that both halves of the A.C.

110 Volts A.C. or D.C.

T\IOT only is this new
1N radio set self-con-
tained, if we except the
aerial and ground, but it
furnishes its own table
upon which log sheets and
other data can be placed
and which also serves as
an arm rest for tuning.
This table folds upagainst
the face of the set so as
to protect the dials and
panel from dust and so as
to hide the set from sight
when it is not in use. The
view at the left shows this
leaf in operating position,
practically representing a
flat-top folding desk.

Note that the filaments of all of the tubes
are connected in series. By doing this, small-
er wire can be used on the filament secondary
winding of the transformer as that winding
has to carry only slightly more than one-
quarter of an ampere. In order to aid still
further in reducing the hum and to obtain
quite critical control over the detector tube,
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wave can be rectified and utilized. Before
the current enters these tubes, it goes through
the transformer. The choke coils and filter
condensers serve to smooth out the rectified
current, which in itself is not pure enough to
be used on the radio set.. This smoothing
action produces practically pure D.C., which
when applied to the plates of the tubes does
not produce any objectionable hum when the
set is used with two stages of audio frequency
amplification and the received signals are re-
produced in the loud speaker, as demonstra-
tion proved.

The general view above shows the placement of the various parts of this
novel set. The battery eliminator rectifies both halves of the cycle.

a 400-ohm resistance is shunted across the
filament of the detector. This resistance is
variable and the position of the arm is to be
changed until the best results are obtained.

Since this set employs two stages of radio
frequency amplification, it is necessary to
provide some sort of stabilization in the cir-
cuits of the first three tubes. This is done
by means of three 400-ohm stabilizing resist-
ances inserted in the grid circuits of the first
three tubes as shown in the diagram below.
Thus oscillation is prevented and squealing
eliminated.

400 OHM STABIUZING -—-—-— - _ _

RFT g RESISTANCES ; =
/ RFT ¢ RFT =
v ‘ = } TO AUDIO FREQ.
‘ AMPLIFIER
z l; bl .
' : ° — 8 S 7T VARIABLE
| RESISTANCE
400 OHMS ¢ - . e
{ L | M*Nv AUDIO FREQ
1 ' w b7 FILAMENTS
¥ - IN SERIES
N L

Fd B+ B+

0y O «—— A"AND'B" ELIMINATOR

APPROXIMATELY 22% VOLTS -

DET AMP,
FOR ALL FILAMENTS IN SERIES ™ <—-METAL BOX SHIELDS

>

ELIMINATOR

The circuit diagram .of the radio frequency and detector parts of this set
The audio frequency amplifier is of standard construction.

is shown above.

wWwWw americanradiohistorv com

Note that the filaments are all in series and are supplied by a tap at
approximately 2214 volts on the battery elimirator unit.
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Three Tubes Do the Work of Four

ROBABLY the most interesting of

all radio receiving sets, both from the

experimenter’s and the broadcast lis-

tener’s standpoint is the reflex circuit.
Not only can a saving in tubes be effected,
but some exceptional and frequently astound-
ing results are often obtained. The saving
feature in itself- is a great one from two
viewpoints. First, the initial cost of the
entire set is reduced when the reflex prin-
ciple is employed, because of the fact that
fewer tubes and sockets need be purchased.
Then too, the upkeep is reduced because,
considering the particular set under discus-
sion, only three tubes are employed, they
give the results of four but still they only
consume as much filament current as three.
This in itself is a big feature, inasmuch as
your “A” battery will last much longer

with this three-tube reflex circuit than with’

a standard four-tube set.
A year or two ago the building of a re-

A front view of this neatly designed and com-

pactly constructed three-tube reflex set em-

bodying two stages of radio frequency and two
stages of audio frequency amplification.

it were surprising. “DX” stations could be
tuned in with little or no trouble and could
be reproduced with the loud speaker. Local
stations came in with wonderful volume and
in some cases it was even necessary to cut
down on the filaments or to detune slightly,
inasmuch as the volume delivered was too
great for the loud speaker to handle when

By SIDNEY E. FINKELSTEIN, Assoc., I. R. E.

nature and uses parts similar to those shown,
they should be arranged on the baseboard in
much the same manner as can be seen in the
various photographs. Be sure to mount the
audio frequency amplifying transformers so,
that their cores are at right-angles to each
other, and also place the radio frequency
amplifying transformers a few inches apart.
This can be accomplished by placing them as
shown.

A novel method of mounting the crystal
detector is indicated. Two pieces of bus
bar, such as that used in wiring the set, are
bent up at the ends and loops are formed so-
that the ends of the cartridge type crystal
detector can be clamped in them. In this
way, connections are eliminated and the ne-
cessity of using a special mounting for the
crystal detector is done away with. Note
how the fixed condensers are mounted di-
rectly on the audio frequency amplifying
transformers. Here again, one or two short

.00035
MF. VAR.
COND.

CRYSTAL

-

/ ~ DET.
.00035 MF.
VARIABLE =Seemmenm= Rt
CONDENSER | .00025 -
MF. —- 1——— _E )|
X 2 p.
] _ SN
'B" BATTERY AUDIO TRANSF
45TO 90 V. ~—___ =

The circuit diagram shown above gives all the connections necessary for
hooking up this highly efficient, tube-saving circuit.

flex circuit was a hazardous proposition in-
asmuch as one contemplating this work had
to purchase the various instruments on the
open market and was not sure that the dif-
ferent transformers would work together
correctly. Today much of this trouble can
be eliminated because of the fact that vari-
ous manufacturers of radio instruments have

The top view, shown above, indicates the placement of practically all of
the apparatus necessary for making up a set of this nature.

realized the need for matched parts that will
give good results in reflex circuits and, there-
fore, have put on the market, kits of instru-
ments which when hooked up correctly, will
give the very best results with the least
trouble.

The set illustrated in the photographs on
this page was made from standard parts put
up in kit form. The results obtained with

Only one jack is shown

the set was operating on its greatest effi-
ciency and directly on the wave-length of
the transmitting station. .
Reference to the circuit diagram given
shows that the three tubes constitute two
stages of radio frequency and two of audio
frequency amplification. A crystal detector
is used as the rectifier rather than a vacuum

tube, because of the fact that if a good fixed
crystal detector is employed, controls are
eliminated and the results are very good.
The set is quieter in operation and the re-
production is clearer inasmuch as the distor-
tion, slight though it may be, that is often
found in vacuum tube detectors, is elimi-
nated.

If the reader intends to build a set of this

WwWW.americanradiohistorv.com

The rear view shows more of the details. te |
fixed condensers on the audio frequency amplifying transformer.

in the diagram and if another is desired, it can be connected as described
in the text.

Use a good fixed crystal detector.

leads are eliminated with an increase in effi-
ciency.

Inasmuch as the third tube is used only as
an audio frequency amplifier, another jack
can be placed in the circuit shown here by
connecting the two inside springs to the
primary of the audio frequency amplifying
transformer and connecting the two outside

Note the position of the

springs to the wires which in the diagram
are connected to the transformer. In this
way, by placing a plug in the jack so con-
nected, only one stage of audio frequency
amplification will be used. This is useful
for tuning in “DX” stations or for listening
in when it is not desired to operate the loud
speaker and disturb other members of the
family with the volume.
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An All-round Broadcast Receiver

Describing a Set That Is Simple to Operate, Yet Selective and Stable

EGARDLESS of the fact that the

past two or three years of intensive

radio development have brought out

hundreds of so-called new and un-
usual circuits, still there are certain types
that when properly built and operated have
withstood the test of time, -and are with us
today in practically the same form that they
assumed when first presented to the radio
public. Probably the best example of this
type of receiving set is that shown here and
known as the Reinartz receiver, in which
certain connections are used that have re-
mained practically unchanged.

Although no exceptional features are in-
corporated in this article, still the results
that can be obtained with the set are so
good that we feel that the details given will
be welcomed. If you have a set of this type
in your experimental laboratory, you can
turn to it at any time you desire, when you
are tired of using “funny” sets that give
“funny” results, and be sure that the old
reliable standby will enable you to do almost
anything that can be expected of a three-
tube receiving set.

As can be seen in the photograph in the

By A. DOLID

Here we see a rear view of this well made three-tube Reinartz receiver.

two. Either type of winding will be found
satisfactory. As shown in the diagram in
the center of this page, two coils are used
and one of these is divided into two parts.
When making up your coil, wind the plate
coil on the form nearest the center. Wind
60 turns of wire, connecting the inner end
of the winding to the first switch-point on
one of the five point switches. Then take
off a tap every 12 turns, connecting the four

The detector tube and the
audio frequency amplifier are mounted on a small sub-panel.

taken. This completes the winding of the
inductance coils, which should be wired up
according to the diagram. Thus we see that
we have a secondary consisting of a total of
50 turns of wire tuned by a .0005 mi. vari-
able condenser. The 12-turn section con-
stitutes the antenna coil and the 60-turn
winding is the feed-back or regeneration coil.

Regeneration is to be controlled by the
5 point switch as well as by one of the .0003
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The circuit diagram of this receiving set shown
necessary connections for hooking up the various

of the tuning condenser, connect the rotor plates to the ground so as to

upper right-hand corner of this page, the
two inductances used are wound on the same
form, which is nothing more or less than
an ordinary spider-web form 4 inches in
diameter and with the usual odd number of
slots. Thirteen, fifteen or seventeen slots
will be perfectly OK. No special number are
necessary. The coil is wound in the usual
over one and under one leg of the form, or
a variation of this method can be used, and
the turns can be wound under one and over

above indicates all of the

instruments. In the case the best possible results.

taps so formed to the remaining four switch-
points. Connect the remaining end of the
winding to the stator plates of one of the
20005 mfi. variable condensers.

Then, starting a new coil, wind 12 turns
of wire, making a tap on every turn. Con-
nect these taps to the 12 point switch as
shown. Then wind 15 turns without any
taps and take off a lead at the fifteenth turn.
Continue with the winding, taking a tap
every 7 turns until four more taps have been
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The panel view shows the neat construction of this set.

‘and regeneration condensers. The switches also

The two vernier dials control the tuning
aid in the same way. The knack of tuning this
set is quickly learned, as the controls are simple.
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eliminate any body capacity effect.

Standard parts should be used to insure
Use a 5 to 1 ratio transformer in the first stage

and a 3 to 1 ratio in the second stage.

mif. variable condensers. This is the least
critical control, whereas the other variable
condenser is just the opposite and requires
the finest tuning. The rest of the set, as
can be seen from the photographs and draw-
ing, is quite conventional with the exception
of the radio frequency choke. This should
preferably be connected on the other side of
the double circuit jack from that shown in
the drawing. It may consist of a form, 1
inch in diameter by 5 inches long, wound
for its total length with No. 30 S.C.C. wire.
It functions to malke the regeneration control
smoother and more stable.

We are sure that any of our readers who
construct a radio receiving set of the type
outlined in this article will be more than
pleased with the results that they obtain with
the same. We do not claim phenomenal re-
ception ranges or enough volume to rattle the
windows in houses two blocks away, but we
do claim for this receiver the same thing that
a good many people claim for the lowly “fliv-
ver”; it will get you there and bring you
back. The set will give you good reception
under practically all conditions and if your in-
struments, tubes and batteries are in good
shape, you will seldom if ever have trouble.
And so, folks, there are the details—go to it.
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INTERFLEX WITH A. F.

(423) Q. 1. Richard Savage, Hoboken, N. J.,
has built one of the one-tube regenerative Inter-
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RADIO ORACLE

In this Department we publish questions and answers which we feel are of interest to the novice and amateur. Letters addressed to this Department
cannot be answered free. A charge of 50c is made for all questions where a personal answer is desired.

second stage amplifier, when it is connected across
the primary or the secondary of the second audio
frequency transformer?

A. 1. The resistance you mention. should have

flex receivers described in the December, 1925, a variable value of from 10,000 to 100,000 ohms.
TO AERIAL
.00025 MF.
COUPLER:. “TG 00! MF.
o / CONDENSER
[y / |_}sec

.0005 MF.

PRI

*ri ol
TICKLER’
LEADS

2T0 20 MMF

—s TO GROUND

"B" BATTERY- 90 V.

i

10

.0005

>} . T MF.
/

.00025 TO
.00 MF.

ET
ZQOMM;T. \
1

-~
_l_ \COUDLER

I—‘||||||

2 . A

The Interflex circuit, such as described in the December, 1925, issue of this magazine, will give
loud speaker volume on many stations if equipped with a single stage of audio frequency ampli-

fication.

issue of SciENCE aND INVENTION and has
had such good results with it that he desires to
add an additional stage of audio frequency am-
plification so that “DX" stations can be brought
1 with greater volume. He asks how this should
be hooked up. f
A. 1. In these columns we show both schematic
and picture diagram of the Interflex receiver with
an additional stage of audio f{requency amplifi-
cation. The additional tube should be very easy
to add as the connections are not at all compli-
cated. Use a well made A.F. transformer with
about a 3 to 1 ratio between the two windings.

BALANCING TUBES

(424) Q. 1. J. B. Bennett, Honton, Kan., asks
how to determine what tubes will be best to use in
certain parts of a Super-Heterodyne receiver.

A. We would suggest that you try balancing
your tubes in the following manner:

Remove all tubes from the set except the last de-
tector tube and last intermediate radio frequency
amplifier tube. Light both tubes and keep all
values constant, with the exception of the poten-
tiometer. Varying the potentiometer arm should
result in the production of a rushing sound, or a
click, at one position of the arm. This denotes
oscillation of the tube. Three tubes that oscillate
at exactly the same spot (position of the potenti-
ometer arm) are to be used as intermediate fre-
quency amplifier tubes. All tubes to be tested are
placed in the last intermediate frequency amplifier
tube socket, one after the other, the one detector
tube being wused throughout the test. A tube
that oscillates readily will make a good oscillator
tube. Tubes that will not oscillate at all are not
very good. After these general characteristics of
your tubes have been found you may place them in
the set in the positions determined as desirable
for them.

VOLUME CONTROL

(425) Q. 1. D. B. Browilow, Middletown,
Conn.,, asks: What value of variable resistance
should be used for controlling the volume of a

The complete circuit for this work is shown in the diagram above.

INTERPLANETARY RADIO
(426) Q. 1. Felix Grandich, New York, N. Y.,

asks: When various attempts have been made to
communicate with the planets by radio, is a ground
connection used, and i? so, why?

A. 1. In the proposition you mention, a ground
or counterpoise must be used. The reason for
this is that a condenser must be formed at the
transmitting end and this is realized by the use
of an aerial as one plate and the ground as the
other.

Q. 2. Is the “radio roof” or Heaviside layer
an accepted explanation for various vagaries of
radio waves?

A. The “radio roof” is still the subject of
a mooted question among various radio experts
and in our opinion, it is a quite probable ex-
planation of the eccentricities of short waves.

REPETITION IN SUPER-HET.

(427) Q. 1. L. G. Benjamin, East Walling-
ford, Vt., says that he has built up a Super-Heter-
odyne receiver and finds that he can tune in the
same station on two different points on the oscilla-
tor dial. Tt sometimes happens that certain sta-
tions can be tuned in on three settings of the dials.
The Super-Heterodyne in use is of the Tropadyne
type. A

A. 1. Tt is usual to tune a station in at two
different points on the oscillator dial. We cannot
suggest any method for preventing the receiving
of a station at two different settings.

If a station is received three times, the extra
reception may be due to one of the Tropaformers
being off tune or to one or both of the variable
condensers being of rather poor construction and
resulting in an irregular capacity. It may also he
due to the fact that you hear a harmonic of the
wave.

CHANGING SET
. (428) Q. 1. W. A. Bazar, Painesville, Ohio,
is using a loose coupled type of regenerative re-
ceiver and wants to know if we would recommend
him to change it to one employing a variometer
for tuning.
A. 1. We would not advise youn to change the
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high as

receiving set that you mention to one employing
a variometer for tuming, The results would be
far from satisfactory, as the circuit would not be
very selective and it would radiate more than the
one you mention in your letter.

COMBINATION TRANSMITTER AND
RECEIVER
(429) Q. 1.

H. F. Gustine, Jr., New Orleans,
La., mentions a circuit of a standard combination
transmitter and receiver and asks what “B” bat-
tery voltage should be applied to a fairly hard
tube being used in the circuit.

A. 1. A “B” battery voltage between 100 and
250 volts should be used. The higher the voltage,
up to the limit of the tube, the better the trans-
mission will be.

Q. 2. What size coils should be used in this
circuit for working on the upper amateur band of
wave-lengths?

A. 2. The primary coil in this circuit should
consist of about 19 turns of No. 16 wire, wound
on a 4-inch diameter form. The tickler should
consist of about 12 turns, wound on a smaller
form and arranged so that it can be rotated
within the primary. It would be advisable for you
to add a .00025 mf. variable condenser in this cir-
cuit, connecting it across the oscillator coil. This
will aid considerably in tuning. Kindly note that
you cannot operate this set as a transmitter unless
you obtain an amateur’s transmission license.
Furthermore, it can only be used legally for phone
transmission on a wave-length band of 170 to 180
meters.

Q. 3. What kind of an aerial should be used
for transmission between 150 and 200 meters?

A. Regarding the aerial for use in connec-
tion with this set, we would advise a 1, 2 or 4
wire affair, 50 feet long over all and situated as
possible. Either a ground or counter-
poise can be used and for transmission, the latter
will probably give the best results. It should be
the same size as the aerial and should be located
about six or eight feet from the ground. It need
not necessarily be placed directly under the aerial,
but can be run in any convenient direction. It is
to be connected to the ground binding post of the
combination set, whereupon the ground itself is
not used for transmission.

SIMPLE RECEIVER

*(430) Q. 1. James Moore, Chicago, Ill., wants
to know how to hook up a fixed coupler of the
same type as used in tuned.radip frequency am-
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A very simple yet selective and stable single
tube regenerative circuit is shown above. This
set is easy to hook up as well as to operate.

plifiers with a -variable condenser, a variometer
and a vacuum tube.

A. This set can be hooked up by following
the diagram given in this column. The results will
be very good and the set will be quite selective.
Simplicity is also a feature inasmuch as only one
tuning control and one regeneration control are
necessary.
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ALL-WAVE SET

(431) Q.1. L. C. Naeser, Hampton, Va., says
that his Neutrodyne receiver does mnot operate
satisfactorily over the entire band of broadcast
wave-lengths. Other than a slight squeal on some
low waves, the results are quite satisfactory, but
he desires to know how even this effect can be
done away with.

A. 1. Since you say that the results with your
Neutrodyne set are good, we would not advise you
to change the set further. When a Neutrodyne
set is slightly unbalanced, the signal strength is
usually greater than when it is properly neutral-
ized because of the losses found in the neutral-
izing condensers. Here is where the whole trouble
in your set lies. The capacity in your neutralizing
condensers will only control the set over the band
in which you say you get perfect neutralizing.
Below this band this neutralizing effect is lost and
the result is that the set tunes in “on the squeal,”
in the same manner as a regenerative receiver.

We would advise you to refer to the article en-

titled, “A Novel Six-in-One Receiver,” which
appeared in the November, 1925, issue of this
magazine. A Neutrodyne receiver that is properly
neutralized over its entire range is described
therein.
GALENA

(432) . 1. E. T. Anderson, .Kenilworth,

Mont., asks: What is galena? Is it a natural

or synthetic product?

A. 1. Galena is a natural mineral found in large
deposits and the chemical name of it is lead sul-
phide. It can be purchased from any radio supply
store. Lead sulphide can be made artificially by
chemical processes and, if properly made, will
receive.

VARIOMETER TROUBLE

(433) Q. 1. L. T. Wick, New Ulm, Minm,
is using a variometer in thie plate circuit of a
vacuum tube set, but says that the addition does
not seem to make any difference in the operation
of the set in question, inasmuch as the set does
not work any better than it did before the vari-
ometer was inserted. He asks our assistance.

A. 1. Your variometer should function if con-
nected into the circuit correctly and if the vari-
ometer is perfect. If the variometer is open cir-
cuited, the set would not work at alll  If short
circuited, the set would operate as you describe.
If your variometer is too small, the results would
also be similar.

GRID RETURN

(434) Q. 1. Frank Bartlett, Houston, Texas,
asks if a fixed coudeunser should be used in a po-
tentiometer circuit and if so, how it should be
cotnected.

A. 1. Such an addition is quite desirable as it
provides a by-pass for the R.F. current around
the high resistance potentiometer. The condenser
is connected from the center post of the potentio-
meter to one or the other of the two remaining
terminals. The connections are clearly shown in
the diagram in these columns.
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A fixed condenser connected to a potentiome-
ter as shown above is a desirable addition.

“C” BATTERY

(435) Q. 1. George Kinsman, Chicago, Ill,
asks whether or not the use of a “C” battery
will decrease the “B” battery consumption.

Al By applying a certain voltage, which
must be determined by experimentation, to the
grids of the amplifier tubes, a decrease in “B”
battery current consumption will be noticed. To
make this addition, remove the amplifier grid return
leads from the negative “A’ connections, Connect
the amplifier leads together and to the negative
side of the “C” battery. Connect the positive
side of the “C’” battery to the negative side of the
“A” battery. Try voltages of from 3 to 6 volts
for the “C’ hattery and use the voltage that seems
to give the best results.

PORTABLE SET

(436) Q. 1. Andrew S. Edison, Cleveland,
Ohio, asks for some details on building a portable
set that can be incorporated in a suitcase.

A. 1. A radio receiving set employing two or
three stages of radio frequency amplification either
tuned or untuned, a detector and two stages of
audio frequency amplification may be incorporated
in a suitcase and used with a loop aerial to very
good advantage. Standard parts may be used in
a set of this nature and circuits for the same have
been published in past issues of this magazine. We
regret to say that we do not have any blueprints
covering a set of this nature.
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on more than 2214 volts. We would, therefore,
suggest that you experiment along this line, start-
ing with 16 volts and noting the results. In-
crease the plate voltage until the signals do not
get any louder. You will find that this point is
the best for the operation of the tube you are
trying out.

“B” ELIMINATORS

(440) Q. 1. C. G. Lindahl, Seattle, Wash,,
refers to the “B” eliminators described in the
September, 1925, issue of this magazine and asks
wfhether or not they can be used on all types
of sets.

TO ANT.
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ere is a novel type of two tube reflex receiver giving the effect of one stage of radio frequency

amplification, detector and one stage of audio frequency amplification. Use good instruments in
a set of this nature and you will be assured of good results.

REFLEX

(437) Q. 1. George Watkins, San Francisco,
Calif., asks for a reflex circuit not employing a
crystal detector but in which the first tube is
tuned by a standard neutroformer and the detector
circuit by the tuned impedance method.

A. The required circuit will be found in
these columns as requested. The antenna circuit
is tuned by a neutroformer and the coil, L, and
the condenser, C, constitute the tuned impedance
circuit for the detector tube. The coil, L, con-
sists of approximately 60 turns of No. 22 D.C.C

‘wire on a 3%-inch tube and the winding should

preferably be tapped every 10 turns; the amount
of inductance in the plate circuit is controlled by
means of a switch. The condenser, C, has a ca-
pacity of .0005 mf. The rest of the instruments
in this circuit are standard.

REFLEX TROUBLE

(438) Q. 1. Edward Evers, St. Louis, Mo,
says that he has built a reflex.cricuit but cannot
get any results with it. He describes his trouble
and our composite reply is given below.

A. 1. We give you the following suggestions
in order to clear up the difficulty you are experi-
encing with your receiver. Try removing the
by-pass receiver across the phones. It may be
shorted. Make sure that you have a sensitive
crystal. Perhaps your sole trouble is due to a
very poor contact on_the crystal or that it is
entirely worthless. Clean the tube contacts,
tighten up the variable condenser bearings, blow
off the dust from the plates, see that the connec-
tions are tightly soldered and make sure that you
are using a good grid leak. Try increasing the
plate voltage to the amplifier tube and try revers-
ing the polarity of the “A” battery.

DRY CELL TUBES

(439) Q. 1. William J. Baker, New York
City, asks what “A” and “B” voltages should be
used on the standard WD-12 tubes.

A. 1. When a WD-12 is used in a set, a stand-
ard No. 6 dry cell will give very good results as
the “A” battery. The “B” battery should be as
high as will give good results, and will vary some-
what in accordance with the particular tube used.
Some of these tubes will stand up to 80 volts on
the plate, while others will not operate satisfactorily
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A. 1. All of the “B” eliminators with the ex-
ception of the first one described can be used
with practically any radio receiving set. In the
case of the first eliminator, this cannot be used
on a set in which the filament circuit is grounded.
If such is the case, the connection between the
filament circuit and the ground must be removed
before the “B’ eliminator is connected to the set.

EXPERIMENTAL LOOP RECEIVER

(441) Q. 1. Wm. H. Schwingel, Dansville,
N. Y., has a Neutrodyne receiver oy hand and
desires to make up another set with a loop aerial
that can be used for experimental purposes. He
asks our advice as to the best type of circuit to
employ in this experimental set.

A. 1. DPossibly the best three-tube receiver for
you to make up for experimental use on a loop
antenna would be one using two stages of tuned
radio frequency amplification and a vacuum tube
detector. If you want to do so, you can convert
your Neutrodyne so that it can be used on a loop
by disconnecting the secondary or grid and fila-
ment connections of the first neutroformer and
connecting the two terminals of the loop to the
set. In other words. the loop is counected in place
of the secondary of the first neutroformer. The
variahle condenser is left in the circuit and will
be found to be connected across the loop. The
condenser will then tune the loop circuit in the
same way as it formerly tuned the first radio
frequency circuit.

A satisfactory loop may very easily be home-
made. No special precautions are necessary as
insulated wire is usnally used, but if you desire
to make it of the mnost efficient type, provide hard
rubber or bakelite spacers for the wires.

ULTRADYNE QUERIES

(442) Q. 1. J. P. Holloway, Hazelwood,
Pittsburgh, Pa., asks in what direction the coils
used in an Ultradyne receiver are wound.

A. 1. All coils in the Ultradyne are wound in
the same direction.

. 2. If I wish to use only a loop, should I
use the jack usually shown in the tuner circuit?

A. 2. If you are going to use only the loop,
we would advise you to leave out the jack and
make connections to binding posts instead. This
will eliminate the possibility of inethciency due
to a- high loss plug or jack.
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NEWTON’S LAW REFUTED

The {ollowing
is taken from the
Kansas City Star
of July 25th:
“An 8-inch plank,
20 feet long, fell
today from the
third floor of
the Commercial
National Bank
Building, under
construction in Kansas City, Kan.,, and
struck four men working on the fourth
floor.”

Now, either the fourth floor was below
the third, or else the building was being
built upside down. If neither of these con-
ditions hold, a Gernsbackian Anti-gravita-
tional Screen must have been used. I am
going out to investigate.—Alvin Ackerman.

KOUT ABOVE |3}
JOIST S FALLING),

OH, RATS!
The New Or-

leans Times -
Picayune of July
4th, 1925, gives
the following in-
teresting report:
“Theresa Ascani
i was re-
ported in an im-
proved condition
. . . . after it
was thought that she would die from
rat poison which she found crawling
about the house while her mother was
absent.”

Our famous insecticide manufacturers
should immediately get after this type of
rat poison and find some means of extermi-
nating it, because when rat poison starts to
crawl about the house, it is time something
was done about it. The worst of it is that
the crawling commences while the rat
poison’s mother is absent.—F. R. Kiedinger.

WHERE WILL THE LIGHT COME
FROM?

In advertising
a benefit festival
the Grafton (W.
Va.) Sentinel
says: “Refresh-
ments of all kinds
will be served.
Music will be
furnished by C.
E. Warren with
Delco light

system.”

Aint it wonderful what they can do with
‘lectricity nowadays? If he used the Delco
light system for furnishing music, what is
he going to use to furnish the light?—
Bill Doll.

JUMP FRITZ
The following
appeared in the

Lost and Found
columns of the
Denver Express
in their July 27th
issue: “Pipe or-
gan, saxophone,
banjo answers

name Fritz. Re-
ward. 4928 W.
29th Ave.”

We have heard a great many musical
instruments called by name before and often
when a string breaks or a reed goes wrong
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the instruments were called by other than
their right names much more descriptive
than the word Fritz. We wonder whether
they are separate instruments or one hybrid
instrument combining organ, piano, saxo-
phone and banjo which answers to the afore-
said appellation—Sylvia Lampert.

SPEED PLUS

A headline in
the Bicknell
Daily News (In-
diana) of August
12th, 1925, reads
as follows:
“Lightning Bolt
Hit by Oil
Tank.”

We have often
heard of a light-
ning bolt hitting an oil tank, but this is the
first time we have heard of a tank hitting
a lightning bolt. Whoever hurled the oil
tank at the lightning bolt must have been a
clever twirler, and as his speed is great
enough to catch the lightning bolt napping,
he should make a first-class pitcher for the
Giants.—Aubrey McClaflin.

SHOULD BE BAILED OUT

An article -in
the Chicago Daily
Tribune of July
23, 1925, reads as 2
follows: ‘A n =Wy
ocean - going d
yacht loaded with
Canadian Scotch
whiskey was cap-
tured last night
on the Mississippt
River near Medley, Mo., by Sheriff King
of Charleston, Mo. The yacht, valued
at $50,000, is held in the Charleston jail.”

That must be some prison where they can
lodge an ocean-going whiskey-laden yacht.

The fact that the crew were also
detained indicates possibly that they were
to polish the brass. Besides, what good is a
ship without a crew? It is possible that the
yacht will soon escape, because many vessels
(schooners and growlers) have been known
to easily pass over the bars.—Alvin Spavin.
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ELASTIC FORESTS

In the Boys
Life for Septem-
ber we find the
following line :
“A TEN-INCH
BOARD WAS
CUT TO A
LENGTH OF
TWO FEET.”
We certainly are
surprised to know -
that a ten-inch board will stretch to more
than twice its original length. They must
have used wood from a rubber tree. That
accounts for the stretching. On the other
hand, by cutting the wood in a zig-zag fash-
ion, one could possibly stretch the ten-inch
board to the required length. I have never
tried the experiment except with paper. Will
someone try it with wood and let me know
what happens?—Henry L. Despard, Jr.

PRY, PRY AGAIN

TET GO .
2 MOUSER _ The following
i item was taken

from the August
23, 1925, issue of
the Arisona Re-
publican, printed
in Phoenix, Ariz.:
“The woman was
bitten by the cat
while working at
(I~ an ironing board
in her home here Wednesday. The head
of the -cat was pronounced that of an
animal with rabies after examination at
a pathological laboratory,
loose with difficulty.”

We wonder whether it was the head of the
cat, the rabies or the pathological laboratory
which was pried loose with difficulty. If it
was the laboratory, from what was it pried
loose? It must have been a very interesting
exhibit, nevertheless—K. Morgareidge.

being pried

EYE-EYE

In the October
Swmart Set the
folowing ap-
pears: “A long
long whistle came
from Don Kel-
land. His
blonde eye
broke knitted
and he shook
his head as if he
had suddenly solved something in his
mind.”

Shaking one’s head ‘is evidently a refined
way of expressing contempt for an eye
which has_such a mechanical defect that - it
breaks knitted. This eye being blonde, the
other might have been brunette. I am still
trying to find out what breaking knitted is.
I know a break can knit, but I am not aware
of how a blonde eye ‘“broke knitted.”—S.
Wick.

DOUBLE JOINTED

In the St. Louis
Globe- Democrat
of June 28th, we
find an illustra-
tion of a stork.
"The leg of this
stork is bent the
wrong way. Evi-
dently the heat
N4 has not only
affected the
stork as far as his ability to carry out his
duty is concerned, but has also affected his
anatomical structure—Ed. Holm.
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No-1,544,212 issued to J. G. Biaschke pro-
tects the design and construction of a novel
perfume vaporizer of the type shown in the
above illustration. An electric light bulb in-
corporated in the assembly gives a novel ap-
pearance to the vaporizer and also provides
heat which assists the vaporization of the
perfume, the vapors from which escape
through small outlet holes shown. The unit
is readily taken apart so that the perfume
can be replenished.

Writing Light

REFLECTOR
WRITING SURFACE

4

No. 1,541,014 issued to Eduard Wagner de-
scribes a novel device that is to be used in
connection with an ordinary tubular flash-
light so that the combination can be used for
writing in the dark. The attachment is mere-
ly a pressed metal reflector and writing sur-
face which is equipped with two clips to be
pressed over a tubular flashlight. Turning on
the latter causes part of the light) to be re-
flected up and backward onto the writing
surface.

THERMOCOUPLES

No. 1,552,284 issued to D. D. Evins relates
to a novel indicating and detecting instru-
ment that is to be used by chiropractors in
the process of spinal analysis. The complete
apparatus consists of a sensitive galvanome-
ter and a small device known as the detector,
incorporating one or a series of thermocou-
ples, according to the method by which the
detector is to be used. The type shown in-
corporates a series. According to chiroprac-
tic theories, subluxated vertebrae cause nerve
pressure and a consequent increase in heat at
the point of pressure. The thermocouples
being in a balanced circuit indicate the pres-
ence of sugh heat by means of the current
generated acting upon the galvanometer. The
latter instrument is of the type where zero
reading is at the center of the scale and con-
sequently deflections to the left or right in-
dicate that the nerve pressure is to the left
or right of the spinal column.

Telephone Receiver
FIXED CENTER RREE

MAGNET

Ccup

No. 1,544,313 issued to Jackson B. Gu-
maer relates to a novel type of telephone re-
ceiver in which the center of the diaphragm
is fastened rigidly to a central pole and in
which the edge of the diaphragm is free to
vibrate. A winding is placed around the
single pole and is energized by the incoming
current, The metal shell is part of the mag-
netic circuit and the changes in the strength
of the magnetic field cause the edge of the
diaphragm to vibrate in exact accordance
with the current pulsations. The width of
the air gap is readily changed by changing
the position of the central pole.
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No. 1,540,155 issued to Herbert H. Wydom
and Joseph E. Perrault describes a novel bat-
tery carrier by means of which a storage
battery can be conveniently transported. The
patent specifications show the drawing re-
produced in the upper left-hand corner above
in which the handle is attached to two piv-
oted clips which are -so designed as to en-
gage in the handles usually found on storage
battery containers.

Auto Ornament

A )

MOTOR

No. 1,544,160 issued fo John I. Kelley cov-
ers the construction of the unique ornament
to be used in connection with a motor heat
indicating device. Placed within the assem-
bly as shown is an electric light bulb which
illuminates the heat indicating device and
makes it visible to the driver and which also
illuminates the rest of the ornament which,
2] the case illustrated, are an eagle and two

ags.
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A MEATY PROPOSAL

I never sausage eyes as thine

And if you'll put your hand in mine

And liver 'round me every day

We'll seek some ham-let far away

We'll meat life’'s frowns with love’s caress
And cleaver road to happiness.
—Alexander Andulsky, Reporter No. 16644.

PLANT THEM NEAR BED SPRINGS

“Isn’t it wonderful what can be accomp-
lished in this day and age?” a woman asked
of her neighbor.

“Indeed it is,” she was answered.

“Why, do you know, they now sell shoe
trees"—Edna May Bush.

A CHEAP JOKE
During the recent eclipse, a Scotchman
was seen running to the Western Union
office in hopes of sending a night letter.—
Anthony Chuft.

NOTHING LEFT TO SEE

A girl, a great
lover of nature,
approaching a
fisherman, said :
“Ah, sir, how
well you must
know the face of
Nature, and know
all its false
; moods. Have you

AP G ever seen the sun
sinking in such a glare of glory that it swal-
lowed up the horizon with fire?

“Have you not seen the mist gliding down
the hilltop like a spectre? Have you never,”
she went on impassionately, “seen the moon
struggling to shake off the ragged, rugged
storm cloud?”

“No, miss,” resporided the fisherman, “I
used to see them things, but now the coun-
try’'s dry.'—Anthony Libertore.

A RECORD TALKER
“Your daughter talks a great deal, doesn’t
she?”
“Yes, I think she must have been vacci-
nated with a phonograph needle.”—M. Kipp.

LAID TO ORDER

MAry (at breakfast table): ‘Mother,
how do the hens know the size of our egg
cups?’—Lambros D. Callimahos, Reporter
No. 3503.

BELONGS IN AN APE-IARY

Evo: “It’s too
bad Bryan died
without seeing
you.”

LuTtion: “Why
do you say that?”

Evo: ‘““He
would have ad-
mitted his mistake
about the evolu-
tion theory.—
B. P. Bliven.

DEAD MEN TELL, ETC.

Laby: “You're sure one bottle will do
the work?”
Cierk: “It must do, lady, nobody has

ever come back for the second.”—Lambros
D. Callimahos, Reporter No. 3503.

SURE DOES

Pror: “Your answer is as clear as:mud.”
StupE: “Well, that covers the ground,

doesn’t it?”—Lambros D. Callimahos, Re-
porter No. 3503.
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! Ewmeprovir: “Does he know anything
L about electricity ?”
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EMmrrove: “No, he even wonders
what kind of a nut belongs on a thun-
derbolt.”—L. Keiser, Jr., Reporter

No. 27612.

VERY OBSERVING

First DrUNK-
EN Stupe: “A
shtreet car just
pashed yere.”

. SEconxND
DrRuUNEKEN
Stupe: “How do
(hic) yer know?”

FirsT DrRUNK-
EN Srtupe: “1
=l . (hic) can shee its

tracks!’—James L. Prather.

INVENTORS WE HAVE MET

Brown and Smith passing insane asylum
where inmate is being taken in:

Brown: “What's wrong with that guy?”

Surra: “That's the guy who invented
a static eliminator. You put a buzzer on the
circuit and it makes a noise so loud that
you can’t hear the static.”—Jack Jennings.

E receive daily from one to
li; two hundred contributions to

this department. Of these only
one or two are available. We desire
to publish only scientific humor and
all “contributions should be original of
possible. Do not copy jokes from old
books or other publications as they
have little or no chance here. By
scientific humor we wmean only such
jokes as contain something of a. scien-
tific nature. Note our prige winners.
Write each joke on a separate sheet
and sign your name and address to it.
Write only on one side of sheet. We
cannot return unaccepted jokes. Please
do not enclose return postage.

All jokes published here are paid
for at the rate of one dollar each, be-
sides the first prize of ihree dollars
for the best joke submitted cacl
month. In the event that lwo people
send in the same joke so as lo tie for
the prize, then the sum of three dol-
lars in cash will be paid to each one.
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NATURALLY
Pror. or AsTroNoMY: “That star is
Venus. It was named after a very beautiful
woman.”

SmaLL VoicE 1N Rear: “Was that the
star the Wise Men followed?”—Morton -P.
Rome, Reporter No. 20657.

ILLUMINAT-
ING THE
LAW

The supreme
penalty is called
for when the car
carries no head-
light and the driv-
er is all lit up.—
1. Bercovitch.
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A BLOCK OF LAND

. Lawyer: “My client is suing you for in-
juries received from a dangerous obstruc-
tion on your property.”
OwnER: “Why, how did he get hurt?”
Lawyer: “He fell from an airplane and
your land blocked his fall.”—Harry Boya-
jian, Reporter No. 5969.

SUNSTRUCK
TeacHER: “Why is the biggest part of
an iceberg under water ?” )
BoBey: “Because the sun melted away
the part above water.”—Harry Boyajian, Re-
porter No. 5969.

SPUTTERS—THEN GOES OUT
Jack: “What makes you call Tom a ‘live
wire?’ "’
PruG: “That’s because he sputters so
much.”—Wm. A. Heitler, Rep. No. 11783.

TAPS
The motorist
was a stranger in

Boston. It was
evening. A man
approached.

“Sir,” said he,
“your beacon has
ceased its func-
tions.”

“What ?” gasped
the astonished
driver.

“Your illuminator, I say, is shrouded in
unmitigated oblivion.”

“I don't quite i

“The effulgence of your irradiator has
evanesced.”

::My dear fellow, I ”

_ “The transversal ether oscillations in your
incandescer have discontinued.”

_Jus‘t‘ then a small newsboy came up and
saxd_, Say, mister, yer lamp’s out.”"—Robert
Elliott.

IT MISSED THE ACCUMULATOR
Receiver—The rent collector.
Loud Speaker—Pa, when Ma bought a
new dress.
g %arth—What a golfer hits instead of the
all.
Obm—Best place in cold weather.
Buzzer—The political candidate.
*Accumulator—The editor’s waste paper
Bﬁlzcgt.—Ra/ph D. James, Reporter No.

POROUS ARE BEST

A colored man
walked into a
drug store and
said: “Ah want
one ob dem plas-
ters to stick on
yoah back.”

“I see. You
mean one of our
porous plasters.”

“No. Ah don't
mean no porous plaster,
yoah got.”—Clifton Ask.

FOR UNDRESSED KIDS

The mistress of the house was returning
fn‘)‘m a party when she was met by the maid.
The baby was very cross when you were
out and I gave him some of hLis medicine.”
My stars! What have you given the child?

He had no medicine!’ cried the frantic
mother.
“Oh, yes, ma’am, here it is.” And she

held up a bottle laheled “Kid Reviver.”—
Edward D. Muir, Reporter No. 14122,
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“Oracle’” is for the sole benefit of all scientific students.
will be answered here for the bLenefit of all but only matter of sufficient in-
Rules under which questions will be answered:

1. Only three questions can be submitted to be answered.

2. Only one side of sheet to be written on: matter must be typewritten
or else written in ink; no penciled matter considered.

Questions 3.

Sketches, diagrams, etc., must be on separate sheets.
addressed to this department cannot be answered by mail free of charge.

If a quick answer is desired by mail, a nominal charge of 50 cents is
made for each question.
or intricate calculations, a special rate will be charged.

Questions

If the guestions entail considerable research work
Correspondents will

be informed as to the fee before such questions are answered.

LOOPING THE LOOP

(1973) . 1. Raymond B. Richards, Burling-
ton, Vt., asks us to explain just how the pilot of
an airplane proceeds to loop the loop during flight.

A 1 Tgis seemingly dangerous and difficult
feat is in reality one of the simplest possible
“stunts.”” The only one of the airplane controls
that is employed is the elevator, or horizontal
rudder. ‘The steering rudder, or vertical part of
the tail, is kept in a position that keeps the plane
on a straight course. The ailerons are not moved

Diagram above shows how airplane loops the
loop as explained in the text,

during the entire manipulation. The illustration
in these columms aids in visualizing the exact pro-
cedure followed. The aviator maintaius a speed
of at least 75 miles an hour, although this can be
even less with smaller planes.

He starts in a downward direction, as at A in
the diagram, and when the point B is reached, he
pulls the control stick back, causing the plane’s
nose to turn upward. At the plane is well on
its way to a loop and all this time the motor is
kept at or nearly at full throttle. The stick, or
control lever, is held back and soon the plane
assumes an inverted position, as at D. Here the
motor is cut off, or the throttle is nearly closed,
and the plane coasts downward on the remainder
of the loop. When the poiut E is reached, the
stick is slowly but firmly pulled backward and
the plane proceeds in the direction F and G, If
the motor is not cut off at the top of the loop,
but is left at full throttle, the pilot will not be able
to flatten out quickly and assume a course along F,
but will go downward at a greater angle from the
horizontal, taking the course H. During all this
time, the control stick is moved slowly and firmly
without jerking. This is necessary, as irregular
movements will set up great stresses in the struc-
ture of the plane and may prove dangerous. This
stunt is usually done when flying into the wind
and at quite an altitude.

BOTTLE SEALS

(1974) Q. 1. S. Handa, New York City, says
that he has made up seals for bottles according
to the directions given in the October, 1924, issue
of this magazine but says that they become sticky
and do not dry. He asks us to help him.

A. 1. Undoubtedly, you incorporated too much
glycerine in your original mixture. Furthermore,
do not forget the application of the formaldehyde
and possibly you would get somewhat better or
at least different results by mixing the formalde-
hyde directly with the glycerine and casein be-
fore applying to the bottles.

Q. 2. How can I use celluloid for coating var-
ious objects. including corked bottle tops?

A Dissolve the celluloid in amyl acetate.
Make up_ a saturated solution, apply and allow
to dry. Keep away from flame as this solution
is highly inflammable.

BATTERY PLATES

(1975) Q. 1. Donald L. Cameron, Strathroy,
Ontario, Canada, says that he has done consid-
erable experimental work with the construction
of storage battery plates and that none of the
formulas that he *has come across so far have
proven to be satisfactory. He asks: Can you
not help me out further in this work?

A. 1. The following, though considered a trade
secret, is a method used by most battery repair-
men :

Take red lead 90%, ammonfum sulphate 10%,
by weight; mix well, breaking up all lumps
or crystals. Make into a thick paste with 26°
ammonia. Make no more than what can be ap-
plied in two or three minutes. Apply with a
wooden paddle to the positive plates. Place the
pasted plates between sheets of blotting paper,
and weight heavily for 20 minutes in order to
remove all surplus moisture. When removing the
blotting paper, be careful that the paste is not
removed also. Now place the plates in the
sunlight, and allow to dry for 24 hours.

The same procedure should be followed with
the negative plates, but using yellow lead oxide,
94%, and ammonium sulphate 6%, by weight, and
making a paste with 26° ammonia 85%, and
glycerine 15%, by weight.

After drying in the sun, and removing all sur-
plus paste, the positive plates are ready for sul-
phating.  This is accomplished by making a
solution of sulphuric acid 14% and water 86%.
The positive plates are dipped into this solution,
one at a time, withdrawn, and after three or
four seconds again dipped. This is repcated three
or four times, and the plates finally left in the
solution for 18 to 20 hours, no more. The plates
are then washed in several changes of water for
two or three hours. The negative plates do not
need sulphating, as they are hard enough with-
out 1it, §

The plates are now placed in the battery box
before the electrolyte is added, and connected to
the charging source. Electrolyte is added and
the battery charged slowly. 1f the battery is
charged and discharged slowly several times,
plates removed and washed and new electrolyte

used, the life of the battery will be greatly
lengthened. :
RESOLUTION OF FORCES
(1976) Q. 1, Joseph H, Bernard, Newark,

.» asks us to explain and illustrate what hap-
pens when itwo forces are acting upon the same
object at an angle to each other.

B

D

A resolution of forces at angles is clearly
depicted in diagram given above.

A. 1. Referring to the diagram in this column
will explain just what happens in a case of this
type. Suppose that two forces act upon point A,
one of them tending to either pull or push the
object at A in the direction of B. The other
force acts toward D. All that we have to do to
show the direction in which these two forces will
tend to force the object is to construct a parallel-
ogram, ABCD, and construct the diagonal, AC.
This latter line shows the direction and force in
and with which the obiect will move from A. The
length of the sides AB and AD are determined
by the force in the two directions.

wWwWwW americanradiohistory com

POLARIZED LIGHT

(1977) Q. 1. Richard Shelby, Indianapolis,
Ind., asks us to explain polarized light. .

A. 1. We must first understand that light is,
under ordinary conditions, a series of vibrations in
the ether which are taking place in an up-and-down
and a right-and-left direction as well as in all
obligue directions between the two. Each of these
vibrations is, of course, at right-angles to the for-
ward motion of the light wave toward the observ-

When viewed through two tourmaline crys-
tals, light produces the effect illustrated above.

er's eye. One of the simplest ways of showing the
polarization of a light wave is to first look through
a single crystal of tourmaline. Under these condi-
tions, the light passes unobstructed, and if we
superimpose another crystal of the same substance
upon the first one, and parallel to it, light still
passes. If, however, we placed the crystals at
right-angles to each other, as shown in the illus-
tration in this column, light will only pass through
the four projecting ends, but not through the center,
This is because of the fact that tourmaline and
some other transparent substances are of such
construction that they will shut off or refuse to
transmit all of the vibrations at right-angles to the
direction of the light wave except those parallel to
the long axes of the crystal. Therefore, when
the long axes of the crystals are at right-angles
to each other, all light vibrations are cut off, and
this quenching effect of some waves and the trans-
mitting of others in omne plane only is what is
known as polarization.

COLORING FLOWERS

(1978) Q. 1. A. T. Kimball, Rockland, Me.,
asks: How are flowers artificially colored in
various shades?

A, A method employed by florists to im-
part a green color to the petals of ‘‘carnation
pinks” consists in allowing long-stemmed flowers
to stand in water containing a green aniline dye.
When the flowers are fresh they absorb the fluid
readily, and the dyve is carried to the petals.

Where the original color of the flower is white,
colored stripes can be produced upon the petals
by putting the cut ends into water impregnated
with a suitable aniline dye. Some of the dye will
then be taken up by the capillary action of the
stem and deposited in_the tissue of the petal.

If flowers are placed over a basin of water con-
taining a very small amount of ammonia in a bell
glass, the colors of the petals will generally show
some marked change. Many violet-colored flowers
when so treated will become green, and if the
petals contain several tints they will show greens
where reds were, yellows where they were white,
and deep carmine will become black. When such
flowers are put into water they will retain their
changed colors for hours. Tf violet asters are
moistened with very dilute nitric acid, the ray
florets become red.
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ANTI-FREEZING SOLUTIONS

(1979) Q. 1. Wm. R. Anderson, Minneapolis,

inn., asks: Kindly outline all of the available
and practical methods of preventing the freezing
of the cooling solution in an automobile radiator
and cylinder jackets when the latter is heing used
in a cold climate and under freezing conditions.

A. 1. A practical manufacturing chemist of
wide experience gives this:

A saturated solution of common salt is one of
the things to use. It does not affect the metal of
the engine, as many other salts would, and is
easily renewed. It will remain fluid down to
0°F., or a little below.

A mixture of equal parts of glycerine and
water has the advantage that it will not crys-
tallize in the chambers, or evaporate readily.
It is the most convenient solution to use on this
account, and may repay the increased cost over
brine, in the comfort of its use. It needs only
the occasional addition of a little water to make
it last all winter and leave the cooling system
clean when it is drawn off. With brine an in
crustation of salt as the water evaporates is
bound to occur which reduces the efficiency of the
solution until the crust is removed. Water fre-
quently must be added to keep the original volume,
and to hold the salt in solutiou. A solution of
calcium chloride is less troublesome so far as
crystallizing is concerned, but is said to have a
tendency to corrode the metals unless the pure
salt is used. If you use glycerine the solution
will last for two or three winters.

Anti-freezing solution for automobiles: Mix and
filter 4)2 pounds pure calcium chloride dissolved
in a gallon of warm water and put the solution
in the radiator or tank. Replace evaporation with
clean water, and leakage with solution. Pure
calcium chloride retails at about 8 cents per
pound, or can be procured from any wholesale
drug store at 5 cents.

_ . Anti-freezing, non-cerrosive solution: A solu-
tion for water-jackets on gas engines that will
not freeze at any- temperature above 22° below

zero (F) may be made by combining 100 parts
of water, by weight, with 75 parts of potassium
carbonate and 50 parts of glycerine. This solution
is non-corrosive and will remain perfectly liquid
at all temperatures above its congealing point.

Alcohol (wood or denatured) is also a good ma-
terial to use for preventing automobile radiators
from freezing. For medium temperatures, down
to 15° F. use 1 part of alcohol to 5 parts of
water. For temperatures to zero F., use 1 part
of alcohol to 214 parts of water. For tempera-
tures down to 20° Dbelow zero, use 1 part of al-
cohol to 1% parts of water.

TEAR GAS
(1980) Q. 1. W. Gatt, New York City, refers
to an article appearing in the September, 1925,

issue of this magazine in which home-made tear
gas bombs are mentioned. He asks for further
details on this subject.

1. The author of the article, Mr.
B \Valles, replies as follows:

“The home-made tear gas bombs described by
me in SCIENCE AND INVENTION are easy to make,
and make very effective devices for the home.
They consist of a light weight bottle filled with
a solution of formaldehyde, This formaldehyde
solution can be purchased in many drug stores.
It is already made up for you, consisting of
about 57% of formaldehyde gas in water. Simply
use this purchased formaldehyde solution direct
in the light-weight bottle. You can also hold the
tip of a burnt out electric bulb under the liquid
and snip the tip off at the end. The solution
will then fill the exhausted space within and can
be sealed by the application of several drops of
sealing wax over the broken tip.”

Raymond

BELL CONNECTIONS
(1981) Q. 1. George Koomis, Miami, Fla.,
wants to connect three or more electric bells in one
circuit, using the same battery and the same push
button to actuate all of them. He asks how the
Lells should be connected.
A. 1. Assuming that the battery is of the volt-

BATTERY

Three bells may be connected in parallel and
operated from one battery as above.

o

age required to operate one bell alone, the bells
must be connected in parallel, as shown jn the
diagram in this column.

ARC LIGHTS

(1982) Leonard Bradley, St. Louis, Mo,, has
noticed arc lights flickering and going out and then
lighting up again automatically. He is aware of
the fact that arc lights must be started by striking
the two carbons together and asks how this is ac-
complished automatically.

A. 1. The diagram in this column shows a
simplified view of an automatic self-regulating arc
light. When the current is shut off, the solenoids
are not energized and the upper carbon falls, actu-
ated by gravity, against the lower one. When
the current is turned on, the solenoids are actuated
and they draw the upper carbon upward, striking
the arc at the same time. When the gap becomes
almost wide enough to cause the arc to break, the
current in the circuit tends to fall, thus reducmg

This diagram shows in detail the construction

of an automatic arc light and in the text will

be found a complete descnptlon of the opera-
tion of this light.

the strength of the solenoids and maintaining the
upper carbon in position. If the arc should break,
the upper carbon immediately falls, closing the
circuit, and the same action will take place again.
A light of this kind is also self-feeding, because, as
the carbons burn away, the current again tends to
fall, thus diminishing the force of the solenoids
and allowing ‘the upper carbon to approach the
lower one. The clutch shown is used to permit
flexibility of:the uait. The ballast coil is to pre-
vent surges in the circuit when the arc is struck.
The resistance of the arc decreases as it gets
hotter and the ballast resistance takes care of this
factor, as its resistance increases with heat, due
to_increase of current.

BURGLAR ALARM

(1983) Joe Cleveland, Peru, Kansas, asks
for some Jetmls for the construction of a bur-
glar alarm to be placed around a garden so as
to prevent the depredations that are now common
in his location.

A L burglar alarm for a garden is a
rather difficult undertaking to install. It is best,
because it is mosit feasible, to string two or three
complete turns of No. 36 enameled wire around
the border of the garden, supported two inches
above the ground, and intertwined with the grass,
so that it will not be seen. The ends of the wire
are connected in series with a couple of gravity
cells, which are in series with the primary of a
sensitive relay such as a telephone relay. When
the intruder unconsciously breaks the circuit, the
relay closes and completes a local bell system,
which of course will notify you of the presence
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COLLOIDS
(1984) Q. 1. R. S. Adams, Pasadena, Calif,,
mentions an article appearing in the August, 1925,
issue of this magazine regarding colloids. He

says that the statements made therein do not co-
incide with the experience that he has had with
river water. He says that he found it quite
possible to either filter or settle out the mud in
river water. He also says that milk aids
settling river water. He asks: Does this prove
that river water is not colloidal or that mgr ex-
perience has been an exception to the rule’

A. 1. We have referred your letter to Mr.
Ra mond B. Wailes, the author of the article

give his answer "below.

“I have your letter relative to the experience
which you have had with muddy river water, and
which were bome to mind by my article, “Col-
loids” in a recent issue of SCIENCE aND INVEN-
TION,

“You are quite right in your statements and
there are explainable facts which could cause the
happenmgs related by you in your letter.

“Relative to the river water which you encoun-
tered and which was muddy and from which the
solid material was settled out, I would say that the
water was not strictly colloidal, but that the mud
was in suspension. Now, here’ is where the trou-
ble comes in. he particles in the suspension
can become so fine that they will then be colloidal.
Just where the boundary exists is hard to tell.
In all probabilities the water which you allowed
to settle was a suspension. Therefore, the fact
should be realized that all muddy water is not
cnllmdal but all colloidal water is ‘muddy.’

“As to your adding milk to the water to cause
it to settle, you are right in accepting my stated
fact that electrolytes will dispel colloidal fluids.
That is just what your milk did, for it is an elec-
trolyte. This can be proved by placing several
drops in series with a lamp and a source of cur-
rent The lamp will light.

“Again, salt, being an electrolyte, will settle
out colloidal water. This is the cause of deltas. The
Mississippi and the Ganges deltas are examples
of this. The colloidal water meets salt water with
the result that the colloidal particles are dropped.”

EARTH SEEN FROM THE AIR

(1985) Q. 1. M. R. Cavanah, St. Louis, Mo.,
asks: If there were people hvmg on the moon
or ou the planets, would the earth appear luminous
to them, and if so, what is the substance- that
would reflect the sun’s light so that it could be
seen at such a great distance?

A. 1. The earth would undoubtedly appear
juminous to denizens of the moon hecause of ‘tHe
light provided by the sun that would be reflected
from the surface of the earth.

A substance does not have to be “reflecting”
in the usual sense of the word in order to appear
luminous. Just to prove this, consider a body
that would not ordinarily be assumed to have
reflecting properties and place it in a dark room.
Direct a beam of light upon it and it will be-
come visible because of the light reflected from
its surface to the eye of the observer. This is
what happens in the case of the luminous heav-
enly bodies.

ULTRA-VIOLET RAYS

(1986) Q. 1. Clayton Smith, Flushing, L. 1.,
asks: What substances other than quaxtz will
allow ultra-violet light to pass through?

A. 1. Air and a good many of the gases will
allow this to take place, but we cannot name any
available solid material that will do so. How-
ever, there is a glass manufacturing company
that makes certain types of glass tbat will pass
ultra-viglet rays and we will furnish the name
and address of this company upon receipt of a
stamped addressed envelope.

Q.

What substances can be penetrated by.

suh-red rays?

2. Sub-red rays are virtually heat rays.
Glass and all transparent and many opaque sub-
stances are penetrable by sub-red rays. When
vou feel the heat from an open fire or from an
incandescent heater on your body it means that
the infra.-red rays from that source are passing
through your clothes to somc extent. Try an
experiment similar to this by placing a piece of
opaque paper between your hand and the source.

BE A REPORTER

In order to present to the public the very
latest scientific details, SCIENCE AND
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field reporters. Anyone of our readers is
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to many places that would otherwise be
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others to gain knowledge
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2. Commonweaith Edison 8. Underwriters Lab. it will lead to a better job and increased pay.
3. Grocker-Wheeler Co. 9. Columbia_University Get the facts about my amazing offer. Find
4. Cutler-Hammer Mfg, 10. Dartmouth College out about the opportunities and jobs waiting
5. Ar_r}er;ican Ié," & H l:;highLUniAvt:rslir;;" f}c:r you in Electricity. Act quick and make

elegraph Co. R - 1 | the next few months the turnin oint i
A 13. 0 ty of V t - : g point in

6. w«it.'a?lg-.?uég. Electrie 155 fanetstvie i agmon your life. Coupon brings complete infor-

(5. University of Kansas mation.

CHIEF ENGINEER DUNLAP, Electrical Division
\\ AMERICAN SCHOOL, Dept. E-126
u

3;—'be-
cause | train yo
by the job method

Drexel Ave. & 58th St., Chicago

\"end JOBandRAISE Gontract

These pictures show how my B
students learn Electricity by 1
doing actual Electrical jobs [
with standard materials and 1
tools which 1 supply without SRR JBlo a0 o 1
extra cost. Four costly out- /@ ... s e '
fits given! Students make fast To owee--eccecett ot SR S N RO [ ]
progress by this wonderful iy oo B IHC A Pl

Job-Method. Many do sim- MR OO < 0 © % W H

ifar JubSRIC [Egyl s, C e O s Fl

spare time and earn more ‘ ___________ State. ST :
than enough to pay 4 City . everrst st ——— Dunlap, Americ i
for this training. / - ediately to Chief SgBth St., Chicago.) e
- (Mail imm el Ave. and v v v g
o Dept. E126, D:e:------------
_---------
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“So yu Want to
get married, eh?”

“That’s fine! I'm glad to hear it. But you
know, Tom, just wanting to get married is not
enough to justify an increase in salary.

‘“Don’t depend on sentiment, or on any man's
favor, to bring you the salary increases you need
so badly. Study your work—Ilearn to know more
abouu it than the other men in your department—
and you won’t have to come to me for an increase
in salary.

“Why don’t you take up a home study course
with the International Correspondence Schools?
It's been the making of Joe Browning and Dieclc
Roberts and some of the other men around here.”

Employers in every line of business are begging for
men with ambition, men who really want to get
ahead in the world and are willing to prove it by
training themselves to do some one thing well.

One hour a day, spent with the I. C. S. in the
quiet of your own home, will prepare you for the
position you want in the work you like best.

Mail the coupon for Free Booklet

—_—— e —— o N
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6227-D, Scranton, Penna.

Oldest and largest correspondence schoools in the world

Without cost, please tell me how I can qualify for the
position or in the subject before which I have marked an X:
BUSINESS TRAINING COURSES

Business Management [JSalesmanship
Industrial Management [JAdvertising
Personnel Organization [IBetter Letters

Traffic Management .[1Show Card Lettering
[JBusiness Law OStenography and Typing
[JBanking and Banking Law [JBusiness English
[ Accountaney (including C.P.A,}ICivil Service
[ Nicholson Cost Accounting {3 Railway Mail Clerk

[) Bookkeeping [JCommon School Subjects
[JPrivate Secretary OHigh School Subjects
Spanish {1 French Oinustrating
TECHNICAL AND INDUSTRIAL COURSES
1Electrical Engineering [J Architect
Wlectric Lighting [JArchitects” Blueprints
Mechanical Engineer [)Contractor and Builder

[ ) Mechanical Draftsman Architectural Draftsman

[OJMachine Shop Practice Concrete Builder

'] Railread Positions Structural Engineer
[JGas Engine Operating Chemistry [ ] Pharmacy

BClvll Engineer Automobile Work
Surveying and Manmng Airplane Engines

[ Metallurgy lining [JAgriculture and Pouitry

[JSteam Englneerlng (m] Radlo [} Mathematics

INBIIE. . ... ... S e S s o e s RS ¢+ + g
Street 6-26-25
ACdres ST . . - S S s T O S

g S CAYO oy - S e s

City...

Occupation..........
If yau reside in Cnmzda, semi this _coupon to the Interna-
tional Corres (o] Limited, Monireal

Sawm%) and Felling trees. You can
make big money with the WITTE
One-Protit, One-Man Log and Tree Saw.

Saws 15 to 40 Cords a Day

Saw_ wood — make ties.
Engine also runs_other
farm machinery, WwW. W,
Broofman says: “I saw 40
cordsaday.” Big money-
maker. A one-man outfit— :
easy to run and trouble-proof. * Equipped Ngi,
Comi)lewly eqmpped with WICO Ma| gne(n speed and 0
regulator, throttling governor and 2 fly wheels.

Tite
rl
for Free lnlormatlon—no obligation. Or, if interested,
ask for our Engint

Saw Rig or Pump Cntalt:;;l Eas y Tel’ms

WITTE ENGINE WORKS
8757 Witte Building, KANSAS CITY, MO.
8757 Empire Building, PITTSBURGH, PA.

Science and Invention for January, 1926
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Broadcast Calls

Stations in the United States Revised to date:
First group of figures gives the power—second group indicates the wavelength.

PP DD OO BOOOOOUE W W

Power
Call & Wave
Letters Location and Name Length

KDKA  East Pittsburgh, Pa., Westing-

house Electric & Mifg. Co.
Variable—309.1

KDLR Devils Lake, N. D., Radio Elec-

tric Co. & Wilson Insurance
L\ [ ae— G 8 5—231

KDPM Cleveland, Ohio, Westinghouse
Electric & Mfg. Co........ 500—250

KDYIL, Salt Lake City, Utah, New-
house Hotel ............. 50—246

KDZB  Bakersfield, Calif.,, Frank E.
(SCTETL 50 e L 100—209.7

KFAB Lincoln, Neb., Nebraska Buick
/N5 {0 (CoMETEan o8, SRR I 1000—340.7

KFAD  Phoenix, Ariz., McArthur
Bros. Mercantile Co. ...... 100—273

KFAF San Jose, Calif., Montgomery
Hotel ek 3. g esormmBie: . 50—217.3

KFAJ Boulder, Colo., University of
Colorado ... .............. 100—261

KFAU Boise, Idaho, Boise High
School i .- . . . 500—278

KFAW Santa Ana, Calif.,, The Radio
Dens. ..o f. i o i 10—214.2

KIFBB Havre, Mont., F. A. Buttrey
(¢ “Sliirganm—" — o 50—275
KFBC San Dxego, Calif., W. K. Azbill 10—224

KFBG Tacoma, Wash,, First Preshy-
terian Church ............ 50—250

KFBK  Sacramento, Calif., Ximball-
Upson Co. ............... 100-—248
KFBL  Everett, Wash,, Leese Bros... 100—224

KFBS Trinidad, Colo., School District
IO I e . oo e e 15—238

KFBU Laramie, Wyo., The Cathedral
(Bishop 1\¥ S. Thomas)... 50—270

KFCB Phoenix, Ariz Nielson Radio
PPlY Cou  cpomanerens Rebommmt g 100—238

KFCF WaHa \Valla, Wash., Frank A.
Moore ......ovviiiiiiinnan 100—256

KFDD Boise, Idaho, St. Michaels Ca-
thedral .................. 50—278

KFDH Tucson, Ariz,, University of
Arizona ......... P . 50—258

KFDJ Corvallis. Ore.. Oregon Agri-
cultural College ........... 500—254

KFDM Beaumont, Tex., Magnolia Pe-
troleum Co. ............ 500—315.6

KFDX  Shreveport, La., TFirst Baptist
Church m . orortom -+ ¥ Fawerers 100—250

KFDY  Brookings, S. Dak., South Da-

kota State College of Agri-
culture and Mechanic Arts 100—273

KFDZ Minneapolis, Minn.,, Harry O.
IVETSON rupl 38 (homnmtn- 10—231

KFEC Portland. Ore., Meier &
Frank Co. ............... 50—248

KFEL Denver, Colo.,, Winner Radio
35 1 PUR U 50—254

KFE(Q) Oak. Nebr.,, Scroggin & Co.
ank ... 500—268

KFEY Kellogg, Idaho. Bunker Hill &

Sullivan Mining & Concen-
trating Co. . i S 30aE 10—233

KFFP  Moberly. Mo., First Baptist
Church .. J. . . c@wwwbaerhber 50—242

KFFV Lamoni Iowa, Graceland Col-
..................... 100—250

KFFY A!e*(andrla, La., Louisiana Col-
lege ..o - 50—275

KFGC Baton Rouge. La., Louisiana
State University .......... 100—268

KFGH  Stanford University, Calif.,

Leland Stanford Junior Uni-
versity . ...........ceean 500—270

KFGQ Boone Towa, Crary Hardware
..................... 10—226

KFGX Orange, Tex., First Presby-
terian Church ............ 500—250

KFHA  Gunnison, Cole.. Western State
College of Colorado. ...... 50—252
KFHL Oskaloosa. Towa. Penn College 10—240

KFI Los Angcles. Calif.,, Earle C.
Anthony (Inc.) ......... 3000—468.5

KFIF Portland. Qre.. Benson Poly-
technic Tnstitute .......... 100—248

KFIO Spokane. Wash.. North Cen-
tral High School .......... 100-—268

KFIQ Yakima, Wash., First Metho-
dist Church .............. 100—256

KFIU Juneau, Alaska, Alaska Elec-
tric Light & Power Co..... 10—226

KF1z Fond du Lae. Wis.. Dailv Com-

monwealth and Wisconsin
Radio Sales, Inc. ........ 100—273

KFJB Marshalltown, Iowa, Marshall
Electric Co. .............. 10—248

KFJC Junction City, Kansas, Episco-
pal Church (R. B. Fegan) 10—218.8
KFJF Oklahoma, Okla.,, National Ra-
dio Mfg. Co. ............. 225—261
KFJ1 Astoria, Ore., Liberty Theatre 10—246

www americanradiohistory com

Call
Letters

KFJM
KFJR
KFJX
KFJY
KFJZ

KFKA
KFKQ
KFKU
KFKX

KFKZ
KFLR

KFLU
KFLV
KFLX
KFLZ
KFMQ
KFMR
KFMW
KFMX
KFNF
KFOA
KFOB

KFOJ
KFON
KFOO
KFOR
KFOT

KFOX
KFOY
KFPG
KFPL
KFPM
KFPR

KFPW
KFPY

KFQA
KFQB

KFQC
KFQP
KFQT

KFQU
KFQW

KFQZ

KFRB
KFRC

KFRM
KFRU
KFRW
KFRX
KFRY

Power
& Wave
Location and Name Length
Grand Forks, N. Dak., Univer-
sity of North Dakota...... 100—278
Portland, Oregon, Ashley C.
Dixon & Son ............. 50—263
Cedar Falls, Iowa, Iowa State
Teachers’ College ......... 50—258
Fort Dodge, lowa, Tunwall
Radio Co. ............... 50—246
Fort Worth, Tex., South-West-
em Baptist Theological Sem-
.................... 50—254
Gxeclcy, Colo.. Colorado State
Teachers’ College .......... 50—273
Conway, Ark.,, Conway Radio
Laboratories ............. 100—250
Lawrence, Kans., University of
Kanpsas .. 8. 88 0K P 500—275
Hastings. Nebr.. Westinghouse
Electric & Mfg. Co...... 2000—288.3
Kirksville, Mo., F. M. Heury.. 5—266
Albuquerque. N. Mex., Univer-
sity of New Mexico ...... 100—254
San Benito, Tex., San Benito
Radio Club .............. 10—236
Rockford, Ill.,, Swedish Evan-
gelical Mission Church.... 100—229
Galveston, Tex., George
Clough! e S R IS 10—240
Atlantic, Yowa, Atlantic Auto-
mobile Co. ............... 100—273
Fayetteville, Ark., University
of Arkansas ............. 750—299.3
Sioux City, Iowa, Morningside
College ........... Moo oo 100—261
Houghton, Mich.,, M. G. Sate-
...................... 50—263
Northﬁeld Minn., Carleton Col-
..................... 500—336.9
Shcnando1h Iowa, Henry Field
ced Co. ................ 500—266
Seattle, \Vash Rhodes Dept.
Store ... 500—454.3
Burlingame, Calif., Burlingame
Chamber of Commerce (Al-
hert Sherman) ...... 50—226
Moberly, Mo., Moberly ngh
School fu-l-i =0 - oo sgaie 10—242
Long Beach. Calif., Echophone
Radio Shop .............. 100—233
Salt Lake Citv. Utah. Latter
Day Saints University ..... 250—236
David City. Nebr.. David City
ire & Electric Co......... 100—226
Wichita, Kans., College Hill
Radio Club (College Hill
Methodist Church) ....... 50—23T
Omaha, Nebr., Technical High
chool ................... 100—248
St. Paul Minn., Beacon Radio
SEIVICE .o ns 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., Tos An-
geles County Forestry De-
partment== | 40 500—231
Carterville, Mo., St. Johns
Church .................. 20—258
Spokane, Wash., Symons In-
vestment Co. ............. 100—266
St. Louis, Mo., The Principia. 50—261
Fort Worth, Texas, Search-
light Publishing Co. ....... 150—263
Taft. Calif., Kidd Brothers
Radio Shop .............. 100—231
Iowa City, Iowa, George S.
Carson i . S 10—224
Denison, Texas, Texas National
Guard, 36th Signal Company 10—252

Holy Cxty, Calif., W. E. kaer 100—217.3
North Bend Wash.. C.

................. 50—215 7
Hol]vwood Calif., Taft Radio
...................... 50—226
Beﬂvl]le Tex., Hall Brothers. 250—248
San Franclsco, Calif., City o
Paris Dry Goods 'Co...... 50—268
Fort Sill. Okla.. Lieut. James
P. Boland, U. S. A. ..... 50-—242
Columbla, Mo, Stephens Col-
leg ™ i - - - PER: 500—499.7
Olympia, Wash, Unite
Churches of Olympia ..... 50—218.8
Pullman, Wash.,, J. Gordan
Klemgard ............... 10—217.3
State College, N. Mex., New
Mexico College of Agricul-
ture and Mechanic Arts.... 50—266

(Continued on page 850)



Science and Inventton for January, 1926

Eve~eady
Soviscnial
‘B*  RButtery
Ve. %66,
2234 walts,
fo= I 20 3
fures, List
Pree, £2.00,

s =

VOLTS

227 y
8 ter.
This bag'ie s

mb¢ st
the Di8NGr

re .
gsﬁcﬁggﬁt’; volts. This has the same large cells
€. .
204" patter as the No. 766, and will last as
v - . . .
:Af;RBONCO"M' long in equal service. Being ver-
NATIO ”N,Muuﬁ"

"
w Yo" S
e ot HUSH

Eveready large
vertical ‘‘B”
BatteryNo.7179,
22Y; wvolts, for
1 to 3 tubes,
where variable
taps are not re-
quired. Width,
41 inches;
depth, 3%
inches; height,
1% inches;
weight, 434 1bs.
List price,

$2.00.
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EVEREADY
No. 779

Alarge vertical 22%-volt
““B’’ Battery

THE famous Eveready “B” Bat-

tery No. 766, horizontal, now has
a vertical brother, No. 779, 2214

tical, it fits perfectly the battery
compartments of many popular
receivers. Also valuable for use
where the table or shelf space is
limited. Order from your jobber,

Manufactured and guaranteed by
NationaL Careon ComPany, Inc.
New York San Francisco

Atlanta Chicago Dallas
Kansas City Pittsburgh

EVEREADYHOUREVERY TUESDAY at9P.M.
Eastern Standard Time

For real radio enjoyment, tell your customers to
tune in the “Eveready Group.” Broadcast through
stations—
WEAFNew York WFI Phila, WWJ  Detroit
WIAR Providence WGR Buffalo WCCOo { Minneapolis
WEE| Boston WCAEPittsburgh St. Paul
WTAGWorcester WSAI Cincinnati WOC  Davenport

KSD St. Louts

eVEREADY

Radio Batteries

=they last longer

wwWwW americanradiohistory com
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$100 for One Good
Commercial Drawing

||| Become an Artist

| This Easy Way

Thousands who never dreamed
they could draw can now easily be-
come artists. Youn too—without any

previous training—and no matter
how little apparent talent you have
—can now easily learn Illustrating,
Designing and Cartooning through
.,& this amazingly easy method.

_—=—

R

You learn at home yet your work
receives the personal attention and
criticism of one of America’s most
successful artists. Many students
actually sell enough work during
their training to pay for it many times over.

Big Money in Commercial Art

Millions of dollars are being spent this
yvear on advertising and story illustrations,
commercial designs, and cartoons. And even
more will be spent next year. Commercial
art is a tremendous field—and a field where
very big money is gladly paid anyone who
can produce good art work. Advertisers,
magazines, newspapers, printing houses,
business concerns all need trained artists.
Competent artists easily earn from $50 to
far over $300 a week. And now you can
easily enter this “world’s most fascinating,
best paid business.”

MAIL COUPON FOR FREE BOOK

A new handsomely illustrated book has
just been printed, which gives all the most
up-to-date information on the thousands of
wonderful opportunities in Commercial Art
and shows how this startling short cut
method easily enables you to enter this field.
It tells about our students—their success—
what they say—actual reproductions of their
work—how they made big money while
studying. This attractive book will be sent
without cost or obligation. Send for it.
Mail coupon now. Washington School
of Art, Room 261.D, 1115.15th St., N
W., Washington, D. C.

WASHINGTON SCHOOL OF ART

Room 261-D, 1115—15th St.,, N. W,
Washington, D. C.

Please send me without cost or obligation your
new book on art, “Quick Easy Way to Become
an Artist,” and details of your special offer.
Name

Please write plainly Mr., Mrs. or Miss.
Address

City...

Science and Invention for January, 1926
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Broadcast Calls
(Continued from page 848)
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‘Call
Letters

KFRZ
KFSG
KFUJ

KFUL

KFUM
KFUO
KFUP

KFUR
KFUS

KFUT
KFUU
KFUV
KFVD
KFVE
KFVG
KFVH
KFV1

KFVN
KFVR

KFVS

KFVU
KFVW
KFVX
KFVY
KFWA
KFWB

KFWC
KFWD

KFWF
KFWH
KFWI
KFWM
KFWO
KFWP
KFWU
KFWV
KFXB
KFXC
KFXD
KFXE
KFXF
KFXH
KFXJ

KFXM
KFXY
KFYF
KFYJ

l

| RGB
KGO
KGTT

Power
& Wave
Name Location Length
Hartington Neb., Electric Shop
(P. Thxes) ............. 15—222
Los Angeles Calif., Echo Park
Evangelistic AsSn. ........ 500—275
Breckenridge, Minn., Hoppert
Plumbing & Heating Co.
and H. Rettig ........ 50—242
Galveston, Tex.. Thomas Gog-
gan & Bros. Music Co. ... 50—258
Colorado Springs, Colo., W.
D} Conley extdsll P i - - » - 100—242
St. Louis, Mo Concordia Sem-
inary| 990 SveyPTI e 500—545.1
Denver, Colo., Fitzsimons Gen-
eral Hospital ............. 50—234
Ogden, Utah, Peery Building
...................... 50—224
Oakland Calif., Louis L. Sher-
..................... 50—256
Salt Lake Clty, Utah, Univer-
sity of Utah 888 5. . (o6 100—261
San Leandro Calif., Colburn
Radio Labs. ....vev.0onen 50—224
Sprlngﬁe]d Mo., G. Pearson
Ward ™ . ...... PR . 10—252
San Pedro Calif., McWhinnie
Electric Co. . ...oempe- " - L 50—205.4
St. Louis, Mo., Film Corpora-
tion of America ........... 500—240
Independence, Kansas, First
Methodist Epis. Church 10—236
Manhattan, Kansas, Whan Ra-
dio Shop ................ 15—218.8
Houston, T e xas, Fifty-sixth
Brtgad ] Headquarters
Troop . v ooy o EECE e 10—240
\Velcome, Minn., Carl E. Bag-
OV . e o 1 TR 10227
Denver, Colo., (near) Moon-
light Ranch, Route 6, Eu-
gene Rossi .............. 50—244
Cape Girardeau, Mo., Cape Gir-
ardeau Battery Station, Os-
car C. Hirsch ............ 50—224
Eureka, Calif., Radio Shop,
Standard Publishing Co... 5—209.7
San Diego, Calif., Airfan Ra-
dio Corp. .....oovuinninnnn 500—24
Bentonvn]]e, Ark., Radio Shop,
R. H. Porter ............. 10—236
Albuquerque, N. Mex., Radio
Supply Co. ............... 10—250
Ogden, Utah, Browing Bros.
Co. ah... 11, .. U - E 100—261
Ho]lywood Calif., Warner
Bros. Pictures (Inc.) ...... 500—252
Upland, Calif.,, L. E. Wall... 50—211.1
Arkadelphia, Arkansas, Arkan-
sas Light & Power Co.... 500—266
St. Louis, Mo., St. Louis
Truth Center ............ 250—214.2
Chico, Calif., F. Wellington
Morse, Jr. .....coiiini... 100—254
South San Francisco, Calif

Radio Entertainments (Inc) 500—226

Oakland, Calif.,, Oakland Edu-
cation Soc1ety .......... 500—206.8
Avalon, Calif., Lawrence
MOt I s - 6 EETETEEE 250—211.1
Brownsville, Tex., Rio Grande
. Radio Supply House . 10—214.2
Pineville, La., Louisiana Col-
lege ... ... i, 100—238
Portland, Ore.,, Wilbur Jer-
MAN L ot . P 50—212.6
Big Bear Lake, Calif., Bert
ram O. Heller ........., 500—202.6
Santa Maria, Ca]it’-., Santa
Maria_ Valley R. R. C ...100—209.7
Logan, Utah, L. H. Strong
(Packard Motor Co.) . 10—205.4
Waterloo, Towa. Electrical Re-
search & Mifg. ........... 10—236
Colorado Sprmgs Colo,. Pikes
Peak Broadcastmg Co. ... 500—250
El Paso, Texas, Bledsoe Radio
Co. Wb - bt 50—242
Denver, Colo., Mountain States
Radio Dlstributors, Inc.
(Portable) ............... 10—215.7
Beaumont, Texas, Neches Elec-
toic) Co. P . .. . PINNS 10—227
Flagstaff, Ariz. (Orpheum The-
atre), Mary M. Costigan.. 50—205.4

Oxnard, Calif, Carl’s Radio

Den (Newcomb Radio Co.) 10—205.4
Houston. Tex., Houston Chron-

icle Publishing Co. (Port-

able) ...... . ceiiiieean. 06—238
Tacoma, Wash Tacoma Daily

Ledger .......covvvvunnn. 100—250
Oakland Calnf General Elec-

[ (Ol S 3000—361.2
San Francisco, Calif., Glad Tid

ings Tabernacle .......... 0—234
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Power
Call & Wave
Letters Name Location Length

KGU Honolulu, Hawaii, Marion A.
Mulreny - =2 .5 o, . e 500—270

KGW Portland, Ore Portland Morn-
ing Oregoman ........... 500—491.5

KGY Lacey, Wash., St. Martins Col-
lege ...t 5—246

KHJ Los Angeles, Calif.,, Times-
Mirror Co. .............. 500—405.2
KHQ Spokane, Wash, Louis Wasmer 500—273

KJBS San Francisco, Calif,, Julius
Brunton & Sons Co. ..... 5—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

KLS Oakland. Calif.. Warner Bros.
Radio Supplies Co. ....... 250—252

KLX Oakland, Calif., Tribune Pub-
lishing Co. .............. 500—508.2

KLZ Denver, Colo., Reynolds Radio
I (G N s o oo o b B oo p 50—266

KMA Sheuandoah Iowa, May Seed
& Nur<ery Co.apy . 500—252
KMJ Fresno, Calif.,, Fresno Bee.. 50—234

KMO Tacoma, \Vash, Love Electnc
CoOMIE N 5. .. T 100—250

KNRC Los Angeles, Calif.,, Clarence
JJuneatt L...eeieii. 250—208.2

KNX Los Angeles, Calif., Los An-
geles Evening Express .500—336.9

KOA Denver, Colo.,, General Elec-
(it (ol 800 6 JReR o SOMR: - 5000—322.4

KOB State College, N. M., New

Mexico College of AgricuL
ture and Mecharic Arts..1000—348.6

KOCH Omaha, Neb, Omaha Central
High Schooi ............ 250—258

KOCW Chickasha, Okla.,, Oklahoma
College for Women ...... 200—252

KOIL Council Bluffs, Towa, Monarch
. 5 e 500—278

KOP Detroit, Mich., Detroit Police
Departrrent .............. 500—278

KPO San Franc'sco, Hale
................ 1000-—428.3

KPPC Pasadena, Calif., Pasadena Pres-
byterian Church .......... 50—229

KPRC Houston, Texas, Post Dis-
patch ................... 500—296.9

KPSN Pasadeua, Cn f., Pasadena Star
.................. 1000—315.6
KQP Portland Ore., H. B. Read..500—212.6

KQV Pnttsbur;:‘l Pa.. Douhleday
Hill Electric Co. .......... 500—275

RKQW San Jose, Calif.,, Charles D
Henrold B - <. G - 0 500—231

KRE Berkeley. Calif., Berkeley Daily
Gazette ...........iuu.. 100—256

KSAC Manhattan, Kans., Kansas State
Agncultural College . 500—340.7
KRSD 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. A. Berry
Seed Co. ................ 500—242

KTAB  Oakland, Calif., Tenth Avenue
Baptlst Chaarch ..ovvnnnn. 1000—240

KTBI Los Angeles, Calif., Bible Inst.
of Los Angeles ......... 750—293.9

KTBR Portland Ore., Brown’s Radio
................... 50—263

KTCL Seattle Wash.,, American Ra-
dio Telephone Co. ...... 1000—305.9

KTHS Hot Springs. Ark.. New Ar-
lington Hotel Co......... 500—374.8

KTNT Muscatine, Iowa, Norman
Baker ..........ciivunn. 500—256

KTwW Seattle, Wash., First Presby-
terian Church .......... 1000—454.3

KUO San Francisco. Calif., Exam
iner Printing Co. ........ 150—250

KUOM Missoula, Mont., University of

250—244
100—278

Montana
KUSD Vermillion, S. D., University of
South Dakota

KUT Austin, Texas, University of
XASETY - - PSS TY [ 500—231

RKVOO Brxstow, Okla., Voice of Okla-
OMA .« evuevavonnnannans 500—374.8

KWUC Le Mars, Iowa, Western
Union College ........... 50—252

KWG Stockton. Calif., Portable Wire-
less Telephone Co. ........ 50—248

KWKC Kansas City, Mo., Wilson
Duncan Studios .......... 100—236

KWKH Kennonwood, La., W. G. Pat-
TErson ..........c.en.....n 500-—261

KWSC Pullman, Wash.,, State College
of \Vashmgton .......... 500—348.6

KWWG Brownsville, Texas, City of

Brownsville, Board of City
Development

(Continued on page 852)

500—278
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Your Attention, Please — Special Offer

To get you started dealing with us, we offer special prices on these most popular two kits. But
your order will have to be sent by January 31 when our regular catalog prices will ‘again be in effect.
Your chance to get the best kit at a big saving! Take it!

All of our Kits contain complete parts for receiver, including drilled and engraved Bakelite-Dilecto panel, finest, roomy mahogany
finish cabinet, simple new-style blueprint and instructions, everything—nothing more to buy. All parts highest grade—advertised, well-
known, reliable, dependable—fully guaranteed by manufacturers and ourselves. Look at these brands. You cannot get better kits!

Our New Method of Wiring—Perfectly Simple—No Radio Knowledge Needed

No solder-~No bare wires—No poor connections—No dissatisfaction.
No tools needed except a common screw-driver and common pliers.

5353385999 083853 1334 3332 122 2o o

All connections are made by the use of our flexible, insulated eyeletted connecting wire in place of bus bar or wire, and solder. And in a
fraction of the time usually required when using the old fashioned way. And when the job is done it is neat and your connections are tight,

4-Tube Roberts Knock-Out

Superior to most other 'Postpaid
sets REGARDLESS OF ¥ & Kit JK, 9215

Spl $ 59
NUMBER OF TUBES! p ® Range 3500 Miles

Combines - principles of Reflex, Neutralization, Tuned Radio Fre-
quency, Regeneration (without blooping), and Push-Pull Ampllh.cu-
tion. Smooth-working—easily tuned—non-howling—non-squealing
—non-reradiative. Guaranteed absolutely to give entire satisfaction.

See what Doubleday, Page & Co., through Mr. Arthur H.
Lynch, Editer of tneir magazine, ‘'Radio Broadcast,”” say
about the Radio Broadeast’'s sensational 4-Tube Knock-Qut
Set developed by Walter Van B, Roberts:

““Tube for tube, dollar for dollar, result for result, we
will stack it up against any receiver for home construction
ever described by any radio publieation and gamble that it
comes out winner.”

MR. LYNCH ADDS—READ 1Tt

““It is the best we have ever scen—and we have seen and
operated almost every type made and used during the past
twelve years. It has pulled in forty-six stations on a loud
speaker with two tubes, using an indoor antenna. Its sig-
nals have been heard through the air more than a quarter
mile. It is not meralx the best four-tube receiver, but the
bést by a very good margin.”

CUSTOMERS PRAISE (T!

-Schenectady, New York Cu{i

Receives Calif.

E Chileago, Boston, ete.,
from N. Y. an nse;i not be mentfoned, are
1 perfect, even on occasions
Two Tubes! when | have used neither

aerial nor ground. I am

*‘I have followed the de-

= . £ — e sure it was a lucky day
\ = - - —E—— velopment of the Roberts  ghen this set came to my
= = = circuit with results far be- attention.” L. Clifford

yond all expectations. I find 190 Second Street, Fulton,

it to be EXACTLY as effi-

Specnal Features cient as described, although

NEW YORK.

Bakelite-Dilecto panel, extra

Sickles’ Roberts’ coils, 2 Hamm

filament switch, Pacent grid

Sod-er” connecting wires, hard
sheet.

See What You Get—Best Quality
ine 7x24x8 mahogany finish cabinet, drilled and engraved

sers, 3 E-Z Toon vernier dials, Thordarson transformer, pair
Modern push-pull transformers,
lite low loss sockets, Improved single-circuit jack, Improved
double-circuit jack, Cutler-Hammer inductance switch, Smilear

mounting, 2 Hilco fixed condensers,
Aristocrat binding posts, binding post strip, complete set “No-

You can assemble in only three hours or so.
List price, $64.69; our regular catalog price, $48.56—Special

good, non-warping baseboard,
arlund low loss variable conden-

3 Pacent rheostats, 4 Bell Bake-
leak, Hileo grid condenser and
Amplex grid-denser, 7

ware, blueprint and instruction

Great volume.

Utmost eclearness.
Sweetness of tone.
Highly selective.

Cheap to build.

Easy to operate.
Receives great distance.
Does

Low cost of upkeep.
It offers a better combination

The best 4-Tube set for home

cause
neigh-

radiate or
your

not
squealing in
bors’ receivers.

of sensitivity, selectivity
and quality for the total
cost than any other circuit
we have ever known,

construction ever produced.

I was skeptical as to the
unusual operation that it
was said _to have accom-
plished. I no ionger have
any doubts, for in the last
week of August and to date
in September, I have re-
ceived KGO at least four
times. On one of these oc-
casions I received it on my
Dictogrand loud speaker,
using only two tubes!

have consistently received
long distance, such as Dal-
las, Fort Worth, Auburn,
La., Hastings, and Kansas
City, in all about 65 sta-
tions, while just ‘‘fishing.”’

Selectivity Better
than Eight tube
Heterodyne

“Last week I constructed
the four-tube Roberts Knock-
Out set. I am more than
pleased by its operatlon, fts
selectivity being better than
my eight-tube super-hetero-
dyne. On a poor night I was
able to bring in WOS,
WGN, WOC, WSAI, WBZ,
and all at loud speaker in-
tensity.”” Louis R. Jeffrey.

1 Newark Street, Hoboken,
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price to January 31, only $43.59. EI,Q'EW JERSEY.

3-Tube LolLos $ 59
Explorer—Spl. 26_

Loeals. such as Pittsburgh,

Postpaid—Kit JK6996
Range 1000 Miles on Loud
Speaker

Pg;itively rh "hummer%;' We have neyer
- = test an outfit at anywhere near our price
Stations Logged in 2 mureusuitablé ftmi long ]dlsta{:ce b?’roaidcas:
i reception. ontaing a oW 083 -cireui
hours at New York CIty utmer,sa lowI lgsstcondensser, l(iw 10§slsoc1kets.
ete. pecial Features: Sensitive—Selective—
A“ on Loud Speaker Clear reception—Simple to construct—Simple
R to operate—Dependable—Low loss design—
By ﬂqgﬁgaigh%‘:gslffﬁ of Receives long distances—Great volume.
i sl T % e We Give You High-Class Parts
WEAF | 86 | 77 IN. Y. City Fine 7x18x8 mahogany finish eabinet,
WFBH | 65 | 21 I[N, Y. City drilled and engraved Bakelite-Dilecto panel,
WFAM | 55 [ 18 |St. Cloud, Minn. extra good, non-warping baseboard, Gen-Win
WQAOQ | 73] 40 |[N. Y. City low loss coupler, Hammarlund low loss varia-
WEBH | 75 | 43 IChicago ble condenser, 2 Bell Bakelite dials, 2 Rasco
Y 72§ 52 |N. Y. City verniers, 2 Pacent A. F. transformers, 2
KDKA | 70 | 32 |E. Pittsburgh, Pa. Pacent rheostats, 3 Bell Bakelite low loss
WTAS | 67 | 25 |Eigin, I1. sockets, Improved single efrcuit jack, 2 tm-
WGBS |67 30 IN. Y. City proved double eircuit jacks, Smilear A bat-
WHN (7239 IN. ¥ City tery filament switeh, Hileo fixed grid con-
WIAX | 88 | 48 [Cleveland denser and mounting, Pacent grid leak, 7
wIT 75 | 83 |Philadelphia, Pa. Aristocrat moulded binding posts, binding
KYW .| 78| 93 IChicago post strip, complete set ‘‘No-Sed-er’’ con-
wo(C 83 | 74 |Davenport. Towa necting wires, hardware, blueprint and in-
struction sheet. You ecan assemble in only R
a couple of hours. List price for parts, You cannot get better Kits anywhere!
This is a dandy! Order it! $37.84. Our catalog price, £30.25. Special

Price to January 3ist, enly $26.59,

e AT

ORDER DIRECT FROM THIS AD ON APPROVA O MONEY IN ADVANCE—SHIPPED SUBJECT TO EXAM-
INATION WHEN REQUESTED—WE PAY TRANSPORTATION—24.HOUR SHIPMENT—SATISFACTION OR MONEY
BACK—OLDEST RADIO MAIL ORDER FIRM IN AMERICA

g (Foreign customers will please remit with order and include enough for transportation and insurance which we do mot pay.)

T

FILLED WITH BIG BARGAINS IN KITS, PARTS AND ACCESSORIES.

e m IR 00 LN O T LTS S0 1 O

RADIO SPECIALTY CO.. Kit
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Send for BIG FREE CATALOG--36 pages

SEND TODAY!:

Div. 1651, 245T, Greenwich St., N.Y.
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SHOW CARD
LETTERING

learn at Home

IIERE is the very course you need if you want to
get a good paying position as a Show Card Letterer
or Sign Letterer, or have a business of your own.
This course is complete and practical and especially
arranged to meet the needs of the student who studies
at home, It was written by E. L. Koller, Principal
of the School of Art of the International Con'espon-
dence Schools, member of the American Federation
of Arts, and The National Society of Craftsmen.

Mr. Koller has had twenty years’ teaching experi-
ence, and his success in helping other men and women
is an indication of what he can do for you.

H. L. Wood, a_clerk, made more than $700 *on
the side” before he had completed his course and
also won $125 in prizes. Harry William Lord writes
that he has more than doubled his salary as a result
of studying this I. C. S. course in spare time.
William Whitman, a former wagon builder, now has
a sign painting business of his own and is earning
nearly three times as much as he did before enrolling
with the International Correspondence Schools.

There is no doubt that Show Card Lettering and
Sign Lettering offer a real opportunity to ambitious
men and women. Just mark and mail the coupon
and we'll gladly send you a bgoklet telling all about
the I. C. S. course in Show Card Lettering, or any
other subject in which you are interested.

INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 6225-D, Scranton, Penna.
The oldest and largest correspondence schools in the world

Without cost or obligation on my part, please tell me
how I can qualify for tihe positicm or im the subject befare
which I have .marked an X:

[0 SHOW CARD LETTERING

Business Management [} Salesmanship
JIndustrial Management OAdvertising
JPersonnel Organization [OBetter Letters
[JBusiness Law []Stenography and Typing
[1Banking and Banking Law [[]Business English
] Accountancy (ineluding C.P.A.}[JCivil Service
[INicholson Cost Accounting CIRailway Mail Clerk
_]Bookkeeping Common School Subjects
_|Private Secretary High School Subjects
tJSpanish CiIllustrating
TECHNICAL AND INDUSTRIAL COURSES
[JElectrical Engineering Architect
JElectric Lighting Architects’ Blueprints
[JMechanical Engineer Contractor and Builder
(JMechanjcal Draftsman Architectura) Draftsman
Machine S8hop Practice Concrete Bullder
Railroad Positions Structural Engineer

Chemistry [] Pharmacy
Automobile Work

Surveying and Mapping Airplane Engines
OMetallurgy 0 Iining A zriculture and Poultry
OSteam Engineering [] Radio (JMathematics

Gas Engine Gperating
Ctvil Engineer

0000

Name.....ccoomemeiieriannnn R - Ere

Streat
Address... P B e E

Adds—Subtracts—Multiplies—Divides
Does_work of $'100 machine. Guaranteed 5
N years. NOT A

Made of sleel 'md indestructible, Million
dollar capacity. Fits in pocket. Will not
FEEGE] make mistakes. So simple child can operate
e~ 1t. Everybody should carry one for figuring.

FRee EXp XsXe)
TRIAL Total Cost

SEND NO MONEY—Just name and ad-
dress, We will ship Calculater immedlately,
prepaid. On delivery pay postman $2.50
($3.50 cash outside U'.8.). If not sntisﬂcd
after 10 day trial you get your money bac
THOUSAXDS OF SATISFIED U%ERS
'.l‘his is lowest priced practical caleulator made. ‘‘Why pay
more for inferior imltations?"® Order from this ad.

—Write for big commission and ter-
AGENTS ritory proposition.
Baby Calculator Sales Co.,P.0.Bx. 1118, Chicage, 111.Dept. 22
Baby Calculator Sales LO..T.5.2%. °

Insure your copy reaching you each month. Sub-
scrslbc z,o SCIENCE & INVENTION—$2.50 a
Experimenter Publishing Co.. 53 Park P1, N. Y. C.

Science and Invention for January, 1926
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; Broadcast Calls
' (Continued from page 850)
b
Power I : Power

Call & Wave Call & Wave
Letters Name Location Length Letters Name Location Length
KYW Chiﬁ:lxgo, Il&{.”\d \Veétinghouse 3/ WBRE \inkej Birre, Pa., Baltimore e

ectric & Mifg. Co. ....2000—535. Radio Exchange ......... 1 |
KZKZ Manila, P. 1, Electrical Sup- WBT Charlotte, N. (., Charlotte

Chamber of Commerce ... 250—275
WBZ Springlield, Mass., Westing-

1 ply Co. ...l 100—270
KZM Oalj\land Calif., Preston D.

.................... 100—240 house Electnc & Mfg
KZRQ Manila, P. I., Manila Hotel, (COr 5 300060100000 2 3ol ol ho 2000—331.1
Far Eastern Radio (Inc.).. 500 —222 WBZA DBoston, Mass.,, Westinghouse
KZUY  Baguio, P. I., F. Johnson Elser 500—360 Elec. & MichiCol . WM. .. 250—242
WAAB New Orleans, La., Valdemar WCAC  Mansfield, Conn.,, Connecticut
Jenson ................... 100—268 Agricultural College ...... 500—275
WAAC XNew Orleans, La.,, Tulane WCAD Canton, N. Y., St. Lawrence
Wniversity . sa- aaodgq -2y 100—275 University ............... 250—263
WAAD Cincinnati, Ohio, Ohio Me- WCAE Pittsburgh, Pa., Kaufmann &
chanics Institute ......... 25--258 Baer Cof v it e 500—461.3
WAAF Chicago, Ill., Chicago Daily WCAH Columbus, Ohio, Entrekin
Drovers Journal ........ 200—278 Electric €o. .voevvvnnnn.. 500—266
WAAM Newark, N. J., I. R, Nelson WCAJ TUniversity Place, Neb., Ne-
GO, =Per: -t . W 500—263 braska 'Weslevan Umversny 500—254
WAAW Omaha, Neb., Omaha Grain WCAL Northfield, Minn., St. Olaf
Exchange ................ 500—278 Col]ege .................
WABB Harrisburg, Pa., Harrisburg WCAO Baltimore, Md., Albert A
Sporting Goods Co......... 10-—266 A. Stanley Brazer
WABC Ashcvn]]e. N. C., Asheville Bat- WCAP Washington, D. (.. Chesa*
tery K€oly . .1 . PG Tea)): 20—254 peake & Potomac Telephone
WABI  Bangor, Me., First Universal- . Cow rxxx: -+ MEERL: - = - 500—468.5
. ist éhurcx ............... 100—240 | WCAR San Antomo, Texas, Southern
WABO Rochester, N. Y., Lake Avenue Radio Corporation of Texas 500—263
Baptist Church .......... 100—278 WCAT Rapid City, S. D., Sou:h Da-
WABQ Haverford. Pa., Haverford Col- . kota State School of Mines 50—240
lege Radio Club ......... 100—261 WCAU Philadelphia, Pa., TUniversal
WABR Toledo, Ohio, Scott High Broadcasting Co. {(Durham
School . ............. ... 50—263 & Co) vt 500—278
WABW Wooster, Ohio, College of WCAX Burlington, Vt.,, University of
Wooster ...oo..iiviaiannn 50—206.8 S Vermont ................. 100—250
WABX Mount Cleinens, Mich. (near), WCAZ Carthage, 111, Carthage College 50—246
Henry B. Joy ............ 500—246 WCBA Allentown, Pa., Queen City
WABY Philadel hia, Pa., John Magal- Radio Station ............ 15—254
ditl . Wt . . 50—242 WCBC Ann Arhor, Mich.,, University
WABZ New Orle'ms, La., Coliseum of Michigan .............. 200—279
Place Baptist Church ..... 50—275 WCBD Zion, IIl.,, Wilbur G. Voliva..5000—344.6
WADC Akron, Ohio, Allen Theatre.. 500—258 WCBE New Orleans, La, Uhalt
WAFD Port Huron, Mich., Albert B. Brothers Radio Co. ...... 5—263
Parfet Co. .............. 500—275 | WCBG DPascagoula, Miss. (portable),
WAGM Royal Oak, Mich.,, Robert L. Howard S. Williams. .. ... 10—268
Miller .. omemms . - Mok 50—258.6 WCBH Oxford, Miss., University of
WAHG Richmond Hill, N. Y., A. H. B MlelSslppl ......... 50—242
Grebe & Co. ............ 500—315.6 | WCBM Baltimore, Md., Hotel Chatean  50—229
WAIT Taunton Mass., A. H. Wait WCBQ Nashville, Teuu, First Baptist
(3 (O o o0 0 qBo0 o dogomm: 4o 10—229 Churcht Sore gim - - - P -l 100—236
WAIU Columhus, Ohio, Amerlcan In- WCBR Providence, R. 1. (portable),
surance Union ...........500—293.9 . Charles H. Messter....... 30—205.4
WAMD Minneapolis, Minn.,, Hubbard WCCO Minneapoiis, Minn., Washburn-
(2 (Clop o Mass - {1 o e T8 500—244 WCEE EI Crosll’l)ly CI?.b ..... “ 5 .1.1. o 5000-—1]76.4
WAPI  Auburn, Ala, Alabama Poly- gin, iberty Weekly. . 1000—275
technic Inst. .......... 7 500—248 | WCLO Camp Lake, Wis., C. E. Whit-
WARC  Medford Hillside, Mass., Ao TOTE woerneininneinnens 50—231
ican Radio Research Corp.. 100—261 | WCLS  Joliet, Tll, H. M. Couch..... 150—214.2
WBAA West Lafaveite, Ind., Purdue WCSH Portland, Me., Congress Square
University ............... 250—273 Hotel Co. ................ 500——256
WBAK Harrishurg, Pa., Pa. State WCSO  Springfield, Ohio, Wittenberg
Police: . . . sacmat® o 500—275 College ......covvvviuu.nn 100—248
WBAO Decatur, T, James Millikin WCUW Worcester, Mass., Clark Uni-
University .....c..coooen. 100—270 VErSity e e 250—238
WBAP Fort Worth, Texas, Wortham- WCWS  Providence, R. T.United States
Carter Publishing Co. (Star- (Portable) Chas. W. Selen.100—209.7
. Telegram) .............. 1500—475.9 WCX Detroit, Mich., Detroit Free
WBAV Columbus, Ohio, Erner & Hop- Press ..ouevenienninanan 2500—516.9
kins Co. ....oovvvninnan. 500—293.9 WDAD Nashville, Tenn., Dad’s Auto
WBAX Wilkes-Barre, TIa., John H. . Accessories (Tnc.) ....... 150—226
Stenger, Jr. .............. 100—256 WDAE Tamna. Fla, Tampa Daily
WBBA Newark, Ohio, Plymouth Con- Mimes) ! elPy. SEPTETes . o 250—273
gregational Church ........ 20—226 WDAF Kansas City, Mo., Kansas City
WBBL Richmond, Va., Grace Cove- Star Leclipys VR RN 500—365.6
nant Church ............ 150220 | WDAG dimgllla, WA | S lance i ol og
: antinl NN, NN SSeRRE U. —263
WBBM Ch|éago Iil., Atlas lnvestment S0, WDAY Fargo. N. D.. Radio Equipment
""""""""""" Corporation .............. $50—261]
WBBP DPetoskey, Mich., Petoskey Ingh WDBC Lancaster Pa., Kirk, Johnson
School ....... ...l 200—238 o o
! : S Goy memzlusess A 1t 50—258
WBBR  Rossville, N. Y., Peoples Pul- WDBE At]an,ta, " Ga. Gilham-Schoen
pit Assn. ...l 500—273 Electric €. ..vuevnernnns 100—270
WBBS NEW, Orleans, La., First Bap- \WWDBJ Roanoke, Va., Richardson-Way-
. tist Church .............. 50—252 land Electrical Corporation 50—229
WBBU Monmouth, Ill., Jenks Motor WDBK Cleveland, Ohio, M. & F. Broz
Sales Co. ....oovviivnnnnn 10—224 Furniture, Hardware & Ra-
WBBW Norfolk, Va., Ruffner Junior dio Store ..« .o 100—227
High School ............. 50—222 WDBO VWinter Park, Fla., Rollins Col-
WBBY Charleston, S. C., Washington lege .......o..ooovuien... 100—240
] Light TInfantry .......... 10—268 | WDBQ Salesm, 1N'. CJ-, Morton Radio flose
VDB icago, Ill. (Portabl L. upply Co. ..............
A Z Ch (t:‘ag?elll 1' ( ? .... e .)' C " 50—215.7 | WDBR Bost?n,BMa§s., C’I};rem}?nt Tem- | M.
n # i ple Baptist unehegh . .. 1 B —261
WBCN Chlcaﬁo, 11., Foster & "\Ichm. 500—266 WDBZ Kingston, N. Y., Boy Scouts .
WBDC  Grand Rapids, Mich., Baxter R e o o
Laundry Co. ............. 0=236 Collegre ..l outamaernnes 100—256
WBES  Tacoma Park, Md., Bliss Elec- WDOD Chattanooga, Tenn., Chatta-
trical School ............. 100--222 nooga Radio Co. .......... 50—256
WBNY NE\V, York, N. Y., Shirley WDRC New Haven, Conn., Doolittle
IR 00 0 0 2ol HE IO o0 5 500—209.7 Radio Corp. ............. 100—268
WBOQ Richmond Hill, N. ¥, A, H. WDWF Cranston, R. I, Dutee W.
Grebe & CA. ....... -S4 100—236 Elint yvevee . . St S 500—440.9
WBRC Birmingham, Ala., Bel adio
Corporation «............. 10—248 (Continued on page 856)
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The Simplest Practical
Radio Set Made

g &

RADIOGEM

The simplest radio outfit made—
yet as practical as the most expen-
sive. A crystal receiving set that
you can operate and enjoy even
though you know absolutely noth-
ing about radio. You receive the
RADIOGEM unassembled, together
with a clearly written instruction
book, which shows you how to
quickly and easily construct the
set, using only your hands and a
scissors. The outfit comprises all
the necessary wire, contact points,
detector mineral, tube on which to
wind the coil, etc., etc. The in-
struction book explains simply and
completely the principles of radio
and its graphic illustrations make
the assembling of the RADIOGEM
real fun.

AERIAL OUTFIT

Complete aerial outfit for
the RADIOGEM, consisting
of 100 ft. of standard cop-

per aerial wire and two

special porcelain insulators.

) O IR I 0 0 0 0 TP e s 50c.
Radiogem - - - $1.00
Aerial Outfit - - - - 50

Radiogem and Aerial

Outfit

1.50

- RAGEMCO

Radio Headquarters for the Finest and BEST Radio Tools

=l rApIO

]

_. ——— This is the handlest
& set of tools ever made
for Radio Work by
of the
“YANKEE"
It contains the
following: 1 Rachet
Screw-driver, 6% in.
long holding all attachments; 1 Blade, 5% x 8-16: 1
Blade, 3% x %; I Blade 2% x % ; 1 Countersink; 2 Sock-
et Wrenches for all small nuts; 1 Reamer to enlarge holes
In panel from % x %; 1 \Wrench, one end 5-16" square

or hex. for jack, other hex., ete.

i
PRICE per set—No. 701.......c.cceeuciaaanncanns

T h e hardwood
handle is hollow
to store drills,
Iron frame, nick-
" eled parts, ball
bearing ‘three jawed chuck holding and centering aceu-

rately round shank drills from 0 to 3-16. Length of
drill. 12 inches.
PRI C.E-— No%-303" & el il ohhonsiort:  oenste ioherd ol o« = %5 $2.25
WIREBENDING
TOOL
For making eyes, loops,
bends, and offsets on Bus

Bar wire. With this device
any Radio Constructor can
wire his set to compare fav-
set. Easier to use and more

!

i

orably with any factory made

accurate than pliers. Twuli directions In box. Made of
heavy steel, blued and finished.
PRECE—N0="203 .0 S mosesaiatetols o Bscscttarons - sxorassss o6 $1.00

CIRCLE CUTTER

Especially designed for the Radio
Constructor. Made of the finest
materfal and equipped with the
highest grade high steel cutting
bits. It does three things at cnee.
It drills its own pllet, cuts out
plug and puts bead or seroll
around the hole in one operation.
Cuts holes % to 4 In. In diam.
PRICE—Ns. 402 00
401. Same tool but smaller and
not fitted with bead or seroll in
one operation.

PRICE—No. 40!

- RADIO
(32 2| HANDI-
I, TOOL

Bends Bus Bar or

% wire strlpsl and
scrapes wire,
§ S| bores and reams
& BT holes, ete. Tool

consists of 4 in.
black japanned handle, to which is attached wire bending
device, with nickeled ferrule and 3 in. long two sided
reamer.

PRICE=—No. 702 ... .....iioiiimiiinmainenaanaions 50¢
TOOL CHEST
Set consists of “LOCK-

; ; \\Q f}]llP';’l xx;uslterblt:andlg,ﬂ5"
ong, black Ltubberoid fin-
NS ish with steel chuck, nickel
plated, buffed and with the following 9 tools: Saw, brad-
awl, large screwdriver, file, seratch awl, gimlet, reamer,
chisel. small serewdriver. Each tool of fine stéel, drop
forged tempered, hardened, and nicely finished. Set comes
in leatheroid box with tray.
PRICE—No. 703

SCREW STARTER
and DRIVER

Holds any screw by its slot
with a firm grip, makes it easy
to place and start screws in dlfficult places.

Just the tool for the Radlo Constructor. All
parts heavily nickeled and polished.
PRICE~—No. 304 ............. .. ... 1.00

RADIO
DRILL SET

S sl 2ic e Ro w Bie Hu B 5
Composed of 10 straight shank
twist drills, fitting all hand
and breast drills. The selec-

[IRLTTITTT

especlally made for Radlo Constructors and consists of

Wity

the following sizes: 1-18, 5-64, 8-32, 7-64, 14, 9-64.
5-32, 11-64, 3-16, 17-84. Drills are mounted on white
Holland Linen with sizes clearly marked.

PRICE—No. 305 ............0.................. $1.25

ELECTRIC SOLDERING IRON

A perfect tool for Radlo Work. Operates elther on 110-
volt A.C. or D.C. The heat element is of Nichrome,
which prevents overheating and assures the desired even

temperature. Size of Iron, 10% in. long. A 4-ft. cord
and plug 1s furnished.
PRICE—No. 800 ............ccvecncanansnnnacnsn $2.00

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. Spe-
clal chuek 9-32” capacity, to take largest drill, mostly
furnished with drill or tool sets. Length over all, 9% in.
Weight 1% lbs.

PRICE—No. 302

Three-in-One Nut Wrench. Consists of handle with hol-

low stem 6 inches in length and three interchangeable
sockets fitting popular sizes of nuts. The hexagon socke!s
zrip the nut solldly.

PRICE per set—No. 300.............. ............ 65¢

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.

Comhination Plier, Wire Cutter, Wire Former and Wrench,
Drop_ forged, slender but exceptionally strong. 6 in. long.
PRICE—No. 202 750

RIRICES—No." 2015 v - - - AN s eneliopens. . .0 L S

Long Sharp Nose, Side Cutting Pliers. .Just the pliers
for the radio_constructor. Bends and euts all kinds of

soft wire. Nose 1% inches long, black body, polished
jaws, Length 5% inches.
PIRICE—No! 200 o % 8.0 8 K ... 75¢

Order all tools by order number.

: All goods are shipped free
the United States and possessions the same day

MONEY REFUND GUARANTEE

If you are not satisfied money will be refunded on veturn of goods.

of transportation charges to all parts of
as the order is received.

-
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\The RADIOGEM CORP., 66-S W. Broadway, New York
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Before disclosing your invention to any-
one vend for blank form “Evidence of
Conception” to be signed and witnessed.

A sample form together with printed in-
structions will show you just how to work
up your evidence and establish your rights
before filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S.
and Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form “Evidence of Con-
ception’’ sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask for them,—a post
card will do.

’F\
_———-\;ﬁ.y___———_
Registered Patent Attorneys in U.S. and Canada

255 Quray Bldg., Washington, D. C.
‘Originators of form Evidence of Conception’’

PATENTS

TRADE MARKS < DESIGNS
FOREIGN PATENTS

. MUNN & Co.

PATENT ATTORNEYS
Assoclated since 1846 with the Scientific American
i 618 Woolworth Building, New York City
| 325 Scientific American Bidg., Washington, D.C.
i 414 Tower Building, Chicago, 1/,

367 Hobart Building, Sa» Francisco, Cal,
222 Van Nuys Building, Los Angeles, Cal.
Books and Information on Patents and Trade Marks
y Request.

Hm PATENTS
PROMPTLY PROCURED.

SEND A SKETCH OF PATENT ATTORNEY
YOUR INVENTION, CONSULTING ENGINEEE:
FR INVENTION V
RECORDING
BLANK
NAME
ADDRESS.

MAIL TODAY NG

PATENTS

BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS |
Send drawing or model for examination
and report as to patentability
WATSON E. COLEMAN, Patent Lawyer
644 G Street, N. W., Washington, D. C.

Edited By
A. P. PECK

Science and Invention for January, 1926

In this Department we publish such matter
who are in doubt as to certain patent phases.
be answered by mail free of charge.

as is of interest to inventors and particularly to those
Regular inquiries addressed to “‘Patent Advice'” cannot
Such inquiries are published here for the benefit of all readers.

If the idea is thought to be of importance, we make it a rule not to divulge all details, in order to

protect the inventor as far as it is possible to do so. . )
be desired by mail a nominal charge of $1.00 is made for each question.

Should advice

Sketches

and descriptions must be clear and explicit. Ounly one side of sheet should be written on.
NOTE :—Before mailing your letter to this department, see to it that your name and address are

and envelope as well.

upon the letter pe :
his address is incorrectly given.

the inquirer or
article.)

Many letters are returned to us because either the name of
(No questions answered this month, owing to special

Marketing a Patented Invention
By Leo T. Parker

ANY valuable inventions remain unsold during
M the entire life of the patent, and then become
nationally known and extensively used. Obviously
the inventors receive no profit from the patents
simply because the proper procedure of introducing
the articles before the public was not followed, or
because the patents were not brought to the atten-
tion of the right manufacturers wbo are always
glad to contract to make and sell articles from
which they themselves may profit. .

The proper method of marketing a patented in-
vention depends somewhat upon the selling price,
advantages and kind of an invention it is. We
shall first consider the average American invenior
who patents an article whose retail selling price is
$1.50 to $10.00. ) -

To be exact, there are four distinctly different
ways of marketing an invention of this character.
The patentee can, with a small investment, contract
to have the articles manufactured and sell them
himself through the medium of jobbers, retail stores,
agents or by mail order, or he may dispose¢ of the
patent outright, or he may license one or morc
firms to manufacture and sell the invention and
receive a stipulated amount for each article sold by
the licensed firms, or finally he may sell state or
territory rights to individuals or firms and license
them to manufacture and sell the product within
the restricted localities. .

The financial condition and experience of the
inventor, as well as the character of the invention,
have considerable effect as to which of these
methods might prove the most profitable and satis-
factory. For instance, suppose the inventien has
possibilities of a large volume of sales, and that
the total required investment for having the neces-
sary dies and one thousand of the articles made is
$500.00 and let us assume, further, that the inven-
tor is possessed of sufficient finances and has had
enough practical experience to enable him to oper-
ate a small business efficiently. Then tbe inventor
will make no mistake, if he is a competent salesman
—and few ‘inventors are such—in investing the
required capital and attempting to sell the jobbing
houses direct. To transact business with the class
of firms mentioned, a discount of 50 to 60 per cent.
off the retail selling price must be offered. and the
retail selling must be determined with this neces-
sary discount in view.

1{5 to whetlier or not the johbers and large spe-
cialty houses can be induced to place an order for
2 newly patented device depends entirely upon the
invention ‘itself. If the invention is radically new
and possesses many advantageous points, then the

vention Blank, sent Free on request.
a-‘—---—--—'-——————-ﬂ‘

Send for our Guide Book, HOW TO GET A PATENT,

model
your invention for
g INSTRUCTIONS
1 REASONABLE.

! ENCES.

:RANDOLPH & CO.

i Dept. 172,

" PROTECT
YOUR IDEAS
|

k
|

methods, ctc. Send
and descrintion of
INSPECTION and
FREE. TERMS
BEST REFER-

Tells our terms,
or sketch

WASHINGTON, D. C.

wwWwW americanradiohistorv com

jobbers may be sold without difficulty, but if the
invention merely is a slight and not very important
improvement over some other old and well known
device, no doubt, considerable difficulty will be
experienced in obtaining orders from the jobbing
trade, particularly for the reason that the older
article may already be described in their catalogues.
Before jobbers can be induced to invest money in
a stock of two similar articles or to discontinue
the old product upon which they have an estab-
lished trade, the new invention necessarily must
be possessed of exceptional merit and strikingly
noticeable advantages. Otherwise considerahle money
must be expended by the inventor in advertising
the new invention. However, sometimes the retail
dealers may be induced to stock a new invention
when the jobber will not, and if the orders which
are _received from the retail dealers are given o
the jobhers to fill at the established and prevailing
per cent. of profit. the jobbers may be influenced
to order an additional stock if they are made to
realize that retail dealers arc favorably impressed
with the invention.

Another highly satisfactory way to introduce an
article of this kind is to place agents in the difter-
ent territories and have them call and sell to the
users direct. In this manner the full retail price
of the article less an agent’s commission can be
obtained by the manufacturer. When a large num-
ber of agents are in the field, a steady and sub-
stantial daily flow of business is among the possi-
bilities. The agents can be sought for by advertis-
ing in the “Agents Wanted”’ columns of the news-
papers, or crews of them may be organized and
sent from one town or city to another. Ageunts
usually are paid a straight commission or an
arrangement of a guaranteed salary and a commis-
sion on all sales may be made with those who
travel under the supervision of a crew manager
who is paid by the patentee. But rarely is it
gro«ﬂta.hle to hire and pay agents a guaranteed salary
y mail. As a matter of fact the majority of agents
expect on?]y to purchase the goods at a discount
and then dispose of them at a fair profit.

an inventor is not possessed with sufficient
finances to introduce the patented article or if for
any other reason the manufacture and sale of the
invention is not possible, very often it is advisable
to obtain a list of various manufacturers throughotit
the country that already are equipped to make the
device. As soon as the patent is issued the inven-
tor can secure as many copies from the Patent
Office as are desired at the cost of 10 cents each.
He can have a few letter-heads printed and write
each manufacturer, enclosing a copy of the patent.
If quite a number of letters are to be sent it is
advisable to have them multigraphed to effect a
good impression and, also, to save the expense of
writing each letter individually. The letter should
be short and to the point. It may read as follows:

Steko Mfg. Co.,
New York, N. Y
Gentlemen:

I am enclosing herewith a copy of a United
States patent recently issued to me on X

This invention is a marked improvement over
similar devices now in use, and. no doubt, you
will find recady and nrofitable sales for articles
made under its provisions.

I intend to dispose of my invention at an
early date either hy outright sale or operate
with it on a royalty basis with a reasonable
cash payment,

Kindly advice me as to the best proposition
you have to offer.

Very truly yours,
Jorwn Dok.
(To Be Concluded)
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MY PATENT |
LAW OFFICES 27 ¥

T NP A

l;r'“‘ g L" “' i 1 »

 INVENTORS

i : Write for these

|

'

JUST ACROSS
STREET FROM

\ U.S.PAT. 0 2

4
)
At the left is a view
of my drafting and

specification offices where

a large staff of experienced

experts are in my constant

employ. Al drawings and specifications are pres
pared under my personal supervision.

PROTECT YOUR IDEAS
Take the First Step Today—: oM

If you have a useful, practical, novel idea for any new article or for an improvement on an old one, you
should communicate with a competent Registered Patent Attorney AT ONCE. Every year thousands of
applications for patents are filed in the U. S, Patent Office. Frequently two or more applications are made
for the same or substantially the same idea (even though the inventors may live in different sections of the
country and be entirely unknown to one another). In such a case, the burden of proof rests upon the last
application filed. Delays of even a few days in filing the application sometimes mean the loss of a patent.
So lose no time. Get in touch with me at once by mailing the coupon below.

No Charge for Information Strict Secrecy Preserved
on How to Proceed

Write Me in Confidence
The books shown here contain valuable information relating to

patent procedure that every inventor should have. And with All communications, sketches, drawings, etc.;
them I will also send you my ‘“Record of Invention " form, on  are held in strictest confidence in strong, steel,
which you can sketch your idea and establish its date before a fireproof files, which are accessible only to
witness. Such evidence may later prove valuable to you. Simply horized . b £ it FealioS:
mail the coupon and I will send you the books, and the **Record authorizec members of my staff. Feel free e
of Invention” form, together with detailed information on how to ~ Write me fully and frankly. Your case will
proceed and the costs involved. Do this NOW. No need to lose  have my personal attention. [t is probable
a minute_:'sltimt_:.h The coupon wi{: bring you complete informa- ., I can help you. Highest references.
tion entirzly without charge or obligation. But FIRST——clip the coupon and get my

Prompt—Careful free books. Do THAT right now.

Effici Servi ' :
This large, experienclejtfg'::zati:::lt::ees its entire time Mail this Coupon ” OW.

and attention to patent and trademark cases. Our offices
CLARENCE A. O’BRIEN,

are directly across the street from the U. S. Patent Office.
Registered Patent Attorney,

We understand the technicalities of patent law. We know
the rules and requirements of the Patent Office. We can

5399 Security Savings & Commercial Bank Bldg.,
Washington, D. C.

proceed-in the quickest, safest and best ways in preparing
an application for a patent covering your idea. Our success
has been built on the strength of careful, efficient, satis-

Please send me your free books, **How to Obtain a Patent.”
and “ Invention and Industry,” together with your *Record of
Invention” form without any cost or obligation on my part.

factory service to inventors and trademark owners located
in every state in the Union.

Clarence A. O'Brien

Registered Patent Attorney
Member of Bar of : Supreme Court of the United
States; Court of Appeals, District of Columbiaj Address 00000000000 0000060000 30000600603a8000 .

Supreme Court, District of Columbia; 5 address............... poooooeceee
United States Court of Claims

Practice confined exclusively to Patents, Tr. demarks ]l @ cc v ccccrerecciaiaeeee s A 2420002000005 5298088505
and Copgrlshu § EEa (Important: Write or Print name clearly)

WwwWwW americanradiohistory com
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Broadcast Calls
W@@E@. @n | (Continued from page 852)
1IN i At
cal ~ &%e.| & TOTHE MAN WITH
bay beStmeng | |- oo, = @ AN DEA

A A oAb b

Ah b A A A LA AL L

Bush I offer a comprehensive, ex
- ; , experienc-
H w -, DN W Amelx?i::;ld 100—278 ed, efficient service for his prompt, le-
S'I'IION‘;EORll'te"s ‘, W RO o ‘5000 01.5 gal protection and the development of

his proposition.
50—268 i Send sketch, or model and descrip-
tion, for advtce as to cost, search

To you who have be- WEAH Wichita, Kan., Hotel Lassen
come unfit for life’s du- Rigby-Gray: Hotel Co.)..

ties—to you who have WEAI Ithaca, N. Y., Cornell Univer- 500254 through prior United States patents
slid down the ladder tol} | = SIY L....eelcee el s d - X etc. Preliminary zdvice gladly fur-
depths of despair — to WEAM N"”h Plainfield, N. I., i nished without charge.

the hopeless ones — 1 ough of Norih Plamﬁeld ..250—261 My experience and familidrity with
come with a message of WEAN Providence, R. I., Shepard Co. 500—270 Sraribus ares frequently enafiie };ne 'y
e heer o I ‘l;m,w 1 c:n WEAO Colﬁmbus. tOhlo. Ohio Stat6500—293 o accurately advise cller)x'ts as to prob-
hel u. ou can be niversity .............. S Vi

stropn;.o You can be WEAR Cle\ézelalr{xdbehlo Goodyear T1re750 b :?l]; el;zg::;:bnhty before they go to
brought back to vigor- ) . ubber Co........ see 50— % .

ous manhood—you can WEAU Sioux City, Iowa, Davidson tox‘u‘l))ol'lgl)eetl'loyr :iﬂlcxilt?sli%én;?){:?atihogl.m}?e:ogﬁ
be made a man such as | Bros. Co. ..... Jooosaob,_ho 100—275 request. Write today.

men like to associate WEAY Houston, Tex., Iris Theatre.. 500—270 ; RICHARD B. OWEN, Patent Lawyer
with and women admire WEBA Highland Park, N. J, The 164 Owen Building, Washington, Dyc
and respect. You can Electric Shop ............ 15—233 41V Park Row. New York Gity
have g reat muscular WEBC Superior, Wis,, Walter C.

th ith virilit IBTIAEES, ol g ¢ eeriomencael 100—242
:t;esg robvl:s’t héa‘l,:: Ia’; WEBD  Anderson, Ind.. Electrical
well. Equipment & Service Co... 15—246
WEBE Cambrldge, Ohio, Roy W. Wal-

e LT T Yl 10—234 | ® = :
trun Urtlsm WEBH Chlcago, 1ll., Edgewater Beach
Hotel Co. ..vvvvvvnnnn. 1000—370.2 Personal Instruction
WEB New York, N. Y. Third Be a lawyer
THE SCIENCE OF HEALTH iy T os 100 (O, - 500—273 By Mail B¢ = Fawver
AND STRENGTH WEBK Grand Rapids, Mich., Grand .'2,“2;':?.532‘3'5533"{3
Throughout the vears of my Rapids Radio Co.......... 100—242 15,000.00 a ye
personal contact with thou- WEBL New York, N. Y., Woolworth University methods. TUITIONLOW. EASY'I’ERMS Textboons
Strongfort sands of men, so many of Bldg.,, United States (port- 'El:{(;‘o?'s:d byP.;Ja:ucalandauthg:_—g:;xrvein’gr;Eg‘s_-gﬁn;“cs:gg:
The Perfect Man whom have been my pupils, | able), R. C. A 100—226 over 60,000 students. D RSO RAL INSTRUGTION. Guarans
have been gathering facts WEBM N York, N v o U e d tee to coach frec any graduate failing to pass bar exams.
about the human body and studying the relation of the ) ot o nite S OAC REoUCED rung:,ouko FER FSEIEIn force. Write
muscular system to the lealth of the body. My experi- States (Portable) Wool- ) '°d"’y'°épam°"""s - SED?N?:E ScHOOL OF LAW
ence has proved pasitively that | can overcome the phy- Worth Building .......... 100—226 gMFRI AN CORR:’%(S)I; Michigan Avenue, CHICAG
sical ailments, disorders and weaknesses so common to WEBQ Harnsburg, 111, Joseph R. ept. 1421 »
li;umanlty land resdlore Strf“mihwmh eg:{gyt;e"dm';:*r‘:‘g; Tateling: ¥ . a8 TN 9L 10—226
natural methods, werking throug o7
ar{d R al oraoauiar aystem. 1 use no drugs, no ap- WEBR Buﬂalo, N. Y., H H. Howell 50—244 N IIONS 4
paratus, no fakery—I help you to help yourself in the WEBT Dayton, Ohio, I?ayto_n Cooper- p R
privacy of your own home. ative Industrial High School 5256 mmerCIallzed
When | Take Hold of a Man WEBW  Beloit, Wis., Beloit College... 500—268 N
who is run down from any cause, from disease or neglect WEBZ Savannah, Ga., Savannah Radio ON A CASH OR ROYALTY BASIS
or excesses—I build him up by tuning-up his nervous Corp® ™. ... . '"B8. ¥ 7.0 5—263 ¢ PATENTED or UNPATENTE
systom, f%mpravl?g hls digestmn. t:‘eh':avmgrhlm ot WEEI Boston Mass., IédlSmfm glectnc s In Business 28 Years -Complele Facilities- Refererces.
ful effects of constipation, catarrh, nervousness S 1 ;
ushesa. and. mimcdiately Tl lakes on'a now boauts B | wrirs poLuminating Co of Boston 5004759 |y ApAM FISHER MFG, C 0.
tf)‘::rtnmgm— QH? (Ieaelis and yli:mks tike 'a winner—and he ship High School ......... 20—202.6 205D Enright Ave. St. Louis, Mo.
soon hecomes one—a star in athletwj, ‘alllmhtistcnglngl WEMC  Berrien Springs, Mich.,, Em —
d , a strong swimmer, a good fellow in socia L
tios_ine Tife of 'the 'party’—and above ail he WENR Ch,cagoua}anf\S]llmK;yeE:::Eglg i C. L. PARKER
becomes a go-getter in business. dio COrp. vvvvvnrrenneenns 1000—266 Ex-Member Examining Corps, U. S. Patent Office
P WEW St Loués \Io, St. Louis Uni- ol Attorney-at-Law and
WFAA Dallas, Tex.. Dalias News & Solicitor of Patents
- S - Dallas Journal .......... 500—475.9 Ameriean and Forelgn Patents secured. Searches made
“pPromotion and Conservation of Health. Strength WFAM St. Cloud, Minn., Times Pub- to determine patentability, validity and infringement.
and Mental Energy. lishing Co. ............... 10—273 Pamphlet of Instructions sent upon request
It’s a startling revelation WFAV  Lincoln, Nebr.,, University of McGILL BUILDING WASHINGTON, D. C.
of undisputahle facts about Nebraska ................ 500—275
g;‘;n h;‘:‘l‘:"e)g"s“m that, will P 3 WFBC Kn%xville, Tenn., First Baptist ey = .
o N i hurch .. ... ..ol 50—250 atent your Invention. ~Cos
h 3 3 > . 3
;‘:,':,s :J“L's': a?‘t‘ wfﬂms?.?; a ] WFBD  Philadelphia, Pa., Gethsemane INUENTOR yieasonaGle it yRadp e T
you how to climinato from f- . Bt Baptist Chureli ........... s—234 | | QR sees TPJ:SE::?:? 2w
your system, in a very sho L . —Paten orney
time, the distressing disor- W] A WFBE Seymour, Ind., Van de Walle 2 30 Church St. New York City
et yourselt 5 misni in 1o S et ] WFBG  Altogna, Par Wikam T Gable o
eel yourself a misfit in the ‘@7 s 4 /T toona, Pa., illi
scheme. of humanity; how o Y . A tliom T S 100275 | BLUE BOOK ON PATENTS
g,':'lﬂﬂlf );,‘:,‘::,‘. ‘:,1{*“?}';:‘""5' e WFBH New York, N. Y., Hotel Ma- and Priority Record blank gratis.
It will téach you, how to become FIT physically and jestic (Concourse Radio MONROE E. MILLER, PATENT LAWYER,
mentally; fit for buslnessl. for society, Ilor th‘c home, a Corp.) ittt 500—273 411-6 Ouray Building, WASHINGTON, D. C.
power among men, [ il . H B
S I faorpotﬁselr';q lpg;;o"golt{or Oya‘lﬂmcnl l WFBI Camden, N. J., Galvin Radio ) ELECTRICAL AND MECHANICAL EXPERT
GUARANTEE IT. Supply Co. «.vviiinninn., 250—236

Mailing Lists

wiil be{‘%Eﬁou increase sales

TONEL STRONGFORT [ ™Y “lfesy mon S0 I o0 s

Physical and Health S;;:cia]ist for over 25 Years WFBL Sy ot N. Y., Onondaga 100—252 Q 858 biiges o?btr;?;::ﬁ%fiovchﬁégﬁ
.................... ime3 of yourbest p e Lo
L Ry L O g B g TN Bridgewater, Mass, Radio N Busﬁ;es%"c‘m:e'réi
B lee Co.l ... = t
FREE CONSULTATION COUPON WEBR Ba].;a::,e& Md. m;ig}:. Infan 0= - ’ ¢ UpGuarantesd Bd. i}
MR, LIONEL STRONGFORT, try, Maryland, N. G. ..... 100--254 4 St Lﬂllls
Please send me absolutely free eniightenment on the WFBZ  Galesburg, Ill., Knox College.. 20—254 A aadions: 18
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ner enc i i b iy
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Power l
Call & Wave
Letters Name Location Length
WGBK  Johnstown, Pa., Lawrence W.

PATENTS G
WO e ni e > 4 ' COPYRIGHTS

Campbell (Fontaine Cha-
STty T e 30—234

WGBQ  Menomonie, Wis., Stout Insti-

This should be signed and witnessed and
returned to us together with model or
sketch and description of the invention
for INSPECTION and INSTRUC.-
TIONS.

Palace
WGES Oak Park, Ill, Coyne Elec:

Sehool B8 "9 3 W B8 6 S 500-—250
WGHB Clearwater, Fla.,, The George

H. Bowles Developments.. 500—266
WGHP  Detroit, Mich.,, George

Phelps ....
WGMU  Richmond Hill, N. Y. (port-

able) A. H. Grebe & Co.... 100—236

it M Y 100—234
WGBR Mai:hge]d, Wis, “George S, 2;9 1 OUR OFFER . FOR THE PROTECTION
WGBS Nev;:esyh‘}}l},"';';'."i’.,'"(';ixi{b'e'ls L ] ' e OF YOUR INVENTION
rothersl B Eslsetl. - - .. - - 00—315.
b Grc{?’nvnlvléis.tyscl;mman 15—236 YOUR FIRST STEP before disclosing
WGBU Mii‘smiv Bi=;  Eulfssbythesntill oo an invention. The inventor should write
B2 v e v e e v e e et e —. ]
WGBW  Spring Valley, Il., Valley The- l for our blank form—
ALEL oo ie e 10—256 |
WGBX OmI?IO" Me., University of e < : & 99
WGCP Newsrk, N. J., Grand Central Record of Invention
................... 500-—252 :
|
1
|

WGN Chi(c%;zo.k 11]~]{” l‘)l'lle Tril)uri%oo 5 2
rake ote — 3 = -
WGR Buffalo, N. Y., Federal Radio NO CHARGE FOR THE ABOVE INFORMAT:ON
WesT ™2 1Co\'p. e Sh A 750—319 S
tlanta, Ga., Georgia School o F B k M l d
i A o il Our Four Books Maile
wWGY Schf:nectady,c N Mo Gener:snl)oo_:”9 s F l t
lectric Co. ........... |
WHA Madfison, Wisconsin, University7 —y ree to nven ors
of Wisconsin ............. 35. .
WHAD  Milwaukee, Wis., Marquette Our Illustrated Guide Book
JUniversity and Milwaukee I~ B
ournal .......... .. ... —
WHAG Ciué:.innati, Ohio, University of e HOW TO OBTAIN A PATENT
incinnat s a1 - - — i
WHAM Rochester, N. Y., University Full instructions regarding U. S. Patents. Our
%fchR&Ch:fte{{ugiE)““ma" 100278 Methods, Terms, and 100 Mechanical Movements
ool of Music)......... 2 . :
WHAP Brooklyn, N. Y., Wm. H. Tay- illustrated and described.
lor Finénce CI\(I“.p:] = o d . 100—240 |
WHAR Atlantic City, . J., Seaside
L Hous;e I;I{otelc ............ : 500—-275 | OUR TRADE MARK BOOK
isville, () ier- !
VIS o‘gsvljogisvii‘ie T?nlllll:ser.J.?lffrfaSOO——399.8 Shows value and necessity of Trade Mark Protec-
WHAT  Minneapolis, Minn., George W. 5 tion. Information regarding Trade Marks and un-
Noungie MU M RN - . o .
WHAV Will:r]ningtonl. é)el.. I\VilrEington — ol | fair competition in trade.
Flectrical Specialty Co..... —
WHAZ Troy, N. Y., Rennselaer Polv- |
technic_Institute ........ 1000—379.5 | OUR FOREIGN BOOK
SRR Kagsc:;,iolcgg’ ot S‘Vee"ey500_365 6 We have Direct Agencies in Foreign Countries, and
WHBA Oil City, Pa, Shaffer Music ) secure Foreign Patents in shortest time and at low-
Flouse v Rttt tewll e, oen 10—250 est cost.
WHBC Canton, Ohio, Rev. E. P. Gra-
ham o o e e e - o e 10—254
WHRBD Be]]Hefuntadine. Ohio, Chas. W. S P f l tc
oward ... ... e c e —
WHBF Ro<§< Isl]and(.: Ill., Beardsley - rogress 0 nven lon
pecialty Co. ............. — . e o o
WHBG Harrisburg, Pa., John S, Skane 20—231 | Description of World’s gflci»st Pressing Problems
WHBH Culver, Ind.,, Culver Military i by Leading Scientists and Inventors.
Academyl .! S5 VI ki 100—222 |
WHBJ Fort Wayne, Ind.,, Lane Auto . R N
L« T T —
WHBK " Ellsworth, Me., Franklin Street IMPO TA T
i Garaget el J ....... & 10—231 A
ogansport, nd., ames . 9 g
e SRR $0_215.7 Do not submit your invention to anyone before you furnish proof that the

invention is patentable or application has been filed. IN ORDER TO

WHBM Chicagoe, Ill,, C. L. Carrell.... 20—233
I HAVE YOUR CASE MADE SPECIAL TO AVOID DELAY YOU

WHBN  St. Petersburg. Fla.,, First Ave.

Methodist Church ......... 10—238 .
WHBP  Johnsiown, P\ Johnstows SHOULD TAKE THE PRECAUTION OF HAVING YOUR CASE
WHEQ Meﬁ;;‘g’m‘,’f}:ﬂg“ ot 100—256 MADE SPECIAL IN OUR OFFICE to secure protection, save corre-
lowship Class of St. John's spondence and secure early filing date in Patent Office. To secure special
WHEE — Gt T R e il preparation of your case send $25.00 on account with model, sketch and
Electric & Mfg. Co........ 20—215.7 description.

WHBU Anderson, Ind., Riviera The-
atre and Bings Clothing... 10—218.8
WHBW Philladelphia, Pa., D. R. Kien-

zle
WHBY West De Pere, Wis -
bert’s College ............ 50—250
WHDI Minneapolis, Minn,, William
Hood Dunwoody Industrial

All communications and Data Strictly Confidential. Interference and Infringe-
ment Suits Prosecuted. Our Organization offers PERSONAL SERVICE
by Experienced Patent Solicitors and Draftsmen. |

We Regard a Satisfied Client as our best advertisement, and furnish anyone,
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Institute ................. 500—278 1 : 1 L
WHEC Rean, WA R, | upon request, lists of clients in any state for whom we have secured patents.
Electric Co. .............. 100—258 |

WHEK  Cleveland. Ohio, Radio Air Highest References—Prompt Attention—Reasonable Terms

Serv_ice Corp. (Warren R.

Cox) .o 250—273 ! ?
WHN New Yok, N. Y. George Veemersrswnenenmmnnnns JRITE TODAY ascanmmmmmm e s m-en--
Schubet s00—361.2 | 1 H :
................ —361. i
WHO  Des Mojnes, Towa, Bankers =~ ! FREE 1 VICTOR J. EVANS & CO., Patent Attorneys 1
WITE  Dectdtn’ i, B T | X ' 1 New York Offices Philadelphia Offices  Pittsburgh Offices 1§
eeficigh | 11, WEadioSERERNN & | o8 COUPON 1 1007 Woolworth Bldg.  714.715 Liberty Bldg, 514 Empire Blde. a
WIAD  Ocean City Ng 5 pHoward R 3 ": : Chicage Offices, 1114%‘acoma Bldg. San Francisco Offices, Hobart Bldg. #
Miller ... . S - » 100250 | B¢ Main Offices, 779 Ninth Street, Washington, D. C. :

¥ i q n

- Buglizgtcog.' Iowa’Home Elec 100—254 | ¥ Gentlemen: Please send me FREE OF CHARGE your books as described above. |
WIBA  Madison. Wis., Capital Ti L E
G Wi "Canil, T Tl 1 Name................ > R - - Address.........oiiiiiiiieiii, ¥
e = ¥
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“The Boss :Dian’t Even
Know My Name”

“He said my face was more or less
familiar and he remembered seeing me
around, but he didn’t even know my

name until the I. C. S. wrote him that
George Jackson had enrolled for a
course of home study and was doing
fine work.

“‘Who's George Jackson?’ he asked.
Then he looked me up. Told me he
was glad to see I was ambitious. Said
he’d keep his eye on me.

“He _did too. Gave me my chance
when Frank Jordan was sent out on the
road. I was promoted over older men
who had been with the firm for years.

“My spare-time studying helped me
to get that job and to keep it after I
got it. It certainly was a lucky day for
me when I signed that 1. C. S. coupon.”

How much longer are you going to wait before
you take the step that will bring you advancement
and more money?

It takes only a moment to mark and mail this
coupon_and send it to the International Correspon-
dence Schools at Scranton. Isn’t it better to do this
today than to wait a year or five years and then
wish you had?

Mail the Coupon for Free Booklet

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6226-0, Scranton, Penna.
Oldest and largest correspondence schoools in the world
Without cost, please tell me how I can qualify for the
position or in the subject before which I have marked an X:
BUSINESS TRAINING COURSES
Business Management [OSalesmanship
Industrial Management [JAdvertising
[JPersonnel Organization [IBetter Letters
Traffic Management []Show Card Lettering
[]Business Law [Stenography and Typing
[OBanking and Banking Law OBusiness English
[ Accountancy (including C.P.A,) I Civil Service
[]Nicholson Cost Accounting Railway Mail Clerk

] Bookkeeping Common School Subjects
O Private Secretary OHigh School Subjects
{J8Spanish 3 French DO Ilustrating

TECHNICAL AND INDUSTRIAL COURSES
Electrical Engineering [] Architect
Electric Lighting [ClArchitects” Blueprints
Mechanical Engineer [JContractor and Builder
]Mechanical Draftsman [JArchitectural Draftsman
[JMachine Shop Practice L] Concrete Builder
O Railroad Positions Structural Engineer
[]Gas Engine Operating Chemistry [ Pharmacy
CICivil Engineer [JAutomobile Work
O Surveying and Mapping
Metallurgy O Mining
O Stean. Engineering [J Radlo

[JAirplane Engines
[)Agriculture and Poultry
O Mathematics

Street 6-26-25
A T UIT OB B s e - - o e e - =g == e e e

City....

QOccupation,................... .
If you reside ina(}anada, send this coupon to the Interna-

tional Corresp Schools O Limited, Montread

[ 3 [ 3
0
TakingPictures.
We train you quickly at home. No
experience necessary. Spare time
or full time. Professional camera
free. Photographs in big demand
by magazines, newspapers, adver-
tisers, etc. Also train you to take
better portraits than the average
professional photographer! Equipyou to make $50
to $100 a week in businessof your own. Newplan,
Nothingelse likeit. Writetoday foramazing details.

International Studios, Inc.
Dept. 1429 3601 Michigan Ave., Chicago, IlL

corrects
Kour writing in few days. Big improvement in three

ours, ~ No failures. Complete outline FREE.
Write C. J. Ozment, Dept. 44 St. Louis, Mo.

Wonderful, new_device, guides your hand;

\

Call
Letters

WIBC

WIBG
WIBH

WIBT
WIBJ
WIBK
WIBM
WIBO
WIBQ
WIBR
WIBS

WIBU
WIBW

WIP
WJAD
WIAG
WJAK
WJAM
WJAR
WJAS
WJAZ

WJBA
WJBB

WJBC
WJIBG
WJBI

WJIBK
WJBL
WJBN

. WJD

WwJIJD

WJR

wJY

WKAA
WEKAD
WEKAF
WEKAP
WEKAQ
WEKAR
WEKAV

WKEB
WKBE

WKBG
WEKRC
WKY

WLAL

WLAP
WLAX
WLB

WLBL
WLIB

WLIT
WLS

Power
& Wave
Location and Name Length
St. Petersburg, Fla., L. M,
Tate Post No. 39, Veterans
of Foreign Wars.......... 100-—222
Elkins Park, Pa., St. Paul’s
Protestant Episcopal Church 50—222
New Bedford, Mass., Elite Ra-
dio Stores, James T. Mori-
agty .. RNl - - - - - 5—209.7
Flushing, N. Y., Frederick B.
Zittell, Jr. .............. 0—218.8
Chicago, Ill. (Portable), C. L.
Carrell ool e .. . ... . 50—215.7
Toledo, Ohio, University of the
City of Toledo ........... 100—203.4
Chicago, Ill. (portable) Billy
Maier. & e TR - -1 Th 10—215.7
Chicago, Ill.,, Nelson Bros.,
Russo & Tiorito Orchestra
Exchange ................ 1000—226
Farina, Ill.,, F. M. Schmidt.... 5—205.4
Weirton, W. Va., Thurman A,
OWINES, acf ciererennonrhhe oo 15 50-—246
Elizabeth, N. J., (portable) N.
J. Nat’l. Guard, 57th In-
fantry Brigade ........... 20—202.6
Poynette, Wis., The Electric
Farm{il>: . . ... e 20—222

Logansport, Ind., L. L. Dill.. 100—220
Utica, N. Y., Grid Leak (Inc.) 5—205.4
Henderson, N. C., Jewell Ra-

AToNC0. fgheg. . A N 25—263
Montgomery, Ala, Powell

Electric €Co. o cmamew. oo 0—231
St. Louis, Mo., St. Louis Star

& Benson Radio Co........ 250—273
Philadelphia, Pa., Gimbel Broth-

TS AR L LR « - -l 500—508.2
Waco, Texas, Frank P. Jack-

[ o000 0 O BBE 0 BB0R o - 500—352.7
Norfolk, Nebr.,

Newsi. L . . . &l P rryn 200—270
Greentown,

WIHTE r. - . oo o 100—254
Cedar Rapids, JTowa, D. M. Per-

ham e 090 - « B L 100—268

am
Providence, R. I., The Outlet
Co. (J. Samuels & Bro.)...500—305.9
Pittsburgh, Pa., Pittsburgh Ra-

dio Supply Co. .......... 500—275
Mount Prospect, Ill., Zenith

Radio Corp. ............ 500—322.4
Joliet, Iil., D. H. Lentz, Jr....50—206.8
St. Petersburg, Fla, L. W.

McClUNg ovvevinnnnnnennn 10—254
La Salle, Ill, Hummer Fur-

niture Co. ... .oiiaiiiiaen 100—234
Charlotte, N. C., Interstate

Radio (Inc.) ............ 0—224
Red Bank, N. J., Robert S.

Johnson ..............0... 250—218.8
Ypsilanti, Mich., Ernest F.

Goodwin . ...iiiiniiiian 10—233
Decatur, Ill, Wm. Gushard,

Dry Goods Co. .......... 500—270
Sycamore, Ill., St. John’s Evan-

gelical Lutheran Church... 10—256
Granville, Ohio, Denison Uni-

viersity=r oo e o g g - 10—217.3
Mooseheart, 11, Supreme

Lodge, Loyal Order of

MOOSE . ..ovvrvunnnnnnons 500—302.8
Pontiac, Mich., Jewett Radio

& Phonograph Co. ..... 1500—516.9
New York, N. Y., R. C. A...1000—405.2
New York, N. Y., R. C. A...1000—454.3
Cedar Rapids, Iowa, H. F.

Paar® . Pl Ve 500—278
East Providence, R. I., Charles _

Looff (Crescent Park)..... 20—240
Milwaukee Wis, WKAF

Broadcasting Co. ........ 250-—261
Cranston, 1., Dutee W

Flint ......ccouivi e 50—234
San Juan, P. R, Radio Corp.

of America .....o0vo0nann 500—340.7
East Lansing. Mich., Michigan

State College .......... 1000—285.5
Laconia, N. H.. Laconia Radio

Club  (Portable) ......... 50—224

Joliet, I1l., Sanders Broglers. .100—214.2

Webster, Mass., K & Elec-
(5 (( O SN S 1000—231

Chicago, Tll. (Portable), L.
Carrelll v 2m msyan g « woro ..100—215.7

Cincinnati, Ohio, Kodel Radio
.................. 1000—325.9

orp.
Oklahoma, Okla., E. C. Hull
H. S. Richards

an 100—275
Tulsa, Okla., First Christian

Church ....Eeeckd . Seek
Louisville, Ky.,, W. V. Jordan 20—275
Greencastle, Ind., Greencastle

Community Broadcasting

Station ........ciiiiiens 10—231
Minneapolis, Minn., University

of Minnesota ............. 500—278
Stevens Point, Wis., Wisconsin

Department of Markets... 500—278
Elgin, TIll. (near), Liberty

Weekly .......cooiaan. 2500—302.8

Philadelphia, Pa,, Lit Bros...500—394.5

Crete, Ill.,, Sears, Roebuck &
Co. cnvrvmeiccint e 1500—344.6

www americanradiohistorv com

| | Experimenters!

150—250

Science and Invention for January, 1926

BIGGESTVALUESEVERKNOWN
Like New-5YearGuarantee

You can save from $53.00 to $64.00 on the price
[t)lfl anew tyigewn;en'-itand flx;om $)}o.oo to $45.00 on
e price of a rebuilt machine, if you bu ine-
LINCOLN Typewriter! % i aepung

Genuine

Seif Stal:nng Remington N:lO, $38§
Magfe?‘ﬁ'c}ﬁel ROYAL N’10 %4930
sint smin LCSMITH N8, $49%0

H (MODEL N°5 $42 50
‘Genuine )

Latest Kioder Underwood N24, $4922

Literally like new. Guaranteed for five years. Splendid
service for many more. All standard makes, with latest im-
rovements, Satisfaction guaranteed or money refunded.
0 days’ free trial. Write for full details. A postcard will do.

Cut Prices On All Standard Makes

LINCOLN TYPEWRITER COMPARY

Benicas Leading lidepesdent Typewriter Hiuss
Dept. 57C, 298 Broadway, New York City

Stop Using a Truss

S STUART’S PLAPAO-
o PADS are different from
the truss, being mechanico-
chemico applicators made
seif-adhesive purposely to
bold the distended muscles
\ securely in place. No straps,

buckies or spring attached
—caunot slip, so cannet
chafe or press against the
pubie bone. Thousands have
successfully treated them-

Reduced
Y selves at home without s
(!: oalii sl\;(:‘c'l'ael hindrance from work—most Fac-Simile

" obstinate cases conquered. Grand Prix
Awarded
Process of recovery is

Reduced

Soft as velvat—easy to apply—inexpensive.

Gold Medal and Grand Prix.

natural, so afterwards no further use for trusses. Wa

prove it by sending Trial of Plapao ahsolutely FREE
Write name or Coupon and send TODAY.

Plapao Co., 924 Stuart Bldg., St. Louis Mo.
Name ............ cereiireiaienas feetiiatitatesans .e
Address .........iiiieiiiiniiiias 0a00d8 5500000
Return mail will bring Free Trial Plapzo

TUBE BIG POWERFUL
GUARANTEED 0 IRACQyitag

> hear Europe.
P~V elous value. Let users
estimony convince you.

a Retail
~ FACTORY

MIDWEST RADIO CORPORATION
Pionesr Builders of Sets
409-B-E 8th St.. Cincinnati, Ohio

Chemical

Send for our Free, Illustrated
Price-List of
CHEMICALS, APPARATUS,
REAGENTS, ETC.
BAKER & UNVERHAU, Dept. S

Hicksville, L. I, N. Y.

“LIGHTING FIXTURES”
READY TO HANG
Direct from the manufacturer.
| Completely wired inctuding glassware,

Send for new Catalogue No. 27
(Just reduced prices)

Special Proposition to Dealers

ERIE FIXTURE SUPPLY CoO.
esk B Erie. Pa

0
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Power
Call & Wave i
Letters Name Location Length .-
WLTS  Chicago, Ill.,, Lane Technical
High Schoo!l ............. 100—258 RAMS
WLW IHarrison, Ohio, Crosley Radio o
Corp. «.oiviiin.. 500 & 5000—422.3 APPANATES
WLWL New York, N. Y., Missionary K
Society of St. Paul the i
Apostle ................ 1000—288.3
WMAC Cazenovia, N. Y., Clive B. l
Meredith . ................ 100—275
WMAF Dartmouth, Mass., Round Hills |
R RCorT S T e 1000—440.9
WMAK Lockport, N. Y., Norton Lab-
Oratories .........o.ooui.isn 500—266

WMAL Washington, D. C.,, M. A.
Leese Optical Co. ........ 15—212.6
WMAN Columbus, Ohio, First Baptist

y Ready for the y
BIGGEST YEAR|

Church . e s faasroes <o 50—278
WMAQ Chi&ago, 111, Chicago Dailys hud
€WS  F¥enslle] TR o utle sl 5 & 00—447.
WMAY St. Louis, Mo., Kingshighway OF YOUR LIFE
Presbyterian Church ...... 100—243 ‘é
WMAZ Macon, Ga., Mercer University 500—261

WMBB Chicago, Ill.,, American Bond &
Mortgage Co. ............ 500—250

WMBC Detroit, Mich., Michigan
Broadcasting Co. (F.

MEAN
"0 YOU?

(e HE next twelve months can be as rich for you in advancement—money—

Siegel) ... ... .. ... 100—256.4
WMBF Miami Beach, Fla.,, Fleetwood

Hotel Corp. ............. 500—384.4
WMC Memphis, Tenn., ‘“Conunercial

Appezal” ... oo 500—499.7

WMCA Hoboken, N. J., Hotel McAlpin

(Greeley Square Hotel Co.) 500—340.7
WNAA Arlington, Va., United States

Navy «veeiiiiiiirennnn. 1000—434.5
WNAB Boston, Mass., Shepard Stores 100—250
WNAC Boston, Mass., Shepard Stores 500—280.2
WNAD Norman, Okla.,, University of

Oklahoma ................ 250—254 success—as you are willing to make them. Your.earning power next ]anugiry
WNGL Crel=niiEiis Qs Gibel ma can he a year greater. Success is yours in 1926 if you prepare for it. Think
RS 00 R Gh 7 T L of the opportunity. Think of the big chance! Twelve months that will find you a

WNAR Butler, Mo.. First Christian -
Church (C. C. Rhodes)... 20—231

year older! Make sure they find you a year advanced—with your job a year better
WNAT  Philadelphia, R Lenning

—and your pay a year bigger. The way is right before you—these books prepare

Brot B P — X | F o !
WNAX y;‘n;\f{’o,‘},“é.cﬁak" Dakota Ra- =250 you for the big-pay job in the electrical field.
dio Apparatus Co. ......... 100—244

WNBH New Bedford, Mass., Irving J. i

Library of

Vermilya and A. J. Lopez 250—248
WN]J Newark, N. J., Radio Shop of e
e Nm\’/{arkk ze RRE A o TAR 100—252 El o g M O
ew ork, .Y, ity of t ! t
A A 1000526 eclrica alntenance an epalr
WOAC Lima, Ohio, Page Organ Co. R
WOAI San(HAntén?gau'Js‘)ex'“é;){{t]}é{-;} T 5 volumes—1736 pages—1810 pictures
Equipment' (Car=mresiwe) 2000—394.5 This libr contains the lar R i ds 7 lectrical repair and
- gest collection of practical methods Sor electrical rep b
WOAN Lav]v)rer{?ebu]rg, Tenn., James maintelnl:‘ncle 1131?1,1 ever lp;ut together in book form. ere you will find tne most modern practice
WOAW Omah 2 },n """"""" 500—282.8 in repair work. The authors have drawn not only from their own extensive experience, but from
m:i, a,“ere r., Woodmen of the experience of electrical repairmen in large and small repair shops and manufacturing plants
WOAX Tr fhe g oRle gy i v =l | throughout the country. The books contain hundreds of photographs, diagrams and tables, which
1%\1}011"11_. N. J., Franklyn J. show you how to go about it to make an effective repair job. There are wiring diagrams covering
Ol = T o o e 500—240 A. C.'and D. C. generators, feeders, transformers, potential regulators, synchronous converters,

woC Davenport, Towa, Paliner
School of Chiropractic. ...5000—483.6
WOCG Sycamore, Ill., Triple Alliance

batteries and boosters, substations, lamp mechanism connections, rheostats and countrollers, light-
ning arresters, automatic switches, railway controllers, etc.

S Radio StNati(\){n ........... 10—205.4 ® . o
amestown, N. Y., Hotel James- Th b h b
o LIS s s e sure way to big pay 1s In these books
WODA Paterson, N. J., O’Dea Temple These book hase of electrical maintenance and repair work, from armature
of Music ................ 250—224 windingestf) tﬁg cso:\?cvc‘at?osvgiyb?uslfetr?)ulflees. They include many things never before assembled

in book form.

They not only tell you what to do in the case of electrical trouble, but they show you how
to do it.. And when it is done it will be right! The methods outlined for you by the authors
of these books have all been thoroughly tested out in actual practice.

very chapter is written with the practical man's needs in mind. Instead of discussing the
fundgmeenytals ir;lvolved in any method %f working out a repair problem, the ACTUAL PROB-
LEM is discussed from a how-to-do-it standpoint.

Everything the electrical maintenance man must know

Fundamental laws and rules are discussed when necessary, but there is no hard-to-understand
theory or discussion of design. All of the material presented in these five books has been ob-
tained from actual experiences. The L|'qrarf\]r outlines the practical remedies that have been
applied by repairmen all over the country in the solving of puzzling electrical problems. Every-
thing the experts know about maintenance and repair is given in the books. They prepare you
for the big job—they make you well worth the big pay that goes with it. They make your pro-

motion sure.

wWOI Ames, lowa, lowa State Col-
7

ege
WOK Homewood. Til.. Neutrowound

Radio Mifg. Co. ......... 500—217.3
WOKO New York, N. Y., Otto Baur 50—233
W00 Philadelphia, Pa., John Wana-

maker ....... ...l 500—508.2
wWOoQ Kansas City, Mo.. Unity

School of Christianity ....1000—278
WOR Newark, N. J., L. Bamberger

& Co. ........ T —— 500—405.2
WORD  Batavia, Ill., Peoples Pulpit

Associationr |- Bexasis . 120 "9 5000—275
wWoSs Jeflerson City, Mo.. Missouri

State Marketing Bureau .. 500—440.9
WOWL New Orleans, La., Owl Battery

[Ty | [— = 10—270
WOWO Fort Wayne, Ind., Main Auto

Supply Co. ... 500—227
WPAK  Agricultural College, N. Dak.,

North Dakota Agricultural

College .................. 50—275

WPCC Chicago, Ill, North Shore

Free Examination. These books do make promotion sure 4§

We send these great books to you for ten days’ free examination. You send no'o
money. We pay all charges. You can read the books in your spare hours and see ¢
for yourself how clear and helpful they are—what valuable information they gwe'¢
you—how thoroughly they train you. And then you can keep them or send them o

Congregational Church .. 500—258 back as ish
. you wish. i ¢ McGRAW-
WPDQ Buffalo, N. Y., Hiram L. Tur- REPAR %
o1 e R S 50—205.4 P EP E! 5 SALL -y

(4 « Ine.,
@ 370 Seventh Ave.,

ADVANCE YOURSELF! oo Gulew Yark.

wPrG Atlantic City, N. J., Munici-
W pa:hlt)y of IA,\tlantic City .. 500—299.8
arrisburg, Pa., Wilson Print- i %
i i Qs A 3 ' days, send ;¢ ¢ ;
ing and Radio Co. ...... 100—215.7 ¥ Arter examiniie thejbeEstiaien % trical Maintenance an d
only $2.00 if.you want to keep them. The Repair, all charges e
WPSC  State Co]lege, Penna., Penn- denldtIOI\ small balance can be paid 2 little at a time, o' for elnolrda;s' cf#e%aes}:r;mll}]g'-
sylvania State College..... 500—261 —$2.00 3 month. Seven cents a day! L‘JSS,'s tion. If satisfactory I will send

WQAA a than you pay for carfarc—a great in- 2.00 in ten days and $2.00 a
Q Parkesburg, Pa., Horace A. ve“m:m_l;ny investment in yourself #? month until $14.00 has been paid. If

Beale, Jr. .. ...l 500—220 NOMOIIC)’DOWI\ —“your future—your success. Big-4® not wanted I will write for shipping

pay jobs are waiting—the answer ¢' instructions.

Gentlemen:— Send
me the Library of Elec-

CEE L L R e

WQAC Amari]lq, Tex., Gish Radio
| N Servnce .................. 100—234 ée(;‘gpo‘g‘h YOU and the ,® ppume i edvvins
QAE Sprlléle;f:lds.taxg;l MooreRadlo i by Small Monthbl " o AGAIESS....ierni i
WQAM Miami. Fla., Electrical Equip- ‘ MAIL THIS ¢ FOSION. «.ouovnriseeensyenernimiereia e
ment Co. ..v.eunrnn.. TP 00263 dements COUPON 0% COmDIRY. -« eeeereeeeee s

8.1.-1-1-2
75 6 B

A.A------------n--------------n--‘

WQAN  Scranton, Pa., Scranton Times 100—250 | NOwW!
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860

HIGH SCHOOL

COURSE IN
TWO YEARS

YOU ARE BADLY if you lack

SANDICAPEED ¢ iaio.

You cannot attain business or social
prominence. You are barred from
a successful business career, from
the leading professions, from well- |
paid civil service jobs, from teaching
and college entrance. In fact, em-
ployers of practically all worth-while
positions demand High School train-
ing. You can’t hope to succeed in
the face of this handicap. But you
can remove it. Let the American
School help you.

FIT YOURSELF FOR A |
BIG FUTURE This course,

which has been prepared by some of
America’s leading professors, will
broaden your mind, and make you
keen, alert and capable. It is com-
plete, simplified and up-to-date. It
covers all subjects given in a resident
school and meets all requivements of
a High School training. From the
first lesson to the last you are care-
fully examined and coached.

USE SPARETIMEONLY

Most people ¢dle away fifty hours a
week. Probably you do. Use only
one-fifth of your wasted hours for
study and you can remove your
present handicap within fwo years.
You will enjoy the lessons and the
knowledge you will gain will well
repay the time spent in study.

Check and mail the coupon NOW
for full particulars and Free Bulletin,

i American School
| Depts H. 126 i
Drexel Zve. and 58th $t.» Chicado
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American School

Dept.H. 126  Drexel Ave. & 58th St., Chicago |

Send me full information on the subject checked

and how you will help me win success.
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Building Uontractor Machine Shop Practice

Aut. bile Engi hotoplay Writer

echanical Engineer

..Shop Superintendent

..Employment Manager

Steam Engineer

Automobile Repairman
Civil Engineer
Structural Engineer
Business Manager
Cert. Public A :
and Auditor

‘or
anitary Engineer
urveyor (& Mapping)

Bookkeeper

Draftsman and Designer
Electrical Engineer
Electric Light & Power
Genera! Education
.Vocational Guidance

s Business Law

ire Insurance Expert
.. Wireless Radio
...... Undecided

Call
Letters

WQAO
wQJ
WRAF
WRAK
WRAM
WRAV
WRAW
WRAX
WRBC
WRC
WRCO
WREC
WREO
WRHF
WRHM
WRK
WRM
WRMU
WRNY
WRR

WRST
WRVA
WRW

WSAI
WSAJ
WSAN
WSAR
WSAU
WSAX
WSAZ

WSB
WSBC

WSBF
WSBT

WSDA
WSKC

WSM
WSMB

WSMH
WSMK
WSOFRE
WSRO
WsUI
WTAB
WTAC
WTAD
WTAG
WTAL
WTAM
WTAP
WTAQ
WTAR
WTAS
WTAT
WTAW

WTAX

Power

& Wave

Name Locatjon Length
New York, N. Y., Calvary

Baptist Church 100—360
Chicago, Ill.,, Calumet Rainbow

Broadcasting Co. ........ 500—447.5
Laporte, Ind., The Radio Club,

I 100—224

100—256
100—244

TIC. wveveie i,
Escanaba, Mich.,, Economy

Light Co
Galesburg,

100—263
10—238

College .....c.oiiiiiunnnn
Reading, Pa., Avenue Radio
& Electric Shop .........
Gloucester City, N. J., Flex-
on’s Garage .....c..0iiinnn 500—268
Valparaiso, Ind.,, Immanuel
utheran Church ........ 50—278
Washington, D. C., Radio Corp.
O R AMErica) . . Ipem 3o 23 b 1000—468.5
Raleigh, N. C., Wynne Radio
CO\ 8 ivnemomimlt caones PR o ¢ ¢ o 100—252
Coldwater, Miss.,, Wooten’s
Radio & Elec. C 10—254
Lansing, Mich., r
ar Co. .ovviiii i 500—285.5
Washington, D. C., Washing-
ington Radio Hospital Fund 50—256
Minneapolis, Minn., Rosedale
Hospitall - Sl T 50—252
Hamilton. Ohio, Doron Bros.
Electrical Co. ....c..uu... 100—270
500—273
100—236
500—258

Urbana, Ill,, University of Illi-
NOIS ««e'vvvvininnnas
Richmond Hill, N. Y., M U-1
(Yacht) A, H. Grebe.....
New York, N. Y., Experimen-
ter Publishing Co. ........
Dallas, Tex., City of Dallas,
Police and Fire Signal De-
partment
Bay Shore,

350—261
N. Y. Radiotel
AN [ Y T s ——_—— 250—215.7
Richmond, Va., Larus & Bro.
Col . . ek el 1000—256
Tarrytown, N, Y., Tarrytown
Radio  Research  Labora-
tory (Koenig Bros.) ..... 500—273
Mason, Ohio, United States
Playing Card Co. ........ 5000—325.9
Grove City, Pa., Grove City
College Rawcnpisas-l - 2D 8 250—229
Allentown, Pa., Allentown Call
Publishing Co. ............ 100—229
Fall River, Mass., Doughty &
Welch FElectrical Co. .....
Chesham, N. H., Camp Marien-

10—229
100—268

.................... 50—244
Atlanta Journal 1000—428.3
Chicago, IIl., World . Battery

Co. 500—209.7
St. Louis, Mo.,. Stix Baer &

Eulter . bl . - -Besdlla T8 250—273
South Bend, Ind., South Bend
Tribunel. ! 3. 5. PSSR, 408 250—275

New York, N. Y., City Temple 250-—263
Bay City, Mich,, Worlds Star
Knitting Co. ............. 100—261
Nashville, Tenn., National Life
ccident Ins. Co. ....1000—282.8
New Orleans, La., Saenger
Amusement & Maison
Blanche Co. ...... SRR . 500—319
Owosso. Mich., Shattuck Mu-
sic usel NS 20—240
Davton, Ohio, S.M.K. Radio
(03 P 500—275
Milwaukee, Wis.. Schonl of
Engineering of Milwaukee.. 500—246

Hamilton hio, Radio Co.

(Harry W. Fahrlander).... 100—252
TIowa City, Towa, State Univer-

sity of Towa ............. 500—483.6
Fall River, Mass., Fall River

Daily Herald Publishing Co. 100—266
Johnstown, Pa., Penn. Traffic

100—254 |

R e 100—268
Carthage, TIl., Robert E. Comp-
EONE - 1arepemey g 1o memmpemea Tl e <= 50—236
Worcester, Mass., Worcester
Telegram Publishing Co... 500—268
Toledo. Ohio. Toledo Radio &
Electric Co. .............. 10—252
Cleveland. Ohia. Willard Stor-
age Battery Co. ........ 3500—389.4
Cambridge. Tll., Cambridge Ra-
dio & Electric Co.......... 50—242
Osseo, Wis,, S. H. Van Gor-
den SRSont k& Tl B T 100—254
Norfolk, Va.,, Reliance Elec-
L3319 (COIEE. - conoocaooon 1 100—261
Elgin. IIl. (near), Charles E.
Erbstein ....ccovvienn... 2500—302.8
Boston, Mass. (portable), Edi-
son Elec. Illuminating Co. 100—244
College Station, Tex., Agricul-
tural & Mechanical College
(el {FES| 000a690008000000 500—270
Streator, Ill., Williams Hard- l
wareCofila il SRtL W A 0 i 50—231

(Continued on page 876)
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ARTIFICIAL EYE

IMPROVED

Reinforcement prevents easy breakage.
Properly fitted, prevent detection or irri-
tation. LOWER PRICE.

Can be fitted anywhere by mail, and
three days trial allowed. No fit, no
sale. Customers in every state of the
Union. Assortment always exceeds
50,000 so we can suit anyone. Eyes
blown to order. Send your name and
names of all you know who wear an
Artificial Eye, for free booklet that
explains everything about eyes. Do it
NOW as this ad. may not appear
again. Our low price will surprise you.

DENVER OPTIC CO.
673 Barclay Block Denver, Colo.

/ This
Book

Has
Shown

e 3187 Men

Howto aiiéﬁ‘[éfe Money

Sell radio,spare time—evenings. A demon-
stration means sure sale. Whip any compe-
tition—longest distance possible—lowest
prices—big commissions. No selling or radio
experience necessary. 12 sales lessons and 10
radio service lessons FREE. Local ads, at-
tractive booklets and letterheads with your
own name. Exclusive territory to proven
men. Start right now to build a permanent
business of your own.

$100 Weekly in Spare Time

Many representatives making from $50 to $100 week-
ly, working evenings—you can do the same. ‘Our 84
page Ozarka plan will prove it—FREE copy for those
who ask for Book No. 100. Better write today—ter-~
ritory going fast—only plan of its kind—a proven
success for four years. Don’t fail to give name of
your county.

122 A ‘K
OZARKA, Ing, 123 Austin Avenue

BLANK CARTRIDGE PISTOL

Protection againat Burglars, Tramps, & Doge PRIGES

., It takes stand-
i, R 5
ice 50c., Superior quality $1. .
B’é‘ﬁ:‘.‘ma;‘{cmﬁdw. by express, SGC per 100. Cogit

JOHNSON SNITH & CO, Dept. 457 Raclino, Wis.

EARN DRAFTING

AT HOME IN SPARE TIME . <ISywwy

Become an expert Machine Designer— \'/ \v \'
D
XN
—

$50 to $200 per week. Complete course
personal instruction.  Easy monthly
payments. We furnish complete set of
drawing Instruments. FREE BOOK
explaing all—write for it.
THE PRACTICAL MECHANIC
Dept. 105, South Haven, Mich,
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Tarrano the Conqueror
By RAY CUMMINGS

(Continued from page 817)

Py

by the Earth. Into our vessel’s small instru-
ment room, where Tarrano spent most of
his time, reports of the news occasionally
drifted in. But his connection—small and
inadequate—was often broken. Nor did
Tarrano this time seem interested in having
Woligar, Elza and me learn the news. Yet
it was not unfavorable to him. I gathered
that the Earth formally had accepted his
declaration of war. Relations with Venus
—and with Mars also, had been discontin-
uved. The mails no longer left. The helios
were stopped. But, so far as I could learn,
the Earth was undertaking no offensive ac-
tion. For the present, certainly.

Soon we were beyond reach of all mes-
sages save helios, which were not in opera-
tion. And in another day mnews began
reaching us from Venus. But from this Tar-
rano barred us. |

I saw Venus, as we dropped upon it,
first as a tremendous lovely crescent of sil-
ver beneath us. A crescent first, and, as
hours passed, the darkened area took shape.
A ball hanging there in space. Growing al-
most momentarily larger. Soon we could
distinguish cloud areas. Then the land—the
water. A ball filling half our lower seg-
ment of sky. Then all of it. !

We reached the Venus atmosphere, passed
through cloud masses, and out again into
the brilliant sunshine. Below wus, glowing
with the glory of mid-day, lay the Venus
Central State. Rolling hills with distant
mountain peaks, the highest of them far-
away, glittering white with the sunlight on
their snow-caps.

A land of warmth and beauty. Dazzling
green, with a luxuriant vegetation, tropical
yet strange.

As we dropped lower, I sat alone, gaz-
ing downward. We were passing over the
land now, at an altitude of no more than
twenty thousand feet. A vivid land. Vivid
sunlight; inky shadows; a green to every-
thing—a solid, brilliant green. Amid it,
spots of other colors; splashes of yellow;
patches of scarlet as thougli some huge field
were massed with scarlet blossoms. And
trailing silver threads—rivers and streams.
Or again glittering silver lakes nestling in
the Hhills.

A fairyland of beauty. Yet as I gazed, it
seemed not the fairyland of a child. Not
childish, but mature; for I could not miss
in its aspect, a warmth, a quality of sensu-
ousness. A land of dalliance and pleasure
of the senses. And I realized then why the
Venus-people derived all their advancement
of science and industry from Earthly and
Martian sources. A land of luxury and
physical ease. People, not primitive—but
decadent.

I became aware of Wolfgar at my elbow.
“It is very beautiful, eh Jac Hallen?”

“Beautiful—yes. You've been here before,
Wolfgar?”

He nodded. “Oh yes. Scon we will reach
the Great City. That too is strange and
beautiful.”

FElza saw us together and joined us. The
Great City presently came into distant
view. Wolfgar, with that gentle voice and
smile characteristic of him began to describe
to us what we should see. Abruptly Elza
said:

“I have never really thanked you, Wolf-
gar. You saved my life—there when Tara
attacked me.”

He gestured. “Your thanks are more than
such a service deserves.”

As though the subject had
Georg and Maida to him, he added.

suggested
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FROM THIS RECOéNfZED COLLEGE OF ENGINEERING

a Home-Study Course in

FTING

Everything today is built from drawings made by Draftsmen. Industry calls for 50,000
new men yearly., Draftsmen work hand in hand with the architect, the engineer, the designer,
the builder. And thus many men rise from such positions to be heads of great contractors’
organizations, directors of railroads, chief engineers—responsible positions commanding

very attractive salaries.

FREE TRIAL LESSON

Prove your fitness and liking foron
to know what Drafting is like ..

e of industry’s highest paid professions. We want you
. how readily you can progress ... how we train and

teach you by mail. So, before youenroll ... FREE ... without cost or obligation ... we
send you a trial lesson to study in your own home.
‘ Within Ten Months
1 Increase Your Income

Several years ago, Mr. Roudanez—ther

positions. And today, he is Presiden

training received at Chicago Technica

increase his earnings.

HALL oF FAME |

earning $25.00 a week—graduated from
the Mechanical Department of Chicago
Technical College. The College Employ-
ment Bureau placed him in his first two

and General Manager of the Economy
Clamp & Machine Co. His rapid rise he
attributes to the sound and t.orough

College. What this training has done for
him it will do for any man ambitious to

No special training or talent is required. In 10 months’
time or less . . . we can train you . . . at home, in your
spare hours . . . to be an expert Draftsman.

And remember this: In Drafting, a big income is open to
every properly trained man. Thousands today are earning
$35 to 8100 per week. The reason is simple: Good Draftsmen
are in constant demand.

Book of Facts FREE

We will send you a 40-page Book. It tells you all about
Drafting . . . and our courses. What prominent men say

. . where Draftsmen are employed . . . theirsalaries . . .
their opportunities . . . what our students have done and
aredoing . . . how many have increased their salaries even
before finishing their courses . . . how many hold high-sal-
aried executive positions today. Tells how 34 instructors
give you from this recognized 22-year-old college a practical,
short, home-study course.

The Coupon Below
! Means Money to You

Find out what Drafting may mean to you . . .
coupon.

mail {that
Here is a field in which you can work and win.

¢ | We make the test easy, for, with no obligation, we send you
a trial lesson FREE. Note the fairness of this offer, the
absence of exaggerated promises.

$25 Outfit Included

When you enroll, you will need drafting instruments; so
included in the cost of the course, is a $25 “lifetime’” set.

ates to find positions.

Chicago Technical College, founded 19

Book''—mailed free.

NOTICE— A well established Placement Bu-
reau assists both graduates and undergradu-

In Chicago—Earn While You Learn

Those who can come to Chicago will find opportunity to earn living expenses in part-time positions,
outside of school hours, while attending day or evening classes at the College.

specialized engineering. Over 1000 men enroll in resident day and evening courses yearly.
Diplomasin Civil, Mechanical and Electrical Engineering and Architecture granted after two years.
Degree of B. S. conferred after three years in the day course. Short courses offered in Drafting, Plan
Reading, Estimating, etc. Evening classes for day workers.

If interested in attending Day or Evening Classes at the College in Chicago write for 72-page “Blue

If you have instruments, credit will be allowed. Note that
we do not claim to give you these instruments *'free’.
Thuition is low, payments easy.

04, is known as one of America’s oldest and largest schools of

Send Today for FREE Trial Lesson

Fill Out the Attached Coupon NOW

Chicago TECHNICAL College

Drafting—Engineering—Electricity— Architecture . . . all branches

Chicago Technical College,
I Dept. 145 118 E. 26th St., Chicago, Ill.

Send me, without cost or obligation, your
FREE Trial Lesson and your 40-page Book

] o
t

f Facts about Drafting.
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ght id
Other fellows had left him in the social
background. Girls avoided him. He
was missing all the modern fun be-
cause he had ‘“‘nothing to offer to help
others have a good time.”” And he
knew it. Then one day he read an

advertisement. It held out a promise
of popularity if he learned to play a

RuyESCHER -
-—%%@'m

Tue

SAXOPHONE

He knew that was the right idea. He had
known it for a long time, but he thought he
was musically dumb. *‘‘Still, the ad said it was
easy.”” He mailed the coupon, and later sent
for a Saxophone for 6 daysfree trial. Beforethe
end of that period he was playing feasy tunes.
That was three months ago, and today he's the
sheik of his set. He’s making nice side-money
too playing with a local dance orchestra.

You Can Do It Too! If You Try

Anyone who can whistle a tune can master it
quickly. 3 lessons free with each new instru-
ment teach scales in an hour and within a week
start you playing popular tunes. From then
on its great fun learning, and even though
you're only interested for pleasure now, you can
in 90 days, if you wish, join a band or orchestra.

295

Six Days Free Trial - Easy Terms
You take no risk when you order a Buescher for
yourself or for a gift. We will send you any
instrument you choose, Saxc:&hone. Cornet,
Trombone, Trumpet, on six ys free trial.
This places you under no obligation. f you
like the instrument and decide to keep it, pay
a little each month. Get the details of this
wonderful plan. Clip the coupon below. Send
it for the free literature. Send it today. Now.

BUESCHER BAND INSTRUMENT Co.
Everything in Band and Orchestra Instruments
1368 Buescher Block

Elkhart, Indiana
This 64 page book tells

about the various models
with pictures of profes-
sionals using them. Send
for copy of this wonderful

SAXOPHONE

! Buescher Band Instrument Co. :
1 1368 Buescher Block, Elkhart, Indiana. |
i I am interested in instrument checked below. 1
I Saxophone(] Cornet[] Trombone[d Trumpet[]

(Mention any other instrument interested in) :

N e R R e _ }

I StreetAddress_ ..o I
i Town_________.__. aeee --State_ . ____.____ i
S S ) O [

| tation, our modern civilization stood gaunt

“] am wondering where Georg Brende |
and the Princess Maida may be.”

I fancied then that I saw a quality of
wistfulness in his eyes. A gentle little fel-
low, this Mars-man. Queer and brooding,
with strange thoughts not to be fathomed.
He added as though to himself: “I have
often wondered—" Then stopped.

Elza and I had discussed it. We felt sure
that Georg and Maida had been taken to
Venus. They could have had only a few
hours’ start of ourselves. Yet this vessel
we were in was unusually slow. We felt
convinced that they had already arrived on
Venus—had been there perhaps already for
a day.

We discussed it now with Wolfgar as
the Great City came under us; but soon
we fell silent, gazing down into this beau-
tiful capital of the Central State.

It iay in a broad hollow, a large, irregu-
lar circular bowl surrounded by gently slop-
ing hillsides. The bowl was entirely filled
by water—a broad flat lake of silver which
from this height showed us its pearly bot-
tom. On the water—seen from above—the |
houses seemed floating—clusters of lilly pads
on a placid shining pool. They were, in
reality, flat cubical buildings solidly built
of rectangular blocks of stone, standing just
above the water level on solid stone foun-
dations. Always green and white—stones
like blocks of smooth, polished marble, set
in green and white patterns. Balconies and
cornices of what might have been gleaming,
beaten copper. Flat roofs, edged with scar-
let flowers.

Some of the buildings were low and
small. Others of several stories, preten-
tious and ornate. One very large, like a
palace, standing alone on its verdant island.

The houses were mostly gathered in clus-
ters of various shapes and sizes. Yet a
semblance of order prevailed. Winding
streets of open water lay between the
groups. There were trellised walks and
arching spider bridges, sometimes over the
streets, sometimes joining one house to an-
other. I

Here and there I saw lagoons of open
water, dotted with small green islands like
parks—islands on which the vegetation
grew far higher and more luxuriant than
any even in the tropics of our Earth. Veg-
etation always under careful training and
control. Profuse with flowers, vivid and
gigantic. The houses too, were roofed with
gardens—sometimes with pergolas and trel-
lises of the aerial scarlet blossoms. Occa-
sionally—these latter details I observed as
we descended close upon the city—I saw
houses with a tiny swimming pool on the
roof—a private pool hidden in masses of
colored flowers.

A playground—the playground of Venus.
It seemed very backward—uncivilized. And
then Woligar pointed out the surrounding
hillsides. On them, cleared of their vege-

Towers, aerials, landing
stages, aerial trams, factories, tall stacks
over the dynamo houses belching thick
black smoke, which artificial wind-gener-
ators carefully blew away from the city.

In the midst of their hillside ring of
necessary modernity, the people of the Great
City had kept their playground inviolate.
Work, science, industry—all necessary. But
the real business of life was pleasure. Art,
music, beauty. . . . And I am not far from
thinking that unless abused, their formula
is better than ours.

CHAPTER XVII

The Violet Beam of Death

We landed on a stage at the summit of one
of the nearer hillsides. Our coming—un-

and efficient.

heralded since we had carried no sending
instruments—created a furore. The work-
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Any Size Lathe

on Easy Terms

You can order any South Bend Lathe on terms so easy

you won’t feel the cost at all. In this way it will earn
its own cost while paying for it.

Note these Low Net Factory Prices on

SOUTH BEND LATHES

Screw Cutting Standard Change Gear

9” x 3’ Lathe $211 15” x 6’ Lathe $376
11” x 3%’ Lathe 244 16” x 8° Lathe 438
13” x5’ [Lathe 304 18” < 10’ Lathe 656

Prices of Quick Change Gear Lathes are slightly higher,

FREE CATALOG shows 96 styles and sizes.

Write for it today.

SOUTH BEND LATHE WORKS
504 E. Madison St., South Bend, Ind.

FOR CLEAR, QUIET “B” POWER

RADIO
Storage “B” Battery
Lasts Indefinitely—Pays for Itself

Economy and performance unheard of before. Recharged at a negli-
i‘ble cost. Lelivers unfailing power that is clear, pure and quiet,
Approved na ligted s Standard by feadin: Radlo ‘Aufborities, includ-
ing Pop. Radlo Laboratories, Pop. Sci. Inst. Standards, Radio Newa

ab., Lefax, Inc., and other {mportant Institutions, uipped with
Sotid Rubbey Case, an Insurance againat acid and leakae. Extra
heavy glasa jars. Heavy rugged plates. Order youra today!

Just state number of batteries
SEND NO MONEY 215 55k, Sttt & ordor
isreceived. Extra offer: 4 batteries in series (96 volts), $10 00. Pa;
expressman after examining batteries. b per cent discount for casl
with order.‘lhﬂlall yot]x:Dorder now!
OR BATTERY COMPANY
34219 So. Wabash Ave., Dept.83  Chicago, lll
. Makers of the Famous World Radio **A’" Storage Battery
Priccs: 6-volt, 100 Amp. $11.25; 120 Amp. $13.25; 1,0 Amp. $15.00.
All'equipped with Solid Eibber Caser

(STORAGE BATTERIES
FWEN=WJS = KHJ =K

12 Cells
24 Volts

Set your Radio Diala at 210
meters for the new 1000
watt World Storage Hattery
Station, WSBC, Chicago.
Watch for announcements.

0= KeAF=WIYZKGH]

bl’ - AGENTS
AN WANTED
5 Tube Demonstrator FREE!

Earn $25 to $100 a Week. Part or Full Time
Everyone a prospect. Complete line standard sets and
accessories, $5 to $90. Write today for illustrated
catalog and exelusive selling plan for 1ive dealers and
community agents,

0TH CENTURY RADIO CO.
1151 Coca Cola Bldg. Kansas City, Mo.

Yicg NEW METHOD oo

POCKET LIGHTER
What Makes It Light?
No wind can blow it out.
Packed in Holly Box for Christmas

A Scientific Marvel 50

Fully guaranteed C
| NEW METHOD MFG. CO.

Dept. S-l-1 Bradford, Pa.
Dealers—Ask your johber for this ready seller

Simply send name
) page book éxplaining

liberal proposition
get latest radio gocds at Wholesale. Live
dealers and agents wanted.

TODAY for big 64-
paying agents $60 to $100 a week, and how to
Standard Radio Co., 412 Walnut St., Kansas City, Mo.
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ers rested to watch us as we disembarked.
It was not so different a scene, here on the
hill, than might have occurred on Earth.
But then we took a moving platform, down

the hill and to the water’s edge. A barge
was awaiting us—a broad flat vessel of
gaudy trappings. A score of attendants

lined its sides, each with a pole to thrust
it through the shallow water. And on its
high-raised stern, beneath a canopy was a
covrch upon which Tarrano reclined, with
us of his party at his feet.

A royal barge, queerly ancient, barbaric—
remnding me of the flat, motionless pic-
rures of Earth’s early history. Yet it was a
symbol here on Venus, not of barbarism,
but of decadence.

We started off. I may have giverr a false
idea of the size of the Great City. Its lake,
indeed, was fully fifteen miles or more in
diameter. Half a million people lived on or
close around that placid stretch of water.

The news of Tarrano’s arrival had instant-
ly spread. Graceful boats, all propelled by
hand, thronged our course. TFrom them,
and from every house-window, balcony and
roof-top, a waving multitude cheered the
coming of the Master. The new Master, to
whom so recently they had given their al-
legiance—the Master who in return was
to endow them with life everlasting.

It was a gay, holiday throng—cheering us,
tossing flower-petals down upon us as we
passed majestically beneath the bridges. Yet
among these gaudily dressed women and

v

Important Articles to
Appear [n Jan. (ssue of
“The Experimenter”

Moore Gaseous Conductor Lamp,
By T. O’Conor Sloane, Ph.D.

The Story of the Bell Telephone

The Oscillaud,
By Harry R. Lubcke.
The Evolution of the Vacuum Tube
(Part II)
By Leon L. Adelman, A.M. LR.E.
A Low Powered Transmitter
Laboratory Chemicals from Common
Sources, By Earle R. Caley, M. Sc.
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men with the luster of wealth and ease
upon them, others mingled. Others of a
lower class, poorly dressed, with the badge
of servitude upon them, enthralled in a so-
cial peonage which I did not yet understand.

“Slaans,” Wolfgar called them. A term
half of derision, half contempt. And Wolf-
gar pointed one out to me. A huge grey,
surly-looking fellow passing in a one-man
shell or boat of tree-fibore. He gazed up
at us as he went by—a furtive glance of
cold, sullen fury. Unmistakable. And I saw
it again on others of his kind—men, women,
even children who gazed at us with big,
round eyes. A dumb, sullen resentment, with
a smouldering fury beneath it.

During the trip, which may have taken
an hour, I remarked something also, which
did not at the time seem significant but very
soon I was to recall it and understand its im-
port. Argo, of course,.was still with us. As
we embarked upon the barge, a man evi-
dently an official of the Great City had paid
his humble respects to Tarrano and then
withdrawn to a further part of the vessel,
drawing Argo with him. I saw the two
in close conversation. The ofhicial evidently
was telling Argo something of importance,
I could see Argo growing indignant and
then his eyes gleaming, a leer upon his cruel
lips.

During the trip Tarrano sat calm, half re-
clining on his couch—sat watching with his
keen expressionless eyes the applause of the
multitude. It was, I think, and I believe he
felt it also, the height of his career up to
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An Account of Stewardship

Firry years ago Dr. Alexander
Graham Bell was busy upon a
new invention—the telephone.
The first sentence had not been
heard; the patent had not been
filed; the demonstration of the
telephone at the Centennial Ex-
position had not been made. All
these noteworthy events were to
occur later in the year 1876. But
already, at the beginning of the
year, the basic principle of the
new art had been discovered and
Bell’s experiments were approach-
ing a successful issue.

The inventor of the telephone
lived to see the telephone in daily
use by millions all over the world
and to see thousands of develop-
ments from his original discovery.

If he had lived to this semi-
centennial year, he would have
seen over 16,000,000 telephones
linked by 40,000,000 miles of
wire spanning the American con-
tinent and bringing the whole
nation within intimate talking
distance. He would have seen in
the Bell System, which bears his
name, perhaps the largest indus-
trial organization in the world
with nearly $3,000,000,000 worth
of public-serving property, owned
chiefly by an army of customers
and employees.

He would have seen developed
from the product of his brain a
new art, binding together the
thoughts and actions of a nation
for the welfare of all the people.

AMERICAN TELEPHONE AND TELEGRAPH CoOMPANY
AND AssociaTEp CoMPANIES

SYSTEM

IN I;I‘S SEMI-CENTENNIAL YEAR THE BELL SYSTEM LOOKS FOR-
WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION

outfit.

7%

- ,‘?s service atone.

| Writo for freo bulletin 26
| HOBART BROS. CO.

B ONE DAY 2GR PAYS $150 % $300 BaRiisY
Only $35 cash starts you in a money-making battery charging
business of your own with this complete HB One Day Charging
Easy Amon!hly terms let vour profits pay for equipment.
HB users easily clear $t50 to $300 monthly profits from battery
No experience needed to operate an
i-,\ free trial on your shop on absolute money-back guarantee.

flversal demand for One Day Battery Service insures your success.

30 days
Uni-
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ALL POSTAL SALARIES JUST RAISED

Maj' Clerks  MAIL COUPON BEFORE YOU LOSE IT

Nomm=eoenen e ome e

¥ FRANKLIN INSTITUTE, Dept. L178, Rochester, N. Y.
& Sirs: Send me without charge, (i) sample Railway

Postal Clerk Examination questions; (2) tell me how
Government job; (3) send list of places
at which examinations will be held.
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Choose as Your Profession

Electrical
Engineering

Electricity offers a brilliant future to the young

man who is about to choose his career. Never be-
fore has there been such wonderful opportunity in
this great field. Big paying positions in electrical

work the world over are open

to trained men—men who
B s Degree possess specialized, practical
|n 3 years knowledge Come to the
School of Engineering of

Milwaukee—the largest and best equipped electrical
school in America. Here you are trained in both
theory and practice by a faculty of experts. You
learn in large, finely equipped laboratories. If youw
have 14 high school credits or equivalent, you can
become an Electrical Engineer with a Bachelor of
Science degree in 3 years. If you lack these
credits, they can be made up at the School of Engi-
neering in a short, intensive course.

A Complete
Practical Electrical
Education

“Learn by the thorough, approved scientific meth-
ods which our twenty years of specializing enable
us to give you. In addition to Electrical Engineer-
ing, the following complete courses are given:
D.C. and A.C. Motors and Generators, Armature
Winding, 3 mos. ; Electric Light, Heat and Power
Wiring, 3 mos.; Practical Electncnty, 6 mos.;
Automotive Electricity, 3 mos. Radio Sales,
Service and Radiocasting, 3 mos.; Jumor Electrical
Engineering, 12 to 30 mos.; Electrotechnics, 1 yr.;
Commercial Electrical . Engineering, 1 yr.

Earn While You Learn

By our special system you may earn while learning.
employment department will secure you a position to which

Our

that time—this triumphant entry into the
greatest city of Venus. He did not speak,
just sat watching and listening, with a half
smile of triumph pulling at his mouth. Yet
I know too, that those keen eyes of his did
not miss the sullen glances of the slaans,

The weather, as always in the Venus Cen-
tral State, was warm—a luxurious tropic
warmth. And now ‘I felt—as I had seen
from above—the languorous, sensuous qual-
ity of it all.
of girlish laughter and cheers, came from
the houses as we passed. Soft, fragrant
flower-petals deluged us. The very air was
laden heavy with exotic perfumes from the
flowers which were everywhere.

We arrived at last at what appeared to
be a palace—a broad, low building of pol-
ished stone, on an island of its own. It
was the huilding I had noticed when first
we saw the Great City from abqve. Gardens
were about the building, and on its roof.
Flowers lined its many balconies.

We drew up to a stone landing-place.

“The palace of the Princess Maida,”
Wolfgar whispered.

But I had no time to question him. At-
tendants appeared. A queer mixture. In-
congruous men of science, armed with belts
of instruments. They greeted Tarrano hum-
bly; escorted him away.

Other attendants. Natives of the city, in
the flowing, bright-colored robes we had
seen everywhere. A group of them—Ilaugh-
ing young girls—descended upon us.

“The Princess Maida bids you welcome.”

They hurried us into the building. I
was surprised. Tarrano had seemingly ig-
nored us. It was quite as though we were

Music, mingled with the ripple

Feature Articles in
January ““Radio News”’

An Automatic Single Control Regenerator,
which is just what the name implies, has
only one control and is as efficient as the
old time tickler.

By Sylvan Harris.

Advice to Inveiitors,
By Dr.

Results of the $300 Lightning Contest

Lee DeForest

Investigation of the Ultra Short Waves,
By Dr. A. Hoyt Taylor

One Tube Regenerator Brings in the Coast
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ELECTRICITY derful institution and the
Given weekly from great opportunities that le
WSOE before you. Find out about
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“Earn While You Learn’’ plan,

GCHERL of ENGINEERING

Milwaukee
Dept.SI-126—415 Marshall Street, Milwaukee, Wisconsin
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IUDMIRMTI R

SCHOOL OF ENGINEERING OF MILWAUKEE,
Dept. SI1-126, 415 Marshall St., Mliwaukee, Wis.

Please send me your free {illustrated catalog on your
.................. course and give me details of your ‘‘Eamn
While you Learn’” plan. (Be sure to give your age and edu-
cation).
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honored guests, arriving ‘in the Central
State when Maida was its ruler.

Led by the girls, we passed upward into
the building past splashing fountains, cas-
cades of perfumed water with tubes of sil-
ver light gleaming in its midst; and were
thrust at last into a room.

The girls withdrew. Across the floor-pol-
ished stone, with heavy woven rugs upon
it—Georg and the Princess Maida advanced
upon us.

Our greetings were brief. T could have
talked to them both for a day, questioning
them; and they, no doubt had as much to
ask of us. But they were solemn, grave and
anxious,

“Not now, Jac,” Georg said to check me.
“E]Zjl dear—I have been so worried over
you.

“But—-" I demanded.

“Jac—the situation here—our own cause
—the safety of our Earth itself—this Tar-
rano—""

But Maida stopped him. “The very air

has ears. Not now.” Her glance turned
to Wolfgar; her slim hands went out to
greet him. “Wolfgar, my friend. It is

good to see you here.”
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WANTED

- ‘

=" MEN TO MANUFACTURE W\
3 , METAL TOYS AND
# NOVELTIES

Good chance to start your own well-paying busmess
producing such big sellers as Toys, Novelties, Ash
Trays, Book- blocks, Souvenirs, Advertising Specxal-
ties, Paper Weights, etc. We furnish forms with
complete outfit for speedy production. Absolutely
‘no experience or tools necessary; no special place
needed. Small investment puts you on road to suc-
cess. Demand exceeds supply and we assist you and
co-operate with our manufacturers in selling their
products. We put you in touch with the buyers
and assure an outlet for your goods. Strictly a
business proposition and thorough investigation in-
vited. A splendid opportunity for an enormous and
profitable business for ambitious men. No others
need apply. Catalog and information mailed
on request.

METAL CAST PRODUCTS CO.

1696 Boston Road, New York

Clear-Tone

FOR ES
Your

skin can be
quxck]y cleared
of Pimples, Black-
heads, Acne Eru txonson
the face or body, Barbers Itch
and Eczema, Enlar; ged Pore
or Shiny Skin.  CLEAR E
4 been Tried, Tested and Proven 1ts merlts
in over 100 000 test cases.

WRITE TODAY for my FREE

E Booklet—**A CLEAR-TONE

b SKIN"—~telling how I cured
myself after being afflicted for fifteen years.

E. S. GIVENS (68 Chemical Bldg.  Kansas Cily, Mo.

‘—i[
ARE YOU THE MAN

to be first in your town to sell and
demonstrate POWEROLA, the famous
5 tube, no-battery electric light socket
radlo receiver (not an attachment),
universal for D.C. or A.C. (100-115 v.,
40-60 cycle), now scld and demon-
strated by THE NEW YORK EDISON
CO., public utility companies and
radio, electric and music dealers every-
where.  Absolutely dependable, fully
guaranteed, powerful, practical, per-
fect in performance.

Are You the Man Whe Sees Opportun-
ities Ahead for Real Money Making?

Write for lterature, terms and
prices at once.

POWEROLA RADIO CORP.
1845 Broadway New York City

R ——
LaY AN OCTHUET

ANYONE CAN. IMMEDIATELY
(This is the Octavel)

= 1
= The Octavet is a flutelike instru-
ment that gives clear, sweet tones and

Mutes ure ready. Prices postpaid. Note pages, 477-482!
Sept. issue, 624 Nov. issue, Science & Invention. Consulf|
directly the manufacturers of the B-Flat-C combined piteh
Saxophones and Musettes as {llus. in Science & Invention

) P, 35 New York

FREE Book on

Deafness

N Wnte today for 168 page FREE book
Sy ¥1 fullparticularsandtestimonials
romhundreds of grateful users whose,
hearing has been restored by useof our
“’littiewireless phones for theears.®

Wilson Common-Sense Ear Drums
require no medicine but effectively replace what is
lacking or defective in the natural ear drums. They

are simple devices, which the wearer easily fits into the
ears where they are invisible. Soft, safe and comfortable,

WILSON EAR DRUM CO., Incorporated
LOUISVI

294 Todd Building LLE, KY.
o CLASSRINGS&LPINS
Largest Catalog Issued—FREE

Y & |Samples loaned class offi-

&Y ¢/ 1{cers. Prices .20 to $8.00
d’ @ each. No order for class, sociaty, club
4 emblewms too large or too small, pedal

designs made 0B request, ot
METAL ARTS CO., Inc. 7723 South Ave., Ruchestlr N.Y.
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Wolfgar knelt before her, gazed for one
instant into her eyes, and then with head
bowed, brushed the hem of her robe to his
face.

She laughed gently. “Stand up, Wolfgar.
I would not be the Princess Maida to you
now. Only—your firiend. Your grateful
iriend.” '

There was a sudden soundless flash. From
across the room a beam of violet flame dart-
ed at us. It struck just between Maida and
Woligar, as he rose from his kuee. Both
of them involuntarily stepped backward,
apart from each other. And between them,
breast high, the flame hung level across the
room. Maida was on one side of it; all' the
rest of us, on the other.

I turned. At the door, Argo had appeared.
From a black object in his hand, the beam
was streaming. He rested the black thing
on a wall ledge so that the beam hung level.

“Stand where you are, all of you” He
started toward Maida, behind the beam
from the rest of us. )

Georg made as though to leap forward,
but \Woligar restrained him. “Wait! You
don't understand—that’s death!”

I saw now that the violet light had en-
circled us. Only Maida and Argo were out-
side it. He was approaching her, with a
cylinder in his hand. The ray from it struck
her without power of movement or speech.
Her eyes, terrified, turned to us. Again
Georg would have leaped, but Wolfgar
shouted, "Wait! That's death! Don’t you
understand ?”

Argo was leering. “Death? Yes! If you
touch that violet light! Death, of course.
But you won’t touch it! You will stand and
watch—stand silently for you know that if
vou shout, the vibrations will bring the
beam upon you. You won’t move—you’ll
stand and watch me kill your Princess Mai-
da—not quickly—she is too beautiful for
that. You, Georg Brende—you, Wolfgar
traitor from Mars. You shall see your Prin-
cess Maida die—this would-be traitoress to
my Master Tarrano!”

With all the strength of his puny hody
Wolfgar flung Georg backward—safely away
from the deadly violet beam. And then,

without warning, without a cry which |

would endanger us, the little Mars-man
sprang headlong, into and through the vio-
let beam of death.

(To be continued)
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lf IMPORTANT
E TO NEWSSTAND READERS

IN order to eliminate all waste and un-
sold copies it has become necessary to
supply newsstand dealers only with the ac-
tual number of copies for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking him
[ to reserve a copy for you every month.
i Otherwise he will not be able to supply
| your copy. For your convenience, we are
appending herewith a blank which we ask
you to be good enough to fill in and hand
to your newsdealer. He will then be in a
position to supply copies to you regularly
every month. If you are ‘interested in
receiving your copy every month, do not
fail to sign this blank. It costs vou noth-
ing to do so.

PSSO
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TO e cevieeersemsrserienmer. Newsdealer 4
Address

Please reserve for me.. ..copies of
SCIENCE & INVENTI ery month
until I notify you otherwise, and greatly
oblige,

l
I
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PN

Name ...
| Address
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SUN A REFLECTOR

That the surface of the sun acts as a re-
flector is proven by motion pictures. One
film depicts a reflection of the moon on the
dust envelope of the sun and images of
planets are also said to be visible.

f
I

When Winter Comes

You will find at beautiful

MIAMI BEACH

Polo—Tennis— Fishing— Boating — Golfing and Bathing
just a step from

THE WOFFORD

to the Turquoise Sea, rippling over the coral strands or
recline under gently swaying palms.

The social atmosphere charming, and the service remini-
scent of old time Southern hospitality.

Write for rates and beau-
tifully illustrated booklet.

" See By Radio!

PHOTOTRON--The new alkali-METAL-cell
that responds to light rays

TOT RON //A few of the uses to %
? which the PHOTO-

TRON may be put are:
The Wonder of the Age ; el
The PHOTOTRON oprinciple is identical §11§“;’=;p‘;‘°;,‘f§,‘,o’gf;;;{,f'
to that which some of the greatest scien- Pictures by Radio and Tele-
tists are using in their lahoratories today. graph
The cell that responds to light rays. It is Radio, “movies.”
entirely practical, sensitive and durable. It Burglar alarm devices,
will not deteriorate and should last the T el ) 1
user a lifetime. | Radio detection.
A marvelous instrument for experiment. A Direct reading photometry.
strong permanent tube fitting the ordinary Automatic light and electric
radio socket. sign control.
Co1;1tro]ligg ellectric circuits
through relays. -
PRICE $ Automatic counting devices.
ga})]e tele_grapgy. .
olor sorting devices.
EACH Cardiographic apparatnus.

\\Stencil cutting machines. %/

Write for descriptive literature

PHOTION ELECTRIC CORP. 33 oo Sve os orkey N ¥

1 \ The Picture Magazine of a thou-
ang I e sand thrills for those who love
| The BODY BEAUTIFUL, Mind
1] -

Intellectual, Soul Intuitional. Will add much to your health,

wealth, happiness, character, understanding and appreciation

of Art, Nature and Life. Different, nothing like 1t. You must
see and read it. Beautiful Roto-print pictures of birds, animals,
scenery, Lense-art photos of the Human Figure. Educational,
interesting, helpful. Lessons in Art-and Photography, Mental . L
and Physical Culture; contests, cash art assignments, etc. == /(J 5 ’lr
For Artists, Photographers, Teachers, Writers, Poets, Movie- X A
L fans, Students, THINKERS, and all who wish to develop power of BodY.\

Mind and Soul—Thousands of recommendations like the following: Q

T must say it is one of the most wonderful magazines
printed, and I have not missed any copies for the last
three years. J. C. M, Cottam, Ont.
From the time you started the magazine, years ago,

it has been a source of inspiration to me.C. D.
ve and send with $2.50 for yearly sub, or §1 YOU BE THE J UDGE
THIS OUT G, for 4 Mo. Trial Sub. (No free samples.) -
2 ART AND LIFE, Dept. 2609 Kalamazoo, Mich. wd
y H H § New 64-page booklet, ‘‘Making It Easy to Build Things of Wood,” ex-
It’s Easy to Build Thlngs " plains how to perform many woodworking operations. Contains latest in-
formation on complete line of Boice-Crane Cireular Saws, Jig Saws, Band Saws, Jointers, Lathes, Mortiser and Drills. Send
ten cents NOW for this fully illustrated and interesting booklet. Junior Saw
Does ripping, mitering, grooving, sanding, grinding, and drilling with ease and aeeu-
= F racy. Table 10”x13”. Saws 21%” stock. Dadoes
5%"x5"”, DMakes mouldings.
8” Bench Lathe
Does turning, drilling, sawing, sanding, grind-
inz and jig sawing in wood or soft metal.
Swings 8”. Capacity 20" hetween centers.
All Boice machines driven by %4 to % H.P.
Motar attached to light socket.
W. B. & J. E. BOICE, Dept. SI-1B, Toledo, Ohlo

You can'’t loose.
O.K. or refund
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—and you can build the
finest Radio Receivers
Quickly and Easily

It takes but one or two evenings, using only the simplest tools to construct, at
home, any one of the big, popular receivers shown on this page.

All you need is the well known CONSRAD Pattern that covers this particular
receiver. CONSRAD Patterns are marvelously simple. You don’t have to
measure the spacing on the panel board or the placing of the parts. It is all
drawn for you on the Blueprints the same as indications are given on a lady’s
dress pattern.

And you don’t have to use 100 different tools to complete the job—ijust six or
seven ordinary tools-found in every household. A screwdriver, a pen-knife, a
pair of pliers, etc., and you are ready to go ahead.

Visit your nearest Radio Dealer, ask him to let you look at some CONSRAD
Patterns, select the one you want. Pay the Dealer 50c and you have complete
instructions and blueprints for the construction of the Receiver.

IF YOUR DEALER CANNOT SUPPLY YOU, WRITE DIRECT, MENTIONING
THE. RECEIVER YOU WISH TO BUILD AND ENCLOSING FULL PRICE.

REMEMBER: CONSRAD Patterns—only 50c—give complete full sized blue-
prints and instruction booklet. Everything ready to build.

The CONSRAD COMPANY, 233 Fulton St., New York

EVERYTHING IN RADIO BOOKS, PATTERNS AND DIAGRAMS
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CASHor CREDIT

A\ GENUINE DIAMONDS
GUARANTEED

Send for
a’:atalo

Over 2,000 illus!
p\ tions of Diamond.set

g8, etc. Sent
, Drepaid for your
free oxamina-
h  tion. Sat-

. except "\
! 0, which is Plat-
inum.

-Good deliv-
TERMS:: Goods deiv.

payment of one tenth of

at your convemence

Wmt Watches for Gifts
No. 49—Wrist Watch, Solid
18§ White Gold, 17 Jewels, 4

340. Delivered on first pny-

ment of $4.00, g
then 122 éex

LOFTIS BROS.&CO.

NATIONAL JEWELERS
Dept. H2
108 N. State St., Chicago, !
Listen in on WH'I‘ every Tuesd..y

Radio Fans_mght from 7 to 7:30; every Friday
night from 10 to 10:30, central standard tlm
Loftis Bros. & Co.’s hour of music.

WRI Tr
2~—YE, E:
GUARANT

Battery Prices

SMASHED!

. To Consumers Only
» " Hereis areal battery quality,
¥y uwaranieed to you at prices
that will astound the entirebat-
tery-buying publie. Order Di-
A% e, rect From Factory. Put the
hoss 1Y Dealer’s Profit in vour own pock-
et. You actually suve much more
than half, and so that you can be
convinced of true auality and perform-
ance, we give a Written 2- Year Guaran-
tee. Here is your protection! No need to
fake a chance. Our battery is right—and
the price is lowest ever made. Convince
yourself. Read the prices!

Auto Batteries Radlo Batteries
€Volt,11 Plate, ?9 .50 6Volt,100 Amp.$9.50
6Volt,13 Plate,11.50 6Volt,120 Amp.11.50 |

12Volt, 7 Piate;13.00 GVolt,140 Amp.13.00

Buy Direct—Send No MOney
‘We ask no deposit. Simply eend name and
dress and style wzmted nttery wili be sh\gpcd
same day we recelve your order Express C
subject to yonr exam nnuon
on nrnvn guurm e

hattery.
We allow 5% discount
for cash in full with or~
er.  You cannot lopel!
Send dour order today
—NOW!1

ARROW BATTERY CO.
Dept. 9 1215 So. ARD ‘ {
Wabash Ave.,Chicago 8

Thls Tenor Banjo

Whenyouen-
8 roll we want

to present you
with en: sf these
wonderful ehght-

musie lover attain suc-
#s. No musical knowl-
edgels necessary. Learn
incOminutes. Ourpicture
methadshows\ouand you
imna We Btart youé

der perso upervlsuon you
w:llbg nventbebenehtoﬂ’ror
ears’ experience 8s
dlrecborni leeand Instrument-
e! eluba of New York Unlverslty
urnish photos of the p:
with phonogmnh re'-‘-
ords for each Jesson, together with
our printed and illustrated easy-to-{
read courso. Itis easy to learn. We,
guarantee to teach ye
DON'T SEND A SINGLE CENT
Just drop us a line—telling yon are Inter.
ted in receiving full particulars, and
reserve one of our regular 518 00 full size professional gift tenor
banjos for aon Write now far.free book and sample lesson. N.
jAcademy Of Music, Studio _ 4§ 100-5th Avenug, Neonrk

{;—J The Math Pony

A table of partial products which saves time and

“mental effort in multiplication and division. To mul-

@‘, tiply—add. To divide—subtraet. Absolutely accurate.
Invnluable for stndems 30¢ (money ordex).

=5~  MATH PONY, 229 N. Harvey Ave., Oak Park, ‘Il
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¢t How to Follow WRNY
! By DR. CHAS. D. ISAACSON
: (Continued from page 833)
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cast of “Mary, Mary,” including the princi-
pals, Mary Saxon and Harry Puck were
there another evening and it must not be for-
gotten that on Navy Day, the “Captain
Jinks” company, including Ada May and
chorus, broadcast from the U.S.S. Illinois,
or that Theatre Guild players brought us
many of the cast of “Arms and the Man.”

“Whose Birthday Today” is now in mighty
good hands. The mysterious Miss Cattell
takes names and birthdays and tells us what
they mean, numeralogically and astrologic-
ally, and, although it has nothing to do with
the subject, Albert McCann has been doing
the same thing with “Food,” Dr. Block with
“Mental Advice” and Dr. Finkel with “Diet.”

I think that one of the loveliest of all fea-
tures has been the “Twilight Musicales” on
Sunday afternoon, although if Dr. Christian
Reisner continues to bring in men like Sen-
ator Copeland, Dr. Buckner, and others, he
may lead the other features.

As I look over the light opera presenta-
tions, I recall that the Mme. Aundres Parker
Singers gave “The Pirates of Penzance,”
and the Gordon Hampson Light Opera Com-
pany presented “Robin Hood.”

Do you know that WRNY had the dis- |
tinction of bringing in more political speak-
ers than any other station? Frank Water-
man, ex-Governor Whitman, Justice McKee,
George Gordon Battle, Senator Walker, Ida
Slack, not to mention many others.

Do you know that we had this month such
speakers as Henry W. Taft and Judge Alton
B. Parker?

Of course, all the ladies know what “Pic-
torial Review Says,” and everybody knows
that Charles Dana Gibson comes to WRNY
with that laughable feature, “Life’s Jokes.”

You already know that Ben Bernie is
back, don’t you? Yes, he is—with his
famous orchestra.

As I look back over the book, the biggest
of all things that we have done at WRNY
looms up—the WRNY Artists’ gathering.
By the way, I must tell you that the frout
of our big book is a picture of a photo taken
that night. About 300 were present and
everybady broadcast for one minute. I won-
der how many listened in that night.

The Radio Theatre Players presented
“Nothing But the Truth” this month, and
the listeners all said that they could “see”
the whole thing, as well as hear it. The
Radio Art Theatre gave a performance of
Moliere’s “The Affected Young Ladies.”

The Women’s Hour is getting to be quite
a feature. Mrs. Edgar Cecil Melledge has
been taking charge of one of these groups
and among the speakers so far presented
have been Miss Helen Varick Boswell, Mrs.
Angelique V. Orr, Mrs. Ida Slack, Mrs.
Aido Mayo and Mrs. Bedell Parker.

I will see you again next month.

WANTED

ARTICLES pertaining to auto-
mobiles such as handy kinks,
roadside repairs and anything of
interest to the man who drives a
car. $50.00 in prizes every month l
are offered by MOTOR CAMPER
AND TOURIST for such articles.
Get a copy at your mewsstand and
see what is wanted. If your news-
dealer cannot supply you send for
free sample copy to:

MOTOR CAMPER & TOURIST

53 Park Place,
New York City.

www americanradiohistorv com

EARLE E. LIEDERMAN
The Muscle Builder

Author of “Muscle Building,” “Science of
Wrestling,” ‘‘Secrets of Strength,” “Here’s
Health,” Etc.

The Unpardonable Sin

A man may kick his neighbor, poke him in the
nose or throw him down stairs. If he has any
kind of an excuse we pass it by. That's all
right. But what a fool is the fellow who delib-
erately kicks himself in the shins. He’s a nut.
That’s all there is to that.

It’s a sin and offense to abuse others, but there
are times when it will be ov erlooked Never, how-
ever, can we overlook a man’s abuse of himself.
That is the unpardorable sin which brings de-
struction,

Are You an Cffender?

Check up on yourself, fellow! Are you playing square
with yourself? You've got a wonderful body therve, Are
you giving it all the breaks in life? Do you wake in the
morning burning with pep and ambition? Do you still
have the keen appetite of a kid? Do you have plenty of
snap and zip as you go about your daily work? If not,
you’re just as bad as the chap who kicks himself in the
shins. You're either a real, live, muscular, red-blooded,
two-fisted, he-man or your body is being given a raw
deal, Who’s at fault? If no one else is abusing you, it

must be yourself.,
Stop it

Cut it out ¥ight now. Determine this minute that you’re
nobody’s feol. If you only knew what a stsong, robust,
healthy body meant, you would have had one long ago.
Take it from me, fellow, it’s great to be healthy. I've
been both ways and I know. Let’s you and I work this
thing out. What do you say? I'm a muscle builder. I’'m
a pep builder. I've taken the sickliest looking scare
crows you’d ever want to look at, and I’ve built them up
Into real big, powerful, virlle men. Listen to this and
11l shoot you off g few things that are coming sour way.
In just 30 duays, I'm going to add one full inch onto
those arms of sours, Yes, and two Inches to your chest
in the same length of time. But that’s nothing. Get this.
I'm going to broaden your back and deepen your chest so
that every breath you take wlll drag a full load of oxy>
gen into your lungs, shooting life-giving red corpuscles
into every nook and commer of your body. I'll broaden
your shotilders and strengthen your neck. I'll put an
armor-plate of muscle over that old tummy of yours. I'll
shoot a quiver up your spine that wiil muke you feel like
turning flipflops. Meanwhile I'll work on every muscle
inside vour body, pepping up your vital organs and put-
ting fire into your whole system., Good? You're durn
tootin’ it’s good. It's wonderful. And the best of it is—
I don't just promise these things. I_GUARANTEE
THEM. You take no chances with me. It’s g sure bet.
Well, what do you say? Let's ride.

Send for my new 64.page book
IT’S FREE

Can you beat that one? It’s yours for the asking, All T
ask 1s 10 cents to cover cost of maillng and wrapping.
And, oh boy, what you get—over four dozen full-page
photographs  of myself and some of my prize-winning
pupils—a library of masterpleces—and the book—it's the
peppiest picce of literature you ever focused your lamps
on. Tells the trick. Just how T do it. Look it over amd
if you don't read it from cover to cover, I'll eat it.
Well, what are we waiting for? Here’s the coupon. Fill
in your name and address. Then shoot it to the mail box.
No! Don’t put it oft. Do it right now.

EARLE E. LIEDERMAN
Dept. 201 305 Broadway New York City
NN N NN T BN NN N N Ao BN N BN DY BN BN BN BN aw e e B wn e
EARLE E. LIEDERMAN

Dept. 201, 305 Broadway, New York City

Dear 8ir:—TI enclose herewith 10 cents, for which you
are to send me, without any obligation on my part what-
ever, a cony of yorr latest hook, “‘Muscular Develon-
ment.””  (Dlease avrite or print plainly.)



868

Science and Invention for January, 1926

Power Measured

Radio Books
that tell how—
when and why

Tips tor the Radio Amateur Constructor
Many men fail in building their Radio sets
because of some trivial error that could
easily have been corrected before it was too
late. The E. I. Company has compliled a
book that will help you aveid all the com-
mon pitfalls while building your Radio sets.
Book No. |—Prlce 25¢

How to Make PRACTICAL Radio Receiv-
ing Sets

The man who wants to bulld only those
PRACTICAL Radio Sets that are guaran-
teed to give gaod results when properly con-
structed will need this book. Gives the prin-
cipal successful hookups of practical Radie
Construction. Book No, 2—Price 25¢.

Radlo_Questions Answered
Question No. 1—What is Radio? This Is
the nature of the questions that this book
answers. Then it answers questions on all
the principal parts of a Radlo Receiver. It
is a handy book to keep in your Radio File.
Book No. 3—Price 25¢.

Radio Frequency Amplification
Distance lends enchantment—and it's the
Radio Frequency Amplification that brings
in the distance on your Radio Recelver. If
you contemplate adding any Radic Fre-
quency to vour set you will want this book
at your side. Book No. 4—Price 25¢c.

How to Tune Your Radio Set

Don’t struggle in the dark, looking for sta-
tions—here is an inexpensive book that
gives you detailed Instructions on just how
to handle your Radio set. You will be sur-
prised at the inereased results that can be
obtained through proper tuning. Book No. 6
—Price 25c.

100 Radio Hookups
No better book for your work bench. Gives
diagrams. hook-ups and details on Radlo
Hook-ups galore. One of the most complete
hook-up books published. Authentic and
up-to-date in every respect. Third edition
now ready. Book No. 7—Price 25¢c.

All About Radio Parts
Everyone who constructs a radio set should
know the simple fundamentals of the vari-
ous parts of his set. The E. I. Company
hag set these forth in a compact little book
that is valuable at all times. Book No. 8—
Price 25c.

History and Operation of the Vacuum Tuhbe
The Vacuum Tube is a marvelous piece of
apparatus. A short study of 1t as given
in this book gives you the principle on
which every Vacuum Tuhe Radlo Receiver
operates. Book No. 9—Price 25c.

The Neutrodyne—All About 1t
Everybedy knows the famous Neutrodyne
hool-up. One of the finest Radlo Receivers
in use today. This 54-page E. 1. Company
book gives an explanation of every detail of
the Neutrodyne and how it all works. Book
No. |10—Price 25¢.

How Radio is Received
The simplest and yet most complete Radlo
Guide Rook for any amateur broadeast 1is-
tener. In print only two weeks, fresh from
the press. Book No. II—Price 25¢.
How to Locate Troubles in Your Radin Set
Anyone with this handy book as a guide can
repair and keep in order his own radio set.
Covers every detall of the modern radio sets
and tells how to locate and repalr any
trouble. Book No. 12—Price 25¢.

Radio Reflex Receivers
Just off the press. Hook-ups galore on the
finest and most up-to-date_ reflex circults in
use today. Diagrams and descriptions on
every modern reflex. Book No. 13—Price
25¢.

E. L. Co. Books

Sold throughout the country by
all Radio and News Dealers

If Your Dealer Cannot
Supply You, Write Direct

The tiny impulses that reach
your radio receiver are
measured in Millionths of
Watts—Yet they produce the
magical wonders of radio

The most remarkable fact in radio is that only the most infinitesimal
portions of the power sent by a broadcast station strike your receiver.
Instruments of marvelous delicacy must be used to measure the power
of an incoming signal.

‘Yet a radio receiver is a remarkably simple piece of apparatus—thousands
build their own receivers with undeniable success.

You can get the most from this weak impulse; and preserve the full value
of your set, whether it is home built or bought complete with a little
knowledge of what is going on in your receivers and where to look
for trouble.

The books described on this page have been written with the needs of
the average radio listener in view. They are inexpensive, easy to under-
stand and contain just the information you should have while operating
a receiver.

Books are 25¢ each, within the reach of everyone. They offer the sim-
plest and most inexpensive way to understand Radio.

SELECT THE BOOKS YOU NEED AND ENJOY YOUR
RECEIVER TO ITS FULLEST VALUE.

THE E. I. COMPANY, Inc.

233 FULTON STREET NEW YORK, N. Y.

wWwWWwW.americanradiohistorv.com

in the Millionths!
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AS ILLUSTRATED
WITH MOTOR

THE MOST POPULAR MACHINE PARKS
EVER BUILT! A winner from the start. A real
machine, yet convenient size for the small shop.
Does everything in woodworking. Has circular rip
and cut-off saw, 6-inch jointer, 16-inch bandsaw.
Iathe and shaper attached if desired at small cost.
Operates from any light socket. Just plug in and
go to work!

Write for interesting circular

The Parks Ball Bearing Machine Co

1553 Knowlton St., Cincinnati, Ohio
Canadian Fac: 200 Notre Dame East, Montreal, Can.
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IMACHINES !

This Hawallan Guitar expert wants
to welcome you as a student, so
you will quickly learn to play Ha-
walian Guitar—you will play just

flike native BHawalians. To help your
BY¥ musical success which

¢ will bring you popular-
# ity, you will receive a
¥ beautiful Hawailan Gui-
tar free, when youmendrollt._
§ OQur short cut method of EWITRETMI]
instruction will enable you %
to play a plece almost from
A the first lesson. We furnish
you twith easy-to-understand
printed lessons, and pictures of
our native instructors in ac-
tion, phonograph reeords for
each lesson and charts. You
play almest from first lesson.
It is easy to learn. We guar-
<A antee to teach you. Don’t send

f a cent. Write-telling you are

& interested in recelving par-

ticulars, and to rescrve one of
our regular $18 gift Hawaiian Guitars
for you. Write for free book and sample les-
son. Hawaiian Studio 55! of N, Y. Academy

. of Music, 100 Fifth Av.N.Y.
E make the Conn easiest of ail

wind instruments to play.
Send now for your copy and details of

Free Trial ; Easv Payments on any
Conn instrument for band or orchestra.

This Free B>ok tells about
exclusive Peitures whic

C. G. CONN, Ltd.
156 Conn Bldg., Elkhart, Ind.

INSTRUMENTS

Creighton Hale, fa-
mous movie star an
accomplished saxo~
phonist uses a Conn,
as do most promi-
nent stars

WORLES LARGEST MANUSACTURERS
Course for men of ambi-
tion and limited time.

Electrical o womiecine

Condensed course in Theoretlcal and Practical Elec-

trical Engineering including

the elose-

ho® 1y related
subjects of Mathematics and Mechanical Drawing
taught by experts. Students construct motors, install
wiring, test electrlcal machinery. Course complete

ih Onhe Year

Prepare for your profession in the most
interesting city in_the world. Estab-
lished in 1893. Free catalos.

BLISS ELECTRICAL SCHOOL
261 Takoma Ave., Washington, D. C.
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Grid Leaks—The Biggest

Little Thing in Radio
By FRANCIS R. EHLE
(Continued from page 835)
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In purchasing grid leaks great caution
should be exercised to purchase only a reli-
able type. Carbon paper, impregnated paper
or pencil mark grid leaks when examined un-
der a microscope, look much like coarse sand
paper. When an electrical current is passed
through them, as is constantly occurring in
the grid circuit of the detector tube, a mi-
nute arcing effect is noticed, so small as to
be invisible but its effect can easily be heard
as a hissing, rushing sound in the reproducer.
This very considerably affects the quality
and sensitivity of the receiver. Use only
good grid leaks—preferably metallized.

Ordinarily these values of leaks for vari-
ous tubes dare correct.

Tube

UV 201-A or 301-A
DeForest DV-6
WD-11 or WD-12
UV-199 or C-299 3 to 5 Megohms
UV-200 or C-300 - 1 to 2 Megohms

The exact value of grid leak to use de-
pends upon the length of time that the tube
has been in operating service, the plate volt-

Grid leak value
2 to 3%4 Megohms
3 Megohms
3 to 5 Megohms

age, and the type of circuit employed. As.

the value is oft-times a deciding factor in the
sensitivity of the receiver a number of values
should be experimented with or a reliable
variable grid leak ranging from one to five
megohms used.

A new process for the manufacture of
grid leaks to be used with radio receiving
sets incorporates many advantages and pro-
duces a high resistance of either fixed or
variable value that is absolutely constant in
operation. At the factory where these lit-
tle, yet all-important instruments are made,
the process followed is essentially as fol-
lows. Glass is spun into 500 foot lengths
in the form of a small wire of absolutely
uniform diameter. This material is wound
upon a reel and then passed through a solu-
tion of conducting material. A certain
amount adheres to the surface of the glass
which then is passed through a high tem-
perature furnace, This latter device is so
constructed that a steady flow of gas passes
over the surface of the glass wire. In this
way, the conducting material is annealed on
the surface of the glass and the result is a
very uniform thickness of metal deposited
upon a perfect insulating base. The result-
ing combination of glass and metal is then
passed through an insulating varnish soiu-
tion and allowed to dry. The long length is
then cut up into short strips of uniform size
and then goes to the assembly room. Here
the metal surface on the glass rod is actually
soldered to the metal caps forming the ter-
minals of the grid leak. It is also, of
course, enclosed in a glass or other protect-
ing tube so as to be impervious to the ac-
tion of atmospheric and temperature changes.

The soldering of the fine thin metal film
to the brass caps is a most delicate process
and upon it depends the ultimate success of
the grid leak. It can be seen that perfect
contacts can be made in this way and that
the resulting grid leak will be most efficient.

During the entire process of annealing
the metal to the glass and of varnishing the
surface, the resistance per unit length is con-
stantly checked so that any discrepancy can
be: corrected before it has gone too far. Thus
perfect grid leaks are assured.

SIEGBAHN GETS NOBEL PHYSICS
PRIZE
The Nobel physics prize for 1924 has been
awarded to Karl Manne Georg Siegbahn,
Professor of Physics at Lund University,
Sweden, says a recent Associated Press
report.

WwWwWwW americanradiohistory com
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ation
Brings Quick

Avi

O young men of daring no other
field of work offers such a fascina-
tion, such high pay, nor such oppor-
tunities for quick success as the field of
Aviation, As yet, aviation is practically

in its infancy.
get in,

But now is the time to

Amazing Opportunities
in Airplane Industries
In the automobile industry and in the moving

picture business hundreds of men got rich by
getting in at the start. They made their success

before others woke up.

Today, these lines offer

no greatexquFportunitles than a hundred and one

others. B

AVIATION IS NEW. Get in while

the opportunities are big. All over the country
there will be a clamor for trained men. It willnot
be a question of pay but of getting capable men.

Become an Aviation Expert
$50 to $100 per Week

The study of aviation is almost as fascinating
as the actual work. Every lesson is full of in-
terest. That is why it is easy to learn aviation.
You do not have to make yourself study—it is

like readin;

an interesting book that tells you

things you have always wanted to know. Only
one hour each evening will give you the basic
training in a surprisingly short time.
Onestudent, S.F.McNaughton, Chicago, says:
“Your lessons are like a romance, and what

Fascinating
~Daring—
Big Paying
Prepare Now for One
of These Positions
Aeronautical Instructor
$60 to $150 per week
Aeronautical Engineer
$100 to $300 per week

Aeronautical Contractor
Enormeous profits

- Aeroplane Repairman

$60 to $75 per week
Aecroplane Mechanician
%40 to $60 per week
Aeroplane Inspector
$50 to $75 per week
Aeroplane Salesman
$5000 per year and up
Aeroplane Assembler
$40 to $65 per week
Aeroplane Builder
$75 to $200 per week

is more, after one read-
ing, the student gets
athoroughunderstand-
ing. One never tires of
reading them.” James
Powers, Pa., another
student, says, “I am in-
deed surprised that
such a valuable course
can had from such

ractical men for so
ittle cost.”

Personal

Instruction
by Experienced Men

Men who have had ac-
tual experience give

ou personal attention.

hey select the lessons,
lectures, blueprints and
bulletins. They tell you
things that are essen-
tial in everyday prac-
tice. Each lesson is
easy to read and un-
derstand.

Get Big FREE Book—Now

Send coupon below for New Book, just out, ““Op-

portunities in the Airplane Industry.’

It is in-

teresting and instructive. It will show you many
things you never knew before about aviation.
We have but a limited supply of these books—
send the coupon before they are all gone.

American School_of Aviation
3601 Michigan Ave.. Deptd 1421, Chicsgo, IIl.

American School of Aviation
3601 Michigan Ave., Dept. 3421; Chicago, IlL

Without any obligation, send me your Free Book,
““Opportunities in the Airplane Industry’’, also infor-
mation about your course in Practical Aeronaatics.

Name

Street

State

City.




$100 a Week
in This

i
Fascinating Work

$50 to $250 a Week Paid to Good Car-

toonists! You Can Easily Learn This
Fascinating Profession Right at Home
in Spare Time. Send for Free Booklet
Explaining Method.

TlIERE isn't a more attractive or highly
paid profession today than cartooning.
Millions of dollars are spent every year for
good cartoons by the 20,000 or more news-
papers and magazines in the United States
alone. Capable artists earn $50 to $250 a
week. Fontaine Fox, Briggs, Bud Fisher,
Sid Smith and others make more money
than the presidents of most corporations.
Think of it!

New Easy Way to Learn Cartooning

Yet of all the professions cartooning is
now positively one of the easiest to learn.
You don’t need to know a thing about draw-
ing. Through our amazingly simple method
many who never dreamed they could draw
have easily learned cartooning. You too—
without any apparent talent at all—can
easily learn to dash off side-splitting car-
toons that may mean ease and independence
for you within a surprisingly short time.
You learn right at home, yet your work
receives the personal correction of one of America's

foremost artists. Many students actually sell
enough work during their training to pay for it.

Mail Coupon for Free Book

Learn more about the wonderful money-making
opportunities in cartooning, and how this method
makes it easy for you to learn. Read about our stu-
dents—their success—what they say—how easy it
was—actual reproductions of their work—how they
made big money while studying. Booklet entirely
free. Send for it NOW. Washington School of
Cartooning, Room 261-D, 1113-15th St., N.W.,
Washington, D. C
o = 0 e
WASHINGTON SCHOOL OF CARTOONING,
Room 261-D, 1113-15th St.,, N. W,
Washington, D. C.

Plense send e, without obligation,
I'REE BOOKLET on Cartooning.

sour illustrated

INaIge" - PP Ll Y R

(Write Name Plainly)
Address o o R e
CliyE oS S - .« - or - 2 - State e
If under 16 years, please state 8E€.............ec.u....

BIG NOVELTY BARGAIN! [0 Cts.
Wi THROW

Y YOUR

s,

a8 Into a trunk, under the bed or
- anywhere, ts of Fuu fooling ¥y
the Teacher, Policeman
Friends,

\

P a little instrument, fitsin the mouth out
of sight, used with above for Bird Calls, ete. Sent with foll in-
structions; anyone can useit, NEVER FAILS. Alsoa 82
PAGE BOOK ON VENTRILOQUISM. Formuls for
Secret Wriling, 12 Money Making Secfets and the marvelous

NOVELTY X-RAY WONDER

Withit vou can sppurently ses the bones in your fiugers,
= Sl end In pencil, etc; jots of Fun with this
culfit. “Also 10 Big Magic Tricks Free
2 withevery order.
All the above
Novelties

- by prepaid | (it
VENTRILQ COMPANY

Dept. 323 Norwalk, Conn.
and OLVEST Mail Order Housein Connecticut.

~

Answers to Scientific
Problems and Puzzles
(Continued from page 818)

A A o i bAoA oo

v Vv T v vy

1. According to the well known principle
of Archimedes an object immersed in a fluid
is buoyed up by a force equal to the weight
of the fluid displaced. If the balloon just
barely rises in the atmosphere outside the
case it is evident that it is just a little bit
lighter than the volume of air which it dis-
places. Hence, if it is placed inside the case
the balloon will displace less than its own
weight of hydrogen (a gas about two twentyv-
ninths the specific gravity of air) and will
sink.

2. When an electric current follows an
iron pipe through the ground it produces the
greatest electrolytic action at the point
where it leaves the pipe. This is because
it decomposes the water at the surface of
the pipe into hydrogen and oxygen gas. The
hydrogen passes with the current away from
the pipe but the oxygen goes against the
current to the surface of the pipe where it
combines with the iron to form oxide or
rust. From the diagram it will be seen that
if the current leaves the pipe at the point
C, where the greatest rusting is produced,
the trolley wire mwust be positive to the
track.

3. Imagine a plumb line (OA) dropped
from the center of gravity (C.G.) of the
car. If it strikes the ground as at A? be-
tween the wheels, the car will not tip over;
but if it passes below the lower whee! to
such a point as A, the car will be unstable
and will overturn. A solution of the right
triangle OAB will show that line OA, will
fall below the lower wheel and hence the
car is in an unstable position.

4. The darkening of an old electric light
bulb is due ‘to a thin deposit from the fila-
ment that is thrown off gradually while the
filament is heated to incandescence.

5. When an electric current enters a meter
it passes, in general, through two different
coils in the instrument. One of these is a
coil of low resistance that is placed in series
with the lamps in the house. This is called
the current coil. No current can pass
through it unless power is being drawn in
the building. The other coil, one of high
resistance, is connected directly across the
line. It is called the potential or voltage
coil. Since it is across the line a small
current will pass through it even when no
power is being drawn bevond the meter.
It is this current through the voltage coil
that passes through the lamp indicated in
our circuit and thus makes it glow to a dull
red even when the switch on the other side
of the meter is open. The power used by
this voltage coil does not figure in the meter
reading, however, as the meter will not ope-
rate unless current passes through both coils.

6. An electrical discharge between the ter-
minals in either regulator will heat the plati-
num tube very hot. Now platinum when hot
has the peculiar property of permitting hy-
drogen to pass through it while excluding
at the same time the gases of the atmos-
phere. Furthermore, hydrogen always tends
to pass from a region where it is more
dense to a region where it is less dense.
Hence a discharge in (A) where the hy-
drogen is under pressure will cause it to
pass into the highly evacuated X-ray tube
whereas a discharge in the regulator (B)
will cause it to pass from the X-ray tube to
the atmosphere where the density of the hy-
drogen is even less than that of the X-ray
tube, although the actual pressure is very
much greater.

7. Adding the lamp (C) to the circuit re-
duces the resistance between its terminals
to just half that of a single lamp since it

(Continued on page 873)
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1 12-Cell — 24-Volt /
'Storage‘B’Battery /

Positively given free witheach
purchase of a RLD A’

for their guaranteed quality
and service. Backed by years
of suceessful manufacture ang
thousands of satisfied users.
Equipped with Solid Rubber Case,
an ingurance against acid end Jeak:
age. Yousave 60 per centand getn

2-Year Guarantee
Bond in Writing WORLD Bat.

owners d
“‘tell their friends.’’ That's our
%est proof

nd your order in today.

. Approved
and Listed

Solid Rubber Case Radio Batteries | 25 Standard
olt, 8. .., 3 5 din;

6 Valt, 120. Amperes. - $13:25 ' by Leading
6-Volt, 140-Amperes’. . . . . . 12.00 | Authorties

Solid Rubber Case Auto Batteries | including Redio
6-Volt, 11.Plate . ., . . 1.2 ews Labora-
6-Volt, 13-Plate ., . , . tories, Popular
12-Volt, 7-Plate . . . Science  Instj-

.. 5
. 13.25
16.00

N v ute of Stan
Send No Money ;Just state bat- | 13 “ poputar
we will ship’d Radlo Labora:
press C. O ‘b tories, Radio
on_arrival. Broadcast Lab

oratorics, Radlo
~in _the Home,
and Lefax, Inc.

i WORLD BATTERY COMPANY
1219 So. Wabash Ave., Dept. 19 CHICAGO, ILL.

Get tiais FREE Record!?

JDOUBLE-DISC phonograph record of two

beautiful Musical Saw solos sent without
charge. Hear the marvelous possibilities
of this sensational instrument.

Complete Outfit
Sent On

Trial

i lesmnslnnd b7
n; pular  and
elassi’cagomuulc. 1
guarantee success: no

ehar hat:
ralf S S aisoever ft 1
1] re

MUSSEHL & WESTPHA
833, West Water-St,  Fort Atkinson, WuL

Help \ifanted

We require the services of en ambitious person to
do some_special advertising work right in your
own locality. The work is pleasant and dignified.
Pay is exceptionally large. No previous experience
is required. as all that is necessary is a willing=
ness on your part to carry out our instructions.,
1f you ere at present emplioyed, we can use your
spare time in a way that will not interfere with
Jour present employment~—yet pay you well for
your time.

If you are making less than $150 a month, the
offer I am going to make will appeal to you. Your
spare time will pay you well—your full time wil)
bring you in a handsome income.

Its costs nothing to investigate. Write me today
and I will gend you full particulars by return
mail and place before lyou the facts so that you
can decide for yourself,

ALBERT MILLS, Gen. Mgr. Employment Dept
4955 American Bldg., CINCINNATI, QHIO,

You can bave this ball-bearing,
long-wearing L. C. Smith pe-
writer for 1‘8 days Free Trial with
absolutely no obligation whatso-
ve, if you are not
satisfied it is the greatest barpain
vou cvey saw just send it back. If
you keep it, pay only $3.00 down,
then smal} monthly payments.
LOWEST PRICES ever made on
the genuine Buli-Bearing, Silent]
L. 8 Smith — late style— up-to-
ize—ev couvenience
lity rebuilt, Yﬂl'feﬂ
Year Cuaraniee.

FAMOUS I..C.SITH
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How I Was Shamed
into Popularity/

For some reason I could never get out
of the wall-flower class. But one night
I had a bitter experience that changed
Here’s what happened.

Wherever did I get my nerve? And
where did that girl ever get her wonder-
ful patience? I must have stumbled
twenty times—and then in the middle
of the dance she winced with pain and
stopped to rub her toes.

“Jack,” she said—her voice tried
hard to be friendly—"Jack, let’s not
finish this dance. I'm too tired any-
way,” she added, struggling with her-
self to be nice to me.

I guess I turned a million colors.
Just then I wanted the ground to open
up and swallow me. It was quite a
while before I saw Olive again.

But that night I sat up and turned
that terrible experience over and over in
my mind. And suddenly it dawned
upon me why I was so rarely able to
make a date with the girls of my social
set. With equal suddenness it occurred
to me that there was a remedy—a quick,
simple remedy that [ had read about
time and again, yet never heeded.

A Free Booklet That Started

Something

The very next morning I mailed a
magazine coupon to Arthur Murray,
America’s foremost dancing instructor,
asking him for his booklet, “A Short
Cut to Popularity,” and the test lesson,

get one by anywhere.
Olive.
each other the way we did.
us just to be together,

myself.

on the floor,

anything to me—then.

everything.
By JAMES PRESTON

You know, I once thought nerve alone was enough to
That is, I thought so till T met
You never in your life saw two people take to
It was sheer joy to both of
She liked me a lot and made no
secret of it, and—well, I'll admit I tumbled pretty hard
If only that dance party hadn’t come along.

But dances are what parties are made for.
two or three fox-trots watching Olive spin around in
How easily and gracefully
they glided along. And there I was, sitting back and
letting these other fellows monopolize the prettiest girl
I felt like—well, you can imagine how I
felt! I decided right there to take a turn with her myself.

the arms of other men.

Just a Poor Boob

The fact that I didn’t know how to dance well didn’t mean
It looked easy enough, and I thought I
could get by. So at the very first note of the orchestra for the
next dance, I swallowed whatever fear I felt, and taking a hold
that must have been screamingly funny if it hadn’t been so
pathetic—I started what I thought was dancing.

all entirely free. Here was an easy,
inexpensive way to find out whether I
could learn to dance, and learn in a
few evenings.

A 32-page booklet and the free test
lesson came at once. The booklet ex-
plained to me how easy it is to become a
good dancer—that dancing is as easy as
walking once vou know how—and how
quickly anvone can master the art.

It showed me how, right in my own
room, without music or partner, and
with no one to watch me, I could learn
to do all the latest steps in a remarkably
short time. It explained how the ability
to dance well gives poise and self-confi-
dence in the presence of strangers—how
it helps to overcome timidity and awk-
wardness—how it enlarges one’s circle
of friends—makes one welcome at every
affair—and brings many hours of joy-
ous fun and good times.

What I Learned in Just a Few

Moments
There was a lot more, of course. That
booklet was a revelation to me. But the

free test lesson—well, what it did for me
amazes me yet when I stop to think of it.
I tried the steps as explained and dia-
grammed in the lesson and found that the
hardest dance step took me only a few
minutes to learn. Was I tickled? I was
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I sat out

All T wanted then was
another chance to get on a dance floor. 1

ready to cheer!

could just imagine how surprised my
friends would be—for I knew that now I
could show them a thing or two.

They were—and the girls are only too
glad to accept when I ask for a dance
now. I haven't known a lonesome eve-
ning since I mailed the coupon.

Whether you've had an experience like
mine or not, take a tip from one who
knows, and avoid the possibility of em-
barrassment. You can do it—anyone can
do it—this easy, pleasure-giving way.

Do as I did. Get the free book and test
lesson and read them carefully. They can
mean the difference between a life of hap-
piness, of friends, of good times—or a
life of misery, loneliness and monotony.
Mail the coupon at once and enclose only
10 cents to cover postage and mailing.
Don’t delay it. Do it now. Address:
Arthur Murray, Studio 539, 7 E. 43rd St,,
New York City.

—

Arthur Murray, Studio 569,
7 E. 43rd St.,, New York City.

Without obligating me in any way, please
send me your Test Lesson and a copy of your
beautifully illustrated 32-page book, both free.
which tefls all about Arthur Murray’s remark-
able course in dancing and explains how it
can make me a graceful, versatile dancer, right
in my own home. without music. partner or
private teacher. I enclose 10 cents to cover
postage and mailing.

Name .............
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Do you want to

know what is going on

in these great fields from
month to month?

RADIO NEWS

Tells you about the whirlwind progress of the mighty new
force in the life of the people throughout the world. 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.

Published and Distributed by

THE EXPERIMENTER PUBLISHING CO.,Inc.
53 Park Place New York, N. Y.

\MATCHCRAFT
\ THE NEW (:%AZE
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Electricity = Radio = Cherfiatry
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The Electro-Mystic i
Crystal Globe
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We special-

It stands We
to reason: 1ze In t‘ig]ch‘
H ing Elec.
Then‘:’ 18 tricity.
no substi- Our in-
tute for N terests are
personal, not di-
practical vided nor
training ] isElect.:"ilc-
in great ity a side-
- line with

shops.

Pays $60 to $200 a Week
to Properly-Trained Men!

Get into this great field of opportunities. There'sreal
money in it for you. My big Electrical Course is the
result of 27 years® experience.

Spend 12HappyWeeks at COYNE

Here you get a Complete Efectrica! Tralning on big, modern
apparatus in great sgovs. You don’tneed advanced education
or experience. Expert instructors guide you at every stup.
EARN WHILE YOU LEARN— My Employment Dept. helps yon
get a job to earn part or all your expen ‘es while learning, an
assists you to a good job when you rraduate. Besure to write
today for BIG FREE BOOK and Spocial Offer.
COYNE ELECTRICAL SCHOOL

1300 W. Harrison St. Dept. 533 Chlcago, Ili.

— sy — — i S— — — —
Send this Couponnowfor BIG FREE BOOK
and DETAILS OF MY SPECIAL OFFER!

H.C. Lewis, Pres.,COYNE ELECTRICAL SCHOOL
1300 W. Harrison St., Dept. &*7| Chicago. Ill.

Dear H. C.:—Youa bet! Send the Big FRIE 12x15 Book with
its 151 actual photos of electrical acenes, also Special Offer.

Name

Address . .

= =1
S yoursj
if you clip this now

The ace of writing machines—at a bargain price! A
free trial, and casiest monthly payments if %ou buy!
This Underwood No.5—rebuilt from top to bottom—

and it.

five-year-guaranteed—removes the last reason for not
owning your own machine. Get our proposition with
new and valuable Typewriting Manual, free.

' Typewriting Manual, large catalog, and
FREE full particulars of free course in touch
® writing, if you mail thig to SmipPMAN-
Wazrp MrG. Co., 2161 Shipman Bldg., Chicago.

ame
l Adaress ...
You can be quickly cured, if you_—

STAMMER

Bend 10 centa for 288-page book om Stammerin
Stuttering, ‘‘1ts Cause and Cure.” Tt tnellrs lgo:vling
cured mysel{ after stammering 20 yrs. B. N. Bogue,

8124 Bogue Bldg., 1147 N. Ill. St., Indianapolis
. ety

[

Begin Today—Write for My FREE
ean make a good penman of you at hog(u)g::i?é

spare time. Write for my FREE BOOK, “'H
I T e e T

eN3 AN s how others mastere: -
ship by the Tamblyn 8ystem. Your ngziem:?ll
be elegantly written on a card if you enclose
stamp to pay postage. Write today for book.

F.W.TAMBLYN, 424 RidgsB!ig., Kansas Clty, U.S. A,

Straightens Shoulders

—Increases Pep
THE NATURAL BODY BRACE—Correcta
stooping shoulders, straightens the back, gives
the lungs chance for normal expansion, induces
proper breathing. Bringsrestfulrelief, comfort,
energy, and pep. For men and wotnen.

Costs nothing to try it
Write for 30 days free trial offer and free book,
NATURAL BODY BRACE CO.
Howard C. Rash. Pt 286 RashBids.. Salina, Kansas

b gw

prozram of trick drawings, with instructions by a
rcfesslonal cartoonist. Satisfactlon guaranteed.
Balda Art Service, Dept. 4, Oshkosh, Wis.

b0

Cireular free.p

K Make money chalk drawing. Send $1 for snappy |

Answers to Scientific
Problems and Pyzzles
(Continued from page 870)
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offers another route for the current to pass
between its terminal points M and N. Then
since the section LM has half as much
resistance as that of MN it will get one-
third of the total applied voltage. To bhe
exact, there will be 7314 volts applied to the
two lamps A and C and 14624 volts to the
lamp B. But since B is getting more than
110 volts it will burn brighter than usual,
whereas the lamps A and C will be less
bright since they are getting less than normal
voltage.

8. Under proper conditions of illumina-
tion the screen has a good reflection or
image in the window pane behind it. This
image is not readily noticed because it is seen
through the meshes of the overlying wires.
But, for a given position of the obeserver
some of the screen wires will be in position
to exactly overlap the image of the wires
behind, while for neighboring ajoining wires
of the screen the overlapping will not be
exact. In the former case more light will
be reflected from the window to the eye than
in the latter case. Hence there will be
alternate light and dark regions which will
appear as striations upon the screen.

i&ay of Fundy
ides

~

Harnessing

(Continued from page 801)

PO PPN

sale to outside communities of el
power developed within the state. This has
been overcome by popular vote, while the
sanction of Canada and the Federal water
power commission remains to be obtained.
Those who have visited the Bay of Fundy
and the country thereabout no doubt recol-
lect that the great tidal current or” bore
which daily rushes up the Bay of Fundy
with great force, causes a rise and fall at
the north end of the Bay of 50 to 60 feet.
Mr. Cooper does not attempt to use these
unreliable tidal currents, except for the fact
that they will help to store water in his
upper reservoir. The present scheme, as
explained previously, has to rely for its
power development solely upon the differ-
ence in level betwen high tide and low tide.
The water level in the upper storage pool
will fall somewhat between high tides, while
the water in the lower pool will rise slowly
as the water discharge from the turbines
pours into it. The mean head of water will
be reduced but a few feet, however, it is
pointed out, and will not reduce the power
output of the plant to any marked extent.
One of the great outstanding advantages
of this scheme for developing electrical en-
ergy from the rising and falling tides lies
in the fact that no dependence has to be
placed on seasonal droughts as is the case
where fresh water river power develop-
ments are under construction, as with the
Muscle Shoals’ plant. If the summer is
dry, or if there are but few snow or rain
storms during the winter, it makes no dif-
ference to the proposed Bay of Fundy plant,
for the Atlantic Ocean will continue day in
and day out to refill the upper pool or stor-
age reservoir just as regularly as clock-
work. The St. Croix River flows into the
upper pool, which is Passamaquoddy Bay.
Mr. Dexter P. Cooper, who has conceived
this tremendous power development scheme
is a brother of Colonel Hugh Cooper of
the United States Army engineers who built
the Wilson Dam at Muscle Shoals, and
which piece of construction work Mr. Dexter
Cooper helped to engineer and build.
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Rupture Healed

—Never Returned
You Make this Free Test

This is a picture of ;
John C. Webb, Z
taken in the bank
at Lawrenceburg,
Ind. “I am entirely
cured of rupture,”’
he writes, “and I
am glad that your
invention did its
job so thoroughly.
My rupture has
healed and it has

never returned.”

his is one of thousands who have been
healed of rupture by this new, scientific method.
Designed of a special type of rubber, with no
steel bands or hard pads, it constantly works for
your cure. So comfortable that it can be worn
day and night with absolute safety—with no
danger of the rupture slipping. It brings the
separated muscle fibres closer and allows the
rupture to grow together.

Marking a radical step in rupture treatment,
this new device can be washed daily, eliminating
all danger of irritation and distress. So sure
are we of what it will do, we will let you try it
free. Write today for the free trial offer and
authentic letters of those who have found health
and freedom through this new method.

FREE TEST OFFER

Brooks Appliance Company
172B State St., Marshall, Mich.

Please send me by mail in plain wrapper your
Free Trial Offer for cure of Rupture.

Name .........

LT T YT T
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‘ Musical
Instruments

FRE To Our

4l Students

Your choice of a Violin, Tenor Banjo, Hawaiian Gui-
tar, Banjo, Cornet, Ukulele, Banjo Ukulele, Guitar,
Mandolin or Banjo Mandolin. You will be proud to
own any one of these instruments and you can have
one absolutely free. A few cents a day for lessons is
your only expense. Our system of teaching is so easy
that you can play several pieces by note with thefirst
four lessons. We guarantee success or no charge.
Instrument and lessons sent on one week’s free
trial. Write for booklet today, no obligation.

CHICAGO CORRESPONDENCE SCHOOL OF MUSIC
Orchard and Willow Streets, Dept. 48, Chicago, lllinois

BIG VALUE for 10 Gis.

6 Songs, words and music; 25 Pic-
tures Pretty Girls; 40 Ways to Make
Money; 1 Joke Book; 1 Book on
Love; 1 Magic Book; 1 Book Letter
Writing; 1 Dream Book and For-
tune Teiler; 1 Cook Book; 1 Base
Ball Book, gives rules for games; 1
Toy Maker Book; Language of
Flowers; 1 Morse Telegraph Alpha-
bet; 12 Chemical Experiments;
Magic Age Table; Great North Pole
Game; 100 Conundrums; 3 Puzzles3
12 Games; 30 Verses for Autograph Albums. Ali
the above by mail for 10 cts. and 2 cts. postage.
ROYAL SALES CO.,Desk 145 Norwalk, Conng

Wade Bench Lathe
Cap: 4” dia. x 12"
length. Sliderest has
travel entire length of
bed. Lead-screw inside
bed. Hollow spindle.
. Turning, faecing, bor-
ing, drilling, wind-
ing, thread-cutting. No. { Lathe, plain headstock, $28.00
No. 2 Lathe, back-geared headstock .............. $58.00
Complete line of accessaries at equally low prices. New
catalog sent free. HE GEROLD COMPANY

Dept. S-11, (20 Liberty Street. New York




THE STRATFORD COMPANY, Publishers

N 1908, Mr. Hugo Gernsback, Editor of SciENCE AND INVEN-
TION, published the first radio magazine the world had ever

seen—"“‘Modern Electrics.” In one of these volumes he ran a
story entitled “Ralph 124C 414+ A Romance of the Year 2660.”
This story, although written many years ago, proved more valu-
able as the years went by, because many of the prophecies made
in this book gradually came true.

This was in the days before broadcasting had even been
thought of, and before we had the radio telephone, yet all of
this is faithfully chronicled in this story.

Old-time readers of “Modern Electrics” probably remember the story, and

now have a chance to get the complete book.

A pioneer in the electrical and radio field, Mr. Gernsback has a profound
knowledge of the subjects, coupled with a finely trained and highly imagina-

tive mind.

For Sale By

PUBLISHING CO.,
53 Park Place, New York, N. Y.
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Romance—
Mystery—
Martian Intrigue

Against an amazing back-
ground of mechanical electri-
cal and chemically altered
life of mankind there is set
a brilliant and colorful ro-
mance in the life of the
greatest living scientist of
that age.

Ralph’s love for the beau-
tiful stranger, his conquest of
his rival and the wortsing of
the great saturnine Martian,
culminating in a running
fight in space with tragedy
and terror conquered by al-
most unbelievable and in-
credible weapons, make one
of the most interesting and
gripping stories ever told.

(00
YEARS
HENCE

This unusual combimation has. enabled him to foreshadow
with almost unbelievable accuracy some of the more recent
developments. His earlier predictions, which have appeared
from time to time during the past decade in many newspapers
and magazines, are now realities. Every prophecy is based on
accurate scientific knowledge. His ideas are no more fantastic
than the reafities and commonplaces of our everyday life would
have been to our great grandfathers.

[ i
! EXPERIMENTER PUBLISHING CO., k
8 53 Park Place, New York City. :
] |
[} Gentlemen :—Enclosed find $............ for which ¥
} Dlease send me........ copies of “RALPH 124C 414,” [
1 by Hugc Gernsback. B
n ]
] [l
: NEME © s iieinesineninesiavesasessscsossseannnae :
1 L}
| ] A ]
Inc” : Adress .. ... oo 2006 000660 190 0 o TTRAO ¢ o SO o §ooo :
u 1
............................. W AL AN | | e

[

PRICE $2,15 POSTPAID sn g
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§MusicLessons
| Wit AN ACCRepiTeD scrooL |

A Complete Conservatory Course
B M all Wonderful home study music lessons under
y great American and European teachers,
Endorsed by Paderewski. Master teachers guide and coach
you. Lessons a marvel of simplicity and completeness.

The only recognized Conservatory of Music giving lessons
by the UNIVERSITY EXTENSION METHOD.

The idealof a uine Conservatory of Music for home
staudy based upon lessons containing the cream of the life’s
teaching experience of Master Musicians, reinforced by the
individual instruction of specialists, is now attained.

The instruction of a master—the individual
touch of an accomplished teacher—is yours to
command from the very moment you enroll.

The University Extension Conservatory, by adopting the
Personal Instruction Method, has placed home music study
beyond question as to results. Anyone can learn at home.

Write telling us course you are
Any lnStrument mterestedn;g—Pmno Harmony,
Voice, Public School Music, Violin, Cornet, Mandolin, Guitar,
BanJo or Ree Organ—and we will send our Free Catalog
with details of course you want. Send now.
UNlVERSlTY EXTENSION CONSERVATORY
242 Siegel-Myers Building hicago,

WANTED-MEN
TO LEARN RADIO

$75 to $200 a Week

Right now, everywhere, big,

easy money is being made in

Radio. Field unlimited.Youcan

master radio quickly at home
ingparetime. Nopreviousexpe-

E riencenecessary. Nowisthe time
/ tnenter thisnew, uncrowded field.

" Vi
1 UUU MILE RECEIVING SET Given to Every Student

Our new home-study methods make everything about ra-
dio amazingly simple. No other course like it. Makes you
expert on radio operation, repairs and installations of all

kinds. Send for llterature telling all about opportunities
and how we give you a 1,000 mile receiving set. Don’t
miss this big offer —ACT. Write now for big free book.

RADIO ASSOCIATION OF AMERICA

4513 Ravenswood Ave, Dept. 6 Chicago

Amiaze Your FriendsWith

_ s  Chemical Tricks

Write secret letters w

The ' pour blue, brown and black llquld from

BU‘J 5 a glass of water; make a magic pitcher

H of bluing; make your own magic writ-

and Book | fng paper, your own ink and dyes. It's

of [:hEmLs'lr all easy if you have Chemecraft Junior—

H the pocket Chemical outfit. QGet yours

_— now. Order right avgy and get a FREE

; Copy of The Boy's Handbook of Chem-

P”°El5 Cents | istry; 100 pages of experiments, formu-

_— lae, inieresting chemical information,
money - mal

BOTH

suggestions a n d

catalog of sup-

plies,

THE PORTER ¢
CHEMICAL CoO.

107 Washingten,

Hagerstown, Md. POSTPAID

EMCRAFT
JUNIOR
HEMICAL OUTFH
saice 25

| GET RID OF
SKIN TROUBLES!

Pimples, Blackheads, Eczema, Acne, etc., banished by
marvelous Kiearskin—that soothing, Iragrant., healing
lotion recommended by druggists, physiclans, skin spe-
clalists, barbers and thousands of men and women who
succeeded with Klearskin after all else had failed.
Write at once for our free pamphlet giving
FREE you Invaluable information about the care
of your skin.
yourself attractive, popular and successful.

Shows you how to make
Dept. 26. Kiearskin Institute, 10 East 23rd St., N. Y.

NTS

Carrying Case Free with Blg §
}“‘:othsv::;t«far Te!escom lgn:ggh 3
i b, ol s

ey wel See boy

school 2 mﬂeu
wa — Mrs.
"Raad nnmbers

arrival of
end NO Money ft. Wonda‘r 'l‘ale-
'acope with FREE Case and Strap, depos. tSu with

e ostman only $1.86 plus few pennies poBLAZS.
4 faction guaranteed or ‘-momt ro turned. = Order Nown
RERRY & ©N__ Den* 1251 4 N. Aalsted St., Chtcame

: 3 Cut to
Barrel G ( $
6-Shot Finest
Long Range Revolver
This gun *free’ it you
can beat our P“"e any-
where—4 or 6 in, barrel,
blue or nickel—32, 38-or 22
caliber. Powerful, accurate, hard
hlttlug Money backguarant
Pay on delivery $5.55. Tederal Mail Orders
414 Broadway. New York, Dept- X80,
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Orthophonic Radio )
Phonograph )

By H. WINFIELD SECOR, E.E. |
(Continued from page 803) )
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Any phonograph will be vastly improved
with a 4% to 6 foot horn placed in it, as
shown in the accompanying drawings, but
the ultimate in beautiful sound reproduction
so particularly noticeable in some of the
lighter musical selections, where delicate
shadings of the music occur, is only made
possible by this clever masterpiece of the
engineering laboratory.

A RADIO ORTHOPHONIC PHONOGRAPH

Instead of spending from five thousand up
to fifty thousand dollars or more for an
elaborate pipe organ, the palatial home own-
er of today may spend instead but $1,000.00
and have in his home one of the new radio
orthophonic phonographs shown elsewhere.
This new radio orthophonic outfit has all
the necessary controls on it which enable the
owner to have three different forms of mu-
sical reproduction. The first is regular
acoustical reproduction of music from a
phonograph record, through the medium of
the usual needle, orthophonic sound box and
tone arm, together with the orthophonic horn.
If greater volume of sound is desired than
that required for the ordinary residential
living room, the electrical pick-up may be
placed on the record instead of the ordinary
needle and sound box, and the electrical cur-
rents produced by this pick-up device may
be passed into a vacuum tube amplifier of
several stages. This amplifier contains a re-
markable ballast tube which compensates for
changes in the alternating current line volt-
age, and some of the tubes serve as rectifiers,
so that A, B and C current for the tubes of
the radio set is supplied.

The greatly amplified .voice currents com-
ing out of the amplifier are passed into a
new orthophonic loud speaker which em-
bodies all of the qualities of the new sound
box, in that it can cover 54 octaves of sound
and will not blast or distort any of the notes.
This loud speaker is also used in connection
with the eight tube Super-Heterodyne built
into the cabinet as the photographs show, the
loop aerial for which is enclosed in the cab-
inet also, the loop being rotated by a disk or
dial mounted in the instrument shelf at the
top of the cabinet.

No batteries are required whatever, except
in the event that the owner has no A.C. 110-
volt supply in his district, when batteries
may be placed on the shelves provided in the
back of the cabinet, and the whole radio
phonograph may be operated from the bat-
teries only.

When using the radio or the electrical
phonograph pick-up in connection with the
the orthophonic doud speaker, the sound
waves are switched into the orthophonic horn
by means of a three-way sound valve, the
coatrol lever of which is placed in a con-
venient position. The phonograph motor is
driven by an induction type A.C. motor, and
when using the electrical pick-up for phono-
graphic reproduction the voice currents from
the pick-up device pass through a scratch
reducer filter.

One of the interesting features of the new
radio orthophonic machine is that a jack is
provided on the instrument board whereby
one or more external loud soyeakers placed at
any desired point about the house or hall, may
be connected with the amplifier circuit "when
reproducing radio music or electrical phono-
g-aph music.

The radio set incorporated in this de luxe
radio phonograph is an eight-tube straight
super-heterodyne of the R.C.A. type, and
will do most anything one could expect of a
radio set. One of its features is the new
uni-dial control.
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“80°/ CONDUCTIVITY
PBrings distant signals in more
clearly. Original 19-strand non-
corrosive. Block tin coated.
Flexible, easily handled.

IF YOUR DEALER CAN'T SUPPLY YoU

$ for 100 foot
send ] UU trial coil sent
postpaid.
BUFFALO WIRE WORKS COMPANY
524 Terrace, 9-11 So. 7th Street,
Buffalo, N. Y. ©°°  Philadelphia, Pa.

Become More Efficient

Coursesin Mathematics,Chemistry,
- Psychology, Education, Business,
and 40 other sub]ects command
either High School or College
Credit. Start any time.

The WUniversity of Chicago
CHICAGO, ILL.

27 Ellis Rall
S

% Prlnt Your Own

Cards, Staticnery, Circulars, Paper, etc. Save
money. Print for others, big profit. Complete
outfits $8.85. Jobg‘;‘ess $12, $35, Rotary $160. All
L easy, rules gsent. Write for catalog presses type
etc. THE PRESS CO., Y 47, Meriden, Conn.
I A I EN | S give mventors at lowest
consgistent charge, a
service poted for results, evidenced by many well known

Patents of extraordinary value. Book, Patent-Sense, free.
Lacey&lacey, 44 F St,,Wash.,D.C.Estab.1869.

ADDING MACHINE

Fits Vest Pocket[senDp NO

A marvelous calculator. Does the work

accurately and quickly as n $3u0) machine. In- MONEY
valable to anyone who uses figures. Don’t | Don’tsend money,
carry pad and pencil. This startling invention just name and ad-
will solve all problems ip & minu
men, students, professlonal peoﬁ

z
_ o | Billion

Resnlts in plain sight PRICE
all the time -- clears
instantly. Made of s
steel and brass, in handsome
case, fits vest cket weight
only Boz. Senxooryoursnow

-you'llsave time and money.

V/ Reliable Adding Machine Corp., Dept 161
184 W, Washington St.. chlcago, [11%

Here’s a dandy chance to make money.
Everybody wants one. Fine profit. Write for
pew offer,

As one of the oldent pat-
America we

ress, We 11 shi;
machine poutpnnf
Pay postman only
32 95, Try it for llJ
days. Your money
back if not satisfied

To the

RADIO
DEALER

Let us explain how you can
make the sale of our publica-
tions a worth while, well paying
Write
now and prepare for the Fall
and Winter trade.

part of your business.

EXPERIMENTER
PUBLISHING CO.

53 Park Place, New York City
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Play Your Way to

Popularity with a
L

man in your crowd — win @
new friends — make big

Be the most popular
money! You can doxthth ok
a saxophone —easiest of all —
instruments to play. With the
Lyon & Healy you can play
simple melodies inan hour—
take your place in an or-
chestra in_30 days! No
transposing necessary.
Wonderful ease of blowing.
Special arrangement of keys
makes fingering easiest of all
saxophones. Wonderful tone qual-
ity—even and true.

FREE SAXOPHONE INSTRUCTION
BOOK AND SCALE CHART makes learning
easy. ACT NOW! Be %aymg next month!
FREE TRIAL. EASY TERMS. Money Back
Guarantee. Write today for catalog. Mention
if interested in other instruments.

LYON & HEALY
67-98 Jackson Blvd. Chicago, Ill.

Band Leaders = Write for Special Arrangement

Nadio Dealers
ANTED,/

11 you are the type of dealer who hustles after busn-
ness, who isn’t content to wait for trade to come in but
who takes sets out to demonstrate, can talk and sell
quality merchandise, and knows Radio values, we have
a big preposition for you. Are you that dealer?

09, DISCOUNT TO DEALERS
We manufacture a complete line of high grade re-
ceivers and sell to dealers at 509/, dis-
count. We are distributors fer more
wthan 225 Nationally advertised lines.

Write today for amazing
FREE offers, new 112-page cata-

log and reguiar monthly
catalogs quoting below-the-market prices
on latest merchandise—all free. Every-
thmg in Radio for less.

MERICAN RADIO MFG. CO

1416-18 M Qoo St Dent F. Kansas Gity, Mo.

STUDY AT HOME

Become a lawyer. Legally lramed
men win high positions “and b
suceess in business and public Ilfe
Be independent. Greater opportuni-
i ties now than ever before. Big corpo-
ations are he: ad d by men with lezdl
training.
$5,000 to $10 000 Annually
We gulde gou step by -tep You can train at home dur—
. Degree of LL.B. conferred. LaSalle
practicing attorneys of every
including fourteen-volume Law
et our val 8-page '‘Law
Send for tham NOW .

' ing e
udean lound am

stata Wc fun'nsh all text matena"

Low, cost, easy terms. L]

Gulde" “and ‘‘Evidence’’ books free.

LaSalle E lon University, Dept. 1384-L Chicago

The World’s Largest Business Training Institution

awatlon

W. A, C. Course
in Applied Amﬂana
Engineering. Ma
men earn $2000 to $10 000 a year. Big Free
outfit of airplane parts. \Write for Free catalog.

WESTERN AIRPLANE CORPORATION
Dept. ‘-1 Monadnock BIk., Chicago, Ili.

The Famous KON-VER-TER Slide Rule

Instantly adds, subtracts, divides,
multiplies. converts Traetions or
decimals of an inch. Gives sines,
co-sines, versed sines, co-versed
sines, tangents, co-tangents, se-
cants eo-secants of angles direct-
ly. Gives square roots, squares,
cube roots, cubes and fifth roots
and powers of all numbers. Log-
arithms, co-logarithms, anti-log-
arithms. Instructions with rule.
DeLuxe Model $3. Cash or C.0.D
New England Novelty Company
Wakefield, Mass.

SEXUAL
KNOWLEDGE

320 Pages; Hllustrated; Cloth
By Winfield Seott Hall, M.D., Ph.D.
SEX FACTS MADE PLAIN
Wh every young man and every young
won:::n shgu'ld know-—What every young

husband and every young wife should
know—What every parent should know.

Postpaid
Mafled in
plain wrapper

AMERICAN PUB. CO..

145 Winston Bldg., Philadelphia

Table contents and commendations on request 1

RECORDS NOW ELECTRICALLY
RECORDED

One of the interesting new developments
in the phonograph world, particularly in
view of the fact that the new orthophonic
sound box will reproduce vibrations irom 100
to 5,000 per second, is the newly developed
electncal recordmg process for registering
the voice or musical production. The elec-
trical recording is done by means of a spe-
cial electro-magnetic mechanism operating a
cutting needle, as this mechanism together
with the needle are spirally traversed over
the master record blank in the recording
studio. The voice is picked up by an ordi-
nary radio broadcast microphone, such as
we see in the studios nowadays, and this may
seem very interesting in an offhand way per-
haps. but the marvellous thing about this
electrical recording of records, is that one
or a dozen microphones, if necessary, may be
used, and such gigantic selections as that
of an opera at the Metropolitan may be re-
corded without the least trouble. As the

v

r = 3
¢ New Helicopter- Airplane —l
9 By C. A. OLDROYD

{ (Continued from page 799)

| PN

W .

Here then is a machine that can land in the
smallest possible space, on the roof of a
building, on the deck of a battleship, and
even in the average garden. The secret of
this amazing performance is shown in Fig. 2.

The four wings comprising the large hori-
zontal airscrew are not fixed to the rotating
sleeve at their roots, but are hinged instead.
They are set at an angle to the horizontal;
when the airscrew turns, two sets of forces
will be brought into play:

The centrifugal force will tend to depress
the wings and make them travel in the di-
rection of the arrow “A,” while on the other
hand the air pressure acting on the airscrew
will tend to lift the wing up as indicated by
the arrow “B.” The whole design has heen
arranged in such a manner that the down-
ward pressure, caused by the centrifugal
force, is ahout ten times as great as the lift.
In this manner the wing structure is relieved
of all bending stresses caused by the air
pressure.

These two forces adjust each other con-
stantly, the result is a peculiar beating ac-
tion of the large airscrew wings, similar to
the bearing of a bird’s wing. The lifting
force is considerably increased by this action.

The auto-gyro is automatically stable, and
all the pilot has to do is to steer the ma-
chine up and down as well as sideways by
means of the elevators and the rudders. The
experimental machine shown in the photos
weighs ahout two thousand pounds; it has
a maximum speed of seventy miles per hour.

v v v vV

Broadcast Calls

t (Continued from page 860)
Power
Call & Wave
Letters Name Location Length

WTAZ Lambertville, N. J., Thomas A.
McGuire ..........o..o... 15—261

WTG Manhattan, Kans.. Kansas State
Agricultural College ...... 50—273

WTIC Hartford, Conn., Travelers In-
surance Co. ............ 500—348.6

WWAD Philadelphia, Pa.,, Wright &
Wright, Inc. ....ccoacees 250—250

WWAE Plainfield, 111, Lawrence Jk
Crowley (Alamo Ball Room) 500—242

WWAO Houghton, Mich, Michigan
College of Mines ... . 250—243

WWGL Richmond Hill, N. Y., ‘Radio

Engineering Corp. ...... 500—212 6

WWI Dearborn, Mich., Fmd Motor
Ol ... ;. - - [ g - - 500—266
wwy Detroit, Mich., Detroit News.1000—352.7

WWL New Or]c:ms, La., Loyola Uni-
versity ...l 100—275

wwwW americanradiohistorv com
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World’s Greatest
Thought Discovery

There i3 something cosmic in Man, Beast and
Nature—One VIBRATION in Nature makes the
whole world kin! Flying Ebony and Captain Hal
were checked to win Kentucky Derby, May 16th,
in order named. They did.

Psychology — on — mathematical — basis

FORETELL BY SCALE

The psychological color scheme, the styles, the
advertising leads, the winning letters in names day
after day and year after year.

Winning energy correct in Fifty-four consecuhve
games of World’'s Baseball Series since 1921 and
Dixie Series since 1923—Either the Psychology of
Place, the Pitcher, or an individual Player in
VIBRATION made an outstanding play, hit or
catch that won the game.

Tune-in your conscious Intelectual Energy with
subeonscious urge, or Solar Epergy and win! RBe
=ure you are in Vibration and then go ahead. A
““Good Name'' in vibration \\ith the public’s subeon-
sclous mind {s worth $80,000,

“Mass Intellectual-Pressure :nd th~ Alpha-Matho
Vibratory Scale’*—48-page booklet containing the
greatest thought Discovery of this or any other age,
\s\lnhoolsxam -Wave or Alpha-Matho Calendar—Price

Eleventh Edition; Sold Around the World

{The Yorkshire Institute of Englard placed
order for 500 copies and Books and Authors, New
York, June fssue, “’challenges tha scientists ™"}

MACK STAUFFER'QIB West Terrell Avenue:

Fort Werth, Texas, U. S. A

Credentials: Author of the World’s
Greatest Prophetic and Psychological
novel, **Humanity and the Mysterious
Knight,”” which foretold the broad-

Mouney back

and casting of **human voice.”” Marconi’'s

10 per cent new invention, the *‘reflector,’’ *‘color

in five days music,’”” “World War,"” the election

b Tre * | of President "‘H.*" and over one hun-
if desire dred other wortd events.

> You've heard
=¥ your neighbor praise the
. old reliable Pathfinder, the
wonderful national weekly home
magazine that 3 million people read. You
his unbiased digest of domestic and world affairs for a tri-
A 'l'he Pathfinder is in a class by itself—nothing else to equal it;
time-tested. wholesome. Chuck full of she choicest reading- the
cream of everything. Science, politi rave!, fun, question box.
health, radio etc. jreal stories, picture struction. entertainment
for all. Send I5¢ (colnorsmmps) for thisbig paper on trial 13 weeks,
or $1for full year (52 issues). Pathfinder, Washington, D. C.

ENLARGED PROSTATE

Are you of middle-age and one of the
65% that Medical Men agree are so trou-
bled after 40?7 Do you want to know
what science has done in tracing the
cause of this general affliction? That
you don’t have to suffer and can com-
pletely recover? My free book and
sincere advice will come to you without
cost if you write today. H. Wilson,
Sup’t. Kansas General Research Hospital,
Box 416, Milford, Geary Co., Kans.

Ont; 4Mollons used [n
playing this Iasc!nmng J
instrument.
Hawnnan instruchv:s

tea ( uater
the1s quickly. Pictures
show how. Everythiog ex-

plained clearly.

Play in Halt Hour Easy Lessons
After you get the four Even if you don’t know
easy metions you play one note from another, |l
harmonijous chordswith the 52 printed lessona
ve.¥ little practice. No and the clear pictures
previousmusicalknowl- make it easy to learn

@ necessary quickly. Pay as you play.
Free Guitar Write at Once
and Qutfit in Genaine Seal Gmm You'll never be lonesome with
Fabrikoid Case as 8oon as you en- this beautiful Hawatian Guitar.
roll. Nothing to bny—everythmg Wnbe for Special Ofter and e‘_ly
furaished. No del rms. A posteard will do. AC
FIRST HAWAIIAN CONSERVATORV of MUSIC, Inc.
9th Floor, Woolworth Bidg., Dept.—— 140 New York, N. Y.
pproved as a Correspondence Schnol Under lhe Laws
of the State of New York

. We show you how. Our eas!
£ payment plan makes it easy to
Weequ pyoucompleba
machmeaune<nsndendorsedbygov.
utlons Write today

Ourl.atalog
reeShows, gromentinati

for free

ouhowto Earnigry e MOVikG PICTURE coO.
“tos 50 per IR DearbornSt. Dept 80.Chi
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BURIED
TREASURE
- ¢an still be found In

¥\ CHEMISTRY 4|\ @~

- - A iyl
,,:%)_,__ <32 E 7_f~ B!

Good Chemists Command High Salaries

and you can make yourself [What Some of Our_
independent for life by un- |Students Say of This

Course:
'y e ?
earthmg one of chemlstry S | Itext s gpRealeiic' e el JHIVE

[ antlcipations, Since I have been studying with

d d r ts your school I have been appointed chemist for

ye un lscovere sec e [ the Scranton Coal Co. testing all the coal and

ash by proximate analysis. ‘The lessons are

helping ?iohwgr]ldetfully. i:mcl thek interestin{i
1 " | way in whicl ey are written makes me wa
Do you remember how the tales of pirate gold used to fire O e e A ORLATS "COUZ:

your imagination and make you want to sail the uncharted ;

1 I wish to express my appreciation of your
seas in search of treasure and adventure? And then you 10 = VG Exurets iy LS St
would regret that such things were no longer done. But that merédatlon toé‘he G%neral Ellect.ri: Co. 1 in-
1 1 S e | tend to start e student engineering course at
is a ml‘stake, They‘are done tpday and eve‘ryday not on RSP ORDIEI e Op ] Gl o
desert islands, but in the chemical laboratories throughout | Iines, but the fact that I had a recommenda-

. . . tion from a reliable school no doubt had con-
your own country. Quietly, systematically, the chemist works, siderable influence in helping me to secure the

His work is dificult, but more adventurous than the blood- iolg:%tvlf}é: Eil: e TN
curdling deeds of the Spanish Main. Instead of meeting an yourPeoLrsoRaral s stllide he el I NeEe
g early and violent death on some forgotten shore, he gathers gog&i%%n';ﬂnor graduate this year.—J. M.
T. O’CONOR SLOANE, weal_th and honor through his mva.luable coptnbutwr}s to hu- tnnalsoneTeotrsaTesoellontianaliourbins e
_.AB.,A.M,,LL.D.,Ph.D. 4 manity. Alfred Nobel, the Swedish chemist who invented lt)llo?i' Itr}tln:xfullvy. t{laiedeareét a;lds b_estm:ss&nzk;
g, pstrct o et oni- | dynamite, made so many millions that the income alone from | oo re studicd—JANES 3. KELLY.

can Chemical Society and & practical his bequests provides five $40,000 prizes every year for the From the time I was having Chemlstry it
chemist with many well known

5 3 q H q has never been thus explained to me as it is-
achisvementat itolliacredits INot advancement of science and peace. C. M. Hall, the chemist howt 1 Fais Freodi mentipERvou Biisms] tolom

only has Dr. Sloano taught chemis- | who discovered how to manufacture aluminum made millions | friends, and urging them to_hecome members

try for years but he was for many . 3 X € ]
yoars engaged - in commescial | through this discavery. F. G. Cottrell, who devised a valu- | §iyfii 2 orsenization—CHARLES BEN

i otk. .
Chemiatry w able process for recovering the waste from flue gases, James 1 ,:ihnu glways recommend your sclhool to my
3 - 1 friends and let them know how simple your les-
Gayley, who showed how to save enormous losses in steel | friends and let them know h
manufacture, L. H. Baekeland, who invented Bakelite—these 1 am more than pleased. You dig right in
are only a few of the men to whom fortunes have come | from the start. I am golng to get somewhere

o 3 o with this course. 1 am so glad that I found
through their chemical achievements. you.—A. A. CAMERON.

I use your lessons constantly as I find it

® more thorough than most text books I can
ow 1s the 11me to | =g = mees '
Thanking you for your lessons, which T flnd
. not only clear and concise. but wonderfuily

St d Ch t interesting, I am-—ROLT. H. TRAYLOR.
u y emls ry I received employment in the Consolidated
Gas, Co. I appreciate very much the good

Not only are thers boundless opportunities for amassing :Ve‘;:lg':k:é r":r‘.’_sf'r')osol BEE"I{ER'ecomn‘e“d“i"“

wealth in Chemistry, but the profession affords congenial
employment at good salaries to hundreds of thousands wha
merely foliow out its present appllications. These appli-
cations are innumerable, touching intimately every business and every product in the world. The work of the /
chemist can hardly be called work at all. It 13 the keenest and most enjoyable kind of pleasure. The days

in a chemical laboratory are fllled with thrilling and dellghtful experimentation, with the alluring /
prospect of a discovery that may spell Fortune always at hand to spur your enthusiasm.

You Can Learn at Home V4

To qualify for this remarkable calling requires elaborate speclalized training. Formerly it was /

necessary to attend a university for several years to acquire that training, but thanks to our

highly perfected and thorough system of instruction, you can now stay at home, keep your /CHEMICAL
position, and let us educate you in Chemistry during your spare time. Even with only common

schooling you can take our course snd equip yourself for immediate practical work in a chemical INSTITUTE
laboratory. Dr. Sloane gives every one of his students the same careful, personal super- /OF NEW YORK
vision that made him celebrated throughout his long career as a college professor. Your

instruction from the very beginning is made interesting and practical, and we supnly you /

Home Extension

with apparatus and chemicals for performing the fascinating analyses and experimental Division §
O . work that plays such a large part in our method of teaching, and you are awarded the / 66-X—West Broadway
Experlmental Equlpment Institute’s official diploma after you have satisfactorily completed the course. New York City
. : Easy Monthly Payments o
leage send me at once,
FurnIShed to Every Student You don'it have to ll;ave e{:r; the smat.ll price ofut.h;;l course to start. You can / without any oblliaticgl on niy
pay for it in small monthly amounts—so sma at you won't feel them. part, your free Book ‘‘Opportunt-
We give to every student without additional charge this vy "ot "of cur course is very low, and includes everything, even the tles for Chemlists,”” and full par-

chemlcal equipment, including forty-nine pleces of labora- .\ iioery outfit—there are no extras to buy with our course. Our plan ticulars about the Experimental Equip-
tory apparatus ’?’?d sumﬂlesl. ar&? fgr:’grgtl‘le‘::; ggzg{g:}: of monthly payments places a chemical education within the reach of //ment glven to every student. Also please
and reagents. 1856 compr ?ek ef‘g_l course, The fittea SYeryone. Write us and let us explain our plan In full—give us the tell me about your plan of payment and
used for the experimental work of the . opportunity of showing you how you can qualify for a highly trained / your speclal 30 day offer.

gmvs;ﬂ;‘;)oog:n abojsesrlexl;velsabl:)‘:tatgpsl’y az:e;og'ylsetofrmp‘érr‘?ar‘gg; technizal position without ¢ven giving up your present employment. /

countless experiments. Special 30 Day Offer
Besides furnishing the student with his Experimental /
Equipment, we are making an additional special offer for

CHEMICAL INSTITUTE oot i Weita ioda for full intomstion and ireo ™

NAME ,.coev0c00sc000rccsccccs

book ‘‘Opportunities for Chemists.’”” Send the coupon
OF NE vv YORK Inc right now while 1t s fresh in your mind. Or just /ADDBESS e Feceraeaveee0rasrierastes T ot eenset it oD
’ g write your name and address ory a postal and mall
But what dg, act today bef y 4
i ivi it to vs. ut whatever you dg, ac ay before
Home Extension Divislon ) this offer 1s withdrawn. y
; 66-X—=WEST BROADWAY NEW YORK CITY DON'T WAIT—MAIL CSUPON NOW! [t & - ST eveiion. BTATE......coocviosnun

8.1, Jan. 26

wwWwW americanradiohistory com
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month.

Advertisements in this section twelve cents a word for each insertion.
accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 words accepted.

Ten per cent. discount for 6 issues, 20 per cent. disceunt for 12 issues.
tisments for the March issue must reach us not later than January 10th.

The Circulation of Science and Invention is over 175,000 and climbing every month
EXPERIMENTER PURLISHING CO., INC., 53 Park Place, New York City, N. Y.

Opportunity Ad-lets

YOU will find many remarkable opportunities and real bargains in these columns, It will pay you to'read and investigate the offerings made
every month by reliable firms, dealers and amateurs from all over the country.

] 1 : No matter what you may be seeking, whether supplies,
automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials of the

Name and address must be included at the above rate. Cash should

Objectionable or misleading advertisements not accepted. Adver-

Advertising Agents

Advertising in ali magazines and newspapers at pubiighers’
lowest rates. Rate Book free. Taylor's Advertising Service,
Dept. 6, Freeport, Il

Agents Wanted

Agents Wanted Fufl or Part Time to Sell on llberal
commission new Thermostatic Automatic Carburetor control
Attachment for Ford cars. Increases mileage 100%. No
fioles to drill. Attached in 2 minutes. Does automatically
exietly what Ford Manual instructs driver do by hand.
Cadillue now using Thermostatic Carburetor Control under
Blancke license. Write at once. A. C. Blancke & Co.,
Dept. 863TX. 602 W. Lake St., Chieago.

Robt. H. ingersoll of $1 Watch fame wants gond nien
to seil his Dollar Stropping outfit, an ingenious inventlon
for sharpening all makes of safety razor blades. Great
Beonomic value. Meetlng with nationwide approval. Lasy
to sell. #3g repeat business. Agents having remarkable
success.  Full particulars. Robt. H. Ingersoll, 476H
Broadway, New York City.

Agenis—liest seller; Jem RubbLer Repair for tires and
tubes; sapersedes vulcunization at a saying of over 800 per
cent; put it on cold. It vulcanizes itself in two minutes and
Is guaranteed to last the life of the tire or tube; sells to
every auto owner and accessory dealer. For particulars how
to make big money and free sample, uddress Amazon ItublLer
Co., Dept. 601, Philadciphla, Pa.

Agents— Write for Free Samples. Sell Madisen ‘‘Better-
Made’’ Shirts for large Manufacturer direct to wearer. No
capital or experlence required. Many earn $100_weekly and
bonus. Madison Company, 566 Broadway, New Yorlk.

Big money and fast sales. Ijvery owner buys gold ini-
tlals for his auto, You charge $1.50; make $1.35. Ten
orders dally easy. \Vrite for partlculars and free samples.
American Monogram Co. Dept. 71, East Orange, N. J

W LT R B U e

Agents Wanted (Continued)

Agenis: $11.80 daily pay (send for sworn proof) Intro-
ducing New lnsured Hosiery. 57 styles, 40 cclors, guaran-
teed seven months. No capital or experience required. You
slmply take orders. We deliver and collect (or you can
dliver, suit yourself). Credit given. Pay you daily,
monthily bonus besides. 1926 line now ready. We furnish
samples. Spare time will do. Macocitee Textile Company,
Card 6701, Cincinnati, Ohlo.

Sell Lawtite Deflector Shields to motorists, garages. ete.
Makes any headlight lemal; 100 per cent. profit collected as
sold. QGet details immediately.  Lawlite Company, Dept.
1. 396 Greenwich Street, New York City. -

Agents: No competiticn selling spectacles, guaranieed to
satisfy, only $3.98. Pay daily. We deliver collect. Nearly
everybody buys. $10.00-$25.00 daily easy. True-Fit Optical
Co., CW124, 1528 W. Adams St., Chicago.

Razcrite—Keeps safety blades
Patented Chemical. Demonstrator 25¢.
St., DBrooklyn, N. Y.

Over 100 per cent. Profit, Self-lizhting Gas and Cigar
Lighters. Everybedy interested; repeat business. Sell indi-
viduals, dealers, suhagents.  Particulars Free. 8. I. Dern-
hardt. 148 Chambers St.. New York.

Agents Wanted to advertise our gonds and distribute
samples given to conswmers; 90c an _honr; write for full
particulars. American Produets Co., 5806 Amerviean Bldg.
Cineinnati, Ohio.

sharp. No stropping.
Claus, 1864 Harman

Wonderfu! 1nvention. Ellminates phonograph needles.
Preserves records. Abolishes scratehing. 14,000,000 pros-
peets.  $20 daily. Supply in nocket. Sample rn approval,

it requested. Everplay, Desk E-1, McClurg Bldg., Chicago.

LY

Aviation

Earn $10 daily slivering mirrors, plating and refinishing
metalware, chandellers, bedsteads, headlights. Outfits fur-
nished. N. Decie Laboratories, 1133 Broadway. New York.

$60—5200 a week. Genuine Gold Letters for store win-

dews.  Masily agpiled. JFree samples. Liberal offer to
general agents. Metallic Letter Co., 441 B., North Clark,
Chicago.

$10 daily silvering mirrors, plating and refinishing lamps,
reffectors, autos, Leds, ehandeliers by new method. Outfits
furnished. Write Gunmetal Co., Ave. D. Decatur, 11l

Easy Money Applying Gold Initials, Monograms cn auto-
mobiles. Anyone ecan do Simply transferred from
paper; takes 5 minutes. Make $1.50, cost Se.
free. ‘‘Ralco,’’ 1043 Washington, Boston, Mass.

Only one sale a day means $200 per month!
aew adding machine. Retails $13.00. Work equals $350
machine. Adds, subtracts, multiplies, divldes, automnatic-
ally. Computes feet and inehes. Speedy, accurate, durable,
handsome. Flve year guarantee. Offices, Stoves. factories,
garages, lumbermen buy. one to dozen. A fortune for live

Samples

Marvelous

agents. \Write quick for protected territory and free trial.
Lightning  Caleulator Co., Dept. W, Grand- Rapids,
Michigan.

Bankrupt and Rummage Sales. Make $50.00 dajly. We
start you, furnishing eversthing. Distributors, Dept. 171, 609
Dirision, Chicago.

Wash clothes the new way.

Use the Torrent Automatic

Washer. You will be delighted. Special offer to one In
each locality. Storm Royalty Co,, 3602 Enright Ave.,
St. Louis. Mo.

No Dull Times Selling Food. T1’eople must cat. Federal
distributors make big money; $3,000 yearly and up. No capi-
tal or experience needed; guavanteed sales; unsold goods
may be returned. We furnish you with license. Your
$20.00 starting order sent on trust. Frec Samples to cus-
tomers — Repeat orders sure: Exclusive territory. Ask now.
Federal Pure Food Co., S82311 Archer, Chicago.

Build splendid business making chipped glass number and
name plates. Particulars free. Simplex Co., Dept. 93,
1133 Broadway, New York.

Succeed With Your Own Products, Make them yourself.
Formulas, Processes, Trade-Secrets. Modern Master methods.
Catalog free. D. Thaxly Co., Washington, D. C.

Mirrors Be-Silvered at Home. Costs less, 5 cents per
square fool; you charge 75 cents. Immense profits. plating
auto parts, reflectors, tableware. stoves. Refinishing metal-

ware, ete. Outfits furnished, Write for information.
Sprinkle, Plater 935. Marion, Indiana.

Agents, Mail Order Men. Beginners. Wonderful New
Plan. Gets Money Easily, Quickly, Steadily. Particulars,
Sample Free. Steiling, P. 0. Box 530, Kansas City,
Missouri.

Why work for others? Make and sell your own goods.
Tormulas, teilet articles. perfumes. extracts. Catalog free.
Nat‘l Scientific Labs., 1804W Droad. Rieh d, Va.

Boys—Get a thrce-foot inodel aeroplane free. Write to

o
Aera_Shop, 3050 Hurlbut Ave.. Detroit. Mich.

Chemistry

Develop latent finger prints with non-eradicating powders.
With directions 35 cents prepaid. The Rogers Laboratory,
Rih Lake. Wis. |

Learn Chemistry at Heme. Dr. T. O'Conor Nloane noted
educator and scientific authority, will teach you. Our home
study eorresponcence course fits vou to take a position as
chemist. Sce our ad on page 877 of this issue. Chemical
Institute of New Yurl& ,“f? V. Breadway, New York City.

Experimenters chemical apparatus and radio supplies.
Catalog 5e. Chemical Apparatus Co., 4100 West End,
Chicago.

Master Practical Chemical Aunalysis through my Chart
Method, $3.00. Your chemical proplem solved, $2.00, M.
Goldblatt. 1502 8. Laundale Ave., Chicago, Il

Cheniical Laboratory completely equipped for sale. Miero-
seope included. Merks C. P, Blus Label Chemicals. A,
Wester, 149 E. 137th Street, New York City.

Correspondence Courses

correspondence school courses. All kinds. Sold
Big saving. Money back guarantee.
Liee Mountain, Pisgal, Ala-

Used
on repurchise basis.
Lists tree. (Courses bought).
bama. '
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Educational

Study Microbiclogy. Earn $300.00 a Month. Residential
and Extension Course in Bacterfology, Sanitation, Diploma,
Degrees granted. 71 Piece Urlnalysis Outfit Free to
students. Write for Free Prospectus To-day. International
College of Microbiology, 7190 West Grand Ave., Chieago, 111

Cerrespondence courses. All schools. Lowest prices. Terms.
Catalog Free. Mention Subject. Economy Educator, 410-B
Sansome, San Franeisco.

Used Ccrrespondence School courses save over hali, Bar-
galn catalog 1600 courses free. Used courses bought. Stu-
dents” Exchange, Dept. A, 47 West 42d Street, New York.

Learn to Fly by cheapest method. Send fifty cents for
complete instructions. Avlator James, P. (. Box 16, Dept.
S.1., Morris Heights Sta., New Yok City.

Battery Chargers

Chargers—Moior Generator
Terms

For Sale—One Day Battery
Sets—Tungars—Air Compressors. Sold subject trial.
if desived. Ira Helmick, Box 8-1, Troy, Ohio,

entmt 1 e

Battle Photos and War Relics

For Dens: Relics Coilected from FEurope's DBattleflelds.
Firearms, medals, helmets, etc. Illustrated catalogue and
sample War photographs 2Jjc. Lieut. Welch, 1889 Albany
Ave., Brogklyn, N. Y,

e AL T T )

Books

Study Microbiology, Earn $300.00 a Month, Residentlal
and Extension Course in Bacterlology, Banitation. Diplonas,
Degrees granted. 71 Picce Urinalysis Ouitit Free to Stu-
dents. Write for Free Prospectus today. International
College of Micrcbiology. 7194 West Grand Ave., Chicago.

For Advertisers

| write letters, folders, booklets, complete
manufacturers, mall order dealers. Long experience.
far details. L. Taylor, Box J44, Freeport, Ill.

followup for
Write
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For Inventors

Unpatented Tdeas Can Be Sold. I tell you liow and heip
Jou muke the sale. Free particulars (Copyrighted). Write
W. T. Greene, 808 Jenifer Bldg., Washington. D. C.

Your Chemieal problems solved and working process fur-
nished for Flie Dollars, \Vrite me. W. Stedman Rich-
ards. Consulting Clhiemist, 13ox 2402, 13oston. Mass.

Free—Upon request will send you my literature illus-
trating the following books. Astrology, Character. Clair-
voyance. Concentration, Healing, Hypnotlsim, Magnetism,
Mediumship, Personal Magnetism, Personality, Physiog-
nomy, Salesmanship, Seership, Success, Sex, Will. Yogl
Philosophy, Gazing Crystals, etec. A. W. Martens, E. L.
6, Burlington, Iowa.

o It i 181 2

Books and Magic Tricks

Books, Magic-Tricks, 120 page illustrated catalog free.
Instruetive, entertalning books. Latest in magic. Chelsea,
Station R, Box 24-8, New York.
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Business Opportunities

Get Cash for your patent or invention under our new
plan.  Write at once to Inventors’ Syndicate, 22 Palladium
Bldg., St. Louis, Missouri.

Will assign inventions for Bench Planes and Saw Filing
Clamp.  Allowance made for pateats. John Szake, 2
Grand Central Palace, Inwood, Long Island. Y.

Have Your ldeas Developed. ‘e perfect your invention,
make drawings, models and experiments. also handle patent

swork, Eirficient, Confidential service. The C. F. Ross Co..
Box 10, Indianapolis, Ind.
Tnventors: ‘The monthly reports we give keep you in-

formed latest developments towards Perpetual Motion, We
supply new Standard  parts reusable in construeting Per-
petual or any other mechanieal model. Write for interesting
glformulfon. Progressive Association, Box 86, \Westville,
onn.

Free Book. Start little Mail Order business.
Cortland Street. New York.

You ean have a husiness-profession of your own and earn
big fncome in service feas. A new system of foot correction;
readily lenrned by anyone at home in a few weeks. Easy
terms for training, openings everywhere with all the trade
yon can attend to. No capital required or goods to buy, no
agency or soliciting. Address Stephenson Laboratory, 18
Back Ray, Boston, Mass.

Stop Piodding! Be Successful.
Shop.  Make big profits in any loeality.
furnish_complete equipments $100 up.
free. Haywnod's. 1212 South Oaklev

Pler, 996

Operate a Tire Repair
We teach you and

Book of Opportunity

Avenue. Chiearo.

Advertise in 24 Big Sunday Newspapers, 21 words $15.00.
100 Big Weekly newspapers, 28 words $10.00. Ten best
magazines, 28 words $10.50. We snecialize in magazine
and newspaper advertising at Publishers’ lowest rates.
Lists and consultation Free. National Service, 24, Rieh-
mond Till. New York.

Marvelous New Iuvention 400 per cent. profit. Liquid
Quick Mend for hosiery and fabries. Tremendous demand.
Over hundred other fast sellers. Xoeal and General Agents.
J. F. Johpson Co., Dept. 837, 69 E. South Water St.,
Chicago.

Booklet tells how.

$50 a week. DMail Order Rusiness.
Bradford

Sample and plan 25c. Outfit furnished you free,
Co., Dept. S, Shawnee. Okla.

$50 Weekly, Your own Buginess, enormans profits nian.
Snmynle 50e. Suydam 510748, 112 Street, Richmond Hill,
N. Y,

Money Making Business Chaneces. Particulars free.

Rernard Novitshy. 14 Stark, Pittston. Pa.
Dollars yearly in your hackyard. No mushroom
Particulars free. Jetz, 313 East 89th, New York.

depe.
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Sales, Promoting, Exploiting. Patents and pending pat-
ents. Commission 4 per cent.; alse assistance in obtaining
patents at reasonable co-operatlve rates. Correspondence
invited on good inventions.  Assoclated Inventors, Ine.,
District Natlonal Bank, Washington, D. C. Dept.. A.

— o i
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Formulas

Create a sensation—manufacture Composition Gold Nug-
gets that deceive experts. They have the weight, color and
lock like the genuine article. “Think this over if you are
looking for something different. These nugpgets attract at-
tentton—Quick Sales—large profits—Inexpensively compaund-
ed and will wear forever. Copyrighted manufacturing direc-
tions in detail. also four other valuable formulas for $1.00
(No stamps), Your money back if not as represented. West-
ern Bpecialties Laboratory, Dept. S, 902 Hastings Ave.,

Coeur D’Alene, Idaho.
WO
For Sale
For Sale. Merkel Maotor wheel. nearly new. Price $25.00.

R. E. Uline, Ballston Spa, N. Y.

J:UQ’d
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For the Photographer
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Miscellaneous (Continued)
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Phonographs

Have you a Camera? Write for free sample of our big
magazine, showing how to make better pictures and earn
lﬁonﬁ American Photography, 118 Camera House, Boston,

» ass.

Games and Entertainment

Free with $25 order our large die box. Send 20c for our
large catalogue of tricks, puzzles, wigs, scnsational es-
capes, Oaks Magical Co., Dept. 549, Oshkosh, Wis,

Health

Liberalist—Fundamentalist—whe’s right? The Universal
Fmpire makes this controversy plain for the entire world.
Particulars free. Health Institute, Mecksville, N. C.

Tobacce Habit Banished. No matter how long you have
been a victlm, no matter how strong your craving, no mat-
ter in what form you use tobacco, there is help for you.
Just send posteard or letter for our Free Book. It explaing
everything. Newell Pharmacal Co., Dept. 788, Ciayton Sta-
tion, St. Louils, Mo,

Help Wanted

French plate, Easily learned, im-
tee. Wear Mirror Works, Dept. 36,

Silvering Mirrors,
mense profits. Plans i
Excelsior Springs. Mo.

All men-women, 18 to 60, wanting to qualify for Govern-
ment Position, $140-$223 menthly, local or traveling,
write, Mr. Ozment. 293, St. Louls, Mo., immediately.

Detectivs Earn Big Money. Travel. Excellent opportunity.
Great demand ecverywhere. Experience unnecessary. Par-
ticulars free. _Write, American Detective System, 1974
Lroadway, N. Y.

Work home or travel.
George Wagner, former
N. Y,

Detectives Needed Everywhere.
Experience unnecessary. Write.
Government Detective, 1968 Broadway,

Earn $25 weekly, spare time, writing for newspapers,

magazines. [Experience unnecessary. Copyright book free.
Press Syndicate, 988, 8t. Louis, Mo.

Firemen, Brakemen, DBaggagemen, Sleeping car, !an
porters (colored), $140-3200. Experlence unneccssary. 8§97
Rullway Bureau, Bast St. Louis, Il

U. S. Government Jobs. $95.00 to $225.00 month. Men-
women 18 up. Steady work. DPleasant dutles. Paid | vaca-

tion. Experlence unnecessary. Common education

The Ministry of Agriculture, Egypt, Invites applications
for the foilowing appointments on its Agriculture 1Ruseaich
Staff in Caire. Director of Botanical & Plant Brsed!lng Sec-
tlon—candidate must be in possession of an henors degree in
science or the equivilent and must have had special experi-
ence in cotton breeding. The appointment will be on con-
tract for a period of two yeuars in the first instance and the
post s rated in the Budget L.E.900—1140. The candidate
will be glven in that class the salary to which his qualifica-
tlons will entitle him plus one-quarter of his salary up to
a maximum of L.E.230 per annum as expatriation allowance,
One Economir Botanist. Appointment will be for two years
in first Instance, at 3 salary of L.13.540 and an expatriation
allowanee L.E.135 per annum. Candidates should be in pos-
sessfon of an haenors degree In sclence or the equivalent. I’re-
vious experfence in cotton breeding Is desirable. Note. The
Egyptian pound is worth one pound sterling and sixpence.
Applicatiens together with statements of qualifications and
references (which should be in duplicate) will be received
up to November 20th, 1925 and should be endorsed ‘‘Research
Statt”” and addressed (either to the Egyptian Legatlon in
Washington or to the Under Seeretary of State, Ministry of
Agriculture, Cairo, Egypt.) All particulars regarding con-
ditions of service in the Egyptian Government etc., may be
obtained from the Egyptian Legation referred to above.

Alaska Pathfinder, Tllustrated magazine, three issues with
year’s privilege. Alaska Information Bureau, one dollar.
Pathfinder of Alaska, Anchorage, Alaska.

Gears and Model Supplies, of every description. Catalog
5 cents. Experimenters Supply House, Box 10, Station Y,
New York City.

Sell European Bonds and Coins by mail. Sample Outfit,
25¢. Free price list. R. H. Armstrong, Market St,, Char-
lottesville, Va.

You Can Receive 25 Letters a Day each containing $1.00.
Legitimate working plan and formula $1.00 bill. Henry
Peter Bergman, 802 . 3rd St., Tulsa, Okla.

e
Motorcycles—Bicycles
Don’t buy a Bicycls Motor Attachment until you get

our catalogue and prices. Shaw Mfg. Co., Dept. 6,
Galesburg, Kansas,

i

Musical Instruments

Violins—Deep, Mellow, Soulful—on casy credit terms.
High grade, wonderful instruments of my own make. Devel-
opment of many years’ expertness. Write for book. Gustav
A chning, 2424 Gaylord St., Denver, Calo.
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with our coaching. Full partleulars and list positions—
Free. Write immedlately—today sure. TFranklin Institute,
Dept. L20, Rochester, N. Y.

California Gold, quarter size, 27¢; half-dollar size, 53c.
Columbian nickel and catalogue, 10¢. Norman Shultz, Box
146, Colorado Springs, Colo.

How To Esntertain

minstrel musie,
dialogs, recita-
stage handbooks.
623

musical comedies and reviews,
blackface skits, vaudeville acts, monologs,
tions, entertainments, musical readings,

make-up goods. Big catalog free. T. 8. Denlson & Co.,
8o0. Wabash, Dep'.. 99, Chicago.

Plays,

Insects Wanted

Why Not Spend Spring, Summer and Fall gathering
butterflies, Insects? I buy hundreds of kinds for collections.
Some worth $1 to $7 each. Simple outdoor work with my
instructions, pletures, price-list. Send 10 cents (not
stamps) for my illustrated Prospectus before sending but-
terfiles. Mr. Sinclair, Dealer in Insects, Box 1424, Dept.
41, Ocean Park, Calif.

Instruction

Learn Chemistry at Home. Dr. T. O’Conor Sloane,
noted educator and scientific authority, will teach you. OQur
home study correspondence course fits you to take a position
as chemlst. See ad on page 877 of this issue. Chemieal
Institute of New York, 66 W, Broadway, New York City.

0Old Money ﬁ);mted

$2 to $500 Each paid for hundreds of Old or Odd Coins.
Keep all ald money, it may be very valuable. 8end 10c¢ for
new illustrated Coin Value Book, 4x6. Guaranteed Prices.
Get Posted, We pay Cash. Clarke Coln Company, 14
Street, LeRoy, N. Y.

Patents

Inventions commercialized. Patented or
Write Adam Fisher Mfg. Co., 205 Enright, St. Louis.

Patent A ttorneys

Patents. Send for free booklet. Highest references.
Dest results. Promptness assured. Send model or drawing
for examination and opinlon. Watson E. Coleman, Patent
Attorney. 644 G Street, N. W , Washington, D. C.

unpatented.
Mo.

i

Unpatented ldeas Can Be Sold. T tell you how and h
you make mo sale. Free particulars (Copyrighted 19"3)
Write W. T. Greene, 809 Jenifer Bldg., Washington, D. C.

Lacey Patent-Sense. “'The book the inventor keeps.””

Free. See page 854.
“Inventor’s Advisor,’”’ the valuable Patentbook with 139

Correspondence Courses sold complete: one-third usual Mechanical movements and_illustrations, sent free upon
prices because slightly used; easy terms; money back request. biner, Patent Attorney, 3 Park Row,
guarantee.  All schools and subjects. Write for special New York.

Free catalog. _Courses bought for cash. Economy Edu-

cator Service, H202, West 49th St., New York. Get your own patents. Application blanks, complete
instructipns $1. Cutting Bros., Camubell, Caiif.
Patents, Time counts in applying for patents. Don’t

Machinery and Tools

Concrete Building Block Machines and Molds. Catalogue

free. Concrete Machine Co., 305 South Third St., St
Louls, Mo.
g
Mailing Lists
1,000 Fresh Names of Mail Qrder Buyers $3.00. Bernard
Novitsky, 14 Stark, Pittston, Pa.
Manufacturing
Mechanical Work: all branches. Terfect models. Articles

manufactured to order. liable. Parma Engineering

risk delay In protecting your ideas. Send sketeh or model
for instructions or write for Free hook, “How to Obtain a
Patent”” and “*Record of Invention’’ form. No charge for
information on how to proceed. Communications strictly
confidential, Prompt, careful, efficlent service, Clarence A.
O’'Brien, Registered Patent Attorney, 9299 Security Bank
Tuilding (directly across street from patent eoffice), Wash-
ington, D. C. See page 855.

Millions spent annually for ideas! Hundreds now wanted!
Patent yours and profit! Write today for free book—tells
how to protect yourself, how to invent, ideas wanted, how
we help vou sell, etc. American Industries, Ine., 212
Kresze Dldg., Washington, 1

Inventors—Send for form ‘‘Evidence of Conception’” to be
signed and witnessed, Form, fee schedule, information free.
Lancaster and Allwine, Registered Patent Attorneys in
Enléed States and Canada, 242 Ouray Bldg., Washington,

Miller, Ourdy Bldg., Washington, D. C. Pat-
Electrical Expert: Booklet and

Monree E.
ent Attorney: Mechanical,
priority record Dblank gratis.

Works, Brooklyn Station, Cleveland, Ohio,
an e i
Miscellaneous
Formulas for Beverages, Syrups, Extracts, flavors, etc.
Other rood manufacturing specialties. Free information,

The Formula Co., 1613 Queen Anne Ave., Seattle, Wash.

At last—a perfect dupllcator at low price, Send for de-
tatl. Ilten Sales, 406S, Whittler, Calif.

Represent National Real Estate Organization in your
distriet. Partieulars upon request. TLarge earnings possihle,
exnerlence not essential. VILCCo., 987 Union Trust Bldg.,
Pittshurgh, Pa.

New! Novel! Fascinating! RBuild a
amuse the whole family for hours!
instruections, 25¢ silver.

aex, N g

*Sketchograph.”” Will
Complete plans and
Troy Service, 8 Reservoir Ave.,

"Write, enclosing stamp for particulars.

Patents Procured; Trade Marks Renistered—A compre-
hensive, experlenced, prompt service for the protectlon and
development of your ideas. Preliminary advice gladly fur-
nished without charge. Booklet of Information and form
for disclosing jdea free on request. Richard B. Qwen, 130
Owen PBldg., Washington, D. C., or 41-T Park Row, New

York.

Patents: My fee In Installments.
Frank T. Fuller, Washington, D. C

Free personal advice.

Personal

Booklet of interest to all phonograph owners, free. Bernard
Novitsky, 14 Stark, Pittston, Pa.
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Printing Qutfits and Supplies

Print your own cards, statlonery, circulars, paper, etc.
Complete outfits $8.85; Job Presses $12, $35; Rotary $150.
Print for others, big urom All easy, rules sent. Write
for catalog presses, tybe, paper, etc. Press Company, A-6
Meriden, Conn.

o
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Radio

Attention! 50 Vacuum Tube Hook-Ups. The greatest
collection of Vacuum Tube Circuits ever brought under two
covers at such lnslgnine,mt cost. These dlagrams will be
found in the great ''Rasco’” catalogue which contains raw
materials and parts in a greater profusion than any other
catalogue. 15¢ in stamps or coin will bring the catalogue
to you. Radio Specialty Company, 100 Park Place, New
York City.

Boys, don't overlosk this! The ‘"Rasco’’ Baby Detector.
Greatest detector ever brought out with molded base. Fully
adjustable. See former advertisements in this publication
or our catalogue. Detector with Galena Crystal complete,
50c; the same Detector with Radiocite Crystal, 75c, prepaid.
Send for yours today. Radio Speelalty Co., 100 Park Place,
New York City.

$100 weekiy up. We want experienced Radio men to
operate branch assembling plants, Part or whole time.
Barfield Radio Co., 13 Tillery St., Dept. IS, Brooklyn,
New York.

N

Real Estate

How te Sell Real Estate.
gelus Sales Co., Los Angeles,

Want te lear from owner of farm, city property or store
for sale. _Send description, Real Estate Salesman, 543
Brownell Lincoln, Nebr

i

For Information address An-
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Salesmen Wanted

Take orders for coffee, sugar, flour, meats, canned goods,
staple grocerles, also paints, radio sets, tires. auwo and trac-
tor oils, No capital or bond required. We deliver and col-
lect. Permanent business. Big pay. Write at  once.
Hitcheock-Hill Co., Dept. 83, Chicago.

Selis for $9.75. Prints ad on wrapping paper, envelopes,
etc. $4.00 commission. Send 10c for sample work, Auto-
matic Ad-Stamper, Joplin, Mo,

A Salesman wanted in every town or city within 25 miles
of a broadcasting station to sell Radiogem, the complete
radio receiving set that retails for $2.50. With Radiogem
there 1s nothing else to buy—the outfit includes the Radio-
gem receiving apparatus, 1,000-ohm phope, and aerial out-
fit. The cheapest radio outfit on the market—yet as prac-
tleal as the most expensive. Big money to the right men.
Send $2.00 for sample outfit. The Radiogem Corp., 66R
West Broadway, N. Y. City.

Salesmen—We furnish you a new Ford car immediately
and set you up in business. You own both car and business.
No capital requried. Proflts 350 to 3150 per week easy. Ex-
clusive territory, city or country, Biggest opportunity ever
0! ered husﬂers Territory going fast. Write quick for de-
tails. & H. Walker, Inc., Dept. 36, Herr’'s Island, Pitts-
burgh Pa

Salesmen—Earn $75 to $250 weekly selling our ALL
WOOL made-to-measure suits $25 retail. $4 to $6 profit on
every sale. Six day delivery. United States Fidelity and
Guaranty Bond of satisfaction or money refunded. Experi-
ence unnecessary. Write today for large free spring samples.
Homeland Talloring Co.. Inc., 13 to 27 W, Fayette St.,
Dept. 102, Baltimore, Maryland.

Newest Invention! Sells every office, home, store. Auto-
matieally coils telephone and iron cords. Abolishes snarls
and kinks. Great time and temper saver. $25 daily. Samples
for test if desired. Neverknot, Dept. 1-7, McClurg Bladg.,
Chicago.

Manufacturer World’s Greatest Envelope Sealer seals 2000
envglopes hour. Retails $4.50. Tremendous market, blg re-
peats. Write qulek exelusive territory. Rede, 2050 Notting-
ham Bldg., Boston.

Stories or Manuscripts Wanted

Stories, poems, descriptive articles, plays, etc., are wanted
for publlcation. Submit Mss or write Literary Bureau, 165,
Hannibal, Mo.
B

I P

Song Poems

s i

Song Poem Writers—Send for proposition. Ray Hibbeler,
D24, 4040 Dickens Ave., Chicago.

LT R (e i

Stamps and Coins

Stamps 100 All Different 3 cents. S. I. Quaker Stainp
Company. Toleda,

Stamps, 50 varieties, Africa, Brazil, Peru, Cuba, Mexico,
ete., 10c. 60 different U. 8 c.; 1,000 mixed, 40c.; 1,000
hinges 10c. List free. C. Stegman, 5945 Cote Brilliante,
St. T.ouis, Mo.

Agents wanted to sell stamps received on our big foreign
mail. Send 25c¢ for fine selection. Caleulator Co., Grand
Rapids, Mich.

1l AN
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Typewriters

Typewriters, all standard makes. $10 up. Fully guaranteed.
Free trial. Write for complete 1llustrated lists. Northwestern
Exchange, 121 N. Francisco Ave., Chicago.

Ventriloquism

Ventriloquism taught almost anycne at home. Small cost.
Send 2¢. stamn today for narticulars and proof. Geo. W,
Smith, Room $49, 125 N. Jefferscn Ave., Peorla, IL

i ISR S TR T T

Wanted

o

Exchange letters.
Dorls Dawn Club,

Get acquainted. Make new friends.

East Cleveland. Ohio.

wWwWwW americanradiohistory com

Detectives Earn big Money. Work home or travel. Fx-
perience unnecessary. Write. Georgze Wagner, former Gov-
ernment Detective, 1968 Broadway, N.
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They Called Me a Human Clam
But I Changed Almost Overnight

Send For This Amazing Book

This new method of training is fully described
in a very interesting and informative booklet which
is now being sent to everyone mailing the coupon
below. This book is called, How to Work Wonders

S I passed the President’s office T could
not help hearing my name. Instinct-
ively I paused to listen. “That human

clam,” he was saying, ‘“can’t represent us.
He’s a hard worker, but he seems to have no
ability to express himself. I had hoped to
make him a branch mana-

to any occasion, to meet any emergency with
just the right words. And I accomplished all
this by developing the natural power of
speech possessed by everyone, but cultivated
by so few—by simply spending 15 minutes a
day in the privacy of my own home, on this

most fascinating subject.

ger this fall, but he seems
to withdraw farther and
farther into his shell all
the time. I've given up
hopes of making anything
out of him.”

So that was it! That
was the reason why I had

lodge

toasts

WHAT 15 MINUTES A DAY ¥
WILL SHOW YOU

How to talk before your club or

How to address Board Meetings
How to propose and respond to

How to make a political speech

There is no magic, no
trick, no mystery about
becoming a powerful and
convincing talker. You,
too, can conquer timidity,

been passed over time and

How to
How to

tell entertaining stories
make after-dinner speeches
converse interestingly

again when promotions How to con
were being made! That How to write letters

I . How to sell more goods
was why was just a How to

train your memory

plo(lder—a truck horse How to enlarge your vocabulary
for our firm, capable of How to develop self-.con.ﬁdencg
g X How to acquire a winning person-
doing a lot of heavy work, ality
but of no use where bril- How to strengthen your will-power
and ambition

liant performance was re-
quired. I was a failure
unless I could do what
seemed impossible—learn

How to become a clear, accurate
thinker

How to develop your power of
concentration

How to be the master of any sit-

stage fright, seli-con-
sciousness a n d bashful-
ness, winning advance-
ment in salary, popularity,
social standing, and suc-
cess. Todayv business de-
mands for the big, impor-
tant high-salaried jobs,
men who can dominate
others—men who can
make others do as they
wish. It is the power of
forceful, convincing speech

to use words forcefully,
effectively and convinc-

uation

that causes one man to
jump from obscurity to

ingly.
In 15 Minutes a Day

And then suddenly T discovered a new, easy
method which made me a powerful speaker
almost overnight. I learned how to bend
others to my will, how to dominate one man
or an audience of thousands. Socon T had
won -salary increases, promotion, popularity,
power. Today I always have a ready flow
of speech at my command. I am able to rise

the presidency of a great
corporation ; another from a small, unimport-
ant territory to a salesmanager’s desk; an-
other from the rank and file of political
workers to a post of nationai importance; a
timid, retiring, self-conscious man to change
almost overnight into a popular and much
applauded after-dinner speaker. Thousands
have accomplished just such amazing things
through this simple, easy, yet effective train-
ing.

WWW.americanradiohistorv.com

With Words. In it you are shown how to conquer
stage fright, self-consciousness, timidity, bashful-
ness and fear—those things that keep you silent
while men of lesser ability get what they want by
the sheer power of convincing speech. Not only
men who have made millions but thousands have
sent for this book—and are unstinting in their praise
of it. You are told how to bring out and develop
your priceless “hidden knack’—the natural gift
within you—which will win for you advancement in
position and salary, popularity, social standing,
power and real success. You can obtain your copy
absolutely free by sending the coupon.

Now Sent .~

Free /

Chy-
€ g
R
i - -
G .
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NORTH AMERICAN INSTITUTE

3601 Michigan Ave., Dept. 1421, Chicago, Illinois

——_—————..———-I
North American Institute,

] 3601 Michigan Ave., Dept. 1421, 1

Chicago, Illinois.

l Please send me FREE and without obliga-

tion my copy of your famous book, How To
l Work Wonders With Words.

IName ........ BAB 060 o 9006 00 000 020

IAddress ..... AR 006 600000 000 00000 .l

CitySETIYr.- - 800008880000 - g0 State..........
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HAWKINS ELECTRICAL GUIDES \oumes

3500 PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH

Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you need to know
about Electricity. Every important electrical subject covered so
you can understand it. Easy to study and apply. A complete,
practical ‘working course, in 10 volumes. Books are pocket size;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT
Magnetism—Induction — Experiments — Dynamos — Electric Ma-
chinerv—Motors—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management
of Dynamos and Motors—Distribution Systems—Wiring—Wiring
Diagrams — Sign Flashers — Storage Batteries — Principles of Alternating
Currents and Alternators — Alternating Current Motors — Transformers —
Converters—Rectifiers—Alternating Current Systems — Circuit Breakers —
Measuring Instruments—Switchboards—Wiring—Power Stations—Installing
—Telephone—Telegraph—Wireless—Bells—Lighting—Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Index

of the ten 'numbers.
SHIPPED FREE

Not a cent to pay until you see the books. No obligation to buy unless
you are satisfied. Send Coupon now—today—and get this great help
library and see if it is not worth $100 to you—you pay $1.00 a month for
ten months or return it.
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SEND NO MONEY—SEND ONLY THIS COUPON
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THEO. AUDEL & CO.
65 West 23rd Street, New York City

Please submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number). Ship at
once prepaid, the 10 numbers. If satisfactory, I agree
to send you $1 within seven days and to further mail
you $1 each month until paid.

Occupation ...........o.... . e . AL
Employed by ....... ... il R0 &8 0P 0 OO E0 00 oy
Home Address ......... B eNug s e A et e e B

IS EHEIEE om0 o Mo to: Slok 50 0mio £ 02 Gl 1500 806 0806050 090
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Not aFad~A Proven Scientific Instrument

tontis
VIO LET RAYS

Letterson
Request~

ATk
Health-Vigor-
varvatous- Y IOLET RAYS
Use it Yourself<-Home

uccess-

We offer FREE this wonderful book de-
scribing the marvelous, strange new force,
Vidlet Rays. Explains in simple words and
pictures how Violet Rays revitalizes every
cell and works apparent miracles ‘in_helping

Practicing physicians and plain home folks
explain in this book how Violet Rays has
made them well, strong and happy. 60
pages, illustrated with actual photographs,
It's FREE.

A Proven Aid
To BEAUTY

Brings natural, magnetic

scientific charts and diagrams. beauty of healthyene diet-

to overcomé pain and sickness. - gy
ﬁCtS (nSfanﬂS’—NO DG(BY, No Wal'“ng ;{Ozer;e treatments s a v e

ments are so pleasant that all my patients like it,”’ writes
Dr. Duncan, Kewanee, I1l. You can use it at home and
get equally good results yourself.

Violet Rays work at once, you feel results immediately.
“Violet Rays is the finest thing I ever used to relieve con-
gestion in any part of the body, and to relieve pain. Treat-

The New Way—No Medicines

Check Your Ailment Below for Free Advice
Here is a partial list of ailments successfully treated with

SR e

Acts without drugs or
medicine, it’s scientific,

Rays treats successfully,
and many others. Success

Violet Rays:

3 : . o Catarrh Eye Disease Nervousness Sore Throat
goes gfter the cause, that’s in Business and Social af- Chilblains Falling Hail NEura'gia S s
why it gets results. Note fairs depends on health, it Colds Hay Fever Neuritis Tonsilitis
the list of ailments Violet is in your easy reach. Constipation - Headache Paralysis Whooping
Deafness Goitre Piles Cough
s e n d FOR F R E E B o o K Earache Insomnia Rheumatism Asthma
NEW Eczema Lumbage Skin Diseases

REVEALS MARVELOUS SCIENTIFIC METHODS

Explains how Nikola Tesla discovered Violet Rays, how it works,
why it.heals. Tells what doctors and plain folks accomplish in
conquering pain, disease and nervous troubles. Shows charts of
human body, explains where pains start, how to banish them.
Offered. FREE for a limited time only, to introduce Violet Rays.

VI-REX ELECTRIC CO., 3150 PEORIA sT.
Please send me without any cost or obligation your free book

describing your VI-REX Violet Ray Outfits, and details of your
free trial offer.

Liberal Pa Men and women, without ex- Ngme oo oo aa. mgn e
perience, earn liberal profits in
i spare time showing Violet Rays
To Representatives > i1 @ broves resuits Addrzssn. . L0 SNSRI PR | DR
first demonstration, sells on sight. Wholesale price and per- )
manent territory to representatives. Gity™. . .. = State
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