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Public Bufdings Are

* Big Users of Electricity

Huge Power Plants Need
Expe+ts to Operate Them

Hydro-Electric Plants
Being Bullt Everywhere

Be a Cerfificated Electmal

E]ertrlcal @onstruction

Needs ‘Trained Lmens

Expe

Earn 350010 *10000aYear
In This Big Pay Field. .

LRAINED “Electrical

Experts”

are in great demand at the high-

est salaries, and
ties for advancement
and a big success in this
line are the greatest ever
known.

“Electrical Experts”
earn $70 to $200 a week.
Fit vourself for one of
these big paying posi-
tions. Big jobs every-
where are waiting for
trained men'to fill them.

uate. If you can read and write English,
my course will make you a big success.

the opportuni-

Electri
Ofter

It is the most simple, thorough, and

- successful Electrical
Course in existence, and
offers every man, re-

time, an “Electrical Ex-
pert,” able to make
from $70 to $200 a

week.

fied Rallways
n Biz Fteld

Learn at Home to Earn
$12.00 to $30.00 a Day

Today even the ordinary Electrician
— the “screw driver” kind — is making
money—big money. But it’s the trained
man—the man who knows the \vhys and

whesefores of Electricity—the *

‘Electri-

cal Expert” = who is picked out to
“boss” ordinary Electricians — to boss

can

time only i1s needed. Be an

Big Jobs—the jobs that pay.
IK*'\1:211'n to fill one of these jobs—spare
“Electrical

You, too,

Expert”—Earn $70 to $200 a weekd
Age or Lack of Experience

No Drawback

You don't have to be a College Man ;
* you don’t have to be a High School grad-

b
L. L. COOKE, Chief Engineer Chicago |
|

Engineering Works,

Dept. 25, 2170 Lawrence Ave., Chicago, 111

Dear Sir: 1d a¢ ance the “Vital Facts”
cAninine ‘e Las:nns, your Big Book, |
N Yree Outfit and

<

fully prepaid, i
At

I Give You a Real Training

As Chief Engineer of the Chicago En-
glneermg Works, | know exactly the kind of
training a man needs to get the best positions
at the highest salaries. Hundreds of my
students are now earning $3,500 to $10,000 a
year Many are successful ELECTRICAL
CONTRACTORS. Every branch of Elec-
tricity is open to vou when you have finished
my course, My experience as a practical en-
gineer and my

gardless of age, educa-|
tion, or_previous ex-
perience, the chance to
become, in a very short

Automotive Electrieal
Men Are Needed

under bond to return every single penny paid
me in tuition if, when you have finished my
course, you are not satisfied it was the best
investment you ever made.

E -Electrical Working
Outfit- FREE

1 give each student Outfit of Electrical

and Measuring Instru-

absolutely FREE. 1 also furnish
them with all supplies, including examination
many other things that other
schools don’t furnish. You do PRACTICAL
work—AT HOME with this Outfit. You
start right in after the first few lessons to
WORK AT YOUR PROFESSION in a
practical way.

You Owe Yourself the Best
Why Not Get I1t?

T o make
yourself the
big success
you want to
be—to get the
big money
and makea
name for
vourself —
you need the
best training
you can get.

blalaud In my big Frev Book.

most unusual
Some Features of course makes
%yk&?(% &3;; this possible. I
& eC i\ even have spe-
o , cia] lessons for
those who want
Horl;:e SltudyTranlng to go into busi-
s e:v: ;‘““:’""‘1' ) ness for them-
. raetiea oney aking
- Instruetion-——no useless selves.
high-sounding theory.
2. Free Electrieal Outtit
Finest outtit eves sent Your Sat"
nu:.i for ‘m!me oxperiment - -
and praciieal use,
3. l“r(e’el Empinyment Service. ISfaCtlon
eips you get a goud
fob. Guaran-
1. Free Consulting Service.
(No chanee (0 ret stucl teed
on  anything, while
studylng or afterward,) S
& F:-in Fngineering Maga- o sure am I
ne.

JL 6. “Free use of my Electrical that A _c.an
7 glaborators. 2 learn Electricity
. uxira ourses ree 5

Radio—Eleetrical Draft- I_s° sf‘"'e am 1
ng b B
8.' Spure Time Work—Rne }l'!t n~ tow stirdy
¢lal_earn - while - sou ing with me you,

earn lessons. 1
8, Reduced prices on all too, Cﬂ.h Zetnnto,
a4 PF;:‘M;:»?I Supntles. the “big money”
sl 8 A
R nCReCinEntee class in electri-
These features nre all ex. cal w'nrk, that 1

will guarantee

2150 Lawrence Ave.

Get it right

here—Now—Where results are guaranteed.

Get Started Now—Mail
Coupon

I' want to send you the “Vital Facts” of the
Electrical Industry, including my Electrical
Book, Proof Lessons, »und a .sample of my
guarantee bond all FR.E. These cost vou
nothing and you'll enjoy them. Make the
start today for a bright future in Electricity.
Send in the coupon—NOW.

L. L. COOKE, Chief Engineer
Chicago Engineering Wcrks

Dept. 25
Chicago, 111,
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Not one of these jobs is beyond your reach
Which one do you want?

The kind of a fellow who gets ahead today—and holds one of
these high positions is the fellow with #raining. Nowadays
employers can find men with training very easily — because
colleges are graduating them pretty fast—so the fellow who
had to leave school early is handicapped unless he gets train-
ing during his idle hours.

Today you can get it in your home town, every man can,
regardless of how much time he spent in school. And you
can make every hour of your practical experience pay big
dividends as well. American School training was made for
YOU and has brought success to thousands.

Big Raise in Salary

It is easy to get, if you go about it in the right way. You have often
heard of others who doubled and trebled their salaries in a year’s

. time. You wondered how they did it. Was it a pull? Don’t you think

it. When a man is hired he gets paid for exactly what he does, there
is no sentiment in business. It’s preparing for the future and know-
ing what to do at the right time that doubles and trebles salaries.

Why Don’t You Try It?

Why don’t you see what an American School course will do for you?
Our experience in helping thousands of others will surely help you
get to the top. If you really want to get ahead, get busy and—

Mail This C&upon Today

Send us your name and address on the coupon. Just write under-
neath, in the coupon what job you want to hold. We'll tell you how
you can get just the trainirg you need right in your own home.

Y#u'll be under no obligation—and the information you will get will
do you a great deal of good. Let us help you. We are at your service
—and all you need to do is to send this coupon with your name and
address. Do it now—for your own sake and the man you want to be.

American School °;% , Chicago, U. S. A.

" I want this job— tell me how to get it.
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sz, ELECTRICAL TECHNICIAN

“The Highest Paid Electrical Expert”’

Get your Electrical Technician’s Certificate through me, and you will be
guaranteed the aid of my organization to secure you a position paying
you the highest salary you ever received to start.

Command $250 to $600 Monthly ™ ameis™

My course is designed to fit you for a position as Electrical Publicly
Technician, Supervisor, Foreman or Manager of Equipment. Endorsed by
These positions cover the Electro-technical field and pay a Its Students‘
rate of compensation running into thousands of dollars a year.

'ake my lHome Study Course and prepare yourself in spare  READ THIS
time by this most simple, direct and inexpensive method, to
become an expert in Motor Maintenance, Armature Winding,
Battery, Sub-Station and Power House Work, Automotive,
Aircraft, Tractor and Illuminating Engineering, Generator,
Switchboard and House-Wiring, Transmission, Installation ©f the S. & H.
and Line Construction, and 1 will not only guarantee your Electrical ~Works,
success in this study, but 1 will undertake to train you 1how actually taking
until you are actually earning $3000.00 a year. More this course, do here-
than that, when you graduate. and are qualified to re- by certify that it is
ceive vour Electrical Technician's Certificate from me, ¢qual and also su-
if vou are not more than pleased with vour training, if #erior to all claims,
you are not fully convinced your earning power has been and that Mr. S, V.
GREATLY INCREASED, or if you are not completely Smith can and will
satistied you can hold down a high-class job at the high- do all he agrees.

We, the under-
signed, a committee
representing students

est rate of compensation paid men of your experience — Signed:
either you may come in with me and finish your training here J. H. KiLLiaN,
in my plant—at no cost to you—or— GeorGe DoBRrUSIN,

8. V. SMITH
Chief Engineer
Home Study Dept.

STANLEY BERGER,

I WILL GIVE YOU MY COURSE—FREE /70,

There are not “ifs” nor "buts™ about this offer. If you have a common school education, and will agree to study
a little evenings for a few months, | guarantee to train vou to be a first-class man, or the counrse need not cost you
one penny. Therefore, write at once, or mail the coupon, for full details of my truly remarkable proposition. Do
this NOW, to avoid possible disappointment,

Splendid Outfit Free with My Course

I will ship to you from stock a commercial-sized ELECTRICAL. MOTOR and a working outfit of electrical
instruments, new material, wire, appliances and apparatus, freight prepaid and absolutely FREE. Simply
send me the coupon, or write me, AT ONCE, and become a student of this simplified, Home Study Course,
and this outfit becomes yours without one extra penny cost to you. It will enable you to do experimental and
practical electrical work right in your own homé, and, in conjunction with my unlimited, personal super-
vision, should aid you to be actualh making money within a very short time.

RADI In addition to the wonderful electrical outfit mentioned above, if you reply to

this ad promptly, 1 shall also give vou, without cost to yvou, a complete EX-
F R E PERT’S training in Radio. With this up-to-the-minute, FREE course in Radio

(covering Construction, Operation and Installation), and my help—it is possible
for you to make 50.00 a week right in vour own home town, while learning. This is a won-
derful opportunity for you, for I shall supply what you need to do this at no expense to
you, and you can start RIGHT IN—AT ONCE. Get details NOW — Send Coupon, or
write me—TODAY. ACT—for results.

Desk EE-2,
V. SMITH,
Chief Engmeer

Home Study Dept.
S. & H. Electrical

orks
308 So. Green Street,
Chicago.

S. V. SMITH, Chief Engineer et e
Home Study Department, S. & H. Electrical Works B e Bo el Bl &

also how you aid me free to make
Desk EE-2

money while learning. Send particu-
308 So. Green Street - - - - Chicago, Il

lars at once free of charge.

Address. . cceiiaiiiiceiaaia..
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Wonderful Radio Books

TALKERS

HOW T0 BUILD THEM
i
HWINFIELD SECOR € €

THMEL £.1.CO. @

188 FULTAN ST, NOW WAK OTH

for use with radio receivers of

LOUD - TALKERS

HOW TO BUILD THEM

By H. WINFIELD SECOR

Associate Editor of

I"his book describes how 10

Science & Invention

build two distinct and different

1y pes of radio loud-talker~, which can be built wit’ either electro-
magnetic field 1o be excited fromn storage battery, as well as
permanent magnet field requiring no separate hattery excitation.
I'b= third chapter deals with improvised loud-talkers and gives

clear and complete instructions
the Baldwin and other tvpes.

given of the author’s own radio receiving set, comprising one
tor and three stages of audio-frequency amplification, together

loud-talker.

on how to build suitable horns
Several elaborate hook-ups are
stage of radio-frequency, detec-
with all the connections for the

_ Complete data is given for all the parts of the loud-talkers, including the field magnet wind-
ings, as well as the diaphragm or moving coil windings, and al<o the step-down transformer
1o be connected hetween the vacuum tube amplifier and the loud-talker proper.

]n. preparing these d;signs the point has been constantlv kept in mind to use the simplest parts
possible, so that practically anyone can build a successful loud-talker equivalent to the commer-
cial types costing $40.00 or more

.Even whgre the experimenter does not possess the skill or the time to make all the parts
Inmself, which are really few in number, he may save a great deal of money, or at least half
the price of a commercial loud-talker, by having the difhcult parts made in a local machine

shop, and then assembling them and winding the coils himself.

Circuit connections and data

for the size of wire, etc., are given for placing the loud-talker on a separate floor or in another

part of the house not occupied

by the radio receiving set. A

very valuable book, giving data

which cannot be obtained anvwhere else and which has not been published before.

64 pages, 25 illustrations, bound in beautiful taco-color cover, size 5YVi x 7V inches; Price pre-

paid, 25 cents

HOW TO MAKE
RADIOPHONE
RECEIVING SETS

- -
e

LDRARY NO2

™e uvumtnvzl’f

AOW TO MA
aaDlo-PH
RECELVING 3

COMPLETC DI p
UL
B ESE

.co.
THE £ L Seas arr

A non-technical hook for the be
ginner. Gives complete construction
al dJata on the hbuilding of a com
plete Crystal Detector Set, Tuning
Coil. Loose Coupler and a Single
Audion Tube Set with Amplifying
Units. It furnishes all dimeusions
and working drawings of every part

that must l')c constructed by the
amatenr.  Written in plain, simple
language that anyone can under

stand. The opening chapter gives a
complete description of the theory ot
radio and tells what it’s all about
teaching the prir.ciples of wireless so
that the constructor knows what he
is doing.
48 Pages. 26 1llustrations

Bound in Beautiful Two-Color Cozer
Size. 5%x7% inches. Prepaid 25¢

EVERY RADIO
ENTHUSIAST
SHOULD HAVE
A COPY OF
THESE BOOKS
WRITTEN BY
THE
FOREMOST
AUTHORITIES
IN EVERY
BRANCH OF
THE SUBJECT

25c.

Each

Postage Prepaid

RADIO FREQUENCY
AMPLIFIERS AND
HOW TO MAKE THEM
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AN AMP"‘
0 How To MAKE THEM
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This book is for the morc ad-
vanced amatcur, showing the con-
struction of the Radio Frequency
\mplifying Transformer and giv-
ing complete constructional data. It
shows the application of Radio
Frequency to amplifying units that
the amateur may already possess
and gives 15 hook-ups showing praec-
tically every use Radio Frequency
Anmiplifying  Transformers can  be
put to

32 Pages, 15 Illustrations
Round in Beautiful Two-Color Cover
Size. 5% x7% inches. Prepaid 25c.

Order from your dealer—or direct from us

THE E. I. COMPANY »

Dealers: Hrite for our attractive wholesale proposition.

233 FULTON STREET
EW YORK CITY, N. Y,
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AN and beast react with electric
speed to a warning of danger,
if the alarm is immediate and

personal. Self-preservation is the first
law of Nature. Yet subtle perils far
more disastrous than any we expect to
meet lurk in the shadow of our fan-
cied security. They are the dreaded
ogres of Famine and Disease.

A few years ago the world faced a
famine more terrible than any n his-
tory. Nitrates, the most essential ma-
terials for enriching the soil, were be-
ing rapidly exhausted, and universal

starvation seemed inevitable. Everyone
knows that plants must fewl, and if the ground
is not replenished with the chemicals they have
consumed. vegetution will eventually dle out.
Nature's way of making up the deficit is too
slow  for our concentrated population. and
farmers have resorted to artificial fertilizers
for apes. Europeans, always more reeeptive to
the teachings of Chemistry than we. riise
more than twice as much prain per acre ay
Americuns, owlng to their ygreater use ol fer-
tilizing chemicals.

The principal substance used for this
purpose is sodium nitrate, better known as
Chile saltpetre. because of the larye deposits
of it in that country. Millions of tons of this
precious chemlical were beinyg mined annually,
for vast quantities are consumed in making
cxplosives and in other industries, besides thut
required for agriculture. Chile kept getting
richer, but her nitrate heds ot continually
poorer until their inevitable exhaustion became
a grisly prospect. .\nd therc was mo other
source of supply!

Tt was here that electro-chemists
stepped in and devised a way of mahing nitrite
from the air! ‘They stole a trich from Natare,
using an artificial bolt of lightning, the electric
arc, to chanpe the nitrowen and oxygen into
nitric acid. This is indeed what happens dur-
irg a thunder-storni, though to u very slixht
extent. Other methods followed, und thanks to
Chemiistry the air-inade nitrates can now be
sold for less than the =altpetre of Chile. Better
still, the supply is unlimited.

Today we are confronted with sim-
ilar crises. There are impending shortages of
other important raw materials. Yet so great is
the jyeneral confidence in chemistry to solve
such oroblems, little anxiety is felt. A wenlth
of opportunity awaits the chemist of the pres-
ent. particularly in the fascinating field of
Electro-chemistry. In many industries there are
hundreds of chemists employed by a single
company. Thousunds of e¢oncerns have chem-
ists supervising the quality of their output and
of the materials they huy. In countless eupacis
ties a knowledge of Chemistry is essential.

Chemical Institute of New York, Inc.

Home Extension Division 5

X
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You Can Learn Chemistry at Home
Dr.T.0’Conor Sloane WillTeach You

Dr. Sloane, Educational Director of the Chemical Institute of New York, is one of this
country’s foremost authorities on chemistry. He was formerly Treasurer of the American
Chemical Society and is a practical chemist with many well-known achievements to his credit.
Not only has Dr. Sloane taught chemistry for years, but he was for a long while engaged in
comrmercial chemistry work.

The Chemical Institute of New York was originaily founded to fil' a long-felt need in the
Fdueational field. Thousands of young men and young women, realizing the wonderful oppor-
tunities for the chemist produced by the recent war and the assumption by the United States of
world leadership, were keenly anxious to enter this promising field. Many of these prospective
students, however. were unable to give up their regular occupations to devote the necessary time
to their training. Correspondence study at home was the only solution.

Dr. Sloane will teach you Chemistry in a practicat and intensely interesting way. Our home
study eourse written by Drv. Sloane himself is thorough, loxical and remarkably fascinating. It is
illustrated by so many experiments that are performed right from the start that anyone, no mat-
1er how little edueation he may have, ean thorourhly understand every lesson. Dr. Sloane teaches
you in your own home with the same individual and painstaking care with which he has already
taught thousunds in the class room.

The Personal Help of Dr. Sloane

Dr. Sloune will personally examine and correct all of vour examination papers, pointing out
your mistakes and correcting them tor you. lle will, in sddition, give you any individual help
you might need in vour siadies I'his personal traininyg will be of inestimable vulue to you in
your future cuarcer

Easy Monthly
Payments

You can pay in small monthly amounts as
you go along. The price of our course is very
reasonable. and includes everything. There
are no textbooks to buy extra, and the chemi
cals and apparatus used for experiments arc
supplied to the student zeithont udditional
charge.  Our plan places an education m
chemistry within the reach of everyone

Experimental
Equipment

Given to Every Student With-
out Additional Charge

We prepay even the shipping chatyes on
the outfit. It comprises 42 pieces of appa-

rutus und 17 chemicals and reawents. The l—' e S D D v SN S S —

fitted, heavy wooden case serves not only us
& eurrying case, but also as a laboratory
accessory for performing experiments.

CHEMICAL INSTITUTE OF NEW YORK, Inc.
Home Exteusion Division 5
I 110-D Liberty St., New York City.

Special 30-Day Offer

For u short period we are making a speciul
offer that will be worth your while 10 take
advantage of. Write for our free book. usiny
the coupon below or simply a postal card. This l
will not obligate you in the least. Do not wait
until tomorrow. Send the coupon now while

Please send me at onee without any obliga-
tion on my part. your free Book “Opportuni-
ties for Chemists.,” and full particulars about
the Experimental hkquipment furnished to
cvery student. Also please tell me ahout your

you think of it, and let us tell you our story. I NAME NS 30t P a WAl A eresnEoarsht |
| ADDRESS. ................ o Eapy s EF ¥y P t
I CLITY wn enadanion . boe dersrsisisrors s e hiis wreretororors s 5%
140-D Liberty Street, New York City | srare ... - B
l S.&1,5.23 |

plun of payment and your special 30 day offer.
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& Master Electricity By

| 1 [

i Actual Practice

The only way you can become an expert is by doing the

very work under competent instructors, which you will be

4 i called upon to do later on. In other words, learn by doing.
3 That is the method of the New York Electrical School.

G J—— ~ Five minutes of actual practice properly directed is worth

i \ 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

j/ . ¥ be the only men that are fully qualified to satisfy EVERY

‘ > ( - demand of the Electrical Profession.

= The Only Institution of the Kind
in America

11 At this “Learn by Doing” School a man acquires the art
; e of Electrical Drafting; the best business methods and ex-
e f 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.

R M Over 8,000 Graduates are Successful Men
w i A in the Electrical World

Ty

// No previous knowledge of electricity, mechanics or mathematics is
< necessary to take this electrical course. You can begin the course now
Wi ﬁ 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.

TP Y PR R PR R N R R L

’
New York Electrical School :

29 W. 17th St., New York, N. Y. ' N Y I

Please send FREE and without obligation to E ew Or
me your 64-page book. : °

]
.................................... NAME l
i Electrical Schoo

.................................. .
................ CITY ..............STATE 1 29 West 17th Street, New York

y.’



sy e

Volume XI
Whole No. 121

. S
)\ 7 1) ~ MAY
\\§ § | ¥ 1923
H. GERNSBACK, Eb1Tor AND PUBLISITER No. 1
I, WINFIELD SECOR, ASSOCLATE EDITOR S
T OCONOR SLLOANE. Ph.D)., ASSOCIATE EDITOR
Editorial and General Oftices, - - - 53 Park Place, New York

" I L A

““ThoseWho Refuse to Go Beyond Fact Rarely Get As Far As Fact’’--HUXLEY

i i

s o NNBMAGIIRILImIn e

The Future of Broadcasting

HE layman, upon being first introduced to present-
day Radio, invariably expresses astonishment that
the service costs him nothing. People have become
s0o used to paving for service, that they can not
comprehend why our various broadcasting staiions should
render such a wonderful service as they are doing now,
free of charge. ‘The modern hroadcasting station costs
anywhere from $10,000 upwards, for the installation, and
this will not be a first-class station. A high-powered mod-
ern broadcasting installation costs as mueh as $30.000, in
its first investment, Then there is the personnel, adver-
tising, and other expenses, that run up to anywhere from
$10,000 to $50.000 a vear ior each and every station.

Many people who have not known the inside of the
story have been unwilling to invest money in home out-
fits, because they thought that broadeasting could not pos-
sibly last. These people, and there are a good many of
them, seem to have an idea that most of the broadcasting
stations are only for temporary use, and that sooner or

later they will be forced to ¢o out of business.

Many letters come to the editor’s desk in the course of
a day, that express just such apprehensions.  The usual
question is “Will broadcasting last?”

The answer is that there are some 600 stations in this
country now, a good many of them over a year old, and
a fair percentage which are alreadly three years in existence.
These stations have constantly increased their power and
improved their programs until they have now become a
national institution.

Of course, some of the stations are operated simply as
an advertisement for the firm that is doing the broadcast-
ing. Thus, for instance, large newspapers and big depart-
ment stores think the advertisement and publicity is well
worth the money.  Naturally these stations do not broad-
cast, and offer no wares for sales. One of the largest
eastern broadcasting stations, owned by a large depart-
meat store, never once in its history has mentioned the
uame of anv product which it had for sale. Al the ad-
vertisement that the store gets out of the station lies in
the few words of the announcer, saying that Station So-
and-So, operated hy Such-and-Such a Department Store,
is broadcasting This-or-That Opera tonight.

It is assumed that the several hundred thousand listeners
who hear the name of this department store mentioned.
constitute a foundation for good advertising. On the ather
hand, our large electrical covporations, which operate
broadcasting stations and derive but little benefit from the

mentioning of their name, derive their principal profit
irom the sale of radio receiving apparatus, of which they
either control the patents or are otherwise interested in.
Such corporations find broadcasting stations are an indirect
means of doing business, and they could not sell as many
outtits, radio parts and suppiies if these stations were not
going all of the time. In other words, a broadcasting
station creates a huge market for radio instruments, There
will, however, come a time, when the business manager
of the tirm who is doing the broadcasting will wish to
see some real money.

To be sure, not all advertising is direct. Much of it is
indirect in its results, but in the case of a broadcasting
station which performs a service, such service should be
paid for hy those whom it benefits,

It is obviously not possible for the broadcasting station
to ask the public to pay for the service, because no one
knows how many recetving stations there are, nor where
thev are located.  Nor would it be desirable to have such
a state of atfairs.

There are, however, other means to accomplish the same
purpose. For instance, recently a German opera com-
pany, which has been giving operas at the Manhattan
Opera House, permitted one of the large broadcasting sta-
tions to broadcast an entire opera. This was a creditablc
undertaking, and hundreds of thousands of radio fan:
histened with great satisfaction to this opera.  Previous to
tuis the opera company was playing to almost empty
houses. The very next day, hoavever, the Manhattan Opera
House was stormed by the very radio fans who had
listened in the night before! The New York Times com-
mented upon this in an article. and actual investigation
proved that the unusual attendance was directly traceable*
to this broadcasted opera,

The writer believes that in the future, opera, as well as
musical comedies, dramas, etc., will be broadcast on a large
scale and that the producers will pay broadcasting stations
handsomely to thus broadcast one or more acts of their
productions.  This is legitimate and is indirect advertising,
but the direct results from such broadcasting are certain
to be of an inestimable value to our producers. The writer
considers this form of broadcasting to be unobjectionable.
On the other hand, all direct advertising, such as mention-
ing the names of wares, even vaguely, should never be done.
as it is certain to prove a boomerang sooner or later for

the broadcasting stations,
H. GERNSBACK.
7
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HE discovery in the
Valley of the Kings.
near luxor, Egypt. of
the royal Tut-ankh-

That X-Ray Photographs of His Body Be Made in Qrder to Learn as Much as Fossible About Its State of Preservation. There Was Considerable Doubt
Ray Pictures of a Peruvian Mummy About Four Hundred Years Old, the Results of Which Are Shown in the Large X-Ray Skeleton Picture on the Oppo-
‘b\\\s‘u? f M e
X=-Rays o ummies
Do you know why Egyp- dryness of the climate and the
how these were preserved? where these treasures de-
modern times to continue to crumbled to dust long ago.
ligious rituals in vogue at the Edward Stanhope Molyneaux
the X-ray can be used in Carnarvon, although the ac-
These and many other ques-
X-RAYING THE MUMMY
or at the very instant the
Amen, caused quite a ferentiate between bhitumen
were given but a small space Lord Carnarvon use an X-ray
*“Tut,” as the headline writers  The Photograph Above Shows the Author cf the Article and Dr. Charles W. termine whether or not there
pages. Ineresting and_Original X-Ray Sciagraphs of a Mummy Four Hundred

It Has Been Proposed That at Some Later Date When the Inner Chamber of Tut-ankh-Amen’s Tomb is Opened and His Mummified Body Exhumed,
in the Editors’ Minds as to Whether the Bones of a Mummv Would Show in an X-Ray Photo. In Order to Determine What Might be Expected in X-
Raying Tut-ankh-Amen’s Body, Special Arrangements 'Were Made with the Museum of Natural History, at Which Place We Were Able to Take Large X-
site Page. The Illustration Herewith Shows How the X-Ray Apparatus, Supplied by Current from the Dynamo Driven by a Gasoline Engine on a Truck
or Otherwise, Will No Doubt Be Employed by Loid Carnarvon and His Experts.
F I ﬁ
By JOSEPH H. KRAUS
STAFF MEDICAL EXPERT
tians preserved the bodies of almost airtight character of
their dead? Do you know the subterranean chambers
Do_ you know the uses to scribed by the newspapers
which chemistry is put in were found, they would have
preserve these objects? Do The discovery of the royal
you know the type of re- tomb was made by George
time of King Tut-ankh- Herbert, fifth Earl of Carnar-
Amen? Do you know that von, popularly known as Lord
many ways to assist us in tual work was done by an
the study of the ancients? American named Carter.
tions are answered in the fol-
lowing article. Some mummies fall to dust
the moment they are touched,
sarcophagi are opened. In
others. it is impossible to dif-
furore in scientific  circles and the bones.
Other important discoveries It has heen suggested that
in the back columns of the on the sarcophagus before
newspapers, while King attempting to open it to de
label him, occupied the first, Mead, Curator of the Peruvian Department of the Museum of Natural History. js a body contained there-
New York City, Who Kindly Cooperated with the Editors in Making the Very in, and if so, whether it
Were it not for the extreme Years Old, This Mummy Being That of a Peruvian Indian. would be safe to open the
8
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sarcophagus. We have been told that it
would be impossible to take X-ray photo-
graphs of a mummy because the bones
would be just as transparent to the rays as
the tissues of the body. Accordingly,
we prevailed upon the Museum of Natu-
ral History of New York to loan us a
mummy for the sake of experiments. Not
yuly having received their consent but
their earnest cooperation in this experi
ment, and particularly that of Dr. Charles
\W. Mead, the curator of the Peruvian De-
partment, we asked the Kny-Scheerer
Company of America to supply us with
one of their X-ray machines. Being in-
terested in the experiment, their X-rav
technicians were present for the momen-
tous occasion While newspapermen
stood around and moving picture cam-
eras clicked, we proceeded to diligently
X-ray a mummy, section by section, as our
photograph clearly indicates. The photo
graphed sections were then matched. one
fitting against the other, and a complete
photograph was obtained. This photo
graph is reproduced here and shows to
what extent our results were satisfactory.

A bedside unit was the type of X-ray
apparatus employed. A completely shield-
ed tube of the Coolidge tyvpe with the
heated element having an extremely high

not it would be safe
to disturb the body, it
is moved from its
position while the
dust of centuries
falls from its sides.
With great care it is
placed across some
adequate support and
the X-ray pictures
are taken in full size.
It is quite evident
that theft of the
mummy could be eas-
ily detected, and
identification of the
King becomes possi-
hle by means of the
X-ray as no two
muminies are exact-
ly alike: the hone
markings heretofore
claimed to be unde-
tectable and found to
be positive and sharp
in our research,
would also assist in
the identification.
New types of
lamps were shipped
to Luxor, so that the

No, This is Not King “Tut,” But the Nearest We Could Come To It in
Making an X-Ray of a Mummy, as Lord Carnarvon Proposes to Do with
Tut-Ankh-Amen’s Mummified Body When it is Removed from the Inner
Tomb, Possibly Six Months to a Year from Now. This Composite X-Ray
Picture is the First Complete Skiagraph of a Mummy, So Far as the Edi-
tors Are Aware, and Required a Whole Day’s Work by a Corps of X-Ray
Experts, with the Cooperation and Assistance of Dr. Charles W. Mead,
of the Museum of Natural History, New York City. The X-Raying
Was Carried Out by the Author with the Cooperation of Dr. Mead and Mr.
Stoye of the Kny-Scheerer Company. Who Furnished the Powerful X-Ray
Machine and High-Power Coolidge Tube Necessary in Taking These X-Ray
Pictures. The Skiagraph Shows Clearly the Fractured Rib of the Peruvian
Indian. The Size of the Mummy fCorresponds to That of the Average Man
of Today.

This Mummy is About Four Hundred Years Old, and While the Editors
Were Very Doubtful Whether the Bones Could Be Differentiated from
the Mummified Flesh and Muscle Tissue, the Results Clearly Show That
Very Excellent X-Ray Pictures Can Be Taken of King Tut-ankh-Amen.
The Main Difficulty in Taking These X-Ray Pictures of the Mummy
in the Museum, as Compared with Taking Such Pictures of the Live
Subject. Was That the Exposure or Time During Which the X-Rays Were
Permitted to Pass Through the Body on to the Photographic Plate, Had

to be Increased Fourfold. B

It Was Hoped That Some of the Internal Organs Might Show Up on the
X-Ray Plates, But as This is Seldom the Case with Live Subjects, Unless
They Have Been Given a Bismuth Meal, This Did Not Occur.

The Three White Lines on. Either Ankle Indicate Straw Anklets Found
on the Mummy, and the Only Clothes Consists of a Cloth Girdle About
the Loins. The Peculiar Position of the Body Was That in Which the
Mummy Was Found in a Copper Mine in Peru. and it is Thought that the
Copper Sulphate Present Had a Great Deal to do with the Preservation
of the Body. This Also Made the Mummy Much More Difficult to X-Ray
Than That of Tut-ankh-Amen, Owing to the Copper Deposits and Infil-
tration Present.

penetrative value, was used. The voltage
delivered by this machine was above 300,
000 volts. The only difference in taking
these pictures was that the exposure had
to be increased fourfold, The reader will
notice how the fractured rib stands out
boldly in this photograph. This is the
first time an X-ray photograph of a com
plete mummy has been taken

The proposed plan to be adopted by
Lord Carnarvon is graphically shown in
the illusration at the head of this article.
Here we see the actual location of the
first and second chambers, as well as the
location of the third chamber where the
arcophagus of the King is expected to be
found. In the tomb of Seti lI, the chemi
cal laboratory is located. This is not in
dicated in the diagram. Outside of King
Tut-ankh-Amen’s post mortem abode, we

see the gasoline engine on truck
driving a generator. The cables from
the generator pa down the stairs

through the first and second chambers,
where they supply current not only for
the lights of the motion picture photog
rapher, but for the X-ray apparatus. Hav-
ing examined the sarcophagus by means
of a Quoroscope to determine whether or

shades and colorings
of the precious
stones and the tex-
ture of materials
may be the more
readily seen. The
light gives a diffu-
sion similar to day-
light and of a color
identical with that
obtained from a
north sky window.
The claim made by
some scientists that
the bodies of the
Egyptians were
mummified. not due
to the method of em-
balming, but due
rather to the dry
climate which is
found in Egypt, is
in the writer’s
opinion, incorrect. If
this were the case
then every mummy
from the first dynas-
ty to about four

(Continued on

page 64)
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“ IGHT this way, The famous
ride into Neptune’s domain.
ride through and under the

sea.  Only twenty coents, a

fifth part of a dollar.” This cry
greeted us as we were passing along a road
skirting the beach at one of the favorite
summer resorts. Our attention was attracted
by the crier's call to a large sign, “Ride
Through the Sea Below the Level of the
Waves,” and surrounding this colored
posters could be seen showing sea serpents,
fish and corals in artistic combinations, Here
on another poster we found a wreek of some
old frigate. It lay as a skeleton, its ribs
extending upwardly from its sandy grave;
an octopus had entwined one of its tentacles
around one of the ribs. A fantastic picture

uf the Sea Sled, the conveyance which was
daily taking passengers into the kingdom
‘helow the level of the sea, was also shown,

Having purchased our tickets we passed
down to the end of the pier, where a large
raft already crowded with expectant visitors
wis awaiting the arrival of the next sub-sea

The “Sea Sled”

Shown in the Ilustration Above is the Latest Idea in Amusements for
Greatest Thrill Possible Without the Slightest El

sled. Soon a speedy tug boat hove in sight.
\s it reached the shallow water, we saw
emerging from the depths a large body com-
ing up like the nose of a whale and clongated
itsclf as it emerged from beneath the waters.
It was towed alongside of the rait, a water-
tight duor opened, and an clated group of
passengers left the submarine, a sort of car
body carried on sled-like runners.

Many passengers remained for a second
ride, and it was not until two or three sub-
sequent trips had been made, that we finally
found room to enter the water-tight com-
partment.  Once inside we positioned our-
selves close to the operator, so that we
could the more readily understand the vari-
vus constructional details of this Sea Sled.

The submarine-like body was mounted on
sled rumners, and the sled was fitted with
clevating rudders as well as horizontal rud-
ders. It was devoid of any power, but was
towed along the bottom of the sea by a tug
or motor hoat: two tawlines passed from
the tug boat to the sled. The operator in
the sub-sea vessel kept his eye on the tug

'nder-Sea Pleasure Trip

boat on the surface, and directed the sled
as he would an antomobile towed by an-
other.  Whenever a rock or other projection
rose from the bottom of the sca, he simply
drew his steering wheel toward him, causing
the clevating rudder to be raised, whereupon
the sea sled left the bottom. In doing so,
the passengers experienced a delightful rock-
ing sensation,

Ballast tanks were located near the bot-
tom of the sled, and an air hose leading
to compressed air tanks located in accessible
positions hetween the rumners, served tc
blow out these hallast tanks in case of acci-
dent.  The amount of water in the tanks
was automatically controlled by the weight
of the passengers within the sled. This au-
tomatic control permitted the sled to be
towed along the ocean’s bottom very casily,
the friction being practically eliminated,
due to the very slight amount of negative
buoyancy which the sled possessed. This
negative buoyancy was further reduced by
the action of the elevating rudder in the

(Continued on paye 67)
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The Sectional View Above of the X-Ray Laboratory at the Montefiore Hospital, New York City, Shows How the Doctor is Protected from the Powerful

X-Rays by Means of a Thick Lead Glass Window, Through Which He Can Watch the Machine and the Patient as Well. A Lead Filter and Lead Focus-

ing Diaphragm Arc Interposed Between the Patient and the Giant X-Ray Tube, Which Latter is Also Enclosed in a Lead Lined Cabinet. The Beam of X-

Rays Applied to the Patient at the Desired Spot, Pass Through the Opening in the Lead Diaphragm, Thence Through the Lead Filter Placed Directly
Over the Patient, Through the Body and in Turn Affect the Photographic Plate Placed Under the Couch on Which the Patient Lies.

Treating Cancer
with X=Rays

By EDWARD LONDON

T is difficult to conceive of the existence

of a specific remedy for the treatment

of cancer. Tlie sum total of scientific

research to date indicates that full re-

liance must be placed on three known
methods, namely, surgery, radium therapy,
and N-ray therapy. Dr. Isaac Levin, Chief
of the Cancer Division of the Montefiore
Hospital —and  Clinical  Professor  of
Cancer Research of New York University
and Bellevue Hospital Medical College. who
has written quite a treatise on cancer therapy
in “The American Physician,” (for October
and November, 1922), maiutains that cancer
is neither an infectious nor a systemic con-
stitutional disease, but manifests itself as
a local disturbance in a group of normal
cells. It begins its development as a local
transformation of a small group of normal
cells into cancerous cells. Some of these
transformed cells become disassociated from
the primary tumor, and are transported to
distant regions where they form secondary
tumors, and the latter again produces a
local disturbance.

It is difficult, therefore, to develop a truly
specific method of treatment of cancer.
Such a specific remedy would affect deeply
the cancer cells only, and at the same time
would be innocuous as far as the adjacent

§ Photo at Extreme

i 3 able, Yet Powerful,

8} Ray Machine.

Left Shows Port-

X-Ray Outfit at

Montefiore Hospital,
Photo Above Shows
Control Switchboards
for 350,000-Volt X-

Photo Above Shows
350,000 Volt X-Ray
Machine of the Mon-
tefiore  Hospital,
New York City. It is
Due to the Courtesy
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Hospital, and Es-
pecially Dr. Isaac
Levin, Chief of the
Cancer Division of
This Hospital, That
We Are Able to Give
the Information
Herewith Presented.
The Ultra-Powerful
X-Ray Tube of the
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With This Tremen-
dous Voltage is
fhown at Left
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normal cells of the same organ are con-
cerned.

Thus with surgery we try to remove
normal tissue adjacent to the malignant
tumor into which the cancer cells most fre-
quently spread, and also to remove regional
lymph glands. However, we cannot make
much wider dissections than we are now
doing, as the tumors or cancerous growths
are usually situated in close proximity to
vital organs, and amputation in their vicinity
would endanger the life of the patient. Con-
sequently, there is a limit to the length to
which a surgeon may go in removing the
normal tissues adjacent to the tumors. For
this reason, cancer surgically treated very
often comes back again. If we could re-
move tissues adjacent to the cancerous
growths and prevent the spread of the
cancer cells, our operative measures would
be absolutely successful.

Radium and the X-rays act differently
from surgery inasmuch as they are capable
of destroying the cancer cells in situ without
injury to the normal tissues. In the May,
1921, issue of SciENCE AND INVENTION
there was an article on the treatment of
cancer by radium, illustrated profusely with
photographs. The first effect of the
radiations is a direct action on the
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cancer cells. This effect consists in the in-
hibition of the proliferating power of the
cancer cells. When the cancer cells cease
to divide, they grow old, degenerate and.die.
In the opinion of Dr. Isaac Levin, this de-
generation and death of the individual cancer
cells may not be directly due to the action
of the radium and the X-rays, but takes
place in the natural course of the life-
cycle of the cancer cell. Each cell goes
through a period of development or of
youth, a period of maturity, and finally a
period of old age, which gradually leads
to death; the life of the individual cancer
cell is very short, but in the natural course
of events the cancer cells divide rapidly
into two young daughter cells. The radia-
tions of radium and the X-rays inhibit this
division, and interfere with the growth of
the cancer cells. The superiority of radium
over the X-rays is due to the fact that a
radium tube can be placed in close proximity
to the cancerous growth or even in the form
of radium emanation in tiny glass tubes can
be inserted into the cancer itself.

The X-rays on the other hand originate
at the target of the X-ray tube, and become
greatly diminished in strength before they
reach the cancerous growth. Consequently,

(Continued on page 9%)



The Uppermost Photo of All Shows Three Pictures of Mars—
Note the Dark Areas and the Polar Ice Caps. The Lower Heavenly
Body Shown is Jupiter, its Heavily Clouded Surface Forming a
Striking Picture When Seen Through the Telescope. The Present
Article by Mr. Menzel of the Graduate College of Princeton Uni-
versity, Describes the Measurement of the Heat Radiated by Distant
Planets. The Heat Measuring Device Used Would Be Affected by
the Heat From a Candle Fifty Three Miles Away, as Shown Below,
Pictures at Right Show Huge Telescope of the Type Used in

Making Measurements.

OR many years astronomers have
been in controversy over the temper-
atures of the planets. Hundreds of
theories have been advanced and the
figures obtained have ranged up and
down the thermometer so inconsistently that
the question of what their temperatures are
has remained unsettled up to the present
day. 1t has long been recognized that the
only solution of the issue would involve
careful study and observation, but here arose
a dithculty, for even to detect the lLieat from
the planets, let alone measure it, requires an
apparatus of the greatest sensitivity,

IFrom known laws of physics it is not a
difhcult matter to calculate theoretical tem-
peratures as we know the amount of the
sun's heat available for warming the surface,
but to determine this exactly requires some
knowledge of the materials composing the
face of the planet and the amount of shield-
ing by its atmosphere.

To attack the problem a thermocouple
was constructed, an instrument so delicate
that the heat from an ordinary tallow candle
fifty-three miles away would, if focused
upon it, cause a very perceptible deviation.
If this amount of heat were allowed to fall
on a single gram of water, six hundred mil-
lion years would be required to raise its
temperature from freezing to boiling. Even
the planets radiate more heat than this.
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At the surfacc of the planet some of the
heat of the sun is immediately retlected and
some absorbed, but it is only the latter that
has any part in heating the planet. There-
fore, the total heat received at the reflecting
telescope is composed of two kinds, reflected
and radiated, and we would be no better off
than before as to knowing the temperatures
involved were it not for the fact that the
two kinds can be separated. A thin-walled
transparent cell of water placed in the path
of the rays will absorb the planetary heat
while letting that reflected from the sun
pass through little diminished in intensity.

Even after measuring the two kinds of
heat the task is not finished because some of
the original encrgy was absorbed by the
earth’s atmosphere and this must be replaced
by calculation before we finally reduce-to
temperatures, It is c¢vident that these calcu-
lations apply only to that part of the planet
that is doing the radiating and as this may
be fairly high in the atmosphere we will
still have to guess at the surface tempera-
tures, although probably we shall not be
much in error.

Of all astronomical bodies, perhaps the
one most discussed has been the planet Mars.
Investigators have assigned it temperatures
ranging from forty degrees below zero
Centigrade to more than twenty degrees
above. At the equator it is found that the
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Measuring the Heat
from the Planets

DONALD H. MENZEL, M. A.

highest temperature reached by the radiat-
ing laver is some few degrees below freez-
ing, but the additional protection of the
atmosphere probably raises the value for
the surface somewhat higher so that the
observed phenomenon of the disappearance
of whitish areas at the poles is undoubtedly
due to the melting of snow and ice.
However, the atmosphere of Mars is very
much thinner than our own; in fact, less
dense than the rarefied air at the summit
of the ecarth’'s highest mountains. With
this little shielding it is not surprising that
the calculations indicate an enormous tem-
perature fall during the night, when, in the
cold frosty hours hefore sunrise, a frozen
Martian plain may have a temperature
seventy or eighty degrees below zero C.
The orbit of Mars is so eccentric that its
distance from the sun varies much more
than that of the carth and the seasonal
changes are correspondingly more  severe,
so at the time whent farthest from the sun it
is questionable whether any part of the planet
can have a temperature abave freezing.
We now turn to the planet Venus, an
astronomical enigma for, although its at-
mosphere is not quite as dense as our own,
heavy clouds hide the surface features so
comnpletely, that to this day the period of
rotation is left in doubt, having been placed
(Continucd on page 92)
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As Pointed Out by Dr. Wenner of the U. 8. Bureau of St
Ampere Passing, May Cause Death. Every Now and Then We Re

andards, a Potential Drop of Two to Three Volts Within the Body. with a Current of One-tenth
ad of a Fatality Due to Someone Standing in a Bathtub Immersed in the Water Up

to Their Knees, and Touching a Grounded Electric Fixture. One Reason Why a Fatal Shock is Sometimes Received from What is Usually Considered a

Low Voltage Circuit, is Due to the Greater Contact Area Afforded by the Water and Wet Skin.

This Effectually Lowers the Electric Resistance of the

Body and a Much Heavier Current Than Normal Passes, Which May Prove Fatal to an Individual with a Weak Heart. With a Body Resistance of Say
1,000 Ohms, a Current of .1 Ampere Will Pass at a Potential of 100 Volts. In the Electric Chair 1800 Volts, 60 Cycle A. C. is Used, the Current Through

the Body Being Seven to Ten Amperes. A Lineman W
to Ground, May Permit a Current of One to Three Amperes or More to Pass with, of Course,

ho Completes a Circuit Across a 30,000 Volt Transmission Line. or from One of These Wires
Fatal Results; at 30,000 Volts and 10,000 Ohms the Cur-

rent Would be 3 Amperes. An Electric Paradox is Represented by the Gentleman Passing Several Amperes of High Frequency Current Through His

Body and Lighting Several Lamps, as Shown in One of the Pictures,
rent Passes Mostly Over the Outer Surface of the Body.

the Potential Being Possibly a Million Volts or More. This High Frequency Cur-
and Does Not Penctrate to the Nerve and Muscle Centers,

How, When And Why Does
EFlectricity Kill?

LECTRICITY is today onc of the

greatest servants of man. The au-

tomobile, telephone, trolley, radio,

submarine are all inert mechanical

devices till fed with the subtle force
that makes the whole world go 'round. But
every so often it strikes back, sudden and
swift as the lightning that mothered it, and
a human life 1s snutfed out, perhaps a part
of the price mankind must pay for services
rendered.  But the how and why has sur-
vived countless controversics.

Tell the average person that 1800 volts
are used to electrocute criminals. Then tell
them the coil in their car develops over
15.000 volts, and they stand aghast. It is
enough to kill, but it does not, except 1n
unusnal conditions, where the shock to the
nervous system and not the current flow it-
sclf causes death. )

To state offhand that a certain voltage will
kill means nothing; there are a number of
factors that nmst be taken into account
when considering death by clectricity. A
heavy flow of current through the body
paralyzes the muscles and vital organs, de-
stroys the nervous system and may disin-
tegrate the blood. The extent of these in-
jurics depends chiefly upon the amount of
encrgy expended in the body. Hence, we
might rate the killing energy in watt sec-
onds. But we find that at higher voltages
and frequencies we can cxpend harmlessly
an amount of current in the body, that would
causce death at lower voltages or frequen-
cies. As an approximate rating of a mini-

By M. McCABE

mmm current value that will produce death,
it has been found that onc-tenth ampere
through a vital organ will result fatally.

“A voltage dron of 2 to 3 volts within
the body, with one-tenth ampere, may kill,”
says Dr. F. Wenner, of the U. S, Burcau of
Standards.

The voltage necessary to produce death
is then one great enough to force a fixed
minimum current through the body and will
therefore vary hoth with the amount of
contacting surface between the body and the
live conductors as well as with the resist-
ance of the portion of the body through
which it flows. Furthermore, the resistance
of the body will vary with the applied volt-
tage; at low voltages it is as high as 35.000
ohms, while with voltages of the order of
100 the resistance drops to the neighbor-
hood of 12,000 ohms, The reason for this
is that the dry skin is a poor conductor of
clectricity normally, but under the higher
voltage this resistance is broken down and
the current readily enters the muscular tis-
sucs of the body which are by nature of
their constituents good conductors with a
low resistance.

This is further shown where moistened
clectrodes are used as in the case of elec-
trocution. With a potential of 1,800 volts
applicd to the death-chair, the ammeter
rcads between 7 and 10 amperes or approxi-
mately a resistance of 200 ohms. This ex-
plains why a greater shock is felt when the
hands are moist and why death may result
from touching a live wirc of cven 100 volts
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potential, while in the bathtub with the body
partially immersed in water,

It will be clear that the resistance of the
body is also controlled somewhat by condi-
tions. On a hot summer day, when covered
with perspiration, the resistance is naturally
lower than when the skin is dry. There-
fore. a voltage that might kill one in July
might only result in a painful shock in
February.

So far the results of poor contact with
high voltage conductors has not been cov-
ered. Under these conditions the parts of
the hody in contact are usually badly burned,
at times sufficient to demand amputation,
while the person may survive. Another fac-
tor is the length of time the current flows
through the body, for on this depends the
amount of energy liberated in the body,
Thus a current that may only be painful
with severc muscular contractions may re-
sult seriously if the contact is maintained
for any length of time. This consideration
becomes important when it is rcalized that
the common voltage of 550 is not great
enough to cause instant death, but may
paralyze the muscles and cause a continua-
tion of the contact that will result fatally.
The person so held in the circuit is usually
incapable of movement or speech and is
helpless to summon aid and cannot detach
himself.

It will be seen from the above that we
have a number of interrelated factors to
consider in determining the deadliness of a

(Continued on page 68)




Man’s Chances Against Insects

By IVAN CALVIN
WATERBURY
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1—Green Bottle Fly. A deadly pestiferous enemy of man and beast, of astounding fecundity.

lays desolate miles of western yellow pine forests,

cambium or growing tissue of the tree. 4—Melanoplus bivittatus, female.
Yellow Fever Mosquito. (Aédes Calopus). Its habit of resting

2—Dendroctonus ponderosa (adult), The beetle that

3—Work of the Dendroctonus beetle on western yellow pine. Its egg galleries or grooves destroy the

A transcontinental ravager of grain and also alfalfa and other crops. 35—
horizontally distinguishes it from the malaria mosquito. 6—Centipedes (Scolopendra

Alternana). A friend of the household which is death on bedbugs. 7—May Beetle: 1, pupa in earthen cell; 2, larva or “white grub”; 3, adult from

side; 4, same from top. May Beetle or “*June-bug"’
five years has destroyed about $1,900,000,000 of cott:

HINCH-BUGS destroying fully

$46,000.000 worth of corn, wheat,

oats, and forage sorghums in the

United States every ycar cxemplify

the way insects cut in behind
man's food bases. The destruction of over
$1,600.000,000 worth of cotton in the South-
ern States by the Mexican boll-weevil in
the last five years illustrates the prowess
of another insect unit.

Then there arc plagues of grasshoppers,
potato-bugs, and potato-weevils; of sheep-
ticks and cattle-ticks: of army-worms,
cockroaches, and many kinds of ants: of
tree-destroying beetles, and so many others
as to make Dr. L. O. Howard's ingenious
little corps of entomologists in the Depart-
ment of Agriculture seem like a forlorn
hope against enemies individually insigni-
ficant but mobilizing hosts as terrible in the
aggregate as the seven-horned Beasts of the
Apocalypse.

Working more insidiously than the peace-
ful penetration of Boche or Bolshevist, many
species go armed wita deadly bacteria and
protozoa with which they deal death in epi-
demics to whole communities. One kind of
mosquito (Aédes calopus) inoculates yellow-
fever, another (Anopheles) malaria. Flies
implant the bacteria of typhoid fever, dysen-
tery, and other intestinal diseases in people’s
food, and, in contact with soldiers* wounds,

their maggots cause myiasis. Body-lice
carry typhus. The fleas on ship-rats bring
bubonic plague from the Philippines. South
America, and other distant climes. In many
species this disease-bearing power is as
deadly as chemical warfare,

Another insect advantage lies in adapta-
bility to sudden changes of diet, or even
getting along without food. For instance,
the bedbug can live practically a year with-
out food of any kind: so. if a man goes
into a house that has been vacated by all
but the bugs for 360 days, he will still be
liable to save the bugs before the ycar-end
week is out, On some insect-parasites sudden
shifts of climate have no detrimental effect.
Bedbugs and fleas haunt man from the
Equator to the Arctic and Antarctic regions,
where they can still be fruitful and multiply
at a frightful rate. The malarial mosquito,
which makes it impossible to exploit valu-
able sections of the Gulf States, also hatches
in the coldest mountain-streams, and thrives
just as formidably in Alaska and Greenland.
Yellow-fever mosquitos are brought in fruit
vessels from the tropics to New York and
Philadelphia, thus causing the terrible epi-
demic far north in the Forties.

Most dreadful of all is the fecundity of
man’s insect enemies. This alone would
crowd mankind off the earth if the insects
were not as a house divided against itself,
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(Lachnosterna fusa) trans-continental in its destruction of grain. 8—Cotton Boll Weevil which in
on, and against which war-gas is to be turned, in a billion dollar bug-war by the Government,

one species preying upon another. More
ominous still is the fact that the destruction of
one species of insect may, by the irony of fate,
only serve to favor the increase of others.
There is no telling when an obscure local
species will suddenly burst forth in vast
multitudes upon an astonished world, as did
the Colorado potato-beetle in the Eighties;
and the potato-aphis in 1917,

Man has the disadvantage, in his life-
history, of vears of helpless childhood, but
many insects are most harmful in the
embryonic stages represented by their suc-
cessive metamorphoses, as in the case of the
voracious white grubs of the June-bug, or
May-beetle, so destructive to young grain,
forage, root-crops, strawberries, and seedling
trees. Similar is the case of the Dendroc-
thonus beetles that devastate so many pine
forests, and of other beetles, butterflies, and
moths.

Before the World War was under way,
the entomologist was regarded by most
people with about the same indulgent levity
as the spring poet. Then it transpired that
the destruction of grain in storage and in
transit by weevils and other insects cut
down the troops’ food-supply, and that body-
lice carried trench-fever and typhus that
ravaged the troops on the firing line, while

(Continued on page 66)
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Old Time Optical Instruments

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

UST what interest the Kircher Mu-

scum in Rome excites in the present

day is somewhat uncertain, but in

old days it was one of the attractions

of the Eternal City, and there are at
present in existence several ancient  folios
naturally of very great rarity and of equal
interest. relating to this muscum. describing
its contents and illustrating the same, by
what we would consider the somewhat crude
cngraving methods of two or three centuries
ago, although to the artistically disposed
person there is much of interest in the per-
wwonal touch which characterizes these pro-
ductions.  Many of the objects illustrated
are very familiar to us, Those were the
days when classification and subdivision had
not been carried out to its present extent,
and the Muscum Kircherianum, as it was
entitled in Latin, covered all the curiosities
and objects of interest of the world. There
are numncrous plates in these old volumes
ilnstrating shells, all perfectly drawn, and
showing many of the conchological treasures
of the present-day collector. a few animals
and other objects are illustrated. but what
we are especially interested in and repro-
dice here are some pictures of optical in-

<truments, which show how far the scientists
of the scventeenth century had progressed
in the field of optics. While the instrument
maker of today would produce far different
apparatus from what we show, it is clear
that the difference would be rather in design
than in construction. The drawings indicate
first class mechanical work. and show an
astonishing advance. when we consider the
time in which they were produced.

The Kircher Museum was named from
the Reverend Athanasius Kircher, a Jesuit
priest, whose activitics covered an astonish-
ing wide range of science. and to him is
accredited pretty definitely the invention of
the magic lantern, a toy, if we go back to
the days of the present writer’s childhood,
and which now is at the basis of one of the
great industries of America, the moving
picture world. In some of the older hooks.
Kircher gives pictures of his first magic
lanterns, which were of wvery crudé con-
struction, and whose principles were quite
primitive. Some of them seemed merely to
throw silhoucttes of pictures painted on
glass slides upon a wall in a darkened room.
Comparatively few people realize the peci-
liar function of a projection apparatus. It
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Fig. | Shows a Historic Microscope Dating Back Several Centuries.

amounts to focusing a shadow, and too little
emphasis has been laid upon this feature by
writers on the subject. So it is rather in-
teresting to find that the projection lens or
nbjective was omitted in some of the carlier
attempts of producing a magic lantern, but
that very soon the objective was made a part
»f the mechanism and in the primitive lan-
tern we show here we have along with the
lantern condenser and lantern slide. a true
nhjective, and the whole apparatus s
mounted in  thoroughly mechanical style,
with rack and pinion motion for the objec-
tive as well as a screw adjustment for the
<ame. and in front of the structure there is
a forked support to take up the weight of
the lens. The picture is so good and speaks
so well for itself that a description scems
hardly needed, but there are one or two
points to be specially mentioned.

The great deficiency centers in the lamp.
Thousands of vears passed before man suc-
ceeded in producing an artificial light of
any but the most mcager intensity, and here
it is evident that the lamp used by Kircher
gave but the scantiest light, and was the
crowning defect of his apparatus. It did

(Contiyued on page 77)

All of the Illustrations Herewith Were Taken from a Rare Book in the Astor

Library. New York City. Which Bears the Date of 1709. but the Articles Were Written Before 1680, Fig. 2 Shows the First Magic Lantern, While

Fig. 3 Shows an Ea-ly Model of a Large Astronomical Telescope.
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Note the Elaborate Trussing Used in Order to Keep the Tube Straight.



Popular Astronomy

By ISABEL M. LEWIS, M. A.

Of U. S. Naval Observatory, 1§ ashington, D. C.

If Our Sun Should Become a Nova

OVAS, or temporary stars, are
not new stars in the seuse of
having been newly created, but are
previously existent stars tempo-
rarily performing strange antics.
Some insignificant, telescopic star, sud-
denly, in the course of a few days, or
even hours, increases in brightness many-
fold and leaps from obscurity into the
ranks of the first-magnitude stars in a
single night, then rapidly and ftfully,
like a dying ember, parts with all of its sud-
denly acquired glory in the course of a

few months. Observations of the star
after its sudden outburst show that
it is surrounded by a nebulous en-

velope of considerable extent and that its
atmosphere is in a most abnormal and
agitated condition.

Only exceptional novas, however, attain
naked-eye visibility and we may count on
our fingers the number that have equaled
or excelled first-magnitude stars in bright-
ness. In the past twenty centuries less
than a score of novas have been recorded
as visible to unaided vision. Consequently
it was believed up to a few years ago
that the advent of a nova was a most
unusual celestial phenomenon and that
the nova itself was a sort of stellar freak.

After the sensational appearance of
Nova Aquilae No. 3 on the night of June
8, 1918, a nova which for a few days sur-
nassed in brightness all of the stars except
Sirius, it was decided to make a syste-
matic search for novas on photographic
plates that have been taken at the Har-
vard College Observatory within the past
thirty years or so. The most significant
fact that has been brought out by this
search is that the appearance of a nova
is not a rare occurrence, but an every day
sort of a matter, though the vast majority
of novas are fainter than stars of the
sixth magnitude at maximum brightness
and so cannot be seen with the naked eye.

That most novas are invisible without
the aid of the telescope is probably due
largely to the fact that the celestial catas-

trophes that they typify have occurred at
enormous distances from the earth while
the novas that attain to the magnitude of
first-magnitude stars are comparatively
near to us in space.

The number of novas discovered on the
Harvard plates has increased so rapidly
in the past few years that the announce
ment of the discovery of a telescopic nova
now fails to arouse any more excitement
than the discovery of one of the number
less asteroids of the solar system. Though
the outburst of a nova is an indication of
a celestial catastrophe on a gigantic
scale, it is, then, a matter of common
occurrence. little computation has
shown that within the billion years or so
that have eclapsed since the carliest geo
logical age as many novas must have
burst forth, at their present rate of ap-
pearance, as lhere are now slars in the
heavens.  As the period of a star's life is,
beyond doubt, considerably greater than
a billion years, there seems good reason
to believe that all the stars, including, of
course, our own sun, have passed at least
once and possibly several times through
the nova stage.

From a study of the photographic
plates which show the brightness of some
typical novas over a period of a number
of years prior to their outbursts it has
been found that noticeable fluctuations in
the brightness of the star have often oc
curred before the final outburst that puts
it in the class of a nova. In other words,
many irregularly variable stars have be
come novas. It is possible that all novas
have gone through peculiar light fluctua-
tions for a number of years, possibly for
centuries, before the final catastrophe has
taken place, though observations of novas
have been too limited as yet to settle
this point. As to the cause of the out-
burst of a nova there is great uncertainty.
1t cannot be said definitely that the out
burst is due to the encounter of the star
with a dark nebula or a cloud of cosmic
dust drifting through space, though this

is the view generally favored. It is pos-
sible that the outburst mayv be due to
abnormal conditions that exist within the
star itself. At present our own sun goes
through more or less regularly recurring
periods of maximum activity. At such
times solar cyclones, known as sunspots,
appear alimost continuously in its atmo-
sphere and incandescent vapors of many
metallic elements leap to unusually great
heights above its surface with high velo-
citics. The forces that produce these out
bursts of nnusual activity in the sun are
unknown, but it is generally believed that
they reside within the sun itself, though
some favor the theory of external causes.
Certain types of variable stars go through
periods of light change that resemble in
some respects the sunspot period and
some irregularly variable stars have spec-
tra that resemble the spectra of sun
spots. As irregularly variable stars have
been known to go through the nova
stage in some instances, it is possible
that the forces that operate to produce
the sunspot cycle of change in solar activ
ity may also be the forces that produce
the irregular fluctuations of many variable
stars and the celestial catastrophes that
attend the outbursts of novas. If our
own sun, in common with other stars, is
to pass at some future date through the
nova stage it is probable that it will ex
hibit for a long period prior to the catas-
trophe irregular fluctuations in brightness
to a marked degree. Whether these fluc-
tuations will be due to abnormal internal
conditions leading up to the final out-
burst, or to the encounter of the sun with
stray wisps of nebulosity from a cosmic
cloud that is later to cause the catastrophe
it is difficult to decide until more is known
of the nature of these®outbursts. It is
also possible that thewstitbursts of novas
may be due to neither of these causes,
and are of entirely unknown origin.

It has been found that the typical nova
immediately after its maximum outburst

(Continued on page 75)

The Two Photographs Show Nova Persei, the Photo to the Left Showing the Star as Photo
Photo to the Right Showing the Same Star as Photographed November 13th, 1901.
Into Fiesy. Luminescence, a Nebula Being Formed as Shown in Our Left.Hand Photo
Several Million Times as Large in Diameter as the Original Sun,

Its Pre-catastrophical Appearance,
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graphed by the Yerkes Observatory, September 20, 1901; the
This Star, Which Previously Had Been Only a

ery Small One, Burst

iraph. This nebula, as Will Be Noted, is of a Tremendous Size and is
After the Outburst the Nebula Shrunk, and Nova Persei Has by This Time Resumed



SATURN

©—1923, hy NCIENCE AND INVENTION.

WILL THIS BE THE END OF THE WORLD?

1n the Heavens Ome of the Most Common Occurrences is the Flaming Up of a Star to Many Times Its Original Brilliancy. Such Celestial Cataclysms Are
Not at All Unusual. When it Does Happen, the Star Expands ormously, While the Fiery Envelape Extends Over an Immense Amount of Space.
Qur Sun is, of ‘Course, a Star, and the Chances Are That it Went Through Just Such an EHvolution

Cataclysm Acrive Again, All of the Planets Will Be Engulfed in a S8ort of Nebula, as Here Pictured, but Wi

any Times During Its Past History. Should the

. the Sun Remaining Much
Simply a Sort of Explosion that Hurls Qut Into Space a Sort of Nebula. Such a Catac

as it is Now. It is
sm Would Wipe Qut All Life on Earth in the Twinkling of an E
Due to the Tremendous Amount of Heat Generated in the Process. But Geologists Can

rove to Our Satisfaction That Such a Cataclysm Has Not Happene
at Least During the Past 400 or 500 Million Years, and the Chances Are That it Will Take a Long Time Before it Will Appear Again.

17




*Miss Gloria Mundy Pressed Down the Radio Control Key. lnstant
It Was Only Seversl

Lava Being Hurled Up High Into the Air.
Than Light

by SEIENCE AND INVENTION.

©—1921,

Cloud of Plame and Smoke Was Belched Up from the Volcano, Huge Blocks of
ec.onds“l.nut That the Report Could be Heard, for Sound Travels Far More Slowly
The Earth Shook Violently and Several Ramshackly Buildings Fell Some Window Pnnu"Wene Broken, Although People Had Been Wamed

to Leave the Windows Open to Avoid Such Breakage

Doctor HacKensaw’s Secrets

By CLEMENT FEZANDIE

(Author’s Note. Man has made one con-
quest after another over Nature. So far,
howeter, he has been unable to control her
volcanoes or prevent her earthquakes. There
is no reason, however, why he should not
some day be able to bring both of these
under his dominion.)

“ ULLO, Silast What in the
world are you doing here?”
The speaker was Doctor

Hackensaw, who was standing

on the upper deck of the
French steamer about to sail from its pier
in New York.

“I just came to see a friend off. But
you, doctor, you're surely not sailing for
Europe ?”

“1 am that, Silas,”” returned the doctor.
“I happen to have a little free time on my
hands, so I'm off to Italy to tame Vesuvius.”

“To tame Vesuvius? What in the world
do you mean?”

®Ah, you see, Silas, man has been winning
victory after victory over Nature. We
have harnessed up her waterfalls to run
our dynamos, and defied her laws of gravita-
tion with our airplanes. Our submarines
have even invaded the ocean depths she had
appointed to the fishes, but so far we have
made no attempt to conquer her volcanoes
or subdue her earthquakes.”

“Why, I had understood that there was
an observatory established on Vesuvius to

No. 16. The Secret of
the Earthquake

make seismological records, and study the
eruptions. I was even told that they are
making spectroscopic observations of the
flames.”

“That's true enough, Silas, but that is
only the first step. These scientific records
that are being made, will some day enable
us to predict with accuracy when an erup-
tion or earthquake is menacing, and whether
it will be great or small. But from that to
controlling the internal forces at will, is
quite another matter.”

“And you think you can accomplish
that ?”

“I can at least try. And even if I fail in
this, ] may nevertheless succeed in the sim-
pler task of harnessing up Vesuvius, and
making it of use to mankind.”

“In what way?”

Simply this. Inside of Vesuvius, and near
the surface, there must be a mass of red-hot
lava, capable of producing heat, light, and
power in practically inexhaustible quantities.
A few miles away lies Naples—a city that
spends large sums importing coal to run its
trolleys and trains, work its factories, and
furnish its light and heat. Now, why not
make Vesuvius. do the work and so afford
the volcano an outlet for the tremendous
energies pent up within it?”
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“The idea seems good, but how would
you set about it?”

“At first I had intended to be satisfied
with supplying Naples with hot water. This
would be the simplest scheme. At Solfatara,
just a few miles away, there already exists a
natural boiling spring. Artificial ones could
be made in the same way. My plan was to
lay pipes through the hot lava beds near
the center and have the water heated as it
passes through. I should, of course, have
to choose spots where the heat was com-
stantly renewed.”

“Wouldn't your pipes melt?”

“The pipes could be of tile or some other
refractory substance. My idea was to make
them of cooled lava, and have the volcano
itself mould the pipes for me. The moulds
would be prepared, and at a given signal
the molten lava from the crater would be
allowed to run into them. I had some pre-
liminary experiments made in the small and
easily accessible crater at Solfatara, and
found the scheme quite feasible. These
pipes could be of large diameter and
well insulated, so as to preserve their heat.”

“1 suppose the water supply on Vesuvius
is ample?” hazarded Silas. “Your scheme
would require a tremendous amount of
water."”

There is no water on Vesuvius. But the
Mediterranean Sea—or at least that portion
of it called the Bay of Naples, lies at its

(Continuecd on Page 81)
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What A Population of Six Million Means

By CHARLES NEVERS HOLMES

N 1696, the population of what is now
the Metropolis of New York, amounted
to 4302. In the year 1790, its popula-
tion had increased to about 50,000. This
was somewhat larger than the combined

populations of Indiana, Illinois, Michigan
and Arkansas twenty years later. New York
kept on growing: it had more than 100,000
inhabitants in 1810, more than 200,000 in
1830, and more than a million in 1860. It
kept on growing. In the year 1890, about
2Y4 million people resided in its boroughs
of Manhattan, Brooklyn, Bronx, Queens and
Richmond. In 1900, about 3,437,000 people
dwelt in these five boroughs; in 1906,
1.000,000; and in 1913, more than 5,000,000
people. According to the last United States
census, New York City contained 5,620,000
inhabitants, and today its total population
approximates 6,000,000.

These six million New Yorkers are divided
among the five boroughs, approximately, as
follows: Manhattan, 2.300,000; Brooklyn,
2.150.000; Bronx, 850,000; Queens, 550,000;
and Richmond, 150,000 inhabitants. That is,
the borough of Manhattan has increased in
population, since 1820, about 18 times;
Brookiyn, about 190 times; Bronx, 305
times; Queens, 66 times; and Richmond,
about 24 times, and the total population of

New York City is about 40 times as large
as it was a century ago. or about 4 times as
large as it was 30 years ago. With respect to
New York City's greatest growth, that oc-
curred between the years 1890 and 1900, an
increase of more than 900,000, And from the
year 1900 to the year 1922, the population
of the Metropolis has increased about 75
per cent, or, each vear, by an average of
nearly 117,000 peopie.

Now, what does New York City’s present
population (six millions) really mean?

If we could place New York City’s total
population-so that each man, woman and child
stood one above another, straight upwards
from the ground, its six million inhabitants
would extend to a height, approximately, of
6,000 miles. If we could place all this
population side by side, shoulder touching
shoulder, it would extend about 1300 miles,
or a distance equal to that from New York
City to a point about 100 miles south of the
southern end of the state of Florida. If all
these people could be weighed together,
their total weight would approximate 375,000
tons, which would equal the weight of a
cube of hard anthracite coal 188 feet in each
of its dimensions. Were every New Yorker
to form in a line, as was done years ago in
case of fires, and, were they to pass a bucket

full of water from one end of that line to
the other end, taking one second to pass
that bucket from each individual to ‘his
neighbor, the bucket would travel from
New York City to a point about 100 miles
south of the southern end of Florida in
about 70 days.

Such a population approximates 1/19th
that of our forty-eight states, or 1/283rd of
our world’s population. It is equal to the
combined populations of the states of Ari-
zona, Delaware, Idaho, Montana, Nevada,
New Hampshire, New Mexico, Rhode
Island, Utah, Wyoming and Louisiana. And
it is equal to the combined populations of
the following cities: Baltimore, Boston,
Buffalo. Cincinnati, Cleveland, Detroit, New
Orleans and Los Angeles, as well as several
hundreds of thousands additional inhabitants.
In other words, New York City possesses
a population which approximates 6,000,000,
but were it to include certain cities in its
vicinity, it would then approximate a total
population of more than 7,000.000 people.
New York City's inhabitants dwell within
an area of J18 square milés, That is. there
1s an average of about 19.000 men, women
and children to each square mile of this
great Metropolis. Or, each New Yorker
should possess about 1467 sq.ft. of svil.
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New York's Six Million Population Does Not Mean Ve
ing Picture Just What Six Million People Amount To.
in Height, by 180 Feet in Breadth, and Be 7S Fect Thick Through tne Chest.
Into a_Bucket Brigade Extending from New York City to the Southernmost
Along This Route in Seventy Days. The Final Illustration Shows the Relative Weight of These Six M
worth Buildings, or Approximately 400,000 Tons,

These Six Million

Much to the Average Person Perhaps, Bnt the Artist Has Shown Us Vividl
r{f E'eople Were Represented by a Gigantic Man, He Woul
The Second Illustration Shows
Point of Florida, a Distance of 1,300 Miles, Could Pass a Bucket of Water
illion People Which is Represented by Four Wool-
the Woolworth Building Itself Weighing 100,000 Tons.

in the Accompany-
Measure 1000 Feet
hat These Six Million People, if Formed

Noiseless Trolleys

The twin cities of St. Paul and Minne-
apolis are to have the first noiseless street
cars in the world. At least, such is the
plan of the Twin City Rapid Transit Com-
pany, which has been conducting experiments
at its St. Paul shops with this objective, ac-
cording to a recent announcement by Julian
McGill, Vice President.

Trucks are being 1nade at the shop which
are equipped “with roller bearings and will
Inw mstalled under cars late in April.

“We are endeavoring to give our cars
this ultra-modern touch, and believe the de-
sign now being vsed in the experiment will
solve the problem” Mr. McGill said. “The
roller bearing will inake the cars virtually
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noiseless and will save the company a large
item in power.”

According to Mr. McGill, the roller bear-
ings will make street car operation almost
as noiseless as eight-cylinder automobiles,
remove friction in the truck shafts; save 12
to 15 per cent. of the power and enable oper-
ators to start and stop cars more quickly



“The Officer Sprang to One 8ide and Pulled Out the Handle Which by Electric Action, Drew a Steep Barricade Across the Streét Crossing,
to Escepe Him Whatever Happened. But What Was That?
Which Lifted It Up, and It Jumped As If It Was a Running Horse, Ov

Was Not Goi:

Two Gre
the Barricade.

€ 1923, by SCIENCE AND INVENTION.
The B

at Springs Appeared Suddenly on the Bottom of the Automobi
ore the Officer Could Recover From His Astonishment and

Give a 8hot, the Automobile Had Disappeared in the Darkness of Night."

Hunting CriminalsIn 2000A.D.

By FELIX LEO GOECKERITZ

HE acting officer of the Berlin
Staatspolizei (Burglary Division), sat
in_his office and followed wearily the
minute hand of the electric master
clock, which gradually approached
the midnight hour. The collar of his uni-
form was open, and he was turning over
the leaves of a detective story. It was mani-
festly superfluous for him to take the func-
tions of his office too seriously, for in the
last fifty years the prevention and guardian
divisions of the police had been perfected
to such a fine degree, that only an idiot or
a genius in the burgliry line would think
of breaking into a house. In his office the

threads of a widely branched very. phenom-'

enal detection system came together, which
had cost many thousands of marks, but
also had absolutely stopped the burglars
and robbers who had come into the field
after the World War, now a matter of
ancient history. The criminal statistics
were reduced to isolated instances, and a
practically ideal degree of safety ruled over
the whole land.

Just now the clock with its light beat
had announced the midnight hour, when
suddenly on the white marble switchboard,
covered with its innumerable incandescent
lamps, a light appeared, coming from a
tiny little reddish -lamp, and at the same
time shrill and persistent through the silent
room came the sound of the alarm clock

A Picture ofthe Police
in the Year 2000

Hasty steps were heard in the corridor,
and the next instant the police automobile
was heard puffing and ready to go out on
the street, while in the doorway the chauffeur
stood ready to receive instructions from his
superior.

Lieutenant Brillov jumped up from his
writing table and read the number which
in glaring white letters stood out from the
signal lamp, “14752A”"—the great “Bank of
Commerce.” Hec threw over a black switch,
and at once innumerable hidden micro-
phones on all the floors and all the rooms of
the threatened bank were brought into cir-
cuit, which announced to the operators in
the Police Department the slightest word
and the least sound within the threatened
building: Keys rattled, muffled steps were
heard falling on the thick carpets. Now
came a man's rough voice: “The police are
having their blessed sleep, Timor. Wasn't
it a fine thought of me to get you over on
my side, you, the trusted guardian of the
bank, but your houndlike loyalty gave me
a bad job before 1 could get you, so as to
come over on my side and to throw the
alarm system out of circuit.” Lieutenant
Brillov gave a low joyful whistle through
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his teeth, and the waiting chauffeur, to
whom the loud-speaker had clearly trans-
mitted every word as if spoken in the very
room, smiled. “We know one of them
anyhow,” said Brillov, “That is the watch-
man hitherto reported to us as absolutely
faithful and reliable, bnt the good man never
suspected that the cutting out of the alarm
system at night would put this other system
into circuit. So Schirmi., let her go, you
know what to do, you won't have much
worlk, it is only a bagatelle.” .

A short military turn—the automobile
started into action, its shrill whistle sounded
loud the next instant, while Brillov stepped
to the telephone to notify the bank directors
of the occurrence. Then he switched the
secret microphone in again, and watched
the sequence of events with halted breath.

The feverish hissing of an oxygen cylinder
was heard on the loud speaker and then a
slight noise, as if a piece of iron had fallen
on the ground, a coarse laughing: “That
didn't take long, Timor. Now quick, pack
up the goods.” And then a snarling curse.
A voice of thunder came out of the ap-
paratus. “Hold up your hands in the name
of the law.” A deafening sound, two shots,
one after the other, muffled fall. Brillov
laughed, “The mouse is in the trap, that
was the falling of the door of the cage.”

(Continued on Page 84)
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Do You Know the Various Stages Through Which Your Clay Water Pitcher Went in Its Manufacture?

SEAM

@

:.;"_\7
BOTTOM PUT ON
SEPARATELY

HANDLE PUT ON
SEPARATELY

The Photographs from Left to Right, Beginning

with the Top Row, Show the Two-Part Mold and How the Wet Clay is Molded Therein; Also How the Handles of Such Pitchers, Tea Cups, etc.,, Are Put
on Separately, and the Ware Then Glazed and Decorated with Stencils or Otherwise, by Painting.

The Birth of a Clay Pitcher ;

HE art of making general ware pottery

is as old as the hills and the methods

used today are practically those of cen-
turies ago.

The main ingredient is clay, which when

mixed with water forms a substance not un-

like bread dough. In illustration No. 1 a pot--

ter is placing one half of a pitcher mold on
his potter’s'-wheel. Standing at the side is the
other half of this pitcher mold already pre-
pared and behind it is a batter, which the
potter wil use to bat out or flatten the plas-
tic clay into pie-crust thickness and then
deftly picking up this thin layer of clay,
the worker will place it over the mold on
his potter’s wheel, pressing the pliable sub-
stance into the shape of a half pitcher. The
next operation brings the two half molds

By J. B. ELLIOTT

together; then they are fastened with the
strap seen hanging on the wall.

The bottom of the pitcher is made in a
separate mold and this is now put in place.
The handle is also made separately and is
attached with “slip”, similar to the manner
in which the “handler” in illustration No.
2 is attaching cup handles.

The top of the pitcher mold is open to
conform to the shape of the mouth and this
enables the potter to run his hand inside
to smooth the clay seams. A little “slip”
or viscous substance is also applied in this
work.

In illustration No. 3 you see the the rough
clay pitcher. It was made in five minutes
and is now hard enough to be handled and
sent to the green-room where it must dry

for twenty-four hours. After coming from
the gre@n-room, the pitcher is ready for the
kilns where firing hardens it and next .the
rough clay vessel is dipped in glaze, a pul-
verized mixture of sand, lead oxide, soda
salts and other ingredients and water.
When the glaze hardens the pitcher is
ready for decorating unless it is manufac-
tured for plain ware. The glaze has then
to be fired to its melting point.

The girl in illustration No. 4 is painting
a gold rim on the mouth cwer; the flowers
had previously been put on with decalco-
manias. The best decorated pottery is
painted under the glaze: i.e. the decorations
are affixed first, then glaze is flowed over
them. The fact that glaze covers the floral
adornment prevents it from wearing off.

Engine vs. Motor Defined

In 1916, the Society of Automotive Engi-
neers prepared, in co-operation with engi-
neers and representatives of service depart-
ments of automobile companies, a list of
standard names for the common automobile
parts in order to eliminate confusion that
existed due to the promiscuous naming of
parts which had developed in the early
growth of the industry.

The standard nomenclature was approved
by the society members and largely followed
by service managers in making up parts
lists. This has resulted in saving a surpris-
ing amount of time and money in the def-
inite and prompt making and filling of
orders fot parts. Certain names, the use of
which was recommended in the nomencla-
ture, were, however, not adopted as gener-
ally as might be desired, probably the most

important of these being the term “engine”
for designating an internal combustion unit
of the most prevalent type of automobile,
the word “motor” being used to a certain
extent instead.

“Motor” is the correct name for an elec-
tric unit used for changing electrical into
mechanical energy, and its meaning as ap-
plied to internal combustion engines can be
understood only by the context. An electric
motor is commonly used on gasoline auto-
mobiles in connection with the starting ap-
paratus.

The continued misuse of the word “motor”
is probably due to two factors. It is used,
and correctly, to designate a moving vehicle,
in addition, many companies building en-
gines were organized in the early years of
the industry and included the word “motor”
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in their official names. As the companies
prospered, the names became valuable assets
and a change has hcen considered unwise
from a business standpoint.

Nomenclature is, in a last analysis, deter-
mined by usage. Many words are common
to-day which are in a derivative sense, en-
tirely illogical, as well as entirely different
in meaning from what they meant originally.
“Electric motor” and not *‘electric engine”
is, of course, the name for the electric unit;
and the term “steam motor” is not used as
applying to a prime-mover. “Engine trucks”
and “‘engine vehicles” would be equally
anomalous.

There seems to be little doubt of the
logic and consistency of the use of the word
“engine” to denote the internal-combustion
or “gas” unit of motor vehicles.
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At the New YorkK Inventors’

N this short treatise we will not, by any

means, attempt to detail, nor record all

of the inventions which occupied space

in the International Exhibition of In-

ventions and Investments held at the
Grand Central Palace in New York City
recently. Some of the inventions here found
have already claimed our attention in past
issues of this magazine, and for that rea-
son we will not list them again. Neither
do we mean to imply that those devices,
which we have omitted, are not worthy of
consideration. As a matter of fact, some
of them would be worthy of featuring in
longer articles.

One exhibitor presented a sanitary mustard
container shown in Fig. 1, which no doubt
is superior to any mustard pot on the mar-
ket. It is a cylindrical container in which
a plunger slides, fitted at its lower end
with a soft rubber washer, and provided
with a grip for the fingers. The plunger
itself is provided with a hollow channel,
through which the mustard passes on press-
ing the plunger downward. It is evident
that the mustard cannot harden, it preserves
its odor and flavor, it does not discolor,
and the method applied in this invention is
free from the old-time smeariness incident to
the ways of the former style of mustard pots.

William Chapman featured a wonder comb.
This comb made of aluminum is provided
with a heating coil, electrically operated.
From a somewhat elevated tank on the wall
shampooing liquids may be passed into the
comb to make their way through the comb
proper and through orifices in its back to
the hair. Another row of orifices serves
for the distribution of dye or tonic, held
under pressure within the hollow handle.
The comb can likewise be used directly for
drying the hair, due to the heat developed,

Fig. 2.

iiarry Bishop demonstrated a stirrup for
coil springs, which will do away with bend-
ing the spring into the form of a hook or
coiling it in such a manner that it will de-
velop a suitable security in the form of an eye-
let. The stirrup can be immediately attached
to a broken spring. It is shown in Fig, 3.

If you want to enjoy life a la Cleopatra,
except that instead of having the slaves
waft palms back and forth to cool you, you
would have an automatic device fitted to your
rocking chair do the work. you should
purchase the device developed by Louis N.
T. Guertin, Fig. 4. This 1s a fan attached
to the back of your rocking chair, which
by slight movement of the chair is caused
to swing up and down. It does not create
a draught, but positively cools the individual,
giving him a sense of inestimable comfort.
The mechanical construction is very ingeni-
ous, and the fan itself is adjustable.

A mechanica! forearm and hand was
demonstrated by Albert Pecorella. It is
controlled from the arm. With this hand
a man can saw wood, take a match out of
a match box and light a cigar, drink a glass
of water, holding it in the mechanical hand,
carry a 75-pound satchel, pick up a pin,
thread a needle, and in fact can do almost
anything that the human hand can do. If
covered with a glove, one would hardly
believe that the individual wearing the same
was carrying a mailed fist, Fig. 5.

A tire comparfy demonstrated a tire which
was made of rubber with a fabric base
mounted on a high carbon steel spring band.
This is placed in the outer casing the same
as an inner tube. Very wonderful riding
qualities and durability developed under ac-
tual test; see Fig. 6.

Show

A seat for window-cleaning made in the
form of a swing, and held in place by chains
and sash-locks was of interest. This
could be used for painting #vindow frames,
for cooling foods, as a guard in hanging
clothes, as a platform for flowers, or as a
swing for the kiddies if taken indoors. The
device is shown in Fig. 7.

One concern demonstrated a mechanical
hand which is attached to the windshield of
the automobile, and controlled from the
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10 Years of Science

and (nvention

With this issue, SCIENCE AND
INVENTION starts its eleventh year.
The first issue of the magazine, then
called ELECTRICAL EXPERI- :
MENTER, had sixteen pages and sold
for five cents. Of that issue we print-
ed three thousand copics.

This issuc contains one hundred and
four pages and cover, sclls for twen-
ty-five cents, one hundred and sixty
thousand copies being distributed.

It looks as though we have been
able to interest a sufficient mumber of
readers to have this large following. :

But e are not at all satisfied. We
must do much better, and the editors
pledge themselves to better the maga-
zine month by month, the same as
they have done in the past.

We are trying to make SCIENCE
AND INVENTION the best maga-
sine on science and invention that is
published. not onlv in America. but -
anywhere. For the coming ‘vear we :
have in mind particularly to show in-
ventors and would-be inventors how
they can cash in on their ideas.

We are starting off with that idea
this month, and we are certain that
the coming issues will be of tremen-
dous interest to all of our readers.

The publishers, on the cleventh
birthday of SCIENCE AND IN-
VENTION, desire to thank their
readers for their continued support.

June Feature
Articles in Science

and Invention
The Scientific Tools of the Modern

Detective. By Feri Felix Weiss.
Einstein Theory Explained in New
Movie—Popularly Ilustrated Article.
Photographing the Tracks and the
Collisions of Atoms. By William D.

B

Harkins, Professor of Physical Chem-
istry, University of Chicago.

New French Colored Movie Process.

The Dawn of Creation Shown in
Movries.

The Difference Between Mica and
Isinglass. By Ismar Ginsberg.
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driver's seat. This hand is made of alumi-
num, with a ruby glass in the center on both
back and front. The bottom is slotted, an
incandescent bulb lights the device up at
night. The horn is sounded whenever the posi-
tion of the hand is changed. The hand can
move in four directions, to the left, right,
backward or ahead. Cables rotate it, see Fig. 8.

In Fig. 9 a rotary jack for vehicles is
shown. This is a shell adapted to fit a tire
which may be strapped to the back of the

23

automobile. If the driver desires to carry
two spares with him, he uses the individual
halves of the casing for each spare. Should
he sink into soft earth, he places the casing
around the wheel, which has sunken and
then pushes a log against the circular disk
located off center. The eccentric causes the
wheel to be raised. This eccentric likewise
serves as a compartment for the tire tools
and prevents the stealing of rides, due to
the fact that it closes half of the area within
the spare tires. It was patented by Faustino
B. Urbano.

An elevator to deliver mail to your apart-
ment in large buildings, was exhibited. This
mailevator, Fig. 10, eliminates the old-
fashioned letter box with its slot. The
postman opens the mailevator door with his
key, removes any outgoing mail and deposits
incoming mail. As soon as he closes the
door, a bell in the receiver's apartment rings,
and he goes to a little cabinet in the wall
and removes the mail therefrom. The de-
vice is operated by an electric motor, the
circuit to which is closed when the mail
door in the vestibule panel is closed. Open-
ing the mail door in the apartment reverses
connections to the motor, and (when the
door is shut) sends the elevator down for
more mail or carries with it the outgoing
letters.

I.. Casper demonstrated a machine for
pasting labels on packages. This comprised
a roller which applies glue or water to
the back of a label, presses it against the
package and makes it adhere firmly. It is
a very simple contrivance, promising to be
extremely popular. See Fig. 11.

A variable pitch airplane propeller, one
of the cleverest designed up to the present
time, was demonstrated by W. R. Turnbull.
This is shown in Fig. 12. This propeller
was tried out on a 23¢ H.P. B. R. 2 engine,
running at a speed of 1325 revolutions per
minute. The blades are attached to worm
gears at the hub, where a wheel projects.
This is struck repeatedly by a friction
cushion as the propeller rotates, causing in
this manner a change of pitch in propeller
blades, due to rotation of the worm. The
device was tried at Camp Borden, head-
quarters of the Canadian Air Force with
great success the inventor claims.

In Fig. 13 we see the anglemeter placed
on exhibition by William Richter. This con-
sisted of a circular disc calibrated in de-
grees and minutes, and a rocking sector
held level by two floats, buoyed up by a
liquid. The degrees of inclination of the
surface could be ascertained directly.

Charles Stanzel exhibited the telephone
bracket illustrated in Fig. 14. By pushing
the receiver toward the mouth-piece the
hook is automatically depressed, cutting off
the service.

Instead of using three bells, one for the
hall, one for the door, and one for the dumb-
waiter, one genius has combined all three in-
to one upit. The electro-magnet in the bell,
instcad of heing of the horseshoe shape, is
provided with a vibrating arm at either end.
Each of these causes a striker to hit its
respective gong. A buzzer is also con-
tained within the case, making one unit serve
three purposes. There are four binding posts
on its exterior, for connections. See Fig. 15.

In Fig. 16 we see the over-flow alarm
demonstrated by Harry Gessler. This alarm
is attached to any type of waste water re-
ceptacle such as the drip pan for ice-boxes.
It is adjustable, consequently when the water
rises to a certain predetermined level, the

(Continued on page 90)



What Would Happen ir Various Pars of the World. Particu-
larly New York City, ind the Atlartc Seaboard if the Gulf
Stream Could Be Chang:d in Its Cours:. so as to Follow Along
the Atlaatic Coast and Wot Dart Northeastward Toward Europe
Shortly After Leaving Florida is Showvn in a New Film Story,
The White Arrows Incicate the Pah of the Cold Labrador
Currents: the Elack Arrows. the Gulf Stream.

Thi F-ture Shows a Later Stage n the Ssory of Craiging the
Gu.: Sweam, the New Patks of This Warm Cur-eat Close to
the At artic Seaboard Includirg Newfoundlend. Be ng Shown by
the Bla:L Arrows and tl e Moctfied, Souther y Procseding Labra-
dor Cidc Current by -he White Arrows., It is Preposed to
De“ec: the Labrador Current by IMeans of a Long Bafle Wall

This Picture Shows Tiree Different Positions of the Flexible

Mesh-Like Dam Suppocted in Positien by Anchor Buoys. The

Upward Movement of the Mesh-Like Curtain Takes Place, Due

to the Constant Moverrent of the Oc<an Currents, Silt and Mud
Washing In and Catchirg in the Dam.

—

The 2-tion of the Silt and Mud Carried Forwarl ard Caused

to Form a Dam or Wall in Cornection wi.h the M:sh Curtain,

is Sheam Progressively in the ‘Novie” aid Finally the Com-

ple ed Cam or Bafle Wall is Seen The Occan Depta at Vari-

ou: P3ints About New oundland Where Ttis Wall ‘Wsuld Havc
=¢ be Constructed, Ar: Shcwn in taec Film Story.

View of tae Hotel Plaza and Entiance to Central Park, New
York City, as it is a: Present. A-cording to the Theory Set
Forth in tkis New Flm Story. anc Which Has th: Sympathy
of a Great Many Scieitis:s, if We Could Ctznge th: Course of
the Gulf Stream. We Would Do Away with the Severe Winters.

H=e 8 a View of the Hotel Plaza and th: Entrance to Central

Pzrk zs it Would Appear if #e Galf Stream Couli Be Changed.

Menteys Would Climy Cccrarut Trees along 3roaiway, and

Bana=as and Oranges Would Be Had fo- the Zskirz. if This
Great Drsaam €ame True.

Photos (row Bris Production

Changing the Gulf Stream




New YorK Tropical With Changed

NOVEL conception in motion pic-

ture stories has recently been filined

and shown in several New York the-

aters. This film, entitled “Gambling

With the Gulf Stream,” is not only
entertaining but highly educational as well.
In the first part of the film the paths fol-
lowed by the warm Gulf Stream as it passes
northward and northeastward of the Atlan-
tic Coast, and alsu the direction taken by
the Labrador cold water currents, are clearly
and vividly shown, by means of arrows which
constantly move in a circulatory fashion.
Some meteorologists today claim that the
Gulf Stream has nothing whatever to do
with the climate of Lingland or Europe in
general, and that it likewise has nothing to
do with the relatively colder climate expe-
rienced in New York and other northern
cities on the Atlantic Coast. Their theory is
that the freakish weather conditions met with
on the eastern coast of the United States are
due wholly to changes in the barometric
pressure, or in other words, to changes in
density or movement of air currents across
the country. One writer on the subject
mentijons that it is about time that what he
calls the “Gulf Stream Fallacy” was elimi-
nated from our school text books. How-
somever and be that as it may, the Gulf
Stream hypothesis still has many adherents,
and this new film story proceeds apace with
this hypothesis for a basis.

The cinema story clearly shows in a start-
ling manner how England is apparently
warmed by the heat carried in the Gulf
stream, as it wends its way across the At-

Edison’s
Birthplace

One of Thomas A, Edison’s Most Prized Pos-

sessions is This House near Milan, Ohio, Where

the World's Greatest Inventor Was Born Just
Seventy-six Years Ago. Photo by Mr. Waye.

Gulf Stream

lantic and finally reaches the British Isles,
in spite of the fact that England is located
in a latitude corresponding to that of cold
bleak Labrador. In view of these facts, there
was some years ago a bill presented before
Congress calling for an appropriation to erect
a dam off the coast of Labrador to deflect
the northern water current, and possibly
cause it to describe a circular course eastward
toward England and simultaneously by thus
deflecting this cold water current, which now
bucks the warm Gulf Stream and deflects
eastward just after it passes the Carolina’s
or thereabouts, will permit the Gulf Stream
to surge northward close to the Atlantic
Coast, with the result that before we knew
it, we would be chasing monkeys and pick-
ing cocoanuts off palm trees in little old New
York. [If this change should take place,
the English people would probably be glad
to wear overcoats all the year round. So
the accompanying pictures show the remark-
able and delightful change in the scenery
about the famous Hotel Plaza in New York
and the entrance to Central Park “before
and after taking a dose of Mr. Bray's elixir.”
This represents a clever piece of muotion pic-
ture studio photography in itself, as the read-
er will no doubt admit, especially after he
has scen this film story. A close-up view of
the earth in relief with moving arrows re-
producing the direction of the Labrador
Stream and the Gulf Stream, shows in a
striking manner the results to he antici-
pated, if this scientific experiment proves
successful.  If it does succeed eventu-

ally the Gulf Stream will follow the Atlantic

Coast of the United States closely, and then
will spread out over the north Atlantic, the
warm Gulf Stream waters passing up and
aronnd Iceland and Greenland. In the film
pictures you see before your eyes the ice-
covered colder regions as well as those. in
northern Canada disappearing, and the
ground itself comes into view, the effect
of the Labrador currents being neutralized
in this way.

The scheme proposed for attempting to
deflect the southerly streaming Labrador
ocean currert, is elaborately illustrated in
the film story, the dam required, according
to its sponsors, being several miles long. It
is of flexible construction, held in position in
the first place by a series of large anchored
buoys, as illustrated herewith. The action
of this flexible dam is then shown in a real-
istic manner, and if it worked as perfectly
as the film artist has portrayed it, it would
seem as easy as eating a piece of pie. The
flexible dam in the form of a great net fast-
ened to a long cable, to which the buoy
cables also attach, is carried upward by the
action of the tide or current, and it is gradu-
ally filled in with sand and rock. As the
flexible net member rises, the silt piles up,
and eventually a perfect barrier results, as
the pictures show. The redirected courses of
the l.ahrador cold water currents and the
new course of the Gulf Stream, is shown
in the picture by means of the moving arrow
diagrams, while sectional views show the
depth of the ocean’s hottom in the spot where
the dam or baffle wall would have to be
constructed.

RemarKable Photos of Venus Passing Behind

the Moon

Early risers in the eastern and middle
sections of the United States on  the
morning of January 13th were treated
to one of the prettiest sights the heavens can
afford—Venus, the moring star, playing
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hide and seek with the crescent moon. The
beautiful spectacle lasted from 4:00 o'clock,
when the moon first appeared above the
horizon, until well after eight. At 6:40, the
planct was so close to the moon that it was
almost impossible to  distinguish it.  The
actual contact, however, did not come until
five minutes later. Then about 7:20, a tiny
diamond appeared on the dark side of the
moon.  Venus had emerged.

An occultation of Venus hy the moon is
not such a rare phenomenon for the earth
as a whole, hut for amy one place is ex-
tremely rare, For instance, there has not
heen one visible here since early in Decem-
ber, 1877, forty-five years ago.

Herewith is a series of photographs made
by Mr. William Henry, of the occultation
of Venus on Janvary 13th. Mr. Henry
states:

“The morning of the 13th was very clear
in Brooklyn, and the sight was gorgeous.

“Besides making the photus, I also oh-
served with my 5-inch Clark telescupe.
While observing the contact of Venus with
the moon T was rather puzzled to see the
image outlined quite distinctly against the
vellow disk of the muon. Possibly this was
caused by the atmosphere of Venus,”
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THE “HELICAR” OF TOMORROW—IT FLIES OR TRAVELS ON ROAD

1—Push Button Power Control Board Before
Driver, Which Also Switches Power to Helicop-
ter Drive Shaft 3, and Blades 9, When it is De-
sired to Fly.

2—Steering Wheel

3—Helicopter Drive Shaft.

4—Gyroscope for Stabilizing Car on
Wheels. . o

5—Twelve Cylinder Gasoline Engine Driving

The

Two

X

utomaol

Large Dynamo 6, Which Supplies Electric Cur-
rent to Motor Within Rear Wheel, 13.

7—Storage Battery for Engine and Radio Re-
ceiving and Transmitting Set, 8.

9—éollapsible Helicopter Blades. (Note: En-
gine Driven.)

10—Powerful Electric Lamps and Reflectors for
Flying Purposes.

11—Elevating Wings Controlled by Driver, Used
in Ascending or Descending, as Well as Tail, 12.

By H. GERNSBACHK

13—Electric Motor Wheel Which Drives Car
Along Road.

14—Motor Driven Spur Wheels Which Can Be
Lowered to Assist in Propelling the Car Out of
Icy Spots.

15—Collapsible Steps.

16—Fender.
- l7d—Electric Headlight Used When Running on

oad.

ile of 1973

MEMBER OF THE AMERICAN PHYSICAL SOCIETY

HE modern automobile, as far as the

public is concerned, is only about 25

years old. It is true that a few cars

were made as mmuch as 30 years ago,

but these were not for universal use,
and only millionaires could afford them. The
first cars were very crude, and were not at
all reliable, and when we look back upon
these high-wheecled two-seaters we smile at
the contraptions that they were.

The other day an, automobile of that early
vintage rolled down Broadway. It was run-
ning under its own power, but the sight was
so ludicrous that it stopped all traffic, and
every one had a good laugh at this piece of
ancient mechanism.

25 short years were enough to produce this
result.  \What, then, may we expect to sce
50 years hence? What sort of automobile
will we ride in? What will be common-
place 50 years hence?

The automobile, as it is built now, tends
to become larger and larger. The car of
today is fully three times as large as the
car of 25 years ago. In our large cities
overcrowding, due to the tremendous num-
ber of automobiles, has now reached the
saturation point. New York City i~ about

to enact a law to eliminate a certain num-
ber of taxicalbs, which mow crowd the
streets to such an extent that it is impos-
sible to make any time at all in certain
sections of the city. If you really wish
to move rapidly, you have to take the sub-
way or the elevated railway. This condi-
tion exists in most large cities. It has been
proposed to build viaducts over the house
tops, but due to the high cost it is doubtful
if such a plan will ever become a fact, even
in a time remote from now.

The only practical solution is to combine
the automobile with an airplane and this no
doubt will happen during the next few dec-
ades. The Helicopter Automobile or, for
short, the helicar, will not take up very much
more room than the present large 7-passen-
ger automobile, nor will it weigh much more
than our present-day car, but instead of
rolling down the avenue, you will go straight
up in the air, and follow the air traffic lines,
then descend at any place you wish. This de-
scent can be made in the middle of the strect,
if necessary. The car may roll through the
street, and may rise in an open place, or
square, of which there will be many in the
future,
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While it will be possible for a car to alight
on the ground in a narrow strlet, traffic
regulations may prohibit this, and the aerial
ascent and descent will be made from these
public squares or parks. The Helicar will
be particularly useful for suburbanites to
fly to and from work, and for pleasure.
Even today our roads, whether they be sub-
urban or country, are so clogged with traffic
that it is impossible to get anywhere on time.

Our front cover illustration shows the
Helicar moving through one of our future
streets, as an automobile, while the illustra-
tion on this page shows the Helicar as a
flying machine.

It will be noted that only two wheels are
used. Two wheels are more economical
than four. There is less trouble with gears
and shafts, and this construction decreases
the weight of the car as well. A gyroscope
keeps the car in an upright position at all
times, and makes riding on two wheels per-
fectly safe.

Two-wheel vehicles are not new, as wit-
ness the bicycle. The famous Englishman,
Brennan, has already tried them out, and
there will be no reason for using four wheels
in the future.



In case ice or very slippery streets are
encountered, the small side wheels, illus-
trated on either side of the large traction
wheels, can be lowered instantly, and will
keep the car from falling over.

Then there is the second idea as shown in
the insert of our large illustration, where
we see the telescoping wheels, which can
he used for the same parpose; these are also
useful if. by chance, the gyroscope stups op-
crating, or when the car stands in the garage.
These side wheels would then keep the car
from tilting over. These little telescoping
wheels are placed at the end of a cylinder,
and compressed air drives them out by a
piston, until they make contact with the
floor or gronnd, there to uphold the car.
These are simple details that any engineer,
even today, can work out.

The important part is the propelling mech-
anism to drive the car in the air. There
have been many helicopters designed so far,
but up to date nothing really trustworthy has
been evolved. It mayv he quite possible that
the helicopter of the future will look entire-
ly different from what we have pictured in
our illustration. Tt is quite possible that no
blades will be used, but rather a form of
an open drum, similar to the turbine. We
have heen satisfied to show in our illustration
the usual propeller, which is collapsible. so
that when the car runs as an automobile,
it will not obstruct traffic, nor will it catch
the air. Some such plan must be evolved
for the Helicar of the future. By tilting the
elevating wings shown marked “117 in our
large drawing, as well as the tail 12 the
car can either ascend or descend at any de-
sired level, all of which is controlled by
the driver. The wings, as well as the tail.
can be made collapsible also, so they will
not extend outwards when the car runs on
land. The Helicar of the future will not
have any comphicated steering wheel, and
many levers, as in our present cars.  In-

The Fine Motor Car of Today is Well Typified in the Rolls-Royce Sedan
Every Convenience is Provided for the Passengers.

Model Here Illustrated.
It Sells for About $13,000 and Its Powerful

Engine, Rated at 48.6 H.P., But Developing About 100 H.P. When Necessary, Propells This Parlor

on Wheels Along Level Road or Mountain

stead there will be a sort of push-button
power control board, located immediately
in front of the driver, which will also switch
power to the helicopter drive shaft 3. and
the blades of the: helicopter »9,” when it is
desired to fly the car.

An emergency steering wheel “2" may or
may not he used.  Probably the entire car
will be operated from a small push-button
switchhoard. It is ‘quite possible that the
car of the future will be driven entirely by
clectricity.  We have shown in our large il-
lustration the gasoline engine and dynamo
plant, such as will possibly be used in the
Helicars of 1973; the rear or both wheels
being propelled entirely by electricity (elec-
tric motors are enclosed within the wheels
like those used on some trucks to-day) or
perhaps some other form of power, of which
we know nothing today. 1t goes without
saying that the car will be built of the light-
est materials, and it is quite possible that the

s "

The First Auto: Ex-
hibited at the Smith-
sonian Institution,
Washington, D. C.. is
America’s First Car,
Invented, Designed.
and Built by Elwood
Haynes, President of
The Haynes Auto-
mobile Company,
Kokomo, Ind., in
1893. The Car
Shown Above in
Which Mr. Haynes is
Seated is Now
Owned by the United
States Government.
The Exhibit at Wash-
ington Bears the
Number 262,135.

Grade with Equal Ease and Smoothness.

future flving car will weigh far less than
our present-day cars. The entire upper part
of the body will be enclosed in an unbreak-
able, unburnable, glass-like substance. Thi<
is quite necessary, particularly for the driver
or pilot who must not only be able to see
on all sides, but up and down as well, in
order to avoid collisions. There will also be
various signal lights for night-fiying. The
front and rear downward lights will prob-
ably he green, the front and back upward
lights will probably be red. For city use,
running on the road, the usual lights will be
used. In other words, there will be two
sets of signal lights, one sex for flying. the
other set for the road. It also goes without
saying that these cars will be equipped with
Radio, both for sending and for receiving.
It will be possible for every one to talk to
and from this car over a radius of hundreds
of miles. Radio will be quite an important
feature of such a car, particularly as the
Helicar will depend a great deal upon the
weather—and storm warnings can be broad-
casted from a number of meteorological sta-
tions. so that every one in the air can be
apprised. of danger.

However complicated this Helicar will
appear, it will not cost very much more than
a present-day up-to-date first-class automo-
bile.

It is even quite possible that the Helicar
of the future will be equipped with pro-
pellers, or fins in the propelling wheels, so
that the car can descend and move upon the
water if this is desired.

In our illustration we have shown a gaso-
line engine as the driving agent for the
Helicar. There is no reason why a gasoline
engine should be employed.  Perhaps by that
time we will be extracting electricity from
the air. and merely use an electric motor to
rum the car. or we may even approach the
point where the wireless transmission of
energy will be a proven fact. We would, of
course. have to equip our cars with a fender,
and motor driven spur wheels for use on icy
roads where traction from the rubber tires
would be insufficient for locomotion.  Steps
which fold out of the way when all the
occupants are within the car will reduce the
air resistance of this type of vehicle,

Smoking Beneficial, Says Paris Savant

R. E. P. ROGER of Paris has carried
D out a series of experiments of which

the result should cause much rejoicing
among smokers.

According to this authority, my lady nico-
tine isn't so dangerous as we hitherto have
been given to understand. Having taken ten
grammes of ordinary French caporal to-
bacco, Dr. Roger extracted all the nicotine,
producing a liquid which was sufhiciently
puisonous to kill a dog weighing sixty
pounds. The doctor then took ten grammes

of the same tohacco and incinerated it under
conditions similar to that of a pipe, produc-
ing a liquid which contained not only nico-
tine, but all the other chemical substances
contained in tobacco. This liquid did not kill
a guinea pig weighing two pounds and pro-
duced no effect whatsoever on the intestines
of a dog weighing sixty pounds.

The reasons are said to be that incin-
eration transforins the nicotine and turns
the greater part of its poisunous substances
into a chemical which is not dangerous, al-
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though possibly slightly irritating, such as
cresols, phenol, pyridine, ete.  These sub-
stances, according to the theories of Profes-
sors Moureu and Bufraisse, all possess anti-
oxygenous qualities and may prove helpful
to prevent the development of microbes re-
quiring oxygen in order to multiply. Thus,
smoking moderately, far from being un-
healthy, should act heneficiently on the health,
In the case of certain epidemics smok-
ers rarely suffer. Cerebro-spinal meningitis,
for instance, very rarely attacks smokers.



Rubber as Transparent as Glass

UBBER is the coagulated sap of
a tree. These trees grow wild in
the tropical regions of South
America, which is the source of
supply of Para rubber. Natives
cut gashes into the bark, hang pails be-

By ISMAR GINSBERG

To-day we also have plantation rubber
as well as wild rubber. Plantation rubber
comes from the plantations in Ceylon,
where the rubber trees are grown under
accurately controlled conditions and the
coagulation of the latex is conducted in

TRANSPARENT RUBBER
BATHING CAPS

IMAGINE ¢
FLEXIBLE TRANSPARENT TRANSPARENT
WINDUW PANES RUBBER DOLLS’ HEADS RUBBERS

LARGE TELESCOPR
LENSES

/ // /WI i
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111/

SHOWING “THE WORKS"

Now That We Are Able to Produce Rubber Which is as Transparent as Glass, Many Uses For it

Can Be Found.

low to catch the sap as it oozes out, col-
lect the sap and cause the liquid rubber,
the latex, to coagulate on sticks by sub-
Jecting it to the acrid action of the smoke
obtained by burning the leaves and twigs
of the rubber tree. Up to a recent period
this constituted the sole source of supply
of rubber,

In the Illustration Above We Find This Material Applied to Window Panes,
Bathing Caps, Telescopic Lenses,

Dolls’ Heads, and Overshoes. .

a scientific manner, The product, which
comes in the shape of sheets, known as
plantation crepe, is light yellow in color,
while the wild rubber, which comes in the
form of balls, is colored dark brown.
The idea of taking all the color out
of rubber and obtaining a product as
transparent as glass is of English origin.

Special bleaching methods have been de-
vised to bring this about, but the exact
nature of the methods has not been dis-
closed. Inasmuch as rubber is filled with
all sorts of substances in order to give it
weight and increase its strength, special
care will also have to be taken in the
selection of these substances.

Our interest lies in the possible appli-
cations of transparent rubber. The trans-
parent rubber could be either soft or
hard. Imagine a rubber window pane. It
would appear just like glass but could be
pushed out with the hand. It would be
unbreakable and would eliminate all dan-
ger from broken glass. The insurance
companies would welcome it as a boon.
There would be no need for plate glass
insurance. The windows of our houses,
in factories, office buildings, in automo-
biles, cars, trains, conveyances of all
sorts, could be made of this product.
Rubber window panes would not break in
collisions, or at best if they did there would
be mno danger of flying glass. The
very fact that it would be unbreakable
wonld render it available for use for
various new purposes and in places where,
while it is now desired to use glass, never-
theless glass cannot be employved, because
of its tendency to break.

The question arises as to how the India
rubber “glass” will stand the effects of
sunlight, for light has a deleterious effect
on rubber, and in time rubber is decom-
posed by light. It may be possible to coat
the rubber glass with a transparent col-
lodion or cellulose acetate in a thin film,

(Continued on page 94)

2 Transplanting Insect Heads

By RUDOLPH ADOLPH

OF THE HERPETOLOGICAL STATION, OLMUTZ, AUSTRIA

N the Akademischer Anzeiger, No. 18,

Vienna, 1921, there is an article by

Walter Finkler on *'Grafting the Heads

of Insects.” Although the results of

these experinments are extremely inter-
esting, I have observed that the labors of
this savant are unknown even to brother
scientists in Germany.

The method of the experiments is thus
described by Finkler: “The head is raised
from the socket of the thorax, and is sep-
arated from the body by a scissors cut, and
transferred to another insect which has
been treated in the same way. The outer
edges of the wound are closed, the blood.
escaping in a very small amount, due to
narcosis, and the head is in the condition for
a very favorable healing. Stitches and
other extraneous bonds can be dispensed
with.”

Dr. Finkler carried out with success the
transplantation on various insects on the
imago of water beetles and swimming
beetles, on the larva, and on the pupa of the
ephemera vanessa yo and urticaec. Next he
investigated the relations of the beheaded
insects, so as to ascertain the capacity of the
transplanted heads for carrying out their
proper function. T quote from Finkler's
paper: “A beheaded water beetle can carry
out any co-ordinated movements, but can-
not steer a straight course either in the
water or on land. The movements of a
beheaded grasshopper are distinctly different
from those of the normal insect. While
normal insects with all pairs of legs go
forward, the front pair of legs on the be-
headed insect go always forward, the last
pair of legs always go backward and the

middle pair of legs serve as a support. It is
evident that this curious developmen: was
cansed by the shock, as the following
experiment shows: Insects whose heads.

with the exception of the cerebral—and the

throat ganglia, have been separated, in swim-

ming act quite normally after the operation.”
(Continued on page 96)

SEPARATING THE HEAD
FROM THE BOOY

WIiCK "\/

4

@

Insects’ Heads Have Been Successfully Transplanted by a German Investigator.

Separate the Head From the Body

L PAD FOR
=" MOISTURE

LITTLE GLASS. HOSPITAL (CONSTRUCTION DUE TO A.WEISER) IN
WHICH THE INSECTS OPERATED ON WERE KEPT UNTIL RECOVERY

The Method is to

With a Pair of Scissors, and to Substitute This on the Body of

Another Insect Similarly Treated.
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A Fly-Trap Designed by an Ambitious Inventor

is Illustrated Above. The Sectional Elevation at

the Top of This Illustration is Taken From the

Patent and the Comic Version Shown Below.

Notice the Endless Belt Used to Convey the Flies
Into the Trap.

»
Stolen Automobiles Will Not Only Emit Musical
Sounds as They Are Driven Away by the Thief,
But Will Also Paint a Striped Color Band Upon
the Sidewalk to Indicate tue Direction in Which
They Were Driven. If This Invention is Put
Into Use the Detectives Will Then Trail the
Machine by Following thc Colored Stripe.

Why Tug at the Oars When You Can Place Your
Companion on One Seat, and Locate Yourself on
the Opposite Seat of a Sea-Saw, Pivoted at the
Center of the Boat, and as You Rock Up and
Down, the Boat is Propelled Due to the Action
of the Paddle Wheels. The Result Obtained When
Companions Vastly Differing in Weight Use This
Vessel is Depicted by Qur Artist.

Humor in the Patents

F you find that your weekly humorous
journal cannot coax a smile from you,
do not despair. Obtain a copy of the
Patent Office Gazette. Nearly every
copy contains real humor, that costs
the originators from $100 upwards a piece
this being the price of the average patent.
For instance, we turn to a patent of a fly
trap issued to Messrs. Snuffer and Shanks,
and proceed to animate the patent illustra-
tion with our pencil. In this patent an end-
less belt conveyor positioned upon rollers,
is covered with honey or syrup. This is ar-
ranged in an inclined position and driven
by an electric motor. The fly is attracted
to the conveyor and does not notice its up-
ward passage, until a brush frightens 1it,
whereupon the insect immdeiately flies up-
ward toward the light. This flight is lim-
ited by a glass container, in which is a
fumigant sufficiently powerful to kill the
insects or flies as they arrive in the compart-
ment. We place the flies in battalion array,
like so many soldiers marching on the parade
grounds. All the flies march to their doom,
stepping on the endless conveyor, to be
gently escalated to their execution chamber.
We admire the thoughtfulness of the in-
ventor in building an endless conveyor, so
that the poor flies would not become foot-
sore and weary as they trudged their way
up the slope, by providing them with the
moving platform. We wonder what was
the predisposing cause of the inventor’s
thoughtfulness in feeding the insects pre-
paratory to mercilessly snuffing their lives
out. We wonder whether or not the death
was pleasant and painless to the flies, and
wonder if each individual fly did not have
a right to be sentenced by the judge and
jury, and to take appeals from such sen-
tences, particularly in view of the fact that
they had been lured to their untimely deaths.
We turn the patent specifications over still
soliloquizing on heartless inventors, an
pause as we come to the invention of Hans
Straub. This is a vehicle thief detector.
Mounted within a casing located near the
back wheel is a drum fitted with a clutch,

so that by driving the drum toward the
wheel, it would engage with the wheel and
be turned by it. This drum has a series of
points projecting from its surface, which
act on bells or vibrating bars. In addition
to that, there are three compartments con-
taining moist powder co'vred red, black and
white.  The containers themselves are

Your Heart Beats Heard
All Over the Room

By means of the new apparatus it is
now possible for a physician to hear
heart beats magnified with sledge-ham-
mer intensity throughout a large room.
Do not fail to read al! about it in the
May issue of PRACTICAL ELEC-
TRICS.

Two audiences, one in Chicago, one
in New York, hear »-d see simulta-
neously the proceedings that take place
on the lecturing platfor:ns in the two
cities, illustrated in large wash draw-
ing in May PRACTICAL ELEC
TRICS.

OTHER INTERESTING ARTICLES IN

MAY PRACTICAL ELECTRICS.
The Loud Talking Fl-art

By (Clyde J. Fitch
Chicago-New York E gieers’ Sym-
posium
i Electric Drying Oven
Influenca and the Telephone
By Dr. Albert Neuburger, Berlin
Correspondent, PRACTICAL
ELECTRICS
Electricity and Crime
Electric Prevention of Fires

" Ty o s 1

open at the bottom, but the openings do not
align themselves with similar holes in the
casing until the machine is locked. Invisible
signals, such as light flasues, are also em-
ployed. Should a thief run off with this
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machine, we would believe him to be driving
a street organ as we would have music
while he is en route. Of course, there is
nothing very musical in some of the cars
which we hear rattling along on the city
streets, so it stands to reason that a tin
organ of this nature would create quite a
commotion. One or two officers might even
look at it as it buzzed up Fifth Avenue,
but then as the thief got away we would
have our detectives looking for the car
with magnifying glasses, following the trail
of colored powder which the car has left
behind it. If the car rambles over snow,
the black powder can be seen; if it travels
over dark roads, the red and white powder
can be seen; and the red powder can of
course be seen everywhere. It is a wonder
that the inventor does not give us a colored
ribbon with red, white and blue powders.
This would be more patriotic, and inasmuch
as automobiles would not run over the colors
of the American flag, drivers would have
to trail the stolen machine and then circle
around it at its resting place.

We turn a few more pages and come
across the boat propelling device invented
by one Stanislaw Wisniewski. This has a
see-saw arranged in the center of the boat,
which by means of levers and cams causes
a rod to move back and forth. The oscillat-
ing rod in turn operates ratchets, which in
turn transmit the motion to gear trains,
and thence to paddie wheels on the side of
the vessel. Vessels of this nature will be
perfectly balanced, because if a very stout
individual and a reiatively slim person sat
at the ends of the see-saw, it would be im-
possible to rock the same. Consequently,
the stout person will have to sit nearer the
center of the vessel, and the see-sawing mo-
tion of the waves would help the occupants
of the boat in propelling the vessel. Of
course it is not advisable to rock this boat,
because by doing so the balance of the per-
son on the up side of the see-saw would
be considerably unsteady, and he may lose
his position on the perch, catapulting him-
self into the water,



In the Accompanying Picture-Diagram We Have Shown Some of the Salient Facts Brou

DIFFERENT WEIGHTS OF |50 LB.BODY
FROM CENTER OF EARTH TO MOON

Man's weight %3 0z.
at moon's distance
but gravity of moon
gives him weiqht of
5|bs.at surface

ght Out in Mr. Holmes Article, with Regard 1o What a Man

Weighs Both Above and Below the Surface of the Earth. A Body With a Given Weight at the Surface of the Earth, Weighs Less As It Moves Toward

the Center of the Earth; it Also Weighs Less, but in a Different Ratio, as it
At a Distance from the Earth Equivalent to That Extending to the Moon,

Rises .Ahovc'the Surface of the Earth, as the Picture Clearly Illustrates.
a Man Will Weigh Two-Thirds of an Ounce, But Due to the Gravity of the

Moon if He Should Land on it. He Would Have a Weight of 25 Pounds on its Surface,

A Journey from the Centre of the Earth

By CHARLES NEVERS HOLMES

E are standing at the exact center
of our Earth—at the center of a
-body possessing a volume which
approximates 260 billion cubic
miles—at the terrestrial center,
about 3959 miles from the terrestrial sur-
face. Air at great density surrounds us,—
it has a density perhaps ten times that of
water. There is terrific heat on all sides
of us. Nevertheless, our weight is an ab-
solute cipher. Our body has no weight.
And why should we have any weight at the
exact center of our Earth? There all of
gravitational attraction lies outside of us
and pulls equally in all directions. There
is not a particle of matter to pull us towards
the terrestrial center, and, by so doing, to
register what is known as our “weight.”
Let us suppose that as though ascending
an elevator-shaft, we leave our Earth's
center, and rise towards the terrestrial sur-
face. At !4 of the distance from center
to surface, what do we weigh? Now there
are particles of matter to pull us back
towards the terrestrial center. We have left
that center about 990 miles behind us. Up-
on our Earth’s surface, we weigh 150 pounds.
Inasmuch as 990 miles are only one-fourth
of 3,959 miles, we shall have a weight of
one-quarter of 150 pounds,—37Y% pounds.
Accordingly, when we have risen 1980
miles, we shall be halfway to our Earth's
surface, and our weight will then be one-
half what it is at the terrestrial surface.—
75 pounds. When we are three-quarters of
the distance to the surface, we shall weigh
11214 pounds. Thus, our weight increases
in proportion as we ascend from center to

surface, and decreases as we descend from
surface to center. That is, the weight of a
body increases or decreases directly accord-
ing to its proportional distance from the
earth’s center, as long as it is below our
world’s surface.

We reach the terrestrial surface and then
regain our full weight of 150 pounds. Per-
haps we do not wish to remain there, but
desire to soar aloft, into space. Now, at
first thought, it would seem as though the
same law of weight increasing or decreasing
directly following the law of proportional
distances obtaining when below our earth’s
surface, would still be valid and unchanged.
But such is not the case. When we begin
to soar above the turrestrial surface, we lose
in weight inversely according to the square
of the distance from the center of our earth.
That is, the distance from terrestrial center
to surface, 3,959 miles, is taken as a_unit,
and each approximate 4,000 miles are com-
pared with this unit. This leaves centrifugal
force out of the calculation.

We leave the terrestrial surface with a
velocity of about 37,000 feet per second, to
break the chains of gravity, pass through
300 miles of attenuating atmosphere, and
then travel swiftly through the so-called
ether of space. Here, density is at a mini-
mum and the temperature approaches, pos-
sibly, what is krown as “absolute zero,”
—273 degrees, below zero (Centigrade).
After we have ascended about 4,000 miles,
our weight is consilerably decreased. It is
not difficult to estimate it, approximately.
We are now about’ 8,000 miles above the
carth’s center, or twice the distance from

that center to the surface. That is, our
weight by the law of the inverse squares is
now reduced to one-fourth of 150 pounds.
or 37% pounds.

And when we have attained an altitude of
12,000 miles, we shall be 3 times our stand-
ard 4,000 miles frotn the terrestrial center.
Therefore, we shall have a weight of only
one-ninth of 150 pounds, that is, 1634
pounds. And so it goes on indefinitely,
Finally, we have reached a point in space
whose distance equals that of our moon,
at its mean distance—239,000 miles. This
is about 60 times 4,000 miles, so that our
weight is then only 1/3600th of what it was
at the terrestrial surface. Of course, we are
supposing that our earth is the only body
in space, for, were there any other body
near us, that body would also attract us,
thus influencing our so-called “weight.”
Accordingly, it is evident that we may
possess two kinds of weights, the first if
we were between the earth’s surface and
its center, the other if we were on or above
the terrestrial surface in space. Thus, in
a journey from the center of our earth, we
should commence with no weight and
attain our full weight at our earth’s sur-
face. But in a journey to the moon we
should lose weight during part of the way,
then regain some of it as the moon began
to attract us. That is to say, we who weigh
150 pounds on the terrestrial surface, should
weight about 25 pounds at the lunar sur-
face. In other words, our earth attracts
bodies with six times as much force as the
moon * nes.

Frenchman Flies 234 Miles an Hour

broke the world’s speed record on Feb.

15th by accomplishing 377.657 kilome-
ters an hour (234.064 miles). This betters
by 18.821 kilometers the record of 358.836
kilometers established last October by Gen-
eral William Mitchell in Michigan.

THE French aviator, Sadi Lecointe,

Lecointe’s flight was made at Istres. ncar
Marseilles, in a Nieuport-Delage plane carry-
ing a 300-horsepower Hispano-Suiza motor
and a Solex carburetor., The first kilome-
ter was made in 9 1-5 seconds. or a speed
of 391.304 kilometers an hour; the second in
10 seconds, or 360 kilometers an hour; the
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third in 9 2-5 seconds, or 382.978 kilometers
an hour, and the fourth in 9 4-5 seconds,
or 376.346 kilometers an hour.

Lecointe’s last world’s record was made
Dec. 31 when he flew at the rate of 348.28
kilometers an hour,




New Colored Movie Process

HE production of perfect colored mo-
tion pictures is claimed by Mr. P. D.
Brewster, an American inventor, who
has been interested in motion picture
work for several years, His experi-
ments in colored photography have extended
over a period of more than nine years, and
he has at last perfected a system which he
claims is as near perfect as it is possible for
a colored picture to he. In a recent interview
with the writer, Mr. Brewster exhibited
several still views taken by essentially the
same process as he uses in his moving pic-
tures. The tones and shades of colors in
these photographs were a revelation. Detail
was perfect, and the colors blended into one
another in a most remarkable manner

In explaining his process Mr. Brewster
explained that one of the main features was
the special light-splitting combination of
prisms, This device consists of two triangu-
lar prisms. On the face of one of them is a
checkerBoard effect composed of minute sil-
ver squares alternating with transparent
squares. The two prisms are placed together
face to face, so that the silvered surface,
when viewed from the end of the square
block thus formed, runs diagonally across
it from corner to corner.

The action taking place in connection with
these two prisms, may be plainly seen in
the accompanying illustration. The light
from the subject being photographed enters
the lens, which, of course, is equipped with
the usual shutter and diaphragm, and pro-
ceeds through the side of one of the prisms.
When it strikes the silvered face, it is split
up; that part of the light which falls upon
the silvered squares being reflected at right
angles to the original beam and passing
through a blue-green filter, is focused upon
a film which registers the intensity of the red
shades of light. That part of the light which
is not reflected passes on through the prisms
and after passing through a red filter, gives
the image upon a film which receives the
picture in tones of blue-green.

Because of the fact that only one lens is
used in taking these films, any stereoscopic
or blurring effect is eliminated. Mr. Brewster
also has done away with the difficulty usu-
ally encountered in photographing flesh
tints. In the first attempts at color photo-
graphy, the hands and faces of the actors

were reproduced in a «sickly brown shade.
This new process, however, does not have
this drawback, and in the photographs shown
to the writer by the inventor the flesh tints
were exceedingly well registered. A section
of colored positive films showed very fine
color values.

After the two negative films mentioned
above have heen exposed and developed, they
are both printed simultaneously upon oppo-
site sides of a positive film, which is sensi-
tized on both sides. This is made possible
by means of a chemical which renders the
film opaque, until it is run through the de-
veloper where the chemical is eliminated.
In the printing process as well as in the
exposure of the negatives, the films are all
kept in synchronism by means of specially
designed but relatively simple apparatus,
which we will not attemnpt to describe here.

The two sides of the positive film are
treated, so that in the final process they will
be color-sensitive to orange-red on one side
and to blue-green on the other. The blue-
green negative is exposed on the orange-red
side of the positive, and the red negative
on the blue-green side of the positive. The
accompanying illustration shows the degree
of shade obtained with two negatives as well
as on the two sides of the positive, when a
strip containing red, white and blue squares
is photographed.

In 1, the red photographs transparent on
the blue-green negative, the white very dark,
and the blue semi-transparent. In 2, the
red is semi-transparent, the white very dark
red, and the blue transparent. When these
are printed on their respective sides of the
positive, the results shown in 3 and 4 are ob-
tained. In 3, the red shows very dark
orange-red, the white transparent, and the
blue a medium shade of orange-red. In 4,
the red comes out a medium shade of blue-
green, the white transparent, and the blue
a dark shade of blue-green. When these
are super-imposed upon each other, the true
colors will appear. This is rather hard for
the layman to understand at first, but if he
will take a piece of red celluloid and a piece
of blue celluloid, and place them over each
other, and look through the combination,
he will find that the resulting color will be
entircly different than either the origimal
red or blue.

After the printing the positive goes
through the developing, fixing and washing
baths, and is afterwards carried to a bleach-
ing solution which renders the emulsion
susceptible to certain dves. The sides of
the film are then separately treated with
certain dyes, and after drying are ready for
projection.

This film can be used in any standard
projector without any adapters of any kind.

For various kinds of photography there
are three series of negative films with corre-
sponding positive films used. For outdoor
work where foliage and bright colors are
paramount, the negative films are light sensi-
tive to blue-red and yellow. For studio
work they are sensitive to red and blue-
green, while for scenes where sea and sky
predominate, they are orange and blue. Of
course the filters used are of the color to
which the film is sensitive.

Mr. Brewster at present is talking photo-
graphs with this method and is exhibiting
them in a private studio in New York City.
He expects, however, to have his processes
developed to such an extent that his work
will be commercially available in a very
short time.

The many advantages of colored motion
picture photography are at once obvious.
The value of the more elahorate productions
being shown before the public today, is some-
times serionsly detracted from because of the
mnability of the pictures to faithfully repro-
duce the colors of the various parts of the
sets. For instance, the writer was quite dis-
appointed when viewing a motion picture re-
cently which was highly exploited by the
rress agent. The entire production was very
elaborately assembled, and some wonderful
old masterpieces used in adorning the walls
of various scenes. Because of the black and
white reproduction, however, the color values
of these pictures were lost, and the effect was
not even comparable to what it would have
heen if some system of colored pictures were
used, such as Mr. Brewster's.

This value of such colored effects in sce-
nic productions can be very easily imagined.
The difference between a standard motion
picture of, for instance, the Grand Canyon
of Colorado, and one of the same scene
taken in colored movies is almost unbeliev-
able.
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Poisonous Gases Find Uses in Industry

By ISMAR GINSBERG

EATING the sword of war into the

plowshare of peace is an after-

math of every war. But there has

probably been no war, like the

. last, in affording so many oppor-

tunities of making use of the terrible
weapons and dread

American electro - chemical industry.
Many important processes have been ren-
dered commercial successes by the appli-
cation of cheap electricity, Cheap elec-
tric power can be secured only by using
water-power to generate the current.

ing powder, or directly in the compressed
state, for Dbleaching paper and tex-
tiles, especially cotton goods. There are
also certain strictly chemical uses for this
substance.

At Niagara Falls, caustic soda is made.

™

agents used in com- ;
S NaGaARA

bat for peaceful pur-
poses, purposes which
are as far removed
from the original uses
to which these mate-
rials have been put,
as Mack differs from
white,.  Who would
think, who would im-
agine that the poison-
ous gases, those vile,
virulent, inhumane
agents of war-fare
could be converted into ied
the most refined and P == 530
delicate of scents, con- |' tureINE
tained in graceful bot-

& tles, to be used by fine
ladies in scenting sil-
ken kerchiefs?  The

i
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« There Are a Great Many

Uses For Poisonous
CARBON Gases in Industry For
MONOXIDE Both War and Peace-time
GAS Uses. The Cheapest Way
of Makir.g the Products
From the Gas is to Use
Current  Generated at
Large Hydro-Electric

ctrres | LME Plants for Producing the
L&éﬁg&' Gas, and Develop the By-
""Buvegg':G Products ?ll:m?he Same

sow’s ear has been con-
verted into the silken purse!

These wonders have been accomplished
through the intervention of chemistry,
that particular branch of chemistry which
builds up complex products from simple
beginnings,—synthetic organic chemistry.
Furthermore, some of the poisonous
gases have been put to direct use in in-
dustry, without it being necessary to
make any change in them. While not de-
tracting from the wonderful achievement
of making a perfume out of a poisonous
gas, it must be mentioned that the indus-
trial ues, to which some of these gases
have been put, are of much greater im-
portance,

In the vicinity of Niagara Falls there
has grown up, what may be called, the

‘This is why the electro-chemnical industry
has become centered around Niagara
Falls. Its growth will depend to a large
extent on the further application of the
immense volume of water, that pours over
the precipitous cliffs at Niagara, to the
production of electric power. In pass-
g it may he mentioned that practically
the entire production of the metal alumi-
num in the United States is carried out
at Niagara Falls.

One of the most poisonous of the war
gases was and is made at Niagara Falls.
This gas is called chlorine. It has been
known and made for a long time, but has
had comparatively few industrial uses up
to the present time. Its main use has
been and still is in the making of bleach-

Caustic soda is another name for lye, the
corrosive substance that the housewife
uses in cleaning out greasy sinks. The
process of making caustic soda is to pass
the electric current through a solution of
common salt. Where the current leaves
the solition, there is produced caustic
soda, while where the current enters the
solution, there is liberated the greenish,
puisonous and intensely irritating gas, chlo-
rine. [Its properties rendered it a fine
war-gas, for no human being can breathe
even a small amount of chlorine and not
immediately succumb to its evil effects.

What to do with the excess production
of chlorine gas has always been a prob-
lemn, and it has been more so than ever in

(Continued on paye 90)

How To Perfect The Phonograph

By BURNIE L. BEVILL

HE phonograph’s greatest fault

a fault that has baffled many great

minds in their efforts to correct

it—is the persistent screeching and

grating sound that is produced
by the needle scratching upon the
record. Numerous arrangements have been
tried and experimentd with to correct this
fault, but so far, no satisfactory method
has been brought out. Perhaps the diamond
or jewel point needle has come nearer to
solving the problem than anything else that
has been used, but even this is imperfect
and the metallic scratching sound remains.
Various materials have been used for mak-
ing the needles, including certain kinds of
hard woods and artificial fibres, and these
have proven partially satisfactory in rid-
ding the music of its metallic quality; but
at the same time, it has eliminated a con-
siderable part of its purity and volume, thus
impairing the reproduction.

The cause of the scratching sound that
is produced by a phonograph is obvious. It
is caused by friction between the end of the
needle and the record, and any arrangement,
however subtle, cannot entirely eliminate
this friction. The only possible solution to
the problem is to devise some system that
will take the music away from this needle,
deliver it to the audience and leave the
scratching sounds behind. Electricity is the

= 2 = e —

Here is an Idea Worth Developing. This Phono-

graph is Entirely Electrical From the Driving
Motor to the Reproducer and Loud Speaker.
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only medium that is capable of rendering
this service, in my estimation, If some en-
terprising inventor will give his attention to
this idea, 1 am sure he will be rewarded,
as the idea is a very feasible one and only
needs developing. 1 shall describe the idea
that [ have in mind for constructing a
phonograph that employs electricity to pro-
duce the sound waves in the horn,

Before going further, I wish to call atten-
tion to the drawing, showing in detail the
arrangement of the various parts of my
scratchless phonograph idea. The diagram is
a side view of the interior of the apparatus,
in which is found an electric motor 3 which
is operated hy the city current coming into
the machine through an opening at 5. (A
spring motor will serve just as well for the
machine.) This motor is made to operate a
turn-table just as in the ordinary machine,
In lieu of the tone arm that is found in the
ordinary machine, is a double metallic arm,
hinged in the middle to facilitate the outer
sections being raised at will, provided with
a metallic block which is connected to it by
means of a spring and which has attached
to it a tungsten stylus 1, and which is
pivoted to a standard of the machine at 2.
By means of the pivot at 2, the arm is cap-
able of being swung across the record by
the action of the grooves in the record just

(Continued on page 89)



Yes, It’s a Cold Winter
in the Swiss Alps

At first glance one gains the impression
that these objects are some sort of ancient
stone monuments, but as a matter of fact
they are tclegraph poles entirely encrusted
with a thick coating of snow and ice. So
far as their usefulness to the telegraph com-
pany is concerned, they arc quite oul of
business until the spring, but as picturesque
ohiects of interest to tourists, they form a
worthwhile attraction.

WE APPEAR IN JAPAN

We were highly gratified a short time ago
to see ourselves in print in no less a publica-
tion than a Japancse magazine, devoted to
radio and other subjects. The Japanese are
keenly interested in all the latest develop-
ments in radio, and particularly no doubt
in this latest invention of Mr. H. Gerns-
back’s, the Kadio-Telephot, which onr read-
ers will remember, as scen from the pic-
ture, appeared in the July number of SCl-
ENCE AND INVENTION. We cannot en-
joy all the nice things the Japanese editor has
to say about this invention, but it would ap-
pear that he is very much in favor of it, in
any cvent,
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ACCIDENTAL INVENTIONS

The bayonet is said to have derived its
name from the fact that it was first made in
Bayonne, and its origin illustrates the pro-
verb, “Necessity is the mother of invention.”

A Basque regiment was hard pressed by
the enemy on a mountain ridge near
Bayonne. One of the soldiers suggested
that, as their ammunition was exhausted,
they should fix their long knives into the
barrels of their muskets. The suggestion
was acted upon. The first bayonet charge
was made, and the victory of the Basques led
to the manufacture of the weapon at
Bayonne and its adoption into the armies of
Europe.

Not infrequently an invention has been
suggested by some trivial event, which would
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have passed unnoticed, had not a
man with brain scen it.

Argand, a poor Swiss, invented
a lamp with a wick fitted into
a hollow cylinder through which
a current of air was allowed to
piss, thus giving a supply of oxy-
gen to the interior as well as to
the exterior of the circular flame.

At first Argand used the lamp
without any chimmey. One day
he was busy in his work-room,
sitting beforz the burning lamp.
His little brother was amusing
himself by placing a bottomless
oil-flask over different articles.
Presently he n»laced it npon the
flame of the lamp, which instant-
Iy shot up the long, circluar neck
of the flask with increased brill-
iancy. It did more, for it flashed
into Argand's mind the idea of
a lamp chimney, by which his in-
vention was perfected.

One day the children of a
Dutch spectacle-maker were play-
ing with some of their father's
glasses hefore the door of his
shop.  Setting two of the larg-
est glasses together, they peeped
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The Photo at the Right
Shows a New CUeriaan
Projection Apparatus
Which Has Been De-
signed for Projecting
Solid Objects on the
Screen. This is one of
the Best Examples of the
Projection of Such Ob-
jects That We Have
Seen in Some Time,
Note the Veins,
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through them, and were sur-
prised to see the weather-cock
of the oppnsite church brought
close to their eyes. They
called their father to sec the
strange sight.  He looked
through the glasses, and what
he saw suggested to him the
possibility of constructing a
curious toy.

Galileo, hearing of the toy
which made distant things ap-
pear close at hand; saw at once
what a valuahle help it would
be in studying the heavens. He
set to work and soon made the
telescope.

Contributed by F. H. SwEET.
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Projection of $olid
Objects

An ordinary projection is produced by a
transparency printed on a flat filny, and pic-
tures printed on an opaque substance, nay
also be projected by the magic lantern.
In the one case, the light is transmitted
through them; in the other case, the light is
reflected from their surface. In Germany
a new type of projection apparatus called the
Ipiscop has been developed, and our photo-
graph shows a very beautiful example of its
work. A human hand is projected on the
screen, and it appears in such perfect re-
lief as to be almost startling. Everything
is reproduced with absolute clearness, and
the work is so good that it is suggestive of
high value for instructive purpose, the study
of anatomy, or of botanical objects, crrs-
tals, minerals, and the like. By successfully
adding a third dimension to projection, it is
immensely more impressive. It now remains
for Dr. Einstein to come to the front and
add a fourth dimension,

Contributed by Dr. ALBERT NEUBURGER.
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T has been stated frequensly that the
output of all the gold, silver and
diamond mines of the entire world
does not come anywhere near equal-
ing in value the profits earned
through the development and marketing
of American inventions and processes.

From the days when the cave-dweller
first turned a rough flint into a tool,
human ingenuity has been at work devis-
ing means for converting the inert mate-
rials and live forces of nature into uses,
conveniences and comforts for man. Yet
the latest century of civilization covers
the greatest of his inventions, and in the
past eighty years some of the most epoch-
making of them have been born. The
era which crowned its achievements with
the electric telegraph, the telephone, the
submarine and wireless, which passed on
from the trolley car and the automobile
to the airplane, is now looking eagerly
for more worlds to conquer.

We have frequently mentioned in these
columns that it is the little idea that often
brings fortunes to the inventor. Witness
the founain pen, the mechanical pencil,
the electric flashlight, the safety razor,
the safety pin, the pocket book-match,
the Klaxon horn, and hundreds of others.

There are thousands upon thousands
of such ideas which may perhaps not be
as well known as the ones mentioned
here, but which, nevertheless, are veritable
gold mines. It very often happens that
it is the obscure little
thing, that you would
not think very much
of, which proves to be
the money - maker.
Every industry has
its peculiarities, and
every industry needs
new things that can
be exploited by a
clever inventor.

To those inventors,
however, who think
that fortunes can be
made overnight sim-
ply from any ordi- .
nary idea, we wish to give a word of
advice:

A gold mine is worthless unless you
spend upon it time, money and effort.
The gold must be mined by labor, brought
to the surface, and there refined, before
it can be marketed. It is the same with
an invention. A good invention is a gold
mine, but without exploitation the inven-
tioh is as useless as a gold mine in the
Pacific Ocean.

In other words, the inventor who
thinks that all he needs to do is to make
a model of his invention, then to patent
the idea, and immediately become a mil-
lionaire, is the man we wish to disillusion.

Of course, there have been cases where
a man took out a patent and sold it the
minute it was issued, for a handsome fig-
ure, just as there have been great gold
nuggets found in some rivers. Such
cases, however, are exceedingly rare, and
are the exceptions.

In bringing out an invention it is
usually necessary to make a model to see
if the device will work, or will cover the

urpose for which it was intended. It is
gere the labor begins. The first model,
99 times out of 100, is either wrong, im-
perfect, or cannot be used for commercial
reasons. Certain devices which look all
right as models cannot be manufactured
economically. In other words, the thing
may look all right on paper, but may
turn out to be impractical when the
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device is to be manufactured in a factory.

Frequently it must be re-designed en-
tirely. For instance, an inventor had an
idea of a very good automobile horn,
which the writer saw some years ago.
It was much smaller and had no large
bell, as all the auto horns had at that
time. The secret lay in the peculiar
construction of the small horn opening
which was a marvel as far as acoustics
went. The inventor had made a wooden
model that worked excellently. He then
had a model made in aluminum. This
also worked verv well, even better than
the wooden model. The inventor felt so
encouraged that he took out a patent.
Then he started a company to manufac-
ture the product, and failed miserably—
not because there was any inherent defect
in the article, but rather because it was
impossible to turn out the article in quan-
tities and compete with horns in the open
market. The casting was so complicated
that only about 20 per cent turned out
right. The other 80 per cent had to be
discarded, and th= cost of the pieces was
so high that the advantage which the in-
ventor had sought to obtain from his
smaller model was entirely offset by the
impossibility of marketing the device at a
reasonable figurc. Had this inventor
known more about materials it would
have been far cheaper for him to have
made this horn in stamped parts, which
could have been either assembled by
screws or soldered together. This inven-
tor, clever as he was, had not foreseen
the commercial phase, and he not only
lost all his time and money when the
concern failed, but he lost his friends’
money as well.

The reason why there are not more
successful inventors is that they do not
go deeply enough into their devices before
they start manufacturing. A few dollars
worth of advice, which may even be free,
from a production man, or a superintend-
ent of a factory in a similar line, will
often point out the right way, while igno-
rance usually leads to disaster.

The simpler tl-e idea, as .a rule, the
more complicated it becomes to turn it
out commercially.

A model, or ten models, as we have
stated above, means nothing. The ulti-
mate test is, “Can the article be turned
out at a price that will interest the users
or buyers?” Naturally there are excep-
tions to this rule. Sometimes a basically
new device will be invented and the pat-
ents will be such that they actually protect
the device. In such a case, if the public
or the buyer must have the article, the
price means nothing. But in the long run
it will be found that a similar article will
come along which evades the patents, in

some way going around them. In that
case, un- less a man-
ufacturer is prepared
to compete with the
imitations, he will be
wiped out. ' entirely.
Gillet te, G/ ) of safety
razor fame, R / had excel-
lent pat- B ent}f on }l;is
razor, %/ which,
however, g did not
prtevhent a ? ost o"f
o ers rom sell-
ing safet SAFETY razors as
g y ’
wight nor, __RAZOR _Jmighe, or
as good articles as

that produced by the original inventor,
but the fact remains that they sold. The
Gillette people fu.und it necessary to re-
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duce their prices time and again to meet
this competition—otherwise they prob-
ably could not have stayed in business.

It is true that if an article is designed
correctly and a patent is obtained upon
it, such an article, as a rule, brings some-
what more money than an imitation.
Th]e]re are, however, exceptions to this as
well.

CONSTRUCTIVE ADVICE TO INVENTORS

If you have a good idea, first make a
model or pattern, and see how it works
out, to satisfy yourself that the device is
all that you claim it to be.

Take out a patent. There are many
patent attorneys, some of them experts in -
certain lines. For instance, there are
patent attorneys who make a specialty of
electrical* patents, others of textile sub-
jects, etc. By writing to the various attor-
neys you can readily ascertain what their
specialty is, and the patent should be
given to that attorney who has had ex-
perience in the proper line. This is quite
important, because the value of a patent
is contained in its so-called claims. Unless
a patent attorney has had experience in
a particular art, he will often not be able to
draft claims that really protect it. It
frequently happens that the patent would
have been very much more valuable had
the claims been drafted more carefully.
Many an inventor has found this out to

his sorrow.

Most inventors
think that a patent is
nothing but a picture
showing the device.
This is not so. and
such belief is the
most fatal error that
inventors commit.
The value of a pat-
ent, as just men-
tioned, is in its
claims. T he patent
claims must not only
try to cover every

SAFETY
L——EM fecature of the device
as it is, but must also

foresee any addition that might be made
upon it in the future. In other words, the
claims must be broad. If the patent attor-
ney understands the article completely, he
will make the claims broad enough to
cover all such eventualities in future de-
velopments of the article.

Do not ‘be afraid that patent attorneys
will steal your ideas. Many inventors
do not trust patent attorneys—which is a
foolish thing, as there is practically no
case on record wherein a patent attorney
has defrauded an inventor of his inven-
tion.

If the inventor has filed his patent appli-
cation, he has a certain degree of protec-
tion. It is, however, not full protectir a.
Suppose the following case arises—ang it
is not an infrequent one:

An inventor has gotten up a useful
device, and the case has been in the Patent
Office for several weeks. He shows the
idea to a manufacturer and wants to sell
him the idea, whereupon he makes an
agreement with the manufacturer to the
effect that immediately upon the issuance
of the patent, or the allowance of the
claims of the patent, the manufacturer
will pay him a certain sum. If this man-
ufacturer is unscrupulous he might get
up a similar device and try to patent it
himself. If he can get around the patent
in some way, he may,beat the inventor to
it, or, what may also happen, the manu-
facturer’s patent may conflict with the




inventor's, in which
casc there will be
what is technically
called an “interfer-
ence.” In
words, the Patent
Office will not allow
a patent to cither of
the two applicants,
but will take testi-
mony to find out who
was the original in-
ventor. This mecans
that the inventor will
be forced to fight for
his invention, and
unless he has money to do so, he soon
wearies, and probably will compromise
with the manufacturer at a much smaller
figure. Such cases have actually occurred.
For that rcason it would he better not to
attempt to scll a inere patent application
unless the inventor manufactures it him-
self.

Once the inventor has an actual patent,
he is on very much safer ground for deal-
ing with the buyer. Our advice to all
inventors, unless they have capital behind
them, is to try to scll the patent, rather
than attempt to manufacture the article
themselves. Of course, again, there are
exceptions as in everything clse, but in
the majority of cases the inventor, even
if he has to be content with a smaller
sum, will do better to sell the patent out-
right, rather than attempt to manufacture
the article. It stands to reason that few
inventors are good manufacturers, This
mecans that the inventor has to become
a manufacturer, and the outcome is
questionable, whereas, if he takes
the patent and sells it to the high-
est bidder, he will be very much
better off in the end. [t is truce
that, if he turned out to be a good
manufacturer, in the end he might
make more money. But he has no
guarantee that from a financial or man-
ufacturing standpoint he will have, at the
end of a number of vears, as much money
as he could have made by selling the
patent outright.

Beginning with the next issue, we shall
print the experience of many inventors,
so that would-be inventors can sec foy them-
selves what other inventors have done in
order to become successful.

In the following paragraphs we reprint
an article by a very able writer, who has
compiled a list of inventions which have
brought fortunes to their inventors:

“There is scarcely an article of human
convenience or necessity in the market
today that has not at some time or other
been the subject of a patent. either in
whole or in part. The sale of every such
article vielded the inventor a profit. If
we purchase almost any simple article, a
portion of the price goes to the inventor.

f we buy a sewing machine, or cven a
pair of shoes, the
chances are that we
pay a royalty to as
many as a dozen or

MAGAZINE
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fifteen inventors at
once.”
In an official re-

port, one of the chief
examiners in the pat-
ent office said: “A
patent, if it is worth
anything, when prop-
erly managed, is
worth and can be
casily sold for from
one to fifty thousand

SEWING
MACHINE

NEEDLE

other

YOUR IDEAS

NSBACH

dollars. These remarks apply only to pat-
ents of ordinary or minor value. They
do not include such a. the telegraph, the
planing machine, and the rubber patents,
which are worth millions each. A few
cases of the first kind will hetter illustrate
my meaning.

“A man obtained a patent for a slight
improvement in straw cutters, took a
model of his invention through the West-
ern states, and after a tour of eight
months, returned with $40,000 in cash or
its equivalent.”

“Another inventor in about fifteen
months made sales that brought him
sixty thousand dollars, his invention being
a machine to, thresh and clean grain. A
third obtained a patent for a printing
ink and refused fifty thousand dollars, and
finally sold it for about sixty thousand
dollars. These are ordinary cases of
minor invention, embracing no very con-
siderable inventive powers, and of which
hundreds go out from the Patent Office
cvery year. Experience shows that the
most profitable patents are those
which contain very little real
invention and are to a super-
ficial observer of little value.

The Good- year Rub-

I/\' the next icsuc of SCI- G
ENCE AND INVENTION the
first story of a scrics, written
by inventars themselves on how
they achieved success with their
mventions, will appear. These
stories arc of tremendous im- 5
port lo cvery inventor and
would-be inventor, as well as
all those interested i inventions 48
and patents—Editor.

the sewing
patents, the
patents, have
brought many millions  of dol-
lars to their own- ers. They are not-
able instances of the extraordinary value
of simple but great inventions. when of
such a nature as to enter extensively into
the requirements of the general public.

Many apparently futile and insignificant in-
ventions have proved of great importance, and
this very fact has often aperated to give unduce
encouragement to inventors. They feel that if
an insignificant thing proved of value, their
much more complicated one must he worth
millions. In inventions it is the simple which
counts: the simple is most secure and most
comprehensive, the claim with ane element is
more basic than one with scveral.

Minor contrivances of less general need
arc still in some cases of great worth.
An example is seen in Dr. Higgins’ slid-
ing thimble for umbrellas. This is a
little contrivance for pushing umbrella
springs and protecting the fingers. The
Doctor states that he received more than
one hundred thousand dollars in cash as
rovalties from his patents. He secured
American, English, French, German and
other patents at a small cost. His foreign
patents have proved cspecially profitable.

Simple things like the collar button
which turns down at the back yielded
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ber patents,
in g machine
Bell telephone

a large fortune. Har-
vey Kennedy real-
ized $2,500,000 by in-
troducing the shoe
lace. Six people
shared $10,000,000
between them
through a patent on
the ordinary um-
brella. The shading
pen brought its in-
ventor an income of
$200.000 a year, and
from the baby car-
riage patent a lady
drew more than $50.-
000. Profits amounting to $200.000 came
to the man who thought out the au-
tomatic inkstand. The fireworks known
as “Pharoah’s serpents” put $50,000 into
the pocket of the originator; Joseph F.
Glidden, who devised the barbed-wire
fence, received $1,000,000 in royalties.
The man who discovered that a news-
paper wrapper could be gummed bene-
fited from his patent to the extent of a
fortune large cnough to enable him to
found two schools for boys.

To add to this list of devices which
have brought wealth and independence
to their originators would be to mention
scores of such inventions as carpet
sweepers, eyeglasses, can-openers, stylo-
graphic pens, the secamless shield for
women's dresses. Denison’s shipping tag
with eyelet reinforcement, the “thumb
latch” of Philos Eli and John A. Blake,

and the De Long hook and eye.

Every time anybody in the United
States pulls the cap off a heer bottle or a
soda water bottle, he puts the fraction
of a cent into the pocket of William

H. Painter, of Baltimore. A good
many pcople have pulled these caps in

the last few ycars, and Painter is con-
sequently a very wealthy man. Yet the

bottle cap is a small thing, an idea crystal-
lized and patented.  Painter carried his pat-
ent in his packet for six years hefore he suc-
ceeded in interesting capital in its manufac-
ture. Then a man of means advanced the
nccessary capital, in return for a half interest
in the patent, and formed a company.
At the end of the first year he and Painter
cach are said to have netted $57,000. The
invention has crowded all other stoppers
off the market, and a big factory in Bal-
timore turns out the caps by the million
cvery day.

Before the time of Painter, a man
named DecQuillfeldt invented a stopper
that took the trade away from the corks
of our youth. This stopper was of rubber
and was tightened by a wire attachment,
which was pulled down as a lever on the
outside of the bottle. A decade ago such
stoppers were generally used on milk aud
heer hottles. Those who bought the pat-
ent are said to have made $15,000,000.

An idea that is per-
haps simpler than the
stopper is the “the
hump” on hooks.
\Women had been fast-
ening their  dresses
with hooks and cyes
for a gencration and
more, and it is prob-
able that some one
made a lot of money
out of the original in-
vention.  Hooks had a
way of coming un-
fastened, much to the

BOTILE CAP
chagrin of the neat

(Continued on page 58)

ESKIMO PIE |




MOTOR HINTS

FIRST PRIZE, $25.00

ELECTRIC WINDSHIELD
CLEANER

This automatic electric windshield cleaner
consists of a small electric motor connected
to a worm gear, which operates a bell
crank By means of a connecting rod to
the cleaner, this causes the cleaner to swing
back and forth across the windshield, thus
keeping the glass clean and also relieves the
driver of the necessity of removing one of
his hands from the wheel to operate it. It
is geared down by the worm drive to make
about twenty movements per minute. I have
found in actual practice that this windshield
cleaner keeps the glass clean in the worst
kind of a storm.

Contributed by A. M. HuLcHines.
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A Motor-Driven Windshield Cleaner, the Motor
Being of the Six-Volt Type and Operated from
the Storage Battery.

SECOND PRIZE, $15.00
TWO-TONE HORN

I have used this two-tone horn on my car
for two years, and can now ride through
the city streets without the embarrassment
of startling everyone whenever I blow my
horn. I procured a resistance unit which
is used on a six volt lighting system for
dimming the lights, and connected the same
in series with number one contact on the
electric horn button, thereby slowing down
the horn motor and softening the tone of
the horn. The diagram given herewith
shows how the horn button is constructed
and applied in conjunction with the resist-
ance unit. The figure also shows another
way of obtaining the same results by using
two buttons.

Contributed by

Tnomas McCARTIE.

LoUp—
BUTTON

BATT.

GROUND
FIG.

NS

A Two-Tone Push Button Which Can Be Mount-
ed on the Steering Column So as to Give a Low
Note for City Driving, and by Pushing Real Hard
on the Button a Stronger Note for Country Driving

wianiem

SPECM\L NOTICE

Due to the fact that many of our
readers have written to the Editor
complaming that the “MOTOR
HINTS” Department of SCIENCE AND
INVENTION has been too restricted in
the past, and not broad enough in its
scope, we hereby give notice that this
department will be changed beginning
wath the June number, when we will
start a series of iteresting and valu-
able articles on motor hints, each ar-
ticle complete ' itself and covering
practical problems met with by motor- :
ists, and how they have been solved.
These articles (ill be prepared by ex-
perts i the autcmotive field.
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THIRD PRIZE $10.00

MAGNETIC CARBURETOR
TiCKLER

I am giving yousherewith a short descrip-
tion of a very simple carburetor tickler.

This outfit consists essentially of such a
fibre or hardwood spool as one can buy in
any 5 and 10-cent &tore, wound with about
35 turns of No. 20 or No. 22 C. C. wire, a
fibre or wood base to attach the spool to
carburetor, a 10-cent wood push button for
the dash and the necessary wire to make
connections to ammeter or battery as_per
diagram. When sarting the motor, it is
only necessary to press the button a number
of times and the sojenoid action of the spool
will lift the gasolixe float, and fill the car-
buretor quickly, thereby making starting
easy. As there is”ro direct electrical con-
nection on the caf* uretor proper, there is
absolutely no fire &anger.

I have installed this device on my car and
it works beautifully. On 12-volt electrical

“TO GROUND OR NEG.
OF BATTERY

_&~WOOD OR FIBER PLATE

PUSH BUTTON
ON DASH

| ,-CARBURCTOR

A Magnetic Float Control Operated by a Push

Button from Driver's Seat, So as to be Able to

Flood the Carburetor at Any Time Desired; Par-
ticularly Useful in Starting Engine.

systems it is only necessary to increase the
amount of wire turns, or to use a smaller
size wire.

Contributed by Frank G. DuRov.
INTERLOCK SWITCH FOR “STOP”

AND “TURN” SIGNALS

In combination with the “stop” light on
my car, T have a “left” and “right” light,
operated by push-buttons on the stcering
post. In many cases it would happen that
the “stop” light would go on when one of
the other lights was on. In order to avoid
confusion to the driver behind, I wired the
lights as shown. 1 arranged two normally
closed switches and one normally open
switch, mechanically interlocked with the
brake pedal. If I have a “left” or “right”
light on, this will row go out when I step
on the brake, leaving the “stop” light only
in the circuit, thus eliminating two contra-
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dicting signals in the rear. When the brake
pedal is released, the “stop” light will go
out and the “left” or “right” light will go
on automatically, until shut off by the push-
button,

Besides this feature, I placed three low
candle-power bulbs in seriecs with each of
these lights. These bulbs were marked
“left,” “stop,” “right,” and were mounted
behind empty push-button plates on the in-
strument board. These lights warn the
driver that the signals are on, and should
be turned off when he has rounded the
corner; or they serve the purpose of notify-
ing the driver that one of the signal lights
is burned out, in case the tell:tale lamp does
not light.

Contributed by Roranp E. ZAcHE.

LIGHTS ON DASH OR
INSTRUMENT BOARD

PUSH BUTTO‘NS
Y

BRAKE PEDAL

The Inventor of this Rinktum Provides Tell-tale
Signal Lamps on the Dash for His Stop Signals,
and Has Also Ingeniously Provided an Interlock-
ing Switch Arrangement Tied Fast to the Brake
Pedal, so That if He Should Use the Brake, the
Stop Light Will Flash on at the Rear, but the
Right and Left Switchea Will Be Opened Simul-
taneously, so as to Prevent Confusion of Signals.

A “GROUND” LIGHT

A handy addition to the lighting system
on a car is a ground light or what is some-
times called a courtesy light. It is simply
an arrangement to light up the ground
around the car and is invaluable when pass-
ing other cars on dark narrow roads when
both have their headlights dimmed.

The simplest arrangement is a large pie
plate with a socket mounted in the center.
This is mounted under the car just back of
the front axle, clips under convenient crank
case bolts will usually serve to hold it se-
curely in place. A large bulb of at least
21 C. P. is inserted in the socket and a
switch arranged convenient to the driver to
cut the light on and off.

Switching the light on will

flood the

ground under and around the front of the
car, a great assistance when articles are
dropped in the dark, in running into a
dark garage and even as an auxiliary to
the headlights which too often fail to light
the ground immediately in front of the car.

Contributed by

THos. W. BENsoON.

An Ordinary Flat Tin Pan with a High Candle-
Power Lamp and Socket, Mounted in the Center
of It. This Whole Contraption Fastened Under-
neath the Car Provides a Very Good “Ground
Light,” as an Aid in Marking Out the Car When
You Have the Headlights Dim, and Also for
Shooting Trouble at Night Underneath the Car.
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Magic for Every

By PROF. JOSEPH DUNNINGER

»PLATE OF
J ALCOHOL

J <
OPAQUE BLACK |
INK BOTTLE .

MESSAGE WRITTEN
ON SLIP OF PAPER
BY ONE OF AUDIENCE

Here is the Clever Ink Bottle Trick Described Among Others This Month by Professor Dunninger.

A UNIQUE TELEPHONE BOOK
TEST

UCH has been said and written

with reference to the truth of

mental telepathy, mind reading,

thought transference, etc. The

writer herewith emphasizes the
fact that in cxposing problems houndering
upon the psychic senses of the human mind,
it is not his desire to belittle the truth and
scientific value attached to the sincere dem-
onstrations which are mentally possible.
Mind reading is an absolute scientific fact,
the fundamental principles of which have
been sadly neglected, and as my scientific
readers will no doubt agree, it is human
nature to dishelieve anything which one does
not thoroughly understand. It is the belief
of the writer that there is nothing that the
human mind can possibly conceive that is
not probable, but, as his many genuine dem
dnstrations in the past before men of promi-
nence have proven, there is always a doubt
as to whether effects of this kind are brought
ahout by mental thought waves, clever meth
ods of trickery or concealed mechanical
devices. The study of mind reading is not
alone based upon an education obtaimanle
only through the reading of various volumes
upon the subject, but the training depends
also upon many vears of practice and actual
demonstration.  As it is my desire to give
the rcaders of ScCIENCE AND INVENTION a
series of experiments along this unique form
of ‘entertainment, that can be accomplished
with a very small outlay of money and an
unusually small amount of practice, 1 am
opening this month’s article with the expla-
nation of one of the most interesting and
seemingly difficult tests in so-called men-
tal telepathy. I might further add that an
expert after years of practical demonstra-
tion and experience could not produce a
more weird and unbelievable result than the
one I am about to describe. Yet. I know
that many of my readers will receive an
endless amount of amusement by producing
this effect, and many comments and sincere
congratulations from their friends, who will
compliment them upon heing possessed of a
sixth sense. Briefly, the effect:

The mind reader and his associate enter a
room together with a committee who have

No. 2 OF A SERIES

FALSE FINGER
TIP FITTING

INTO NECK OF
BOTTLE wag

MESSAGE CRUMPLED
INTO BALL AND
PLACED IN INK BOTTLE

been invited to test the ability of the mind
reader. A telephone book is inspected and
is found to be of ordinary type and ahso-
lutely free from preparation of any kind.
It is explained that the mind reader is to
leave the room and during his abhsence the
committee are to select one name in the many
thousands printed in the book. They are
further asked to memorize the number of
the page upon which the name appears.
Prior to the performer’s leaving the room,
his eyes are handaged and securely blind-

'\; L-BLACK BOARD
N ,"

HIGHLY NICKLED
BRASS PLATE AT |
ANGLE OF 45?2

\| ,.TRaP DOOR

“‘ BRASS PLATE

BRASS -
uNep |

N,

The Mystic Spirit Slate or Blackboard and How
the Trick is Done. The Man Inside the Cabinet
Does the Writing on the Rear of the Slate or
Blackboard Once it is Placed in Position, Extend-
ing the Hand Through the Little Trap Door on
Top of the Cabinet. The Gears and Other *"Works"
Seen in the Front of the Cabinet Are Mere Cam-
ouflage to Mystify the Audience, and They Think
They See All the Way Back Intp the Cabinet,
Owing to the Reflection Illusion Caused by the
Two Polished Metal Plates or Mirrors Placed in
Triangular Formation as Shown, with the Peak
of the Triangle Toward the Audience and in the
eter of the Cabinet.
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MAGICIAN STICKS FINGER INTO
BOTTLE AND TAKES FALSE TIP
AWAY, APPARENTLY CHANGING
HIS MIND HANDS BOTTLE TO ONE
OF COMMITTEE, DIRECTING HIM
TO BURN THE MESSAGE

MAGICIAN PALMS
MESSAGE AND
READS IT

You Write a Message on a Piece of Paper, and Place
it in What You Believe to be a Bottle of Ink; Afterwards the Magician Reads Your Message as the Paper is Burned in a Dish of Alcohol—But Does He?

folded, making it quite impossible for him
to see. The effect may be heightened, if
desired, by having strips of adhesive plaster
placed over the bandages. After the name
has been decided upon, the performer is led
into the room and asks permission to hold a
member of the committee by the wrist. This
means of contact, he explains, will aid him
in reading the mind of the subject. After a
few moments of silence, in a low, slow tone
of voice, he calls the number of the page
decided upon, which, for example's sake, we
will say was page 765. lle now requests
his subject to slowly run his finger down
the columns of this page and the moment
the subject’s finger reaches the name thought
of, the mind reader requests him to stop.
[t is naturally found to be correct, much to
the amazement of the spectators.

Now, for the explanation. As in all mys-
teries that are most bewildering, the expla-
nation is extremely simple. Before the test
takes place, the mind reader provides him-
self with an apparatus, as is herewith illus-
trated. This consists of nothing more than
a so-called plate lifter, purchasable in any
of the many novelty shops. It consists of
a small rubber bag, attached to a long piece
of rubber tubing, to the free end of which
is affixed a rubber ball. This apparatus is
corcealed beneath the carpet in the room
where the demonstration takes place. The
assistant, who scemingly is disinterested in
everything, other than seeing that the mind
reader’s eyes are properly blindfolded, etc.,
is really the so-called “information burcau”
for bringing about this effect. He secretly
makes note of the name in the book selected,
also the page upon which it appears. After
the selection has been made, and the blind-
folded wonder-worker is led into the room,
the assistant sces that his foot rests upon the
part of the carpet directly above the rubber
bag. This is easily located, as the design of
the rug discloses its hiding place. The
assistant now moves to the opposite side of
the table and stands with his foot directly
on top of the concealed rubber ball. The
interested spectators are asked to group
around the table and to assist by concentra-
tion. Seven sharp taps upon the ball secretly
advise the “mind reader” that the first digit
to the page is number 7. Six taps and then

(Continued on page 62)



Scientific Problems and ?uzzles

By ERNEST K. CHAPIN

THE FLOATING CORK
N Fig. 1 we see a cork stopper Hoating
on the surface of a little water in a
bottle. 1f the mouth of the hottle were
now connected to a tank of compressed
air, would the level at which the cork
floats he affected in any way?

THE CLIMBING MONKEY

Mr. John M. Minor of San Pedro, Cali-
fornia, asks for a solution of a very in-
teresting puzzle which was originally pro-
posed, 1 helieve, by lewis Carroll, in
1> Astronomie, July, 1917. It reads some-
what as follows: “To one end of a ropc
passing over a fixed pul-
ley a monkey is clinging
while his equal counter-
poise is fastened to the
other.  The monkey now
hegins to climb up his end
of the rope. What hap-
pens to the weight at the
other end?  Does it go
up or down or remain sta-
tionary? And if hoth go
up, which one will reach
the pulley first?” To this
= form of the problem a
slight modification might

il

If Compressed Air

is Fed Into the be made which would
Bottle, Will the  climinate the possibility
Cork. Sink Lower ¢ ) oecumulation o

Rise Higher in 5 .
o xhie Wagter. rope on cither side of ghc
pulley, that is, hy letting
both ends of the rope extend downward for

some distance below the weight and mon-

MONKEY
CLIMBING
up

The Balance Weight Shown Equals the Weight
of the Monkey. 1If the Monkey Starts Climbing
the Rope, What Would Happen to the Weight?

key and he joined to form a continuous rope
as shown in Fig., 2.

Another question might he added. Sup-
pose, instead of climbing the rope the
monkey lets go, drops for some distance,
and then catches hold again. What would
happen, considering friction in rope and
pulley negligible?

HANGING A HAMMOCK

A man who had considerable experience
in sleeping in the open was telling another
the proper way to sling a hammock. “Hang
it quite straight and level.” he explained. “as
it is much more comfortable that way, than
when hung in form of a loop as so many
people hang theirs.”

“But aren't the cords and the ropes of
the hammock under a much greater tension

E g g g
- Jd.
T Swammock A O

St >~p | 4

Is There a Greater Strain on the Ropes Sup-

porting the Hammock Rigidly Between the Two

Trees, as Compared to the Lower Sagging Position
Shown in Dotted Lines?

FINE WIRE ~
——. .__:—-‘———3

| 1ce

—

Can You Pass This Fine Wire Through a Cake of
Ice Without Showing the Line of Demarkation,
the Cake of Ice Remaining Whole?

and therefore more apt to hreak when it is
hing that way?" inquired his friend.
"Not at all,” was the reply. “You sec,
cach rope has to bear but half of the total
load which is of course independent of the
manner in which the hammock is hung.”
Who do youn think was right about it?

PASSING A WIRE THROUGH A CAKE OF
ICE

lay, a small cake of ice across a gap he-

tween two boxes and request someone to

pass a strong fine wire through it without
disturbing cither the boxes or the ice and
of conrse without severing the latter. 1f
they can't do it, show them how simple it is.

~ELECTROSCOPE

8B BATTERIES
oy (y ey ey

A Man Wishes to Charge an Electroscope to a

Potential of 1,000 Volts, and He Possesses Eight

Radio “B" Batteries, Each One of Which Sup-

plies a Potential of 221!; Volts. Could You Tell

Him How to Obtain the Necessary 1,000 Volts
D. C. From These Eight Batteries?

WANTED: 1000 VOLTS D. C.

An experimenter needs a potential of 1000
volts D. C. for charging a gold leaf clec-
troscope. The only source of K. M. [,
however, which he finds available, is a set
of eight 22Y4 volt batteries. Can vou tell
him how he can very casily get the neces-
sary 1000 volts?

THE PITCH OF THE FIRE-BELL

I’robably evervone has noticed how the
pitch of a bell on a firc-engine changes as
the vehicle changes speed or passes an ob-
server. This happens cven when the bell
is rung at a constant rate and the air is
perfectly still.  Through what c¢hanges

would the pitch of such a hell appear ta
pass if the ohserver were watching the pas-
sage of a tirc-engine from a point, say, mid-
way between its starting and stopping points
on a straight course?

(Continued on page 60)
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STARTING OBSERVER STOPPING
POINT POINT

T!:rmgh What Changes Would the Pitch of a
Fire Engine Bell Appear to Pass to the Observer
Listening to the Bell from a Point Midway Be-
tween the Starting and Stopping Points, Along a
Straight Course Followed by the Engine,

Another Step Towards Whole Truth About Evolution
By ROSWELL S. BRITON

The discovery of a new and hetter means
of removing the rock formations from
fossils marks another step, small but im-
portant, towards the ultimate accumulation
of fairly complete data on the disputed points
of carly natural history, including the puzzles
of human cvolution. For science must rely
entircly upon the revelations of newly-found
fossils to get the facts about human and
animal life of prehistoric times.

The new method of cleaning fossils em-
ploys the oxyacetylene flame, which has one
of the highest usahle temperatures knowin.
The oxyacetylene flame has been used com-
mercially for some time, but the palcon-

tologists of the California Academy of Sci-
ence, at Golden Gate Park, San Francisco,
have just introduced it for the first time
to the purpose of uncovering fossils.
Petrified bones, tusks and shells, and other
fossilized parts of prehistoric animals or vege-
tables, are found imbedded in rock forma-
tions, where they have been lying for cen-
turies. The rock formation serves the
modern scientist well by having protected
the fossils from weather and other deteri-
orating forces. through the countless years
of geologic epochs. But the same rock for-
mation hecomes a serions ohstacle when the
scientist starts to cxtract the fossil.
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It is difficult enough to cut or blast out the
block of rock incasing the desired fossil,
without destroying the fossil. But it is still
harder to remove the final coating of rock.
next to the fossil itself, without damaging
the precious relic of prehistoric ages.

The paleontologists of the California
Academy of Science solved the problem by
using the oxyacetylene flame and a plain drop
of cold water. After the bulk of the rock
formation has been chipped off, the flame-
and-water treatment is applied to the remain-
ing layer of rock, which is stuck fast to the
fossil. S

(Continued on page 68)



intrepid experimenter who builds
things on the spur of the moment and
who is too anxious to see how “the
thing will turn out” to take the nec-
essary time to build a precision model.

The more exacting scientist, thinking in
terms of finely powdered millimeters miglht
frown upon the somewhat “rapid-fire” con-
struction of my apparatus, but the bold
dabbler in science not so blessed with the
costly laboratory equipment, will find here
a suggestion for making an instrument which
he can drop on the floor without “mussing
up the hair-breadth adjustments” or knock-
mg off a precious square cm. or two of fine
fimsh.

The entire apparatus can be built in one
evening after one has gathered the odds and
ends necessary for its construction and out-
side of the few dimensions shown in bold
figures which are the smallest sizes per-
missible to insure the proper fitting together
of the parts, the amateur mechanic is not
bound by any caliper or micrometer rules
and can use whatever sized material he has
handy.

The apparatus consists really of two sep-
arate instruments, A and B. A is a focus-
ing slide support or stage with its con-
densing lens and mirror, and B is a com-
pounding attachment. Instrument B can be

THIS article is intended more for the

used either with. the instrument A or it can
be used in connection with the Ultralens
microscope.

By F. G. MARSA

The optical equipment nccessary consists
of the familiar tripod microscope, which
consists of two double convex lenses of about
114" combined focal length, and the triple
magnifier with its bellows shaped folding
case, giving a range of focal lengths from
34" for the three lenses combined, up to
13%” for the largest diameter lens used alone.

If your optical dealer is too busy selling
shell rimmed eye harness and single barrel
periscopes, to bother about carrying the
lenses, almost any member of the ancient
guild, whose insignia consists of the three
gilded spheres, will let you have the lenses
for much less than he would ask of his
own uncle.

For the condenser use the bull's eye lens
of an old flashlight, preferably the smaller
size having a focal length of about 1”7. A
square mirror about 2”x2” or any convenient
size is also needed.

We'll first take up the construction of in-
strument A. The stage and condenser shelf
is cut out of a piece 6”x3"” of any gauge
brass or iron from 1/32” to 1/20” thick,
drilling or punching two 34" holes at least
74" apart as shown in Fig. 1, bending the
piece along the dotted lines into the shape
shown in Fig. 3, the two wings W hugging
the stand L, allowing a free up and down
movement of the stage S without any side-
play. The larger wings F are bent into
the shape shown after the focal length of
the condensing lens has been found, the idea
being that the wings F form a shelf for

ome-MadeCompound Microscope

this lens, supporting it at such distance
below the top of the stage, that the light
reflected by the mirror is brought to a
focal spot upon any object laid on the stage.

Out of a piece of 1/16” thick band iron
114" wide by 8” long make the stand L,
drilling a 34" hole about 12" from the end
as in Fig. 2, and bending the piece along
the dotted lines into an L shaped stand and
for the stage S. Strap V is made of any thin
metal sheeting about 1”x3” and serves to
keep the bolt T in place.

T can be either 14" or 34" in diameter and
not less than 5” long, and it is threaded for

. at least 4” of its length. A square nut N

rests against the stand L and is kept from
turning when the bolt T is twisted, by sold-
ering it to S or by reason of its size. It
lowers and raises the stage and holds it at
any desired height. A lead wedge J sup-
porting the mirror M at any angle com-
pletes the stage and the condenser of the
microscope.
MAKING THE COMPOUNDING
ATTACHMENT B

To a wooden ‘base Z of 1"x6” material
(Fig. 4) (and with a 1” hole drilled in
center if the Ultralens microscope is to be
used) nail an upright R of 2"x4” lumber,
6” long, laid on its long edge, and screw to
this upright a socket E of the door bolt
(or make a strap of light iron). In a piece
of lumber 1”x4” by 6” long drill two holes
not less than 114" apart, one hole large

(Continued on page 64)
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The Simple Drawings Herewith Show How to Make a Powerful Compound Microscope at An Insignificant Cost. A Microscope in General is an Instrument
Which the Average Experimenter Does Not Care to Spend a Lot of Money On, As the Chances Are He Will Not Use It Very Often, Unless He Happens

to be Interested in the Study of Biology or Other Special Branches of Science.

This Article, We Feel Sure, Will Prove of Unusual Value and Interest to

All of Our Readers, and Presents Data Which We Have Been Looking for for Several Years,
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The Remarkable Photographs Reproduced Above Were Taken by the Author of this Article, Mr. William P. Sipes, and Therein He Explains the Few Simple

Rules to be Followed in Taking Photos of Fireworks. Such as These.

Now

That the Summer Scason is Approaching When Many Firework Displays Are

Given at Various Amusement Parks and Fairs, the Amateur Photographer Will Find a New Field of Interest Opened to Him,

Fireworks Photography

Written and Illustrated by WILLIAM P. SIPES

yet it is open to anyone having a

small folding camera or kodak. My

own beginning in this hranch of
work was met by many obstructions—but
by overcoming these step hy step I have now
worked out a system whereby ,anyone can
securc splendid results.

The object of this article is to lay before
the camera owner how he may duplicate the
resnlts of the illustrations herewith.

The camera best suited is the folding type,
such as the kodaks. Those having view
finders and focusing scale—and a lens
working at F-7.7 or F-8. or U. S. 4. Your
camera or kodak should have a view finder.
As it is night while taking this kind of a
picture, it is difficult to tell if what you sec
in a finder is in the ficld of view. These
finders are in the cross shape—for hori-
zontal and vertical positions. You will use
the vertical position on all, except large st
pieces and illuminated airplane flights. Take
a small piece of adhesive plaster tape, cut
a little longer than opening in view finder.
Cut narrow strips and place over the two
sides on view finder leaving only the open-

O branch of photography is so little
practiced as night fireworks. And

ing that will show for a picture in a verti-
cal position. You can see now just what will
show in the picture. Set your {ocus at 100
feet and your lens stop at F 77 or F 8, or
U. S. 4. As only time exposures can be
taken, you will need something to hold the
camera steady, I used a tripod at first.
Spreading two (2) of the legs out in the
rear and the other one pointing out in front,
but drawn back, as your camera is pointed
upward while the frant leg is so placed.
I moved it forward or backward and to
cither side as the case required. But unless
vou have a smooth surface under you, this
method has its faults; it may tilt forward
or to one side—thus cutting out an impor-
tant part of the picture. I have used a cigar
hox. setting it on the mround and with my
right knee bent flat before me, the box in
front of it, I tilted the camera to about
45 degrees, by moving the bottom back and
forth.

But the method I now use, and which I
find superior to all others, is a metal tripod
—on this I use an Eastman optipod. This
works on a ball and socket, and is locked
in any position by a large thumb nut. A
% turn of this nut will permit one to move
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(or point) camera in any direction desired.

Having outlined the necessaries required,
we will now be ready to make the exposure.
I will first explain. when using an optipod
on tripod. But the optipod can be used
cqually well clamped to the side of a hox
or chair back.

Screw the optipod on tripod. Clamp the
camera on it, in same manner as you would
on a tripod screw. Turn tripod around
until the thumb screw is on left hand side.
(You will use left hand for tightening this.)
Loosen this and point camera in front of
you, facing the spot where fireworks are
to be set off. Next take your cable release
or bulb in your right hand, placing same
between first and second finger, as in mak-
ing all exposures, but further back, about
where the sccond finger joint is. Next
(while cable or bulb is resting between your
fingers) grasp the kodak bed, placing thumb
on top and fingers underneath. Now by a
%4 turn of the nut in your left hand you
can tilt kodak at any angle upward. Do
not untighten the binding screw more than
to permit the kodak to be moved freely.
Watch where fireworks are set off. The

(Continued on page 88)



Production of High Vacua in the

Laboratory

By RAYMOND B. WAILES

RACTICALLY all devices in which
a high vacuum has been employed,
have been exhausted by means of the
mercury vapor pump The mercury
pumps previously described, operate
upon the Torricellian vacuum principle
Here, the descent of a body of mercury
to the barometric height creates a vacuum

Fig. 1 Shows All-Glass Mercury Vapor Vacuum

Pump. The Boiler C, Containing Mercury, is

Placed in the Flame of a Bunsen burner. The

Vessel to be Exhausted is Connected to B. A

Mechanical Vacuum Pump is Connected at A,

While the Inner Condenser W, 1s Cooled by Water
Circulating Through It.

at its head. In the mercury vapor pump
a blast of mercury vapor produces the
same effect.

A mercury vapor pump is shown at Fig 1.
It is made of Pyrex glass, glass that ad-
mirably resists elevated temperatures The
pump consists of a boiler C with a throat
N. The tube to be exhausted is connected
at B. The arrows show water entrances
and exists. This water flows around the
throat N and the right portion of the pump,
serving to condense the hot mercury vapor
as it issues from the throat N. The con
densed mercury vapor, now in the form of
small drops, passes along the return tube R to
the boiler, where it is vaporized again by the
Sunsen burner which is placed beneath it
Only a small quantity of mercury is required
fur its operation, which is continuous

The principle of the pump is as follows -
Hot mercury vapor issues from the throat
N and streams on. Air is at the same time
sucked in through the annular channel T.
Since T is connected with the tube being ex-
hausted, the tube itself will be evacuated
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Fig. 2. A Water Jet Pump Will Produce a Fair
Degree of Vacuum, This Type of Pump is Fre-
quently Used to Back Up a Mercury Vapor Pump,

PART 2—MERCURY VAPOR PUMPS

As fast as the air is sucked from the tube
under evacuation, it is withdrawn from
the system by means of a mechanical pump
connected at A. The mercury vapor does
not pass out with the air at this point, since
the walls of the inner condenser W are
cooled by the inflowing water passing in the
direction of the arrow, thus condensing the
mercury which runs along tube R, back
into the boiler where it is volatilized and
goes through the above cycle once more.

To produce extremely high reductions of
pressure, two mercury vapor pumps are
operated together

The simplest type of vacutum pump is
shown connected at A, Fig. 2. One of these
pumps is shown at Fig. 2, and is called a
filtering or aspirator pump; when connected
to the mercury vapor pump, a backing pump.

In this simple type of vacuum producer,
water is admitted at A and its downward
course creates a diminution of pressure at
B with a consequential sucking in of air.
This air and water combine to produce a
foam which leaves the instrument through
the lower stem C. The longer the stem C,
the higher will be the vacuum under the
same water pressure, because the falling of
the water through the tube is the operating
principle of the pump. The tube is bent
as shown to cause a good foam mixture,
which, at the same time, shortens the length
of the tube The metal pump shown operates
upon the same principle. It is screwed into
thekordinary threaded water faucet at the
sin

METAL FORM OF CONDENSATION PUMP

Instead of making the condensation pump
of a high resistant glass such as Pyrex, metal
can be used A diagrammatic view of a
commercial pump is shown at Fig. 3. A is
a boiler inside of which is a stack F. An
inverted cup, E, is supported above the
stack F. The walls of A are water cooled
by jacket J, water flowing in the direction
of the arrows The vessels to be exhausted
is connected on at C, and the backing pump
at B. D is mercury poured into the boiler
through B. It passes also into the in-
ner portion of F through small holes in
the walls and bottom of F.

An electric heater is used to volatilize
the mercury. the resulting mercury vapor
passing up F, striking E and being deflected,
passes down the outside of F pushing air
before it. As the air is pushed before it,
a vacuum is created behind it, the vacuum
taking place in the vessel connected with C.
The hot mercury vapor is condensed to
metallic mercury by the water cooled walls
of A, and flows through the small holes in
the bottom of F to the interior to be vapor-
ized again.

ABSORPTION OF GASES BY CHARCOAL

Charcoal absorbs many times its volume
of certain gases. This effect is often utilized
in the production of a vacuum. Fig 4 fs
schematic diagram of this principle. The
charcoal is contained in a small trap tube
and the tube is immersed in liquid air.

Liquid air is also used to remove any
mercury vapor which might be present in
the evacuated vessel. The experimenter can
use gold-leaf instead, the gold-leaf being
placed in a trap tube.

Very remarkable results are obtained at
low temperatures with charcoal. Below lig-
uid air temperature it absorbs gases with
such vigor as to produce very high degrees
of exhaustion. A special liquid air container
has been constructed in which the vacuum
surrounding the inner container was pro-
duced by a stick of charcoal. The liquid
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air lies in the inner vessel, the surrounding
vessel contamns the charcoal. The air chills
the charcoal and it at once absorbs the gases
in the annular space, giving the thermos-
bottle effect.

It is a simple way of obtaining a vacuum;
so simple that it is a pity it is only applic-
able at such low temperatures.

-

Fig. 3. A Condensation Pump Constructed of
Metal is Shown in This Figure. The Air from
the Vessel Under Exhaustion Connected at C,
Passes Out C, Through Passage P, and is Re-
moved via B, by Means of the Backing Pump.

GENERAL

The production of vacuum is acquiring
increased importance day by day. Going
back to the seventeenth century, Torricelli
defined the space above the mercury column
of the barometer as a vacuum. This is per-
haps the first approximate vacuum that man
ever produced. Many years ago near the
middle of the last century, the great Robert
Bunsen, one of the most illustrious names
in the realm of chemistry, introduced the
vacuum in the laboratory for purposes of fil-
tration. A perforated platinum cone was
placed in the bottom of the funnel and the
regular filter paper introduced. The stem of
the funnel was passed through a double per-
forated cork which was inserted in a specially
strong flask, and a vacuum was produced by
a water column pump.

The chemist has improved on all this and a
small water jet pump and the Gooch filter
has marked a great advance in vacuum fil-
tration.

In the world of illumination and now of
radio, the production of vacuum, play an
all-important part, and one curious thing is
that the complete vacuum as far as we know,
has never heen produced by man
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Fig. 4 A Vacuum Can Be Produced by Absorb-

ing the Gas in the Vessel by Charcoal Cooled
to the Temperature of Liquid Air,




low to Use Your

By Dr. ERNEST BADE

PART V.—DEVELOPING, FIXING, WASHING, INTENSIFYING AND REDUCING NEGATIVES

N photography those processes are of
importance where a photo-chemical sub-
stance is changed by light. This change
does not necessarily have to be visible;
all that is required is that the action
of the light modifies the substance sufficiently
whereby its resistance to certain chemicals

ness begins with a light blue and finds its
maximum in the invisible dark violet of the
spectrum. For this reason the plates give
us an image where the parts appearing
lightest are too dark, while the dark colors
appear too light. These mistakes are not so
evident in pictures taken from Nature since

anine which are halogen compounds of
bodies formed by the action of an organic
iodide on organic bases. The action of these
coloring matters upon silver bromide is cata-
Iytic ; minute quantities of a dye are sufficient
to influence a large quantity of the sil-
ver,

The Photos Above, from Left to Right, Are as Follows: The Method of

Placing the Film on the Motor-Driven Developing Rack; the Position of

Carried On;

in the Wash Water withe the FloatingDClips and the Proper Method of
eveloping in a Tray.

the Rack When Development is Being
* Holding the Film When

is of an entirely different order from the
resistance of those places where no light was
received. In these circumstances the ac-
tion of the light is latent, that is,
the wvirtual image, which is present
upon the plate after exposure, can
not, as yet, be seen. Silver chloride, silver
iodide, and silver bromide are the three
main silver halides which play such an im-
portant part in photography, and of these
the silver bromide is, by far, the most im-
portant today, although it is only a modi-
fication of this halide which is most emi-
nently adapted for this purpose, The silver
bromide has the characteristic property,
after it has been exposed to light, of chang-
ing its nature chemically and of undergoing
reduction when treated with certain re-
agents. Under the influence of light silver
bromide is changed to such an extent that
chemical methods will make this change
visible. As soon as it is brought under the
influence of reducing agents, the so-called
developers, it is reduced to metallic silver,
but this action is primarily restricted to the
silver bromide which has been placed under
the influence of the light, while the places
not struck by light resists this action for
some time.

Upon the photographic plate or film this
silver bromide is scattered about in an emul-
sion of gelatin. The gelatin itself is by no
means unimportant, for it increases the
sensitiveness of the plate. It is a chemical
sensitizer which has not, as yet, been ousted
by any other body.

When such a silver bromide plate is ex-
posed to the camera the resulting picture on
development only approximates the true tone
value of the object taken. The portions of
the film coating exposed to red light, are but
slightly affected, then it increases until the
maximum is reached in greenish yellow.
From this pcint it again decreases as blue
is approached, while violet is again insus-
ceptible to development. The common silver
bromide plates are not sensitive for the
greater ===t of the enactrum, the sensitive-

Placing the Prints

pure colors are never found there. The re-
flected rays carry other colors mixed with
those considered primary,

A layer of silver bromide absorbs, through
its yellow color, only those rays which lie
in the blue part of the spectrum while trans-

mitting yellow, red, and green light which,

therefore, produce an effect upon the plate.
But the silver bromide can be made sensitive
for these colors when substances absorbing
these rays are added to the emulsion. Such
substances absorbing red are tinted blue,
and is absorbed by red tints, Such dyes,
mixed with silver bromide, make the plate
sensitive for longer wave lengths of light,
and are in quite common use, but technically
only a few cf them serve this purpose. An
ideal plate, sensitive to all colors in like
proportions has not, as yet, been produced.
Substances used today for dyeing emulsion
are eosin-halogenated fluorescien—and isocy-

The Correct Method for Allowing the Water to

Flow Out of a Washing Tank, is Shown Above,

While the Insert Shows the Construction &f the

Cork Clig Which Holds the Prints and Floats
pon the Surface of the Water.
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Sensitol-violet is one of these isocyanine
dyes which can be successfully employed for
sensitizing the emulsion on film or plate,
The solution is very sensitive to acids and
must be kept in the dark. A stock solution
of the dye is prepared by dissolving one
gram of sensitol violet in one liter of wood
or grain alcohol. From this the sensitizing
solution is prepared by first dissolving two
grams of borax in one liter of water, and
then adding 20 cc., of the stock dye solution.
This should be kept in the dark. Immerse
the plate in this bath for four minutes, throw
the solution away, wash the plate thoroughly
with alcohol, drain and then dry.

Plates treated in this manner, although re-
quiring a longer exposure than ordinary
plates, give images approximating to the
original in their tone values.

In the dark room the dust free plate is
placed in the plate holder, the plate is then
exposed for the correct time in the sharply
focused camera, and the latent image pro-
duced is developed in the dark room by the
action of certain chemicals. The pleasure
of seeing the picture gradually appear is
missed by all who confide the plate to other
hands.

The process of development is carried out
by splitting off bromine from all those parts
receiving light upon the plate and by the
decomposition and reduction of the silver
sub-bromide by the developer. The chemicals
used -for the development are those which
possess the property of producing this re-
duction.

To recommend a developer is difficult; if
one is used to a certain type, it should not
be discarded for another. Every type of de-
veloper found on the market will produce
good negatives if correctly-handled, provided
that the exposure was correct.

1 have used a hydroquinone developer for
more than 20 vears. It can be made in bulk
and will keep for months, and no other addi-
tions need be made before using.

(To be concluded)



]

i

(el

‘T\l
11 15" o -

3 ]

=

\ R /

This department will award the following monthly prizes:
The purpose of this department is to stimulate experimenters toward acc
the most useful, practical and original idea submitted to the Kditors of this departm
idea submitted a prize of $15.00 is awarded; for the second best idea a $10.00 prize, and fo

very elaborate, and rough sketches are sufficient,

First prize, $15.00; second prize, $10.00: third prize, $5.00. )

omplishing new things with oll apparatus or old material, and for
ent a monthly series of prizes will be awarded,
r the third best a prize of $3,00,

. For the best
The article need not be

We will make the mechanical drawings. Use only one side of sheet, Make sketches on separate sheets,

FIRST PRIZE $15.00

LIGHTING FIRES AUTOMATIC-
ALLY

In the drawing is shown an alarm clock

fire lighting device, which I have built and

fire every time. The wire rod stand, to
which the apparatus is secured, permits it
to be raised or lowered to fit the draft of
different stoves.

Contributed by FowaRrp J. KELNHOFER.

Paper - —— » { "’_1 .."-_ s U
Grate i""p op, 0258
herosire cloth ~ ra—
o ey :
= = - 4 "-&)
Bruss tube Emery cith? M‘o ol s
g Simplef ani. Useful
: K cheme for Lighting
il Fires Automatically, Is
3 toth Ilustrated in the Ac-
w.re} o miri C"' o companying Drawing.
Set strew - DA A0 A3 A A 1 1
"‘ Shot in tube — Match hotder— |
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wire support

which is a very handy device for people
who have to arise early in the morning to
start fires. I let my alarm clock start my
fire every morning, and I can thus sleep
an hour longer. Before retiring at night
I put a little paper covered with kindling
and coal in the stove, and let a small piece
of cloth soaked with kerosene oil hang
through the grates on the lighter and 1 set
the alarm, which does all the rest. One of
these can easily be made with an old alarm
clock. Procure a few pieces of hardwood
lumber, cut as shown in the drawing, and
put them together with screws. Then obtain
a piece of brass or steel pipe fourteen
inches long, and slot one end to allow for
free movement of the match holder, as
shown, To make the match holder get a
piece of round metal about one and a half
inches long, and have it fit the pipe snugly,
then drill and tap one end for a small eye-
bolt, and on one side near the other end
drill another hole to put in a real small
pipe, about one inch long, with an opening
large enough to hold a match. Then fasten

_the chain to the match holder, slip the chain

into the pipe, and secure the other end of
the chain to the trap. Obtain a piece of
No. 1 emery cloth, tear off a three inch
strip and cnt it to fit around a bemt wire
and stitch emery cloth to the wire. This
should fit very snugly. Fasten one end of a
fine wire to the alarm hammer of the clock,
and the other end to the lever of the trap.
This should fit exactly, so that when the
lever is up the trap is set and the wire is
stretched. A common match is cut so that
it fits tightly against the emery cloth. Set
the trap, pull back the match holder so that
the match rests against the emery, and insert
the pipe into the draft below the grate.
Care should be taken that a cloth soaked in
kerosene hangs right where the match stops
after the trap is sprung, and it will light the

ULIAIL VIEW o STRIKER

St in tube —

SECOND PRIZE $10.00
AN EASILY CONSTRUCTED RAIN
GAUGE

~ Most of the necessary information needed
in the construction of the rain gauge is
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Would You Like to Make a Home-Made Rain
Gauge The Accompanying Article and Drawing
Show How to Do This.

given in the illustration. A is a funnel, or
the coune of a funnel, and is best constructed
of copper, to stand errosion, although gal-
vanized iron will do. A glass funnel may
be substituted. B is a small cylindrical,
flat-bottom bottle. The builder used a bottle
that Kastman developer came in. The scale
of measurement is pasted on the bottle. To
determine the scale:  First measure the
diameter of the top of the funnel and the
diameter of the bottle and find the ratio
of the squares. This gives the height to
which one inch of rain will fill the collecting
bottle. For example, supposing the funnel
was 80 mm., and the hottle 20 mm. 6400/400
= 16/1. Therefore, in this case, one inch of
rain would fill the hottle sixteen inches.
Then this particular scale would be sixteen
inches long, which is divided into one hun
dred parts, as rain is measured in tenths
and hundredths of an inch. If the bottle
is ubt long enongh, only half the scale need
be put on. C is a wooden support made of
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any kind of wood. It should be well painted
to stand the weather.

This gauge should be placed in a clear
open place, away from tall objects. A
fence three feet high at a distance of three
feet from the gauge will give protection
from the disturbing elements.

Where it is inconvenient to take the meas-
urement every few days, a large bottle may
be substituted for the small one and the
small one unsed as the unit of measure.

Rainfall is always expressed in fractions
of an inch_ and the following parts will
graphically illustrate its effects, both in
weight and volume, upon the earth’s sur-
face. An imperial gallon of water weighs
ten pounds, and if spread out in a layer one
inch thick will cover an area of approxi-
mately two square feet. An inch of rain
gives 100 tons of water to the acre, or
nearly 60,000 tons to a square mile.

Contributed by CarLYLE WEISS.

[The exact weight of an American gallon
of water at 62° F. is 8.3356 lbs. and one inch
of rain falling on a square mile of land
weighs 57 428.0832 tons at 62° F—FEb.]

THIRD PRIZE $5.00

THE RULER BOOMERANG

I have been experimenting with boomer-
angs for a long time, and have made boom-
erangs of all descriptions, but the best yet
was made from two similar rulers. These
rulers should have about the same bevel as
in cut. If you have rulers with metal
edges, remove the metal. The two selected
rulers are screwed together as shown in
Fig. 1. After the boomerang has been
constructed go out in an open field and try
it. Hold it in your right hand, on one end
of one ruler with the numbered sides up.
Throw it on a slant of eighty degrees with
a moderate force. Be sure that it spins. [If
there is a slight breeze throw your boom-
erang against it, but on a slant, slightly
steeper than eighty degrees. On a still day
with a little practice you will be able to
make the boomerang come back. When you
become more expert you will be able to
catch it as it returns. Boomerang throwing
furnishes much fun for boys and even men.
See if you can be the first one to start the
boomerang hobby in your town.

Contributed by James B. SNiFFEN,
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How to Make a Boomerang from Two Ordinary
Desk Rulers
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TIIIS MONTH'’S $5.00 PRIZE

A NOVEL ELECTRO-CHEMICAL
EXPERIMENT
By John Parkin, Jr.
Experiments regarding the movement of
mercury in a conducting liquid traversed
by an electric current,
Some years ago | was experimenting with
the capillary relay and, not being satisfied

o

lecting bubbles during its passage through
the solution. A film will be noticed to snap
from one end of the globule to the other
as it reverses its direction. After the mer-
cury has touched the negative pole, the posi-
tive pole being in the solution, it will never
pass from positive to negative again as it
did at first, but will always move from neg-
ative to positive, The tendency of the mer-
cury to move may be noticed with the naked

a streamline form, straining to reach the
positive pole, but held (probably by adhe-
sion) to the negative terminal. When re-
leased by shaking it from the negative ter-
minal, it rushes to the positive terminal
and, if it has been in contact with the nega-
tive terminal for several seconds before
Leing released, oscillates back and forth be-
tween the two poles until, some apparently
stored energy being expended, it comes to
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MERCURY MERCURY

A Glass U-Tube Containing Two

Iron Terminals Connected to a Suit-

able Source of Current and a Drop

of Mercury, is Filled with Salt Solu-
tion from a Pipette,

While the

with the explanation given in most books
that its action is dependent on the fact that
the mercury follows the electric current, I
made a series of experiments on the move-
ment of mercury in different electrolytes
and got some interesting but mystifying
results.

Apparatus: A U tube of glass, about 14"
inside diameter; a globule of mercury; two
flexible wires with pointed iron terminals,
a storage battery or dry cells giving about
six volts, and a salt solution.

Place a drop of mercury in the center of
the glass U tube and with a pipette drop a
saturated salt solution into both ends of the
tube. Place the iron terminals in the upright
portions of the tube deep enough to enter
the electrolyte and connect the battery to
the other end of the wires.

Results: The mercury elongates and
moves towards the negative pole, but does
not usually reach it. The solution tends to
move in the opposite direction to that of
the mercury, i. e, when the mercury is
moving to the right the height of the solu-
tion in the right leg of the tube becomes
lower and in the left leg becomes higher.
This is just opposite to the action that would
take place if the mercury was moving the
solution with it, and seems to indicate that
a force, acting at the contact between the
mercury and solution, tends to move the
mercury in one direction and the solution
in the opposite,

If the negative pole is now lowered so as
to touch the mercury, the globule elongates
still more into a streamline shape, the small
end adhering to the terminal. The mercury
bubbles and gives off a reddish brown sub-
stance. [f the negative pole is moved sud-
denly away from the mercury, but left in
the solution, the globule rushes to the posi-
tive pole and often moves spasmodically
back and forth until it comes to rest. This
appears to be caused by the mercury col-

When the Current is Turned On,
the Mercury Elongates and Tends
to Move Toward the Negative Pole,

Opposite Direction,

Solution Moves in the

eye when using a current as small as one
two-thousandth of an’ampere. This cur-
rent is easily procured by using a pair of
2000 ohm phones as a resistance in series
with a one volt battery.

Apparatus: A glass trough 4” deep and
18” wide about two inches long. Other
apparatus the same as in experiment No. 1.

The trough may be made of a small rec-
tangular bottle broken longitudinally and
set on its side.

This apparatus, while giving the same
results as the U tube, allows a few more
experiments to be madc on account of the
accessibility of the mercury and solution,

A saturated solution of salt water is
placed along the length of the trough about
one-sixteenth inch deep, a drop of mercury
14 inch diameter is placed in the center of
the trough, The top of this will, of course,
be out of the solution. All the experiments
that were made with the U tube will, when
repeated with this apparatus, give the same
results.

If both terminals are now placed on oppo-
site sides of the mercury, and equally dis-
tant from it, the mercury moves towards
the negative pole. Now, with the negative
terminal in the solution, touch the positive
terminal to the mercury. It becomes dull
colored. sluggish, and will stay dented if
touched and will not regain its globular
form of itself as mercury will usually do.
This result is also obtained if the experi-
ment is tried as soon as the mercury is put
in the trough, If the terminals are now
placed in the solution on opposite sides of
the mercury it will not move or change its
color unless mechanically shaken. If this
is done it moves towards the negative pole.
If before this is done the positive terminal
is placed in the solution and the negative
terminal touched to the globule of mercury
it immediately regains its luster and assumes

“

This Tendency of the Mercury to

Move Toward the Negative Pole is

Quite Marked Even When Using a

Current as Small as One Two-Thou-
sandth of an Ampere.

The Same Experiment Tried, Using

a Glass Trough, Made by Cutting

off Part of a Bottle, Gives a

Similar Result. A Small Foot Seems

to Grow from the Side of the Mer-
cury Globule.

rest and slowly moves to the positive pole.

Another phenomenon which seems to in-
dicate stored energy is that, if after the
mercury has been in contact with the nega-
tive terminal until bubbles are formed and
the solution has started to become reddish
brown, both terminals are entirely removed,
the mercury moves spasmodically back and
forth in the solution as if gathering and
dispersing a static charge from the bubbles.

It will be remembered that when the mer-
~nrv was first placed in the solution it
moved from positive to negative, but after
having touched the ncgative terminal it
moved from negative to positive. To test
whether the change which had taken place
was in the mercury or the solution a new
drop of mercury was placed in the old dis-
colored solution, This moved-: first to the
negative terminal and having touched it
always moved from negative to positive.
This seems to show that the change is in
the mercury and not in the solution.

If a fresh drop of mercury is added to
the one that has been used and which
travels towards the positive pole, the large
resulting globule lengthens out and part of
it tends to go to each pole, but it does not
actually separate on account of the cohesive
force, or perhaps 1 should say adhesive force
as a chemical change seems to have taken
place and the two drops seem to be almost
different substances.

When nitric acid is used instead of the
salt solution the action is simple, the mer-
cury always moving from positive to nega-
tive. When the mercury is touched with
the positive pole it gives off more bubbles
than when touched with the negative. It
does not become dead when either pole
touches it. A mixture of salt water and
nitric acid causes the same effect on the
mercury when traversed by a current, as
the nitric acid solution.



Broadcasting Complete

O the radio fan, comfortably receiv-

ing a concert or an opera from a

station hundreds or even thousands

of miles away, little is known of the

wonderful  mechanism  behind  the
scenes.

Concerned primarily with the tuning and

adjustment of his receiving, he little realizes

AERIAL

5 MODULATOR TUBES

44 OSCILLATOR TUBES
(250 W.EACH)

OPERA HOUSE
NEW YORK t

By LLOYD JACQUET

and equipped to attempt such a test. It is
the oldest station in the metropolitan dis-
trict, and has been completely overhauled.
It has a power output of 1 k. w. and has
an extreme range of several thousand miles.

Engincers and operators at the station
were well qualified to attempt the experi-
ment, which was looked upon as an impos-

kuere,” “Die Meistersinger,” “Lohengrin,”
“Tannhaeuser,” and others. These operas
were picked up in Cuba, in far points of
Northwestern Canada, and in Bremerhaven,
Germany. The success of the experiment
was assured. Radio broadcasting of opera
was accepted and applauded by the radio
fan, It was another victory in the pioneer
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Broadcasting Complete Operas from the Well-Known Westinghouse Radiophone Station, WJZ, located at Newark, N. J., Has Been Successfully Accom-

plished After a Little Experimentation in the

the skill and knowledge which bring about
this modern miracle—"opera at home in an
casy chair.”

It was from the pioneer broadcasting sta-
tion WJZ, located on top the Westinghouse
Electric plant in Newark, N. J, that the
first complete opera was sent out.

Early in the month of March, the Wag-
nerian Festival Company, just arrived from
Germany, began a series of the popular
\Wagner Opera in New York City. The
broadcasting of these operas by radio was
to be not only a test of the popularity of
opera broadcasts as far as the fans were
concerned, but also a test as to whether
radio broadcasting would have any influ-
ence upon the theater box-office receipts.

The Wagnerian operas are very long.
They range between three and four and a
half hours. They are also noteworthy for
their large choruses and their long and pon-
derous overtures. It will be readily under-
stood, then, why the feat involves some big
problems, and constitutes a real test 1n
hroadcasting.

Station WJZ was unusually well situated

Proper Placing of the Microphones or Sound Collectors on the Stage.
Schematic Details of the Telephone and Radio Circuits Em,
York City Are Shown; The Telephone Currents Then Passe
Opera Was Broadcasted via Etheric Waves in All
Either Side of the Prompter’s Box, and One to the

Insert Photos Shows the Announcer an

sibility by many. How successful it proved
to be is told in the comments of the press
throughout the country.

The WJZ staff was experienced in “pick-
ing up” work. That is, its members knew
from experience how to pick up signals
which were to be sent over wire to the
broadcasting station for transmission from
there. It will be remembered that many of
the reports of foothall and baseball games
were sent out via WJZ.

While the general principle is the same
with the broadcasting of operas, the latter
process entails a nicety of adjustment and
operating which can be carried out only after
extensive study of the problem by men of
experience.

The problem was tackled with typical
aggressiveness, and on the evening of Feb-
ruary 20, practically without notice, except
for the brief opera synopsis by the an-
nouncer, “The Flying Dutchman” was pre-
sented to a startled and agreeably surprised
radio audience. The success of the first
broadcast was such that it was quickly fol-
lowed by the presentation of “Die Wal-
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In the Accompanying Picture the

loyed in Picking Up and Transmitting the Voices and Orchestra Music at the Theatre in New
Under the River via Telephone Cable to the Newark Radio Station, From Which Point the
Directions for a Distance of Several Thousand Miles.
Rear of It Facing Toward the Orchestra in Order to Pick Up the Music from the Latter.
d Voice Amplifier Instrument Situated Just Belovs the Theatre Stage.

Three Special Microphones Are Used, One on
One of the

work of the oldest station of this part of
the country.

Let us now go “behind the scenes” in
broadcasting. The mechanism which con-
verts the sound waves into electric impulses
and conveys it to the listeners’ apparatus is
comparatively simple, but very interesting.

A typical case is the installation for the
most popular of the Wagnerian operas—
“Tannhacuser'—from the Lexington The-
ater in New York, via WJZ, on March 15,
1923.

Before the performance, the microphones
which are to pick up the sound vibrations
are carefully located and placed. A knowl-
edge of the stage acoustics and of the opera
is verv necessary. The microphones, three
in number, must be so located as to pick up
every sound made, either by the orchestra,
soloists, or choruses. They must be judi-
ciously placed so that the sound will not be
too strong, or too weak, as the actors move
about.

One of the microphones is placed under
the stage, in front of the prompter’s box,

(Continued on page 65)




Above is Shown the
Apparatus in the Office
of the Chief Radio In- |
spector of the Port of ||
New York, Located at =%
the Customs House in .L s
New York City. In the B9 3
Lower Left Hand Cor- m
ner Directly in Back of
the Tape Recorder, is
Located the Radio Frequency Oscillator,
Which Supplies the Current for the Code
Tests. To the Right of This May Be
Seen the Omnigraph, or Automatic
Transmitter, with Which the -Code Tests
Are Given. On the Extreme Right in
Front of Assistant Radio Inspector Bo-
%ardus. is Shown the Wave-Meter Which Is
sed for Checking Up on the Transmitting
Wave-Lengths of Various Ameteurs and
Transmitters in the Vicinity. This Is Used
in Connection with the Receiving Set
Shown in the Center.

Mr. Batchellor is Shown
Above Giving a Confi-
dential Talk to the Pros-
pective Amateurs, Qut-
lining to Them the Va-
rious Duties and Obli-
gations They Undertake
en Erecting a Trans-
mitting Station, and
Urging Them to Instill
in Others the Spirit of the Game. This
Talk is a Part of Every Amateur-License
Examination. To the Right are Shown the
Amateurs Taking the Speed Test Which is
Part of the License Examination. They are
Required to Receive at the Rate of 10
Words per Minute Accurately in Order to
Obtain a First Grade Amateur Liecnse.

LA

Obtaining an
Amateur Radio License

EARS ago there were but two dis-
tinct classes of personages in the
radio field, the amateur and the pro-
fessional. The amateur was one who
entered the game for the fun of it,
or to utilize his own knowledge, while the
professional, of course, was the radio oper-
ator aboard ship or ashore, who made his
living by “pounding brass.”
he events of the past two years have
introduced a third class, the broadcast lis-
tener.  His number is legion and it may
be expected that every home in the country
will be equipped with a receiving set in a
short time. Still the amateur persists and
continues to grow in spite of the persecu-
tions visited upon him by the broadcast fans
—some just, some unjust.

Some of the latter, after tiring of the
usual round of lectures, jazz and sermous,
turn to the more interesting phase of radio
—transmitting. Here they encounter vari-
ous mysterious phenomena, and for the first
time find themselves compelled to obey cer-
tain specified radio laws, as well as to ob
tain a license, The latter is usvally a stum-
bling block, for a good many of the latter-
day amateurs desire to use radio telephone
transmission. However, they are informed
that they must obtain a regular license for
this work atd must be able to transmit and
receive radio telegraph messages accurately
at a speed of ot less than 10 words a minute.
They also find that they can only carry on
conversation between amateurs and that they
must not use their transmitter for broad-

casting music, news and other items as is
dune by licensed broadcasting stations,

If they are persevering they attain their
goal and apply at the nearest radio inspec-
tor’s office for examination. The office
taken as our model is that of Arthur Batchel-
lor, Chief Radio Inspector of the Port of
New York, located in the Customs House,
New York City, and shown in the accom-
panying photographs taken by our staff
photographer. Mr. Batchellor has inaugu-
rated several novel points in his examina-
tions for the amateurs, which, in the edi-
tor's opiniot, are c¢xcellent.

The usual procedure in the examinations
is a code test; a written examination which
brings forth the applicant’s knowledge of
the adjustment and operat on of the appa-
ratus he is to use, and of the regulations
of the International Convention and Acts
of Congress, in so far as they relate to the
particular applicant, and last, but by no
means least, a confidential talk to the em-
bryo operator by the Chief Radio Inspector.

The latter is very important, inasmuch
as it presents to the amateur in a logical
manner just exactly what his duties and
obligations are. Mr. Batchellor touches
upon the moral, legal and technica! obliga-
tions, showing the amateur how the gov-
ernment is always backing him up and
ready to aid him, until he wilfully infringes
upon the laws of his country. The fact is
also brought out that no other country in
the world is as lenient with its amateur
radio operators as is the United States, it
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being one of the few countries in which
amateurs may even operate a transtmtter.

After his talk, Mr. Batchellor has one of
the applicants read the ten radio commanq
ments, which are embodied in the amateur’s
license, thereby impressing them vividly
upon the minds of the others present. The
license embodying these regulations runs as
follows:

PURSUANT to the act to regulate radio

communication, approved August 13, 1912,
age ; , 'a';:i't.izen of the State of . ........... Ic

County of. .cooeiiviveesiracsossssasconaas , City
OF OWIN . ot v erenvsrrnnssssasnacacossaaasanesss .
T T L P , No...... R

o
having applied therefor, is hereby granted by the
Secretary of Commerce, for a period of..........
year , on and subject to the restrictions and
conditions hereinafter stated and revocable for
cause by him, this License to use or operate the
apparatus for radio communication (identified in
the Schedule hereinafter) for the purpose of
transmitting private radiograms or signals, not
withstanding the effect thereof, extends beyond
the jurisdiction of the State or Territory in
which the said station is located: PROVIDED
That no interference other than may result under
the restrictions contained in this license shall be
caused with the radio communication of stations
of the Government of the United States or licensed
stations,

2. The use or operation of apparatus for radio
communication pursuant to this License shall be
subject also to the articles and regulations estab
lished by the International Radiotelegraphic Con
vention, ratified by the Senate of the United
States and caused to be made public by the
President, and shall be subject also to such regu-
lations as may be estahlished from time to time
by authority of subsequent acts and treaties of
the Ulnited States.

(Continued on page 86)



All Glass Radio Cabinet

If You Desire to See How Your Set
Works, You Can Easily Do So by Mount-
ing It In a Glass Cabinet, Similar to the
One Shown Here.
Apparatus is Located Beneath the Shelf on
Which Transformers and Vacuum Tubes

Note That the Tuning

Are Stationed.

Phonograph Loud Talker

NOVEL loud-talker that utilizes the

diaphragm and horn of an ordinary

phonograph has recently been put
on the market by a California firm. These
parts of phonographs have been devel-
oped in a very high degree and lend them-
selves very well to the amplification of
the music and voice received on a radio
set.

Primarily the loud-talker consists of
three coils and a moving plate. Two of
the windings are connected in series and
joined to a source of current supplying
six volts. These furnish the magnetic
field which is conducted to the core of the
other coil by soft iron strips, where it acts
on the moving vane. The base of the
instrument comprises the return magnetic
path.

As may be seen from the accompanying
photograph, there is a smaller winding

situated between the two field coils. This
is connected directly to the plate circuit
of the last amplifying tube in the same
place where the phones are normally con-
nected. No step-down transformer is nec-
essary in the circuit, as the resistance of
the small coil is sufficient to enable the
instrument to work properly. Placed
within this small coil is a thin rectangular
soft steel vane, on the upper end of which
is a small projection turned at right
angles to the vane proper, and grooved
on its upper surface. This may be seen
plainly in the photograph. The lower
end of the vibrating vane is held in posi-
tion by a phosphor bronze wire which is
adjustable by means of two machine
screws. This phase of the construction
is very similar to the well known Baldwin
phone.
The action of this instrument is as fol-
lows: The field coils, by
magnetizing the iron strips,

PHONOGRAPH
SOUND ~, 3
80x

JTPEL NEEDLE

produce magnetism in the
vane. The incoming signals
vary the magnetic ficld of the
small coil, and produce cor-
responding variations in the
vane, causing it to vibrate.

YT R

No Change in Your Phonograph
is Necessitated in Employing
the Radio Loud-Talker Here Il-
lustrated.

ALANBI e

In use the instrument is
placed on the turn table shelf
of any phonograph with a
reproducer capable of play-
ing lateral-cut (Columbia,
Victor, etc.) records. It is
located so that the groove in
the projection of the vane
will be parallel to the
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An idea to overcome some 6f the objec-
tionable noises in a radio receiving set which
is to be patented is included in this unusual
home-made outfit, built in a plate glass case
by an amateur who is at present working on
several other improvements. He used the
plate glass solely with an idea of being
able to watch the operation of the outfit.
Programs, concerts and news bulletins have
been picked up from virtually all of the
big broadcasting stations in the United
States. This set was built by Edward Ger-
ling.

The designer believes that his idea,
a very simple contrivance, will eliminate
all noises when perfected. In comparing it
with others he has been able to “listen in”
when friends were unable to get the waves.

He used a crude set of tools to build the
set, drilling eighty-two holes at different
places in the glass. The case is large
enough for all parts, including the “B” bat-
tery. The case is dust-proof, telt strips
being used at the edges of the glass. Fiber
washers are used at places where perfora-
tions are made through the glass.

The method of drilling the glass was not
very difficult, but required patience. Mark-
ing the holes can be accomplished by chalk
or a sharp file, which will scratch into the
plate-glass surface.

The case may be taken apart in a few
moments. Four taps hold the top in posi-
tion. The sides are adjusted in wood with
grooves at the proper angles, The outfit
cost $150.00 to build.

Vernier Condenser

face of the reproducer. The instrument
is then connected to a source of field cur-
rent, which may be the regular A battery,
and to the receiving set. The needle of
the reproducer is then placed in the
groove provided for it and the instrument
is ready to reproduce music and voice,

NEW VERNIER CONDENSER

Herewith is illustrated a new adjustable
vernier condenser for fine tuning of radio
receiving circuits. Among its features are
the following:

_Adjustable air gap, insuring correct set-
ting for maximum capacitance, adjusted
to the main condenser with which it may
be used. New type of bearing, noiseless
in  operation. Elimination of contact
springs. Non-magnetic material used
throughout.

Owing to the condenser’s adjustable air
gap, which can be set within wide limits,
its maximum capacitance, of course, de-
pends upon how closely the vanes are set.
If care is used in‘this setting a capacity
as high as .00005 microfarad can he ob-
tained.

The Air Gap in the Vernier Condenser Above
Shown.‘May Be Adjusted So That a Very
High Capacity Can be Obtained.




The Shortest Radio Waves

By DR. E. F. NICHOLS* and J. D. TEAR

HE shortest radio or electric waves
ever ohtained have just been gener-
ated and measured in the Nela Re-
search Laboratorics of the National
Lamp 1 orks, Cleveland. Ohio, where
waves as short as 1/100 of an inch have

Ll .

carrying power and are not so easily stopped
by ebstacles such as hills, buildings, forests,
etec.  Of this group, the brilliant young
talian, Marconi, was the first to succeed
and out of his success came radio telegraphy
and, after the advent of the audion ampli-

1

Fig. 1. General View of Short Wave Apparatus Set Up in Labora‘tory. as Used in Making Researches

by Dr. E. F. Nichols and Mr. J. D. Tear. A

ground for Exhausting the Air from the Short Wav.

Motor Driven Vacuum Pump is Seen in the Back-
e Transmitter and Receiver, etc. The Apparatus E,

13 an Echelon Wave Analyzer; the Transmitter Appears at O, a Check Receiver at R2, and the Main
Receiving Instrument at Rl

been isolated. Thus, the last link of a long
chain of experimental evidence connecting
light with electric waves has been forged.
Light waves and radio waves are now known
to differ only in length,

Nearly sixty  years ago, when James
Clerk-Maxwell announced his epoch-making
theory, that light waves were electric waves;
the chief difficulty in understanding and
establishing the new theory, was that we had
no electric waves, and the possibility of
getting any seemed shadowy and very re-
mote; yet twenty years later, Hertz actually
generated electric waves and performed a
number of experiments to show that electric
waves, like light waves, were reflected from
surfaces, refracted by prisms, could be
polarized. and both traveled through space
with the same velocity.  His shortest waves
were about two feet long.

Hertz's followers divided into two groups.
Righi, the eminent Italian physicist, and a
number of others worked toward shorter
and shorter waves and performed more and
More experiments to show the similarity of
behavior between electric waves and light
waves.  Through the limitations of instru-
ments and methods these investigators were
finally brought to a halt in their progress
toward short waves at wave-lengths between
1/3 and Y4 of an inch and could go no
further,

The other group of investigators, more
practical minded, were led by Sir Oliver
Lodge, and sought to utilize the newly dis-
covered electric waves as a means of signal-
ling and communication. These scientists
and engineers worked toward longer and
longer waves, for longer waves have greater

“Dr. Nichols is director of the Nela Research
Laborgtories, Nela Park, Clevelaud,

fier, came the greater marvel of practical
radio telephony.,

During this progress with electric waves,
physicists working from light waves toward
longer and longer wave-lengths down through
the infra-red or heat spectrum had finally
reached heat waves 1/75 of an inch long.
When the present experiments were under-
taken, there were no known waves between
1/75 and Y4 of an inch in length,

For any substantial progress toward
shorter electric waves. new and improved
instruments and methods had to be devised.
The arrangement of apparatus used in the
new experiments is shown in I5ig. 1. The
Hertzian oscillator or sender is contained
in a brass box. The oscillator is a point
source, and the diverging wave pencil
cmerging from it is formed into a parallel
beam by a lens of paraffin wax. At R, with
a similar lens in front of it is a check
receiver.  Waves emitted by the sender first
fall on a glass plate M and are partially re-
flected into the check receiver. The remain-
ine portion passes through the glass and
falls upon the reflecting echelon analyzer
at 2. This analyzer is a flight of small steps,
made of exactly equal brass blocks. which
rest against a tilted glass plate, which serves
to keep them in line. The tread of the steps
can be made wider or narrower by known
amounts by adjusting the micrometer screw
which presses against the top of the glass
plate. By this means it is possible to meas-
ure the wave-length of the electric waves
and also to determine the form of the short
wave trains emitted by the oscillator. From
the face of this echelon analyzer the beam
of electric waves is reflected back to the
main receiver R, A motor driven vacuum
pump for exhausting the air from the two
receivers is seen at P oin the background.
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The check receiver R, serves simply as a
control upon the intensity of the beam emit-
ted by the oscillator, so that any erratic
changes of emission may be recognized and
corrected.

In a sectional diagram of the oscillator
shown in Fig. 2 the various essential parts
are as follows: B is a brass case contain-
ing kerosene: T, and T, are glass tubes in
which very small cylinders of tungsten, H,
and H., are sealed. These tungsten cylinders
separated by a short spark gap in kerusene
form the Hertzian doublet which emits the
short wave radiations. High potential leads,
Vi and V,, charge H, and H, by leakage
across air gaps, G, andG,, until H, and H,
build up sufficiently high potential differ-
ences to break down the kerosene insulation
in the spark gap, G. The ensuing electri-
cal oscillations between H, and H, are the
source of the electric radiation.  Waves
cmerge from the oscillator case through the
circular mica window, W, and falling on
the paraflin lens P are formed into a paral-
lel beam. M is a concave metal mirror
hehind the doublet to reinforce the issuing
beam by reflecting the backward emission
of the oscillator. For simplicity, many neces-
sary details such as fine adjustments for
regulating length of the spark gap, G, etc.,
aré omitted. The wave-lengths emitted by
the oscillator depend on the length and di-
ameter of the tungsten cylinders, H, and
H,. For the shortest wave generated, these
cvlinders were 17250 of an inch long hy
1,250 of an inch in diameter.

The type of electric wave receiver em-
ploved was a newly designed moditied
radiometer making use of a curious tem-
perature effect in rarefied gases discovered
fifty years ago by Sir William Crookes. He
found that if a thin plate, warmer on one
face than the other, is mounted in an en-
closure from which nearly all of the air
has been pumped out until only 1/15,000
part remains, then the pressure of the
residual gas is slightly greater on the warm
side of the plate than on the cold.

To illustrate this cffect, Crookes designed
the little radiometer or light mills often
seen revolving in glass bulbs in opticians’
show windows. To utilize this effect in a
very sensitive electric wave receiver, the in-
strument shown in the cross-sectional dia-
gram Fig. 3 was constructed. A greatly en-
larged diagram of the suspended receiver
system is shown at A. D is a very thin
whip of drawn glass bearing two similar
glass cross arms, EE. To these are at-
tached two very thin mica strips, V; and V,,
and just in front of V, and behind V., are
mounted narrow mica strips, P, coated with

— =

Fig. 2, Sectional View of the Cleverly Designed
Short Wave Transmitter. ‘The Short Tungsten
Electrodes H1 and H2, Are Charged Through
Spark Gaps Gl and G2. The Waves Are Reflected
by M, and Focused by the Paraffine Lens P.



very thin deposits of metallia platinum,
When electric waves fall on metal con-
ductors, they cause very small oscillatory
electric currents in the surface layer of the
metal.  Such thin metal coatings as P pos-
«css high electrical resistance. ltlence these

oscillatory currents gencrate minute quanti-
in these cexperiments
' by amounts

ties of heat which |
raised the temperature of

\I
"
A
Fig. 3. Seclional View of the Specially Designed

Short Wave Receiver Employed in These Excep-
tionally Interesting Experiments by Dr. Nichols
and Mr, Tear. A Reflecting Mirror, M, is Mount-
ed on the Suspended Moving System on Which
the Rays Are Focused, the Active Turning Ele-
ment Being Composed of Two Thin Mica Strips
V1 and V2, in Front of Which Are Two Other
Narrow Mica Strips P, Coated with Thin De-
posits of Platinum, The Heat Generated in These
Platinumized Strips by the Incoming Waves,
Causes the Moving System to Rotate.

roughly of the order of 171,000,000 of a de-
gree. The resulting increased gas pressure
on the warmed metal sides of the veins, V',
and \7,, tends to rotate the system in the
direction shown by the arrows.  The sus-
pension also carries a very thin glass silvered
mirrar, M, by which the rotation of the sys-
tem can be measured.  This suspension com-
plete, weighing about 1 mg. or about 1/30,000

part ot the weoight of a two cent letter. is
hung on a very fine fibre of spun quartz,
I, from a central stem in the double walled
brass case, (" and B, From the inner case,
C. the air can he exhausted through the
tube, T'. "This case has two window openings,
one covered by a quartz plate, Q). admitting
the electrie waves, and the other, O, throngh
which the rotations of the suspension can
be measvred, is glass covered.  The ounter
case, B has carresponding openings and the
heam of the cleetric waves is focused on
the vanes V,, V. of the suspension by the
paratlin tens, 1. The forces due to the re-
sistance beating of the clectric waves which
rotate the suspension are opposed by the
resulting twist of the quartz fibre, 1. The
angle of twist of the fibre under proper con-
ditions is found to be proportional to the
intensity of the clectric wave radiation and
thus the measurements of wave intensity
arc made.

With the mstruments described we have
been able to get successively shorter and
shorter clectric waves down to a wave-
length of 220 microns or a little less than
17100 of an inch.  As heat waves 1/75 of
an inch have already been obtained from a
quartz mercury are, we have not oonly
hrouglt the clectrie wave spectrum and heal
spectrum together but have averlapped them.
[Furthermore, we used our clectric wave
receivers ta remeasure the wave-lengths of
the heat waves from the quartz mercury arc
and fourd them identical in character with
aur shoftest electric waves,  From the long-
est heat waves to visible light waves, there
s no hreak, and from light waves on to
nltra violet, X-rays and gamma rays from
radiom, the esseatial differences are only
difierences in wave-length and the cor-
responding number of waves per sceond or
frequency.

The whale electric wave spectrum is shown
as a chart in Fig. 4. The chart shows some
surprising things, foremost among which is
the very narrow restriction of our vision
which enables us to see only the very small
fraction of the great clectric wave spectrum
indicated by the black spot.  This restric-
tion of viston would have heen even more
apparent had wave-lengths instecad of loga-

Plug-im Switches for Radioc Sets

The radiophone fan whe likes to make his
own apparatus can build a sct of plug-in
switches for quickly attaching head sets,
extra apparatus and the like, out of some
discarded brass cartridge shells and some
spring brass.

Saw the shells off so they are about 1/16
inch longer than the thickness of the panel
upon which you wish to mount them. Drill
holes the same size as the outside diameter
of the shell and then push the shell through
the holes thus formed. In the case of a
base board, have the open cnd of the shell
at the top.

The plug is made of a strip of spring
brass bent as shown. and one wire soldered
to the outside of the bend. Solder the
other wire to the head of the shell.

1f the shell fits lonsely in the hole secure
it in place by driving two tacks. one on
either side of the shell so that the heads
bear against it.

Wood Handle

Cortrioge

Sider  Sprng Brass

Fig. 5. Simple Scheme for Making Plug-in
Switches for the Radio Sct. from Old Mectal Cart-
ridge Shells.

By mcans of a steel tanl the lip of the
shell may be bhent out, securing it in place.
Turning the lip inwardly will secure the
plug more firmly,

Contributed by L. B. Rospixs

NEW YORK HAS TROLLEY RADIO

The Third Avenue Railway Company of
New York City announced that a system of
communication hy radio carrier current or
wired wircless was bang installed on its
trolley lines in the Bronx by the General
Electric Company. A\ successful demonstra-
tion of the use of the carricr current was
heid on March 26th,

"1 believe this is the first time this has
heen introduced in a trolley system oh a con-
siderable scale for practical use.” said Gar-
row T. Gear. Sceretary of the Third Avenue
Railway System. “This will enable employ-
ces to communicate with the othees by car-
rier current from trolley cars, sub-stations
and the dispatcher's office.”

A SIMPLE DIAL VERNIER

A simple and very efficient vernier for
use with any kind of a dial may be quickly
constructed at home without any cost.

The only articles needed are one tead
pencil and a piece of tape. Sharpen the
pencil to a point and fold the tape length-
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rithms of wave-lengths been used in plotting
the chart. For then, if the visible spectrum
had been shown '4 of an inch long, to
show the longer wave regions of the
spectrum out to radio waves would have
required a strip of paper four times as long
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Fig. 4. This Chart Shows the Whole Electric

Wave Spectrum. The Black Spot Shows the

Very Narrow Restriction of Qur Vision Which En-

ables Us to See But a Small Fraction of the Vast
Electric Wave Spectrum.

as the circumference of the carth for their
representation, and  the newly discovered
waves would occupy a length 20,000 times
that of the visible spectrum. A 20,000 meter
radio wave is 20 million billion times as long
as a short gamma wave, but hoth and all
the wave-lengths between are clectric waves.

A Simple Dial Vernier

wisc; then proeced to wrap the tape around
the pencil near the point, until it is about
vg of an inch thick. )

Drill a "3-inch hole in the panel, the center
of which should be about 4 of an inch
from the cdge of the dial. It is best to
have the hole at the bottom of the dial.

The vernier is now ready for use. Place
the point of the pencil in the hole as illus-
trated. and hold hy the other end. Raise
the end held by the hand. so that the tape
bears tightly against the dial. Adjustments
can now be made casily, for, by turning the
pencil one degree the dial moves but a
fraction of a degrec.

Contributed by Parxk M. RokpEg.
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Fig. 6, Handy Vernier for Condenser Dials Made
from a Lead Pencil, and 3 Piece of Friction Tape.
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A Compact Radiophone Receiving Set

HE illustrations show a very com-
pact and cfficient radiophone receiving
set comprising a V.T., detector and
two-step amplifier with all of the
necessary controls, tuning, and aux-
iliary apparatus, including two 22%5 volt “B”
batteries, mounted inside of the box.

The main advantage of this set over the
ordinary set is the ease in which the differ-
ent stations may be tuned in. Tuning and
regeneration are controlled by simply rotat-
ing the knob and dial and moving the hinged
door to which one of the coils is attached
in and out, all this being done with one
hand. With a little practice the complete
wave-length range can be covered with one
motion of the hand by gradually closing
the deor and increasing the condenser ca-
pacity, or wice wversa. In this way the set
can be held just before the oscillation point
throughout the entire wave-length range.

The illustrations show the general ar-
rangement of the various parts much more
clearly than words can express, so that only
a few of the important features will be
mentioned, Therc are so many different
styles and types of radio parts now on the
market that the builder should preferably
select the necessary
equipment, arrange the
various parts as shown
in the illustrations,
and then determine the
size of the box. The
inside dimensions of
the box containing the
author’s set are
high, 6" wide, and 53"
deep. The wood is 15"
oak. The little bake-
lite panel supporting
the two rheostats and
the tickler coil is 5"
by 214" by 14" thick,
and is held in place by
means of three brass
screws. All wiring is
of flexible cloth-cov-

Exceptional Results.
ered cable, so that the

By CLYDE J. FITCH

panel may be swung to one side, thus allow
ing access to the “B” batteries, which are
placed behind ecach panel. Each rheo-
stat consists of a coil of resistance wire

stretched between two screws, as
shown; connection being made to the
resistance coil by means of the small

contact arm. One rheostat controls the fila-
ment current of the detector tube, and the’
other rheostat controls that of the two
amplifier tubes in parallel.

The tuning and tickler coils are of the
spiderweb type, and, although small, give
excellent results. The wire is wound on the
fibre insulating punchings used in motor
armatures, having 11 radial notches and an
outside diameter of 214”. The tickler coil
comprises 45 turns of number 28 gauge
green silk covered wire. The antenna coil
is constructed as illustrated, so that differ-
ent sizes of coils may be plugged in. For
the wave-lengths encountered by the ama-
teur, one coil of 45 turns is used. For the
broadcasting waves two of these coils con-
nected in series are used as shown, care be-
ing taken to connect the coils, so that the
winding of each coil shall be in the same
direction. Three of these coils are used in

Above Are Shown Photographs of an Actual Receiving Set Built by the Writer, Which Gives

The Extreme Simplicity of Control Can Be Seen in the Right Hand

Photograph,
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series for the higher wave lengths. The
45 turn tickler coil is sufficient to regener-
ate over the entire wave-length range with
either the single, double, or triple coil in
the antenna circuit.

° The variable condenser is connected in
the ground lead, which facilitates wiring and
allows the condenser to be placed directly
on the grounded tinfoil shield. The shield
is pasted on the swinging door, and prevents
any trouble due to the capacity of the op-
crator’s hand.

There are four binding posts on top, two
for the antenna and ground, and two for
the 6 volt storage battery. The telephone
plug is mounted in the back of the box, so
that the loud speaker may he plugged in
from behind and mounted on the wa]f Rub-
ber feet on the bottom hold the box above
the table or stand upon which it sits so
that the door will not rub against the table
when opened.

Many experimenters have the impression
that the amplifying transformers and tubes
must be mounted several inches from each
other in order to prevent howling, but this
is not the case. The transformers may be
touching each other. Howling is usually due
to electrostatic feed-
back from the plate
circuit of the last tube
to the grid of the de-

tector tube. With a
wire 4 inches long
connecting the grid

terminal on the vac-
uum tube socket to the
grid condenser, this set
howled with the tubes
lit to half brilliancy.
By mounting the grid
condenser directly on
the vacuum tube sock-
et, thus reducing the
grid condenser lead to
almost nothing, there
was no tendency to
howl.
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The Circuit Diagram for Connecting the Compact Radiophone Receiving Set Described by Mr. Fitch, is Given Above.

This Circuit is Regenerative, and

is of the Feed-Back Type. Note that the Filaments of the Amplifying Tubes Are Both Controlled With One Rheostat.

Should the experimenter find it ditheult
to procure the armature punchings, he can
make the forms out of cardhoard or fibre

Radio

How would the radio amateur like to
broadcast musical concerts to his friends
all around the block? He certainly would,
but he says the installation of a radio tele-
phonic sending station costs a lot of money.

Here is, however, a cheap way to realize
such a dream. Of course, I do not say that
you will be ahle to broadcast music from
your piano or phonograph or transmit the
human voice, but you can transmit any mu-
sical melody in a very pleasant and audible
way.

When you hear the stations in your receiv-
ing set you don't hcar them all alike. In
many instances, you can recognize them by
the particular pitch of their sound. Every
one of them produces a different note. Did
you ever think of combining the notes from
different stations so as to produce a melody ?
I thought it possible, so began my experi-
ments,

My transmitting station was composed of
seven huzzers and seven telegraph keys. I
found that by changing the adjustment of the
vibrator I could get quite a number of notes
out of one single buzzer, on a principle
analogous to that involved in changing the
force with which a string is stretched, the
latter causing different notes to be pro-

Spﬂhy oontac!
[ Insulator

Z

The simplest way to cut them is to mount
several picces of the cardboard between two
picces of thin wood. A fret saw or even a

fine-toothed eross-cut saw may be used to
cut out the wire retaining shapes. They
may be filed or drilled also.

Music by Buzzer

duced. The pitch of the note depends upon
the number of vibrations given by the string
in a certain length of time. A very similar
law seems to govern the electric spark; its
pitch rises and falls with its frequency.
For this work you must use some special
brand of buzzers which have thumb-screw
regulators, as shown in Fig. 2.

The arrangement of the apparatus and the
hook-up I used are shown in the accompany-
ing diagram. The thumb-screws of the seven
vibrators were so adjusted that each buzzer
produced a different note. These were:
C, D E,F,G, A, B. (See diagram.) For
very low notes it may be necessary to use
a heavier armature or vibrator in order to
get the proper pitch and for higher notes
thinner armatures with stiffer springs may
have to be employed.

Each one of the seven buzzers was con-
nected in series with a corresponding key,
making a piano keyboard outfit. As shown
in the diagram, one of the “secondary” ter-
minals of each buzzer is connected directly
to the ground, while the other, before going
to the antenna, is taken to the keyboard and
is switched on and off. by means of the ex-
tension at the seat of the kevs. (See Fig. 2,
which shows the key in detail.)

At the Left. is a Side View l
of the

The instrument just described opens a
large field to the experimenters. There is
no rcason why the regular radiotelegraph
stations could not use this principle, and
send music around the world at a cost sim-
ilar to that of the code messages, by having
a number of spark gaps and motors running
at different speeds or different numbers of
electrodes in the rotory gaps. A four-unit
outfit tuned up to the notes: B flat, E flat,
F natural and G natural, is all that is
needed to produce the historic Cambridge
Chimes reprodced in New York by the clock
of the Metropolitan Tower.

Of course the ideal method of constructing
this musical device would be to connect two
complete scts of buzzers to a piatio keyhoard
arrangement, in which the piano keys them-
selves would act as the switches. All the
sharps should he inserted, a buzzer for each
half-tone would then be connected between
the full notes. By means of this apparatus,
the amatcur can transmit regular dot-dash
signals in the usual way. and should another
amatcur operate on the same wave-length,
mterference can he reduced by changing the
pitch of the buzzer; in other words, by con-
tinuing the message on a differently tuned
buzzer.

Contributed by A. GoNzaLEz VDAL,

Transmitting Music by

Key Used For L
Means of a Buzzer. Note

That the Antenna Circuit
18 Closed at the Same
Time That the Battery Cir-

cuit is Completed.

il

At the Right We Find a
Complete Lay-out of the
Buzzer Music Transmitter.
The Buzzers Are Attuned
to the Notes on a Piano
and Follow These in Se-

uence. One Battery Suf- 3
ces For All of the
Buzzers. o 8
z
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BROADCAST STATION

Ths PhotograpL 4 j07= Shows ths Weste;
Elezt:i: Broadcastng Installatior in Sta-
tom KGW of The Oregoniar y-tland,
Cregcn.  The S-udic of This S-aton is
Showa in the Josp:- Right-Haid Cor-
L:ler, 22d the Matcr-Zriven Ser at Right.
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The Beaut ful Studio of Swzt.cn WFO; of Rike-Kumler Co., Cay:on, Ohis i3 Shown Above. Every’ “re-
caution is Tak:a to Insure t1: Perfect Transmission of Music from This Ste-io1, 3mch as the Keduc-on
o Echoes by means of Padded Walls ard Flyo~r
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HERE are so many broadcasting

I stations which have forwarded infor-
mation, that we regret we have only
space cnough to print a very few. Those
stations which have been courteous enough
to submit photographs, will find that the
photos will be published in due time. The

stations listed on this sheet will not be
published in the next issue. We would sug-
gest to our readers that the map locations
indicated on this page are for the special
supplement map given free with the May is-
stie of SCIENCE AND INVENTION. At a great
cxpense this list of the stations has been

practically completed as far as commercial
broadcasting stations are concerned. We
will present our readers with additional infor-
mation on the new stations as it is brought
to our attention. Address all communica-
tions to Editor Radio Broadcast, ¢/o SciEnce
AxD INvENTION MAcazINE, New York City.

ELABORATED LIST GIVING TIME AND NATURE OF BROADCAST (Continu ed)

Call Wave Cadl Wave
Letters Name City State Tength letter Name City State Length
KDYL....Telegram Publishing Co. ......... Salt Lake City, Utah.360-485 KFCF....Frank A. Moore.............. ....Wall Walla, Wash.,.360
Lectures, music, sermons, base- Lectures, vocal and instrumental
ball scores, news bulletins and talent Mondays., Wednesdays
special features daily 7.00-8.00 and Fridays 7.00-8.00 P, M.
P. M. Mountain time., Con- Pacific time. Consistent range
sistient range 300 miles, maxi- 900 miles, maximum 2300.
mum 2.000.
KDYW...Smith Hughes Machinery Co..... Phoenix, Ariz. ..... 360 KFDC....Radio Supply Co....ovvvan.s ....Spokane, Wash.....360

Weather, lectures, market and
stock reports, vocal and instru
mental talent, and sermons daily
except Sunday 4.00-5.00 P, M.
Tuesdays, Thursdays and Satur-
days 8.00-10.00 P. M. Sundays
7.30-8.30 P, AL Consistent
range 200 miles, maximum 450,

KDYX...Honolulu Star Bulietin

Weather., lectures, 1market and
stock reports, vocal and instru-
mental talent, sermons and spe-
cial features daily except Sun-
days 12.15.1.15 and 6.30-7.30
P. M. Sundys 11.00-12.00 A. M.
nd 5.00.6.00 P. M. Pacific time.

Lectures, music, vocal and instru.
niental talent. and special fea-
tures Mondays, Wednesdays,
Fridays 6.00.7.00 P. M. Sat.
urdays 8.00-10.00 P. M. Sun-
days 4.00-5.00 P. M. Pacific
time. Consistent range 25
miles, maximum 1700.

. KFFA....Dr. R. O, Shelton........... ,....San Diego, Cal...... 360
Vocal and instrumental talent
daily 6.00-7.00 P. M,
time. Consistent range 100
miles, maximum 3000 miles.

Honolulu, T. H.....360

KFGH....Stanford University .............. Stanford U'niv., Cal..360

Consistent  range 200 miiles, Lectures and special features daily.
maximum 2300, Pacific_time. Consistent range
KDZQ....Motor Generator Co............... Denver, Colo. ...... 360 100 miles, maximum 500,
Lectures, market and stock re- . o
ports, m“sic.c hasegan scores, KFV.....Foster-Bradbury Radio Store.......Yakima, Wash..... 360
news bullrtins and special fea- \Veather, lectures, Y.ll.’ll'k(" and
tures daily  6.45.7.15 P, M. stock reports, music, sermons,
Tuesdays and Thursdays 9.00- news bulletins and §ptcial fea-
10.00 P. M. Consistent range tures on Mondays, \Wednesdays,
500 miles. and Fridays, from 8:00 to 9:00
KDZR....Bellingham Publishing Co......... Bellingham, Wash....360 P, M. Mondays. Tuesdays,
Weather, time signals, lectures, Wednesdays, Thursdays, Fri-
market and stock reports, vocal dgys and Saturdays from 3:00
and instrumental talent, ser- to 3:30 P. M. Consistent range
mons, baseball scores, news 500 miles, maximum 800.
bulletins and special features o .
daily 7.15.8.45 P. M., Pacific WAAW. .Omaha Grain Exchange............ Omaha, Nebr...... 360-485
time. (Consistent range 200 \Weather, lectures, market and
miles, maximum 1800. stock reports, music, sermons,
KFAU....High School ...........ccoiian. Boise, Idaho........ 360-485 daily except Sunday, 8:45, 9:45,
Weather, lectures, market and 10:45, 11:45 A. M. and 12:30,
stock reports, vocal and instru 1:.30 and 8:00 P. M. Central
mental talent, sermons, base- 'I‘l.me. ('o_nslslcnt range 500
ball scores, news bulletins and miles, maximum 1000 miles.
special features, daily except . :
S'l’nulay 9.30-10.00 A, {\l.. 2.3¥I~ WAAY...The Yahrling-Rayner Music Co....Youngstown, Ohio.. 360
3.00 P. M., and 8.15.9.00 P, M. l.ectures, music, baseball scores,
Sundays 8.30-9.30 P. M. Con- news bulletins and _special fea-
sistent range 100 miles, maxi- tures daily except Sunday 5:30
mum 500, Mountain time. P. M. Tuesdays, Thursdays,
KFAW.. . Radio-Iden ......c.veiiirieenennnns Santa Ana, Tal..... 360 and _Saturdays, 7:30 to 9:00
L.cctures, market and stoek re- Bl Consistent range 100
ports, music, hnslchall s]co;cs. miles, maximum 300 miles.
news bulletins and special fea- .
tures daily except Surlday 4.00- WCAO...The Sanders and Stayman Co...... Baltimore, Md....... 360
4.30 P. M. Mondays and Thurs- f.ectures, music, and special fea-
days 8.00-9.00 P. M. Consistent tures daily except Sundays
range 200, miles. Pacific time. 12:00 noon and 5:00 P. M.
KFAY....Virgin Radio Service............. Medford, Ore........ 360-485 Mondays and Wednesdays 7:30
Lectures, market and stock re- P. M. Fastern Standard Time.
ports, music, sermons, baseball WCAR Al Radio Electric Co San Antonio. Te 360
scores, news bulletins and spe- 90 o4IETIED LT iw O 2000080000 0, Koo
cial features Mondays, and Fri- L(‘; tures, Tmu:c. scr{r{f)l:is'; l:\ilon
days 9.00-10.00 I, M. Wednes- days. uesdays, :] es ;y{:‘)
days 9.00-12.00 P. M. Sunday s Sy SSED
8.00-9.00 P. M. Pacific time. I DR Mo alla LARERE e
3 : : i to 10:00 P. M. Sundays 2:30
(onsistentprang s Sosmlksi-n?ax;‘ to 3:30 P. M. Consistent range
:’l\lll!lTka heard in t. Michacl, 300 miles, maximum 1500.
KFBC....W. K. Azbill. .....o.oviincvnnnes San Diego, Cal......360 WDAK...The Hartford Courant............ Hartford, Conn.... 360
Lectures daily except Sundays. \Weather, lectures, market and
Sermons Sundays. . stock reports, music, sermons,
KFBE....Cline's Electric Shop............. San lLuis, and special features 2:30, 3:30,
Music daily except Sunday 4.00. Obispo, Cal.......360 4:30. and 5:30 daily except
500 P. M. Tuesday and Fri- Sundays.  Mondays, Wednes-
day 7.00.8.00 P./M. Consistent days, Saturdays and Sundays
range 50 miles.| Pacific time. 8:15.  Sundays 4:30 DI, M.
KFBK....Kimball-Upson Co) ....... ... .. Sacramento, Cal.....360-485 Eastern Standard Time. Con-
Weather, lectures, market and sistent range 100 miles, maxi-
stock reports, vbcal and in;tnb mum 700.
mental talent, |sermons, base. . .
ball scores, news bulletins and WHAW .. Pierce Electric Co.vvvvniinnina, Tampa, Fla......... 360

special  featurep daily except
Sunday 3.00.4.00 P. M. and
6.00-6.30 P. M. Thursdays 8.00.
9.00 P. M. Pacific time. Con:
sistent range 1000 miles, maxi-
mum 2500.

\Weather, music, and special fea-
tures daily except Sundays,
12:00 to 1:00 P. M., 4:00 to
3:00 P. M., and 8:00 to 10:00
. M. Consistent range 50
miles, maximum 100,

(To be continued in the next issue—save these as they will not be repeated.)
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io FFor The Beginner

By ARMSTRONG PERRY
No. 15--8Selecting An Electron Tube

HE beginner who makes up his mind
to learn all about electron tubes
should begin by taking a college pre-
paratory course, The next step is
to securc a college diploma, which
can be done in four yecars by a student who

big, clumsy atoms, 25.000 strong and standing
side hy side, would i}l a line fully one ten-
thousandth of an inch long, whereas in a
sphere with a diameter of one one-hundred-
thousandth of an inch, 20,000,000.000 clec-
trons could live happily—twenty hillions,

tube, the grid and the plate. These are
also charged with electricity, but carry less
clectrons usually than the filament, and the
clectrons thrown from the filament therefore
Hlock to them, like ejected miners to a nnion
relief-tent.  Since it is electrons that make
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To the Beginner Who Desires to Build a Vacuum Tube Receiving Set, the Diagram Above Tllustrates Some of the More Common Types of Vacuum

Tubes, Giving the Current Consumption of Each

Sockets. Fig. 2

Shows Difference in Weight of Storage Battery and Dry Cell. Fig.

and the Types of Bases Found Upon Them.

It Also Illustrates Various Methods for Mounting the
3 Shows How Filament Sags When Bulb is Mounted Horizontally.

Fig. 5 Shows Receiving Set Refitted with WD-12 1%;5-Volt Audions in Place of 6-Volt Type, and Use of Multiple Dry Cell Battery Instead of Storage

is willing to spare some time from haseball,
foothall and the other major activities of
the modern institution of learning. Then. a
wood electrical engineering course can be
covered in four years more and by that
time he will be fairly well prepared to he-
gin his study of the "mystery bottle,” that
cnables one-half of the world to listen in
on the ther half. In order words, the elec-
tron tube is a complicated device, but it is
not nevessary to know all ahout electron
tubes i1 order to sclect one that will give
satisfaction.

Formerly clectron tubes were called “vac-
wum tubes.” The new name was suggested
becaunse absolute vacuum is harder to get than
an income tax receipt. and also hecause in
radio work it is not alwavys desired. A tube
with some gas in it may work hetter than
one from which approximately every mole-
cule of gas has been removed.  But this “ap-
proximation leaves millions of molecules
in the bulh,  The name ‘*‘clectron tube”
came from the Electron, which some vears
ago took its place as a fraction of the Atom,
and as perhaps the smallest midget in the
circus of the universe, Placed side by side
with an atom, an electron would look smaller
than Tom Thumb gazing up at Jumbo, if
both could he magnified so as to be visible at
all. or than one of the bricks of the Wool-
worth  Building when compared with the
whole gigantic structure. A company of the

Battery.

not mere millions, about the same as the
number of dollars it would take to pay our
war debt, or the number of German marks.
or Russian rubles, it takes to equal in value
a piece of real gold money. They try to
tell us that the electron may yet be dis-
sected and divided.  For radio purposes it is
sufficient to merely recognize its existence.
Electrons are constituents of the atoms out
of which men are made. also animals, trees.
plants and everything clse that we see, taste,
smell. touch or hear.

Every electron carries a charge of negative
clectricity.  Some scientists alter the state-
ment by saying that the clectron is a charge
of negative electricity.  Whatever it is or
carries, is of no more importance to the
radio beginner than it is to know whether
a steer is beef or carries beef.

The electron tube is a device for making
clectrons work in such a way as ta enable
radio heginners, and others who are inter-
ested. to think that they hear sounds that
are produced at a distant radio transmitting
station.  Some clectrons are pumped into the
tube. in the form of an clectric current, by
what is called an “A” battery. Thev are
put in under such pressure that thev heat
the filament. or small wire, inside the tube.
}\’hen the filament gets hot enough to glow,
it throws all the electrons it can get rid of
off into the gas or vacuum in the tube.
There are two other pieces of metal in the
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up a current of electricity, this passage of
cleetrons from filament to plate and grid
a flow of current.

It was discovered several vears ago that
such a current. once in motion, could he
acted upon by the current picked up hy a
radio antenna from passing radio waves, so
that it wonld reproduce in a telephone re-
ceiver the sounds made at the radio trans-
mitting station, giving a very good imita-
tion of the human voice. the music of an
instrument. or the buzz of a dot-and-dash
transmitter. The current from the antenna
is hrought into the grid of the electron tube
usually, and instead of getting only the sound
that such a small current is capable of pro-
ducing. we get the tremendous volume pro-
duced by the battery currents in the phone
or loud talker and at the same time the
maodulations which are produced at the send-
ing station and which make music or speech.

In selecting an clectron tube the hegin-
uer, of course. is anxious to get one that
will do the work efficiently, last a long time,
and cost as little as possible. No tube costs
less than a pair of working shoes, and it-
is human to complain, but the average hegin-
ner would rather pay twice the price than
l)}' obliged to even read over the calcula-
tions necessary i producing a tube, if he
knew what the designer and manufacturer
are up against.

In asking for a detector tube, the first

(Continued on page 73)



THE FLEWELLING CIRCUIT
((138) George Strobel, Brooklyn, N. Y., asks:
. 1. Can you give me full information on the
Flewelling circuit, including the latest data on the
instruments used, and also give a diagram show-
ing ’how to add a two-stage amplifier to this cir-
cuit ?

d ]
In this Department we publish questions and answers which we feel are of inte
to this Department canaot be answered free. i

of wire. A standard vario-coupler with about 50
turns on the rotor has bheen found to work in
this circuit, but the results are not the same as
would be obtained when the correct values for the
coils were used. The variable condenser C1 should
have a maximum capacity of .0005 M. F., and in
order to secure proper results should be equipped

racle

rest to the novice and amateur. 1 1
A charge of 25c is made for all questions where a personal answer is desired.

Letters addressed

found that the total inductance of the stator may
be left in the circuit, and controlled by the vari-
able condenser C1.

When everything is ready, turn on the current
to the filament of the tube, place the resistance
R1 at about 1% megohms, and adjust the coupling
until a shrill note is heard in the phones. Now,

+ i-
Tc Storage bat.

J

To storage bat.

The Flewelling Circuit Which Has Created Such a Sensation Among Amateurs is Shown Above. At the Left the Standard One-Tube Circuit is Shown, and

Each Instrument Clearly Drawn so that the Novice Will Have n
of Two Stages of Audio-Frequency Amplification,

A. 1. The Flewelling circuit has been said by
various authorities to be nothing more or less
than a modification of the Armstrong super-regen-
erative tuner. However, whether or not this is
the case will have to be decided by the United
States Patent Office officials, as Mr. Flewelling
has filed an application for patents covering his
circuits. Mr. Edward T. FleweHing, the inventor
of the circuit, is an electrical engineer, and has
conducted a scries of some 200 tests with his
newly developed circuit, in an endeavor to improve
the same, and correct faults which it originally
had. . X L

One of the greatest talking points for this cir-
cuit is that it gocs not require an aerial, a simple
joop or only a ground connection being necessary,
although in some cascs with certain instruments
and under certain conditions the use of an antenna,
but no ground, will be found advantageous, This
is a point which the amateur must determine for
himself by experimentation. o .

Fig. 1 shows the Flewelling circuit in its sim-
plest form. As will be seen, the only difference
between this circuit and a standard single circuit
regenerative tuner is the addition of three fixed
condensers, and a variable resistance. The con.
densers C3, (4 and (‘5 have a fixed capacity of
approximately .006 M. F., although the exact value
is not critical. R2 may be a fixed resistance of
14 megohm, although in some cases it will be
found to advantage to have this resistance variable
from 14 to 1 megohm. The resistance RI is
critical and must be variable from 1 to 1}
megohms. These resistances can be_casily made
hy the amateur from the data given in the article
entitled Radio Wrinkles for Those Who Build
T'heir Owen appearing on page 882 of the January,
1923. issue of Science anp INvenTtion, Fig. 3.
After these two units are made up the ohmic data
should he determined on a Wheatstone bridge or
on a Megger in order to he sure that the resist-
ances are correct,

(2 should be a standard mica grid condenser
with a capacity of .00025. Tn all cases the con-
densers should preferably have mica dielectric,
and all the apparatus should be constructed as
cfficiently as possible in order to avoid losses, and
also to keep the set from hecoming critical,

In this circuit only onc tube is used, that tube
functioning as an oscillator, regenerator and de-
tector. This tube should preferably be an ampli-
fier, in which case the "B battery voltage should
be from 60 to 150 volts, although in some cases it
will be found possible to use a detector tuhe apply-
ing as high a potential as passible to the plate.
Any type and make of tuhe may be used in this
circuit, including the \WWI)-11 dry cell tube. Five-
watt power tubes give excellent results,

The inductance coils 1.1 and 1.2 may be of
various typcs. Honeycomb coils give good results,
I.1 being a 75 or 100 turn coil, and 1.2 a 50 or
75 turn coil. The correct values may he found
by experiment. A vario-coupler may be used in

lace of the honeycomb coils, but the rotor should

e re-wound so that it contains at least 75 turns

with a vernicr. Shielding of this apparatus, as
well as of the filament rheostat, is quite desirable
i order to reduce the capacity cffect caused by
the body of the operator.

The coupling of the two inductance coils will
he found to bhe critical, loose coupling being gen-
erally employed for hest results. After the circuit
is once connected, and the proper values for the
inductances and condenscrs determined, the adjust-
ment of the same is comparatively simple. \When
connecting up the apparatus, it will be found ncc-
essary to try reversing the tickler coil in order to
sccure proper results. In most cases, when using
a vario-coupler for the inductance coils, it will be

ey

Three Stars

Sir Oliver Lodge, of Radio fame:

Dr. J. A. Fleming, B.S., AA.. one
of the foremost authoritics on Radio;

Ellis Parker Butler, one of the
greatest living hwmorists and author
of “Pigs Is Pigs.” “Philo Gubb, Cor-
respondence School Detective” and
other Funny stories, are all represented
in the big May issue of

Radio News

Some of the other interesting ar-
ticles appearing in the May issue are:

The Ears of the Flect, By Charles
F. Carty.

The Neutrodyne Receiver — The
Latest Invention of Professor L. A.
Hazeltine.

The Saturation
strong Perry.

Construction of an Efficient Rein- |
artz Tuner. By Iloward S. Pyle. i

T T TR T T T T

Point. By Arm-

=

How to Transform a Regenerative
Receiver Into a Tuned Radio Free -
quency Amplifier. By Charles G. Ka- =
hant. ‘

A4 One-Step Reflex Amplifier. By
Bert T. Bonaventure.

. Notes on the WD-11 Tube.

LALLM BRI W1
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o Trouble in Hooking Them Up. To the Right is Shown the Same Circuit with the Addition
When a Loop is Used, It Should be Connected to Points Marked 1 and 2.

if the tickler is adjusted further, it will be found
that the frequency of this note will change. Vary
the coupling and the capacity of C1 continuously
until a signal is heard. During this process of
tuning, squeaks, howls and noises similar to those
heard in the ordinary regenerative tuner will be
produced. After the signal is heard, balance all
the instruments for best results, paying particular
attention to the adjustments of the two resistances
RI and R2. After these latter arc obtained cor-
rectly, they may he left at these positions, and all
further tuning done with the coupling and the
condenser.

The amateur will find it to advantage to have a
switching arrangement so that the aerial, ground
or loop may he used at will, or any combination
of the three. This will aid materially in experi-
menting with this new circuit. In all cases when
only an aerial or ground is used alone, it will he
found necessary to connect the same to the grid
side of L2.

1f the constructor is not satisfied with the vol.
ume of sound obtained, he may add audio fre-.
quency amplification to_this circuit by the method
shown in Fig. 2. Tt will be noticed in this circuit
that a resistance R4 is to be connected across the
primary of the first amplifying transformer. The
adjustment of the amplifier depends, to a large
cxtent. upon the correct value of this resistance.
Tt may be constructed in the same way as Rt and
R2, and should be variable from ¥4 to S megohms.
This resistance stabilizes the circuit to a very
great extent, and prevents the howls and screeches
which would otherwise be found present when
using amplification. When this amplifier is used,
it will in some cases be found necessary to readjust
the grid leak, but after some experimenting it will
be found that the addition of this two-stage ampli-
fier docs not impair the ease of tuning.

The amateur should never attempt to use ampli-
fication with this eircuit until he has fully mas-
tered the operation of the one tube circuit. The
application of antenna, ground and loop applies to
Fig. 2 in the same way as stated above in connec-
tion with Fig. 1.

This tuner is, of course. in its expcrimental
stage. and the amateur should not be discouraged
if he does not obtain the results he desircs at first.
Constant application to the circuit and observance
of the various rules stated above will go far toward
complete success.

TYPE OF ANTENNA

(139) James A. Haskins, Waterloo, Towa, asks:

Q. 1. Will a 6.wire antenna 25 feet long placed
in an attic about 28 feet above the ground on 2-
foot spreaders, give good results when used with
A regenerative set using a vario-coupler and two
variometers in connection with a detector and one-
stage of audio frequency amplification.

A You should be able to get results with the
use of the antenna you mention, but we would say
that they would not compare with a single wire
outdoor antenna, 100 feet lone,



for the benefit of all,
questions will be answered :

The “Qracle” is for the sole benefit of all scientific experimenters.
but only matter of sufficient interest will be published.
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Rules under which

1. Only three questions can be submitted to bhc answered,

.
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intricate calculations a special rate will be charged.

A ROW BOAT PROBLEM

(1453) Minter \Wherritt, Pleasant llill, Mo,
asks: . .
0. 1. In a discussion of the levers in which

weight, force and fulerum are considered, where
would you consider the fulcrum in rowing a boat,
and where would the force and weight be con-
sidered? P . .

. 1. It depends entirely on the point of view.
The modern school does not classify levers under
three headings. [In rowing a hoat, the fulcrum
of the lever could be considered to be the oar-
lock. and the end of the oar in the water. the
weight end, while the end on which you pull is
the force end, In other words. you have a lever
of the first class, in which the arms of the

rower supply the force, and the water is_the
object against which the work is done. This
is shown in the diagram. On the other hand,

the blade of the oar could he considered to bhe
the fulerum—the oar-lock. the weight and the
force, the handle of the oar, making it a lever
of the second class.

= _

Force

Fulcrum /
\ !

A Diagrammatical View of a Rowboat and Its
Oars Are Shown Above. This Illustrates the
Lever Action Which is Explained in the Text.

STOMACH JUICES

Fred Wilson, Elleaville, N. Y., asks:
. Is it possible to make a mixture that
will have the same effect on food as that due to
the juices found in the stomach?

Ao 1. It is quite possible to make a compound
which will have the same general effect upon food
as the juice in the stomach. You must remember,
however, that part of the stomach juice is directly
derived from the salivary glands, being taken into
the stomach after the masticating process.

Simply add a small quantity of pepsin to a .04
per cent solution of hydrochloric acid in water.
This solution will act upon alhumens and proteins
in_the same manner as the stomach juices. You
will find that if you drop pieces of the white of a
hoiled egg. or any other form of albumen. into a
test tuhe of this solution. that it will be digested
in much the samc¢ manner as in the slomacg.

ENAMELING LEATHER

(1454)
0. 1.

(1402) Max Wassman, San Francisco, Cal.,
asks:

). 1. How can special color enamels be made?

A. 1. The manufacture of truc enamel is a

quite complicated process, and generally a heat
of 1200 to 1500 degrees F. is required to melt it.
If you wish to make up some special colors your-
scll?., we wonld suggest that you use a good earth
pigment mixed with a first quality spar varnish,
or else write to the various enamel companies for
information on their products.

0. 2, How can these enamels he applied to

leather? .
A. 2, Such enamels cannot be applied to
leather. Fnameled leather is practically varnished

and painted. It is necessary to treat it first, so
as to close the pores in order tg present a suitable
surface for receiving the enamel. This may he
done as follows: Boil together 14 parts of raw
linseed oil, one part of dry white lead, and one
part of silver Iitharge, until the compound is
thick enough _to dry in 1S or 20 minutes when
spread on a China plate into a thick elastic mass.
Tt is well to add chalk or vellow ocher to the
above mixture while it is boiling.

The leather is stretched and this compound
spread on  one side of it. The leather, still
stretched on _the frame, is placed in a drying
closet, and dried by steam heat at 80° to 160° F.,
the heat heing raised gradually. After removing
from the drying closet, the coat previously laid on
is smoothed off with fine pumice, and then the
leather is given two or three coats of special
cnamel varnish, Be sure that each coat of enamel
is dry bhefore applying the next, and rub each
one down with fine pumice, with the exception of
the last coat.

MALLEABLE GLASS

(1456) Irene Worrell, Media., Pa.. asks:

0. 1. Just what properties are necessary for
malleable” glass and has such a glass ever been
perfected?

A. 1. Malleable glass should present sufficient
clasticity so that when struck with a hammer,
instead  of shattering and splintering, it will
merely bend. Its elasticity does not have to he
as great as a rubber hand. of course, but it should
be sufficient to prevent slight concussions from
fracturing the same,

The triplex glass now found upon the market
approximates only to malleable glass; a piece only
3% inch thick will not produce detached splinters,
even when struck by a high caliber bullet fired

from an army revolver. This glass, although
shattering, does not permit any of the fragments
to fly about.

e » "

IMPORTANT
TO NEWSSTAND READERS

N 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.
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 you noth.
ing to do so

TOl suleiivlseleisiolninioleinas 0000000

Newsdeale
Address ............... SE0a000008Y
Please reserve for me ........ copies of

SCIENCE & INVENTION every month
until I notify you otherwise, and greatly
oblige,

Name ......................
Address

AUTOMOBILE QUESTIONS

(1457)  William W. Wallis. \Washington. . (.,
refers to an article appearing in the “Motor Hints”
Department of this magazine. whercin it was
stated that the ignition of an automobile should
not be turned off while descending grades *‘on
compression™ as the mufiler is liable to be blown
to pieces, owing to the unhurnt charges in the
muffler being fired when the ignition is again
turned on. He states that he has always used
this method of slowing down his car on steep
grades. and has always turned off the ignition
without encountering trouble when the same is
turned on, He asks:
How is it possible for an explosion to
occnr in the muffler when the engine is turning
over at the same speed as the car is traveling ?

A. 1. Actual experience and the advice of auto-
mobile engineers, prove it is possible for a muf.
fler to he exploded by cutting off the iginition
current while descending hills, owing to the un-
burnt mixture in the muffler heing fired by hot
particles froin the cxhaust of the engine when
the ignition current is turned on again,
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We have known of cases where this has hap-
pened, and the only reason why it has not hap.
pened in your case at some time or other, would
seemt to be mostly good luck.

You say that the car and engine are still turn-
ing at the same speed, etc., but this has nothing
to do with the gas charges being sucked in
through the engine valves, and pumped out again
imto the exhaust system without being burned or
exploded. and if you are descending a hill using
the compression of the engine to hold the car,
which means of course, that the engine has got
to turn over at a fair speed, the cngine is certainly
sucking in a goodly charge of gas mixture. Of
course, if you disengage the clutch long enough
so that the engine is inactive for a sufficient time
to allow the unexploded gas charges in the muf-
fler system to pass out to the atmosphere, it is
quite possible that by using carcful judgment
you can operate thce car as you state, but, from
the editor’s experience, it would scem that not
everyone would be able to do this in just the right
way cvery time.

SPEED OF FALLING OBJECTS
(1458)  Fred Dalmer, Kansas City, Mo., sends
1 «liagram whieh is reproduced in these columns,
and asks:

In the Problem Illustrated Above, Ball A Will
Reach Point C Before Ball B Reaches Point D.

0. 1. If two weights, A and B are dropped
from the point indicated. and follow the two
paths ending at C and 1) respectively, will the
two weights reach the latter points at the same
time, or if not, can you tc¢ll me why?

A. 1. Referring to the accompanying diagram,
we would say that if balls A and B are dropped
romn points of the same height designated hy
the letters A\ and B, along the paths terminating
at C and D respectively, the ball A will rcach
the point € first, due to the fact that this drop
in vertical distance is shorter than that of the

ball B terminating at the point D.

DESTRUCTIVENESS OF VIBRATIONS

(1459) L. \V. Staunton, Indianapolis, Ind.,
asks:
Q. 1. Did you ever publish any information on

the destructive «qualities of vibrations?

A. 1. The subject of the destructiveness of
vibrations has heen discussed time and again in
the pages of this magazine. One very good article
on this work entitled THE ODDITIES OF
SOUND appeared in the May, 1920, issue. and
fiction story called THE VIBRATOR 01?
DEATH appeared in the January, 1922, issuec.
In_the former article it was shown how a large
huilding such as the Woolworth Bldg. could
theoretically he wrecked by playing certain notes
on a bass-viol, :
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MULTIPLEX TELEPHONY

(1460) Ralph M. Wade, Niles, Ohio, asks:

0. 1. Will you describe the system of sending
a number of telephone conversations over the
same circuit without interference?

A. 1. At various times in past issues of SCI-
ENCE AND INVENTION there have appeared
articles dealing with the methods of transmitting
several telephonic communications over the same
line simultaneously by means of audion tubes.
We would advise you to look up some of these
articles, but would say that the principle of the
apparatus is as follows: The audion tubes are
so arranged and connected as to supply a carrier
wave of a certain frequency to various trans-
formers. Lach transformer is connected to a
source of a different frequency, the output of the
trans.ormers being connected to the line. The
voice is now super-imposed upon the carrier wave
assigned to the particular transmitter into which
the voice is spoken, and carried along the line
to the receiver, which receiver is arranged so as
to respond to only one certain frequency. The
carrier waves usually start at a frequency of
about 40,000, and go up at intervals of ahout
5,000 cycles. Very satisfactory results have been
obtained with this method of telephonic transmis-
sion, six conversations being carried on simul-
taneously between New York and Boston over one

line. —
ISE AND FALL OF TIDES
(1461) W. E. Wilmarth, Medina, N. Y., asks:
0. 1. Can you give me ary information as to
the rise and fall of tides ¢hrough the United
States?
We give you herewith the information requested.
Average Rise and Fall of Tides

Places Feet Inches
Baltimore, Md, ............... 1 2
Boston, Mass. ..... 9 7
Charleston, S, C.......... s 3
Colon, Panama 0 11
Eastport, Me. ... 18 2
Galveston, Tex. .. 1 0
Key West. Fla. 1 )
Mobile, Ala, ....... 1 6
New l.ondon, Conn. 2 6
New Orleans, la... none none
Newport, R. 1..... 3 6
New York, N. Y.... 4 5
0Old Point Comfort, 2 6
Halboa, Panama ....... 2 6
Philadelphia, Pa. ............. S E]
Portland, Me. ,.............. .. 8 11
San Diego, Cal. 3 11
Sandy Hook, N. J.............. 4 8
San Francisco, Cal. ........... 3 11
Savaunah, Ga. [ 6
Seattle, Wash 11 4
Tampa, Fla. 2 2
Washington, 1). ) 11

RECEIVERS FOR DICTAGRAPH

(1462) C. A. G., St. louis, Mo., says he has
a dictagraph manufactured by a certain company,
and asks:

(. 1. Can [ increase the sensitiveness of this
apparatus by employing 1000, 2000 or 3000 ohm
phones, and” which of the three would he hest?

. 1. You cannot use either 1000, 2000 or
3000 ohm phones on the dictagraph, for the
simple reason that these phones are of high re-
sistance, and very little current will flow through
the winding, the transmitter itself, not function-
ing properly in the circuit. A low resistance
phone, 4 ohms or less, is desirable.

SPARK COILS AJD A C.
(1463) Ralph Thornburg, *Martinshurg, Jowa,
asks:

Q. 1. [f an alternating current is run through
a spark coil provided with a vibrator. what kind
of a current is produced in the secondary coil?

A. 1. An alternating current, if run through a
spark coil, provided with a vibrator, will produce
in the secondary another alternating current.
broken up by the make-and-hreak of the coil,
which make-and-break, however, will he of a
higher frequency than that of the A, C. 1In
other words, one alternating current will he super-
imposed upon another alternating current in the
secondary, and in some places you will get an ih-
normally high peak. and in another place a very
low drop.

0. 2. [f an alternating current ix run through
a coil not provided with a vibrator, what kind of
current is produced in the secondary?

A. 2. If an alternating current is run through
a non-vibrating coil, an alternating current with
the same frequency is set up in the secondary.

0 How is the secondary voltage determined?

A. 3. In hoth cases the potential of the sec-
ondary circuit will be in direct relation to the
number of turns of wire in the two coils, that
is. if the primary has 100 turns, and the sec
ondary 200 turns, a potcential of 220 volts will he
induced in the secondary, if 110 volts is applied
to the primary, disregarding losses.

THALOFIDE CELLS

(1464) O, C. Thal, Kitchener, Ont,, Canada,
asks:
(. 1. Can you tell me how to make a Thalo-

fide cell, or refer me to some place where 1 can
ohtain this information?

A. 1. The sensitive material, galliumn sulphide,
which goes into the manufacture of Thalofide
vells must be made up fresh and used immediately,
as it deteriorates rapidly upon exposure to the air,

This deterioration. however, is prevented in the

manufactured cells by placing them in a glass
tube from which the air is exhausted.

If you wish to get further information on this
subject we would suggest that you write to the
Patent Office at Washington, 1. ., enclosing 10
cents in coin, and requesting a copy of patent
No. 1,316,350. —
POROUS WIRE FOR HIGH FREQUENCY

WORK

(1465) Frank C. Taylor, Chester, Pa., asks:

Q. 1. [f the theory is correct which states
that electricity travels over the surface of a con-
ductor, then would not a copper wire made porous
by any method. so that the area of the copper
surface will be increased, allow greater amperage
to flow over a given wire of certain gauge?

A. 1. Your theory of using porous copper
wire is nothing new. In extremely high fre-
quency work copper tubing and not solid copper
wire, is often used, as this cuts down the cxpense
considerably, thereby allowing the use of a larger
conducter for a given cost. Making wire porous
would decrease the strength so greatly that the
wire would be practically non-usable.

(). 2. Since the resistivity of copper wire in-
creases with a temperature rise, and the carbhon
resistivity decreases with temperature rise, would
not a wire composed of finely divided carbon
dust, intermingled with copper. insure a constant
resistance at all temperatures?

A, Your suggestion of mixing copper and
finely divided carhon dust to insure a constant
resistance at all temperatures, might possibly
work, but the resulting wire would be useless,
hecause of its extremely low tensile strength.
There are many wires on the market today, whose
rise in resistance is practically nil when the tem-
perature is increased; iron wire decreases in re-
sistance when heated.

£arths awis~,

SUMMER IN_ NORTHERN HEMISPHERE

Although the Earth is Nearer to the Sun in

Winter Than in Summer, the Reason for Colder

Weather in the Northern Hemisphere in the

Winter is Shown Above. and is Explained in
the Text.

RELATIONSHIP OF EARTH AND SUN

(1466) Donato Santoro, Waterbury, Conn,,
asks:

(. 1. Is the sun nearer to the earth in winter
or in summer, and if the former, why is it colder
at that time?

A. 1. The earth is nearer to the sun in winter
than in summer, but the northern hemisphere
is tipped away from the sun so that the rays
reach it at an oblique angle snd have to traverse
# correspondingly wider belt of atmosphere. VFor
this reason the northern hemisphere is colder
when nearer the sun than when further away.
In the latter position the earth is so tilted that
the sun’s rays are received nearer verticality in
the northern hemisphere, thereby producing a
warmer climate. This is illustrated in the dia-
gram herewith. -

FIGURING COST OF ELECTRICITY

(1467) Kenneth ‘I'vler, Carrol County, Il
asks:
). 1. Knowing the cost per K.W. hour, how

can the cost of the operation of certain clectric
lamps and electrical appliances be figured?

AL you know the number of watts of
power consumed by a certain piece of eleetrical
apparatus, divide this number hy 1000 and mul-
tiply by the cost per K.W, hour. The result will
he the cost per hour of operating the apparatus,

If you only know the amperage consumed, mul-
tiply this number hy the voltage, divide by 1000,
and multiply by the cost per K.W. hour.

RANGE OF HIGH POWERED RIFLE

(1468 Frank Stutz, Pittsburgh, Pa., asks:

€). 1. What is the farthest known distance that
a steel-jacketed bullet fired from a rifle has
traversed ?

A. 1. Official figures place the maximum range
of_a steel-jacketed bullet fired from a rifle, at ten
miles, It is possible that these bullets will travel
even greater distances, and they will kill at a
distance of three miles.

Q. 2, How far above the earth does the at
mosphere extend, and at what distance from the
earth does gravity cease?

A. 2. The earth’s atmosphere extends above
the earth to a distance of about 600 miles, it be-
m% practically devoid of any pressure at 100
miles.
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The distance at which gravity ceases has not
been detinitely determined. That it extends be-
yond the moon is a fact, as the gravity of the
earth holds the moon in its orbit, how far be-
yond cannot be determined with any degree of

certaimnty. = —
GLASS CEMENT

(1469) Clyde L. Smith, Fremont, Ohio, asks:

). 1. Can you give me the formula for a ce-
ment that will fasten together glass and metal and
he able to withstand the heat of an electric arc?

A. 1. It is practically impossible to make a
cement which will join glass with metal, and at
the same time will stand the heat of the electric
arc. 1t would also be unnecessary because the
glass itself would melt at the heat of the electric

arc. — - —

MOTOR TO DRIVE GENERATOR
(1470) William Staurakis, l.orain, Ohio, asks:
Q. 1. How many horse power will be needed

to drive a 1. C. generator at 1800 R.P.M.. and
deliver 220 volts at 2.5 amperes?

A. 1. Allowing for slight overload. the motor
required to operate a D, C. generator capahle of
delivering 2.5 amperes at 220 volts and rotated
at the speed of 1800 revolutions per minute would
be about 1 H.P.

MOVING PICTURE FILM CEMENT

1471) Arthur W, Straule, Chicora, Pa., asks:

Q. 1. Can you give me a formula for a cement
for joining together the ends of a broken motion
picture film, and alse tell me how to use the
same?

A. 1. To make film cement, dissolve in 1 pint
of amyl acetate 4 frames of old moving picture
film from which the emulsion has been removed.
The film should be cut up into very small frag-
ments before attempting to dissolve it. To use
this, trim the film square, and scrape the emul
sion from the ends for a distance of about !§
inch. Apply the cement and clamp in the cement-
ing press. The cement dries very quickly, so
great haste must be used in doing this. I.eave in
the hlock for a few seconds and remove, where-
upon it will be found that the film is firmly ce-
mented together.

WILL OXYGEN EXPLODE?
(1472) A. J. Stephens, Fanwood, N. J., asks:
0. 1. Will oxygen explode when exposed to
an electric spark or a flame under cover?
Oxygen will not explode when exposed
to a flame or spark when under cover. It merely
supports combustion and cannot be ignited.
. 2. What will happen if oxygen is used in
plgAcr of gasoline vapor in an automobile engine?

. Nothing. The engine will be motion-
ess. - - —
DENTAL CREAM
(1473) W. C. Sansom, Okolona, Miss., asks:
0. 1. Can you give me one or moare formuias
for the preparation of dental cream?
A. 1. We are giving you the formulas you

request below,

1. DPotassium chlorate, 20 drachms; powdered
white soap. 10 drachms; precipitated chalk, 20
drachms; peppermint oil, 15 drops; clove oail, §
draps; glycerine, sufficient to mass. Ulse with a
soft hrush.

2. 40 drachms precipitated chalk, 11 drachms
powdered soap, 11 drachms wheat starch, Y
drachm carmine, 30 drops oil of peppermint, 30
drops oil of geranium, 60 drops eucalyptus oil.
2 drops oil of cloves, 12 drops oil of anise mixed
together and incorporated to a paste, with a mix-
ture of equal parts of glycerine and spirit.

PASTE FOR STORAGE BATTERY PLATES
(1474) W, Stamer, San Francisco, Cal., asks:
Q. 1. Can you give me the approximate pro-

portions for the materials used in the paste for

bhoth the negative and positive storage bhattery
plates?
A. 1. In making the paste for the negative

plates of a storage battery, mix six parts of
litharge and one part of acid, and add a small
quantity of barium sulphate, no exact quantity
being specified. The acid used in this is diluted
to the degree of one part of acid to five parts of
water.

In the positive plates. five parts of red lead
are mixed with one part of acid, diluted as above,
and a small gquantity of ammonium sulphate added

PHOTOSTATS

(1475) A. Rogers, Brooklyn, N. Y., asks:
(. 1. Can you explain the photostat method

of reprodueing sections of printed matter for
magazines, etc.?

A. 1. In making photostats ordinary photo-
graphic processes are employed. Instead of us
ing plates, hromide paper is placed in the holder
and the printed copy is photographed in the usual
manner, a small stop opening and a relatively long
cxposure heing required. This when developed
becomes the negative, and in order to make a
positive, the negative is again photographed.

USING OLD STORAGE BATTERY PLATES

(1476) J. W. QOuinn, Port Arthur, Texas, says,
T have a number of negative storage battery
plates on hand, and would like to know if they
can be used in making up storage hatteries with-
out the necessity of procuring positive plates.

A. 1. [f you make up a storage battery using
a number of negative plates for both positive and
negative, and then charge and re.charge the bat-
tery slowly several times, you will find that the
plates which are connected as positives will
gradually take on that polarity.



Money for Your Ideas

and fussy. Then came the genius of
the hook and eye. A man who was
wide awake bent one of these hooks so
as to make a hump in it. He tried hook-
ing it up and found that it remained
hooked. He patented it, and for a long
time monopolized the business through
his “See that hump” advertisements,

The almost perfect range-finder of today
was developed under the auspices and en-
couragement of the Board of Ordnance
and Fortifications. The manufacturer and
the inventor of the instruments rushed to
our forts in the early days of the Spanish
war scare and made $75,000 or more from
this one type of instrument. As repre-
senting the development of defense auxil-
iaries, the perfection of the range-finder
may be taken as a good example. The
first specifications required that the maxi-
mum error should not exceed one per cent
per thousand yards of range. As skill in
manufacture increased, the requirements
became more rigid, until now the average
‘error is less than one per cent of the
range at ten thousand vards.

Another invention which brought rich
returns to the originator was the soft cap
used on ‘all armor-piercing projectiles,
through the medium of which the shot
grips the hard face of the armor and
holds fast until the energy of the projec-
tile operates to drill it through the plate.
The inventor realized over $200,000 from
this comparatively simple idea.

One day a man stood behind his wife
while she put up her hair. The hairping
of those days were straight pieces of
wire, bent once to form two prongs. They
did not “stay put” very effectively. The
woman in this case bent her hairpins
before putting them in, Her husband
saw her do it. The result was the inven-
tion of the crinkly hairpin, which is today
used in carload lots by the women of the
world,

Thaddeus Fairbanks was a New Eng-
land farmer. In his time old-fashioned
steel yards were the only accurate means
of weighing the produce of the farm.
Platform scales were unknown, for no-
body had ever worked out a method of
arranging the levers’ that supported the
platform in such a way that an object
would pull equally no matter on what
part of the platform it rested. Fairbanks
used to tell the story of the evolution of
the arrangement of these levers. For a
long time the problem was upon his
mind. He used to lie awake nights and
attempt to arrange those levers in his
brain. It was in the dead of night that
his thinking finally bore fruit. The ar-
rangement unfolded itself and the Fair-
banks scale was the result. So did a
farmer eventually monopolize the scale
business of the world, and so did he write
his name upon platform scales wherever
civilized man buys and sells by weight.

It was Hyman L. Lipman who invented
the rubber eraser that, throughout our
generation, has been attached to the lead
pencils in common use. It was in 1858
that the invention was made., In those
times people talked in much smaller fig-
ures than nowadays. Lipman was, how-
ever, able to cash in his patents for some
hundred thousand dollars, when dollars
went much farther than they do today.

So did a man by the name of Heaton, a
resident of Providence, notice that mother
was occasioned a great deal of trouble

By H. GERNSBACK

(Continued from page 35)

because the buttons constantly came off
the children’s shoes. Heaton devised the
little metal staple that holds on the shoe
buttons of today and realized a fortune
for his pains. No less clever was a man
named Deunison, who pasted a little
ring around the hole in a shipping tag
and thus made an eye that would not pull
out.

Elias Howe conceived the idea of plac-
ing a hole near the point of a needle.
That was the germ of the modern sewing
machine, Howe was one of the Colum-
buses in the development of a machine
to sew seams and deserves a monument
from the women he emancipated from
needlework. \When he asked Congress to
extend the term of his patent for a short
time (one extension had already been
granted) he admitted that he had col-
lected $1,185000 m royalties, but con-
sidered himself entitled to $150,000,000.

Howe had many followers who im-
proved the sewing machine. One of the
cleverest of these, Allan B. Wilson, a
journeyman cabinet maker of Pittsfield,
Mass., dropped into the office of Munn &
Company in 1849 and exhibited the first
model of what has since become known
as the four-motion feed. Afterwards he
founded the firm of Wheeler & Wilson
and became immensely wealthy.

In the Scientific Awmerican of 1849, James
C. A. Gibbs saw a picture of Wilson's
machine, The working of the device was
clear down to the point where the needle
perforated the cloth. e wondered what
happened after that. Finally he decided
to make the needle work. After much
thinking and infinite whittling, he worked
out the ingenious little revolving hook
which became the important feature of
the Wilcox & Gibbs machine and which
made that firm wealthy,

The man who was born too early to
wear, as a boy, red top boots with a brass
tip across the toe, was also born too early
to know the meaning of pride run ram-
pant. “Silverthorn brass tips,” they were
called. and they were most serviceable in
preventing holes in the toe. Silverthorn
made his fortune out of them.

Harry Hardwick invented an ingrain
carpet with the threads so interwoven as
to prevent wrinkling, and Hardwick is
now four million dollars better off for his
pains,

The colored covers of magazines used
to be printed in a most laborious way.
For each color used the covers had to be
run through the press once. Hence, if
four colors were to be combined in a sin-
gle picture, four printings were necessary.
If it were only possible to print four
colors at once, what a saving there would
be and what a chance to sell a new kind
of printing press! A Providence inventor
saw the possibilities. He invented a proc-
ess which is carried out in the Cottrell
rotary multicolor press and which renders
it possible to print three and four colors
at one operation, Sixteen of these presses,
costing about $30,000 each, were ordered
by one large magazine publishing firm
alone,

The old-fashioned carpet sweeper would
seem to be capable of but little improve-
ment. But it occurred to one manufac-
turer that ball bearings would make it
run more easily. He carried out the idea.
As a result, many housewives were per-
fectly willing to discard their old seem-
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ingly perfect machines for the more easily
running device.

Who would have thought that the old-
fashioned safety razor could be improved
upon? Who would have thought that the
old type of blade would be eventually dis-
carded and all honing and stropping abol-
ished. Gillette saw the possibilities. He
devised his well known handle and blade-
holder and engaged a man named Nicker-
son to devise machinery which would
turn out the blades and the handles
cheaply. Millions of Gillette blades are
used all over the world. Yet Gillette has
had a dozen or more competitors, most
of them successful, all of which shows
that no one man can exhaust the possibil-
ities that lie in a single field.

Charles Edward McCarthv was a blind
man who lived in South Caroilna. He
devised the method of attaching mule
power to a cotton gin and lived his life
out in luxurv and ease while the mules
did the work,

The cast iron tombstone is a patented
article that is today covering the graves
of many of the dead and departed. Tt is
ctfective and economical. It has amassed
a fortune for its inventor and proved a
solace to the sorrowing though undecided
survivors of the nation’s dead.

R. R. Catlin, of Washington, invented
a patent cat that need but be stuffed with
hay and sewed up to become a toy. Such
figures as “Teddy Bears™ and “Billikens”
and such games as “Pigs in Clover” are
always worth a fortune to the inventor if
they become popular, The rubber return
ball made much money both for the in-
ventor and likewise for an infringing man-
ufacturer,

The brass paper fastener which is still
generally used for thick documents was
patented in 1867 by a government clerk,
G. W. McGill.  Yet it was not brand
new, for the Romans used a similar device
two thousand years ago and the modern
appliance was but an improvement.

The man who invented tin cans made it
necessary for somebody to invent an
opener. This was done and the money
corralled. A can opener is not a very
laborious thing in the using, but the pub-
lic is always ready to pay for things that
are made easier. So, a few vears ago, an
inventor genius made a can with a seam
just below the top and when the owner
wants it opened, he has but to strike it a
blow. The seam breaks and the top is
off. A single Chicago packer ordered
ten millions of these cans as a first order,
and others followed suit.

LITTLE IMPROVEMENTS THAT MEAN BIG
RETURNS

It is the history of many inventions,
especially inventions which bring into
popular service some new revolutionary
thing_ that, though many minds have been
working along the same line for years,
almost suddenly one little thing is done
that makes the invention practical and
every day workable.

It may be the location of the eye in the
sharp end instead of in the blunt end of
the needle which made the sewing ma-
chine practical. Or it may be the backing
out of a screw for a half a turn which
made the telephone a success, though
other inventors had exactly the same
apparatus and lacked onlv the half turn

(Continued on page 80)
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TAKE THIS SHORT CUT TO
ACCOMPLISH YOUR AMBITION

Ihe Beld of electrical engineering offers wonderful opportunities for trained
men o direct and carry out great industrial and commercial projects.  Get a
thorough and practical training here in our course ot

,’/
f ELECTRICAL ENGINEERING
B N B.S. Degree In Three Years
% A faculty of specialists is leading hundreds of ambitious young
ien to sure success. Thev can make vou successful, too. 1f you
are lacking some preparatory studies vou can make them up

here as vou go along. ‘This is an exceptional opportunity to
hecome an eleetrical engineer in the shortest possible time

Electrotechnics

From 1 to 2 vears in this course makes you a com-
pletely trained electrotechnician—prepared to fill
such positions as general plant superintendent,
director of construction, superintendent ot
maintenance, chief draftsman, etc. ‘The elec-
trotechnician is the man between the Elec-
trical Engineer and 1the FElectrician—a
well-paid position and a stepping stone
to higher executive work. A grade
school diploma or equivalent admits
vou without examination, New
terms open every six weeks

Mechanical
Drafting

Drafting is the stepping
stofie to many executive
positions, Draftsmen
are alwavs in de
mand — and  you
can alwavs earn

a good income

You Can Become a Commercial
Electrical Engineer in
ONE YEAR

This new profession demands young
men with combined technical and
commercial training. We take

personal interest in every stu-
dent and offer individual
instruction.

$

D'c.
adA.C. o
Armature L
Winding In
3 Months

In this short time vou
learn the theory and act-
wally wind all types of D.C

and A, C. armatures under
expert instructors

Practical Electricity

In this complete 6 months’ Electrician
Course—38 hours daily—you learn house,
factory, and theatre wiring, testing and
meter work, A.C. and D.C. motor installa-
tion, repairing and maintenance; including
shop work in A.C. and D.C. armature winding
and all necessary mathematics.

You May

\. / " w«Eam While

You Learn”

if you like, and attend
X half-days and secure,
— s . with our assistance. employ
I'here are millions of automobiles, motor trucks, tractors, motor- \ A ’ went for half-days
cycles, air craft, farm lighting plants—and but few real experts ,
3 Established 17 Years Ago

who can put their fingers right on electrical troubles.  Specialists

teach this course on actual standard equipment—3 months’ day schoc % he School of Fngineering of Milwaukee

9 months’ evening school, or through home-study Come any time and aantds absolutely alone in the tield of thor

we will put you into the thick of the work h, practical education in the field of electri
- - cal eal votimercial engineering.

Equipment Consists of 74 Direct and Alternating Curreut Machines, NoNeedOfYourBEingwnhOlltA“ s.O'E.Training

Automotive Electricity

Electrical specialists who instinctively diagnose and lo-
cate automotive electrical troubles command good positions
and are well paid. Command the big jobs—specialize in
starting, lighting, ignition and storage batteries

20 portahle transformers, switchboards, standard distrihu-
tion overhead transmission line '_I‘he testing equipment includes 190 portahle N It does not matter how old you are or_what schooling you
instruments, 30 starting bhoxes, 27 field regulators, 300 Instructo Lahoratorv unit- have had. Students from 1o years up to 30 are in atiendance
bhoards, etc. ) here.
' |- — — _ TEAR OFF COUPON HERE — — — -
1 Be sure to give your age and education. |
SCHOOL OF ENGINEERING OF MILWAUKEE.
J . M 1 4th CI | Dept. S.1.-523, 415 Marshall Street, Milwaukee. Wis. . j
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marked with an "X,
\ (‘ommercial Electrical Engineering. |
Electrieal Englnering
FREE 72 Page lllustrated Book ! Klectrotechnics i
Dratting
SELECTRICITY, and the One Best Way To Learn It In All Its Branches’ vatomotive Electrielty |
. PRACTICAL ELECTRICITY
Just off the press. Write for your copy today I o, Armature Winding Course. |
mo. Light and Motor Wiring ¢'ourse
} ' Camplete Conese {
SCH@L of ENGINEERING Rt oL |
of Milwaukee b oeigs ‘
pum |

S. 1. 523. 415 Marshall Street, Milwaukee, Wis. Education ) Aue



“m Goig to Make
More Money!”

“I'm tired working for a small salary.
I know I have just as good a head on
me as Fred Moore and Bob Roberts, for
we used to work side by side. But
they’ve gone far ahead of me.

“Why? Because they saw the value
of special training, and I didn't.

“But I know better now. If the
International Correspondence Schools
can raise the salaries of men like Fred
Moore and Bob Roberts, they can raise
mine, too!

“If they have helped others to ad-
vance, they can help me. To-day—
right now—I'm going to send in this
coupon and at least find out what the
I. C. S. can do for me.”

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6195-C, Seranton, Penna.

Without cost or obligation on my part, please tell me
how 1 can qualify for the position or in the subject defore
which 1 bave marked sn £°

BUSINESS TRAINING DEPARTMENT

Business Management Salesmanship

|Industrial M Adrertising
ersonnel Or fen Better Letters

Traffic Management Foreign Trade

Business Law Stenography and Typing
anking and Banking Law Business English

Accountancy (including C.P.A.) (JCivil Service

Nicholson Cost Accounting Railway Mail Clerk

Boekkeeping [Common School Subjects
Private Secretary 8chool Sub

Higl ubjects
Business Spanish [J French Ilustrating
TECHNICAL AND INDUSTRIAL DEPARTMENT

Electrical Englneering () Architect
Electric Lighting [JBlue Print Reading
Mechanical Engineer [Contractor and Builder
Mechanical Draftsman [JArchitectural Draftsman
Machine Shop Practice Concrete Builder
Railroad Positions (JStructural Engineer
Gas Engine Operating LChemistry Pharmacy
Civl] Engineer LJAutomobile Work
Surveying and Mapping Alrplane Engines
Metallurgy (] Mining [ JAgriculture and Peultry
Steam Engineering (] Itadle Math ics

NAIO.......oooreriimiinns ettt s ssseeneasseses s ens s

Street 1:10-23

Address

Persons residing in Canado showld send this coupon to the
International Correspondence 8chools Canadian, Limited,
Montreal, Conads

7175

g
S.A

Internationa! Studlos, o
3601 Michigan Aver Crisagor U. ST
MATHEMATICAL CHART
Revolutionizes Mathematies
Its Tabulated Information Would Fill a City Library—Solves
Mathematical Problems at a Glance
Solves more problems than is possible on
sliderule, does it in a fraction of the time.
This chart multiplies and divides, gives you all decimal
equivalents, interest caleulations, roots and powers of num-
bers, trigonometric solutlons, algebrafc solutfons, conversions
and other solutions. 16';-inch on book paper 50 cents. on
ledger paper $1.00. 34-inch $10.00, 48 inch $25.00. 6 foot
$50.00, 8 foot $100.00 Charts same size on celluiold coated
alumipum three times above prices.
E. L. RICE, 817 Machinists Blidg., Washingten, D. €.

_opposing weight,
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Answers to Scientific Problems
and Puzzles

By ERNEST K. CHAPIN
(Continued from Page 38)

THE FLOATING CORK

All objects immersed in air are buoyed up
by a force equal to the weight of the air
which they displace. The portion of the
cork above the surface of the water is sub-
jected to this buoyant force, which is
greater, obviously, for compressed air than
for air at atmospheric pressure, For this
reason the cork will float slightly higher
after the compressed air has been admitted
than it did hefore.

THE CLIMBING MONKEY

As long as the monkey clings to the rope
he must apply a force equal at least to his
own weight, which is balanced, of course, hy
the cqual weight of the counterpoise. In
an attempt to climb, the monkey applies a
somewhat greater force in order to over-
come the inertia of his own body. This he
is able to do because of the inertia of the
Since whatever force he
applies in an effort to raise himself is like-
wise applied to the counterpoise, it is evident
that both monkey and balancing weight will
rise at the same rate provided the inertia of
the rope is negligible.

In case the inertia of the rope must be
considered the monkey will rise faster than
the counterpoise, for the latter will be re-
tarded by the inertia of the rope to which
it is attached.

Now, if the monkey drops for a distance
and then catches hold again, the same kind
of argument can be applicd. 1f the inertia
of the rope is negligible, both counterpoise
and monkey will drop at the same rate and
possess the same kinetic energy the instant
the monkey recovers his hold on the rope.
This means that equilibrium will result and
the system will soon come to rest after per-
haps a few momentary oscillations. But if
the inertia of the rope must be considered
it is clear that an unbalanced condition will
result, for the monkey will drop farther and
faster than the counterpoise, the former
being unimpeded by the inertia of the rope.
And since the kinetic energy of a moving

body is proportional to its mass and to the .

square of its velocity, it is also apparent
that the monkey will develop a greater kin-
ctic energy than the counterpoise in the same
time. Hence the energy of the falling mon-
key will not only stop the movement of the
weight, but it will reverse its motion and
raise it to the top of the pulley system,

HANGING A HAMMOCK

The only time when each of the ropes of
a hammock is strained with tension equal
to half the total load is when the ropes are
parallel and perpendicular to the direction
of the pull like those of a swing. When
the hammock is laid out approximately flat,
the ropes are at an angle to the perpendicular
and a much greater tension will be produced,
for in that case only a small part of the
tension is effective in supporting the load,
the rest merely tending to stretch the rope.
Thus it would require a tension of not less
than 2,800 pounds to support a hundred
pound boy in a hammock hung with the
ropes inclined within a degree of horizontal,
while an infinite force would be necessary
to stretch it out perfectly flat.

PASSING A WIRE '}‘ggOUGH A CAKE OF

To pass a fine wire through a cake of ice
all that is necessary is to loop the wire over
the cake of ice and suspend a weight from
the lower ends. If the wire is fine the pres-

| sure (force per unit area) on the ice imme-

diately below the wire may be enormous.
This pressure lowers the melting point of
the ice subjected to it, thereby making it
melt.  As the wire passes on through the ice
in this way the water refreezes again above
the wire, leaving the cake as solid as ever
after the wire has gone completely through.

. WANTED: 1000 VOLTS D. C.

When a high direct potential is needed
for a short interval, as is the case when
charging an electroscope, a convenient method
is to connect several condensers in series and
charge each one of them in turn with what-
ever potential is available. The potentjal of

the scries of condensers is then equal f} the
product of the potential applied i the
| number of condensers so charged. 1s if

a man charges five condensers in turn with
a battery of eight 2214-volt block batteries
joined in series, the potential of the combina-
tion will be 5x8x22%4, or 1,012.5 volts. Of
course, no great amount of energy could be
drawn from these condensers without re-
charging, but the method is often used for
such purposes as that mentioned.
THE PITCH OF THE FIRE-BELL

In Fig. 3 is illustrated the way the pitch
of 3 fire-bell would appear to vary if the
ohserver were situated half way between the
starting and stopping points of the engine
carrying the bell. The position of the engine
at any part of its trip is plotted along the
horizontal while the corresponding pitch for
each position is represented by the height of
the curve at that point. When the engine
is standing still the pitch of the bell is the
same as the one natural to its particular
frequency.  This is represented by the
height OA of the curve above the horizontal
axis OO’. But as the engine picks up speed
the pitch rises as shown by the upward slope
of the curve from a to b, This is because
the motion of the engine toward the observer
shortens the length of the sound waves
cmitted and therefore increases the rate at
which they reach his ear. As soon as the
engine reaches a constant speed the pitch no
longer appears to rise. This is shown by
the flat portion of the curve from b to c.
But the instant the engine passes the ob-
server the length of the waves emitted is
increased and the pitch appears to fall below
what we have called the natural value. No
further change then takes place until the
engine slows down for its destination, where-
upon the pitch again rises (d-e) and reaches
its characteristic value the instant the engine
stops.

Another curious fact which we cannot
well explain without going into the mathe-
matical treatment of the problem is that the
increase of pitch due to the approach of the
engine is slightly greater than the fall in
pitch due to its recession. An attempt is
made to indicate this on the curve, although
the effect is somewhat exaggerated.

No_ doubt many readers know of some
very interesting and unusual scientific puzzles
and problems, and the author of this series of
articles, Mr. Ernest K. Chapin, will be only
too glad to hear from them with a description
and sketch of any such problems or puzzles
which they may happen ro know of. Ve
realize that one man cannot know all of the
best problems and  puzzles—this would be
humanly impossible.  Any letters sent to the
Editor for Mr. Chapin, will be forwarded
to him direct.
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1s so urgent,.

is §rill in its Infa@

You all remember the rapid advancement and the unlimited opportunities the automobile industry offered to those who got
in early a few years ago. To-day aviation is in the same position.
Aerial freight transportation is the only solution of our trafhic ills.

by which we can cut traveling time. The growth of the aviation industry is assured because the need for its development

Learn Aviation At Home

Keep right on with the work you are doing now. A little of your spare time
is all you need. Qur Special Course is simplified for home instructions and
1s endorsed by airplane manufacturers, aeronautical experts, aviators and the
leading aero clubs. Any man who can read English can understand it. The
Lessons are self-explanatory and are made plain as day with Blueprints, Dia-
grams, etc. Our Advisory Council and Instructors are behind you all the
time giving you everything you must know. The entire field of Practical
Aeronautics and Science of Aviation is laid right before your eyes. You are
bound to succeed with this training. This means for you a man’s size job

with a man’s size pay.

Airplane Mechanics Must Be Trained

To Fill The Increased Demand

The airplane industry is going forward by
leaps and bounds. Transportation—pass-
enger carrying and mail carrying lines are
being opened up everywhere. This means
men—men—men! Trained men only are
wanted—men who know what’s what. Get
ready now to make big money. The industry
is calling for real red-blooded fellows—heed
the call—now is the time to get started—
while the industry is still in its infancy.

The art of flying is still in its swaddling clothes.
Airplane passenger transportation is the only means

Just a Few Jobs That Will Pay
$50.00 to $250.00 Per Week

Aeronautical Aeronautical
Instructor Contractor
Acronautical Engineer Atrplane Repairman
Aldrplane Mechanictan  Alrplane Inspector
Airplane Salesman Afrplane Assembler
Alrplane Buflder

Personal Instruction By Experienced Men

Men who have had actual experience give you personal attention. They select the
lessons, lectures, blueprints and bulletins. They tell you things that are essential in

everyday practice. Each lesson is easy to read and understand. You are bound to

succeed because these men give you the full benefits of their vast experience.
Full particulars of our unique method of training are contained in our free book.

Send for it to-day!

American School of Aviation

Dept. 7745 3601 Michigan Avenue, Chicago, Ill. /C“’

BIG BOOK OF OPPORTUNITIES

FREE!

Rend for our big free book showing just what is going on !n the
Alrplane Industry. It also shows what other men have done in
this faseinating fleld and what you can do, too. It gives a llist
of some large manufacturers and dealers in airplanes and some
of the jobs that are open to tralned men. With the book we will
send you 2 special offer that you will he glad to know about.
This speclal offer may he withdrawn at any time without notice.

8end the coupon now and take advantage of this offer.

AMERICAN

SCHOOL

OF AVIATION
Dept. 7745

3601 Michigan Ave,
Chicago

Without obligation on my
REE /. s
book entitled *“Opportunities in

the Airplane Industry” and your

BOOK / SPECIAL Limited offer.
@9 / Name
/

Address




“I have made another step up and am
now advertising manager of the Grand
Junction (Colorado) News,” writes an
enthusiastic United Y. M. C. A, Schools’
student.

I'wo years ago he began devoting evening
hours to the study of a United Y. M. C. A.
Schools’ correspondence course. He did not
rely on pull or luck to get ahead. ie believed
that when he was qualified for a bigger job,
the opportunity would come to “step up.”

This Colorado student’s Jetter is a fair specimen |

of hundreds that come to s
It's not so difficult to “step up™ i you have am-
bition and the kind of training employers want,
Will vou let us tell you how yau can move npward
steadily by simply making use of your spare hours?
SOME OF OUR 300 CORRESPONDENCE COURSES
Technical Courses

Agricultural Courses Electrfeal Courses  Radio Teleyraphy
Architeeture Faruc Munagement  Rural Engineering

Automobile Conrses Foremanship Shop ‘ourses

Hullding Highway Rlacksmith
Construction Engineering Machine

1vll Enginecring Mechanieal Foundry
Courses Enginceriug P'attern

t‘onerete Trumbing Stearn Engineering
Engineeringe {*oultry Husbandry Structurat Drafting

Drafting (oursey Radie Englneering  Surveylng
Commercial and Other Courses

Blosiness Law I'hiy~ical Dlrectore
English Courses Training

Accountaney
Advertising

Applied P'aychology l-:urelnu Lanyunses  public Speaking
Hanking Grummar Schoot Salesmanshlp
Better Letters ourses shorthand and
Hookkeeping High Schoo) e ing
Business Arithmetic  Couracs Dpewriting
Business Iustrating Stiow t'ard
Administration  In<aranee Courses Writlng
Ruainess Englis Mathematleal T'ridtic
Rusiness Flnunee Caarses Management

Mark and mail the coupon below and get our
friendly counsel free.

Without obligating me, please atvise regardlng the course in

Full Address ....., teciane Petedraersiaens.

Dept. 64-My Please write

dlainly,

hools
a7 o e ot TS
347 Madison Avey, New York Qity.NY.
$4.00 DDING MACHINE

a5 The GILSON ADDER will do your

B eorloe ewsdls, qulekly wnd with absno
tute necuracy, 1t adds, subtracts, mul
tinties and divides and automatically
carries from one column tn the next,
Capacity TOR,999.990 o 31,099,099, 99
Nlze 27y, % \fyje with alumi
num ease and steel aperating parte
Written Two-Year Guarante Cata
lugue free

Price, postpaid, $4.00

Your money back if
You are not satisfied.

NILES, MICH.

BE A NEWSPAPER ARTIST!

Win fortune and fame. MANUEL ROSENBERG COURS
IN NEWSPAPER A}‘{l'{‘ telh;l)'ou how. 71 Lessun< und |-;!t:|
- ustrations, Drawing ‘made easy.
Complete instraction {n layouts, leltef-
ing, illustration, cartooning and sketeh-
. Ten years' experlence us staff
artist of important Amerlcan dailles,
I Prive onty $5. Order TODAY. = Your
money refunded if you do not agree
that this is the greatest art course
vatue ever offered

MANUEL ROSENBERG. The Post. Cincinnati, Dhio.

GILSON SLIDE RULE co.,

Scicuce and Invention for May, 71023

Magic for Everybody

By PROF. JOSEPH DUNNINGER

' (Continued from page 37)

[ tive more and he, of course, knows where to
request the spectator to tur, s the spee-
tator’s finger slowly passes over the various
names, the assistant awaits the moment until
the tinger rests upon the proper name.  An-
ather tap upon the rubber ball, and the mind

RUBBER =
TUBE

Two small doors in the front of the cabinet
were opened, disclosing a large amount of
wheels, mechanical devices, a few electric
globes, in short, an apparently very compli-
cated electrical mechanism.  Four sets of
cables led from off the apparatus to electric

COMMITTEE
[ B

., \\1
N pa T
~ =

-+ SOFT RUBBER
BAG

-
=
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In the Telephone Book Number Trick, the Magician is Blindfolded, and Led Out of the Room Where
the Committee Is. One of the Committee is Then Asked to Pick Out a Certain Page in the Tele-
phone Book and to Run His Finger Down the Column and Stop at any Name He Desires. These

Facts He is Then Asked to Concentrate on,

and He Then Closes the Book. The Blindfolded

[ Magician is Brought Back Into the Room, and in a Few Moments He Tells the Gentlemen What
Page Number to Turn to, and After He Has Done This He Tells Him to Run His Finger Slowly
Down the Column, and He Will Tell Him When to Stop. The Method of Performing This Remark-

able Trick is Explained Clearly in the Article by Professor Dunninger.

reader calls “that’s the name decided apon.”
The miracle has been accomplished.

MESSAGES FROM THE GREAT
BEYOND

Some vears ago while traveling through
the Middle West. | met a very interesting
Hindu fakir, who specialized in what he
termed East Indian spiritualism.  In several
weeks we hecame quite friendly and during
the course of the conversations he explained
that he was the High Priest of a spiritual
istic church, and although he claimed his
methods were absolutely seieutific and sin-
cere, he felt the necessity of bringing trick-
ery into his work to strengthen the effects
of his teachings upon his many followers.
He further asserted that, while many of his
congregation were satistied with simple tests
and manifestations, he had constructed and
invented a spirit machine, which he felt
would truly be the means of leaving a posi-
tive impression upon the most skeptic. |
was his guest one evening, and there beheld
one of the cleverest mechanical devices it
has ever heen my good fortune to see. As
will be scen by the diagram accompanying
this article, it consisted of a mahogany cabh-
inct, supported approximately 30” off the
floar upon four legs. The cabinet itself was
about 30" square and supported a metal

framework upon the top, to which was af-
fixed a slide which held a large hlackboard.
sockets.  After an explanation to his spec-
tators, m which he said that he had devised
a machine for proving that we had absolute
comnumication  with the Great Beyond, a
few switches were tampered with, the lights
in the interior of the cahinet were lighted,
and the machine hecamne active. The dozens
of wheels therein slowly revolved and a
mmmber of sparks and flashes played here
and there upon various receiving posts, The
hlackhoard was taken from off its stand and
passed about for inspection. After having
heen found free from deception, it was again
replaced.  After a brief interval, the slate
was removed and thereupon was found a
message written in chalk addressed to a
memher of the gathering.  The message was
crased. the blackboard  replaced, another
brief interval, and another spirit communi-
cation was found thereupon. In this manner
some 20 or 30 messages were produced upon
the slate.

As it is my intention to discourage methods
of fraud, practiced by mediums, 1 will here-
with expose the ingenious and unusual
method used by the Hindu. It may be well
to state that by this exposé I am not attack-
ing the principles of spiritualism generally,

' 9 .
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as I believe there is much of scientific value
in the study of spiritualism. But as to the
spirit machine—a glance at my diagram ex-
plains ali; although to all appearances the
cabinet held nothing other than mechanism,
it in reality concealed a trained assistant
who did the writing. As the diagram dis-
closes, the legs of the assistant were con-
cealed in two of the legs of the cabinet, his
body hidden from view by two highly pol-
ished nickel-plated brass plates, placed at an
angle of 45 degrees. In front of these
plates was affixed this array of mechanisin,
which consisted of nothing more than a high
frequency apparatus, to produce a large
display of spark effects, together with two
electric motors which ran a series of wheels.
This apparatus was naturally reflected in the
highly polished plates, and gave the audience
the effect of seeing clearly to the back of
the cabinet, whereas in reality it was noth-
ing more than an optical illusion. The two
electric bulbs aided further in the deception,
and were also reflected, giving the audience
the impression that four globes were lighted.
My readers will, of course, understand that
all that remained to be done was for the
Hindu High Priest to equip himself with
information as to those departed, and to in-
struct his assistant in writing 1nessages of
an appropriate nature upon the blackboard.
A small trap door in the top of the cabinct
acted as a convenience through which the
assistant’s arm could easily project during
the action of writing the messages.

A CLEVER PARLOR EXPERIMENT

The apparatus necessary to bring about
this very interesting and mystifying cffect
apparently consists of nothing more than an
empty ink-well and cork, a saucer contain-
ing a small quantity of alcohol, a box of
matches, a few small slips of writing paper
and several pencils,

The magician requests his subject to write
a series of names, or numbers, upon one of
the small slips of paper. The magician
may, if necessary, leave the room during
this procedure. The paper is now rolled
into a smal!l ball and dropped into the ink
bottle.  On second thought, however, the
magician advises his subject to drop the
paper from out of the bottle into the saucer
and light the alcohol. The paper is per-
mitted to burn to ashes. The subject is
asked to concentrate and the magician mys-
teriously repeats the name and numbers that
have been previously written, stating that
he is able to do this reading through the
flames of the burning paper.

Now for the explanation. A small metal
finger tip, as illustrated in the diagram, is
employed.  This is painted black upon the
inside. A small blank piece of paper is
rolled into a ball and thrown into the bottle,
which shonld be made of black non-trans-
parent glass. This finger tip, which is nat-
urally flesh colored upon the outer side, is
placed in the mouth of the bottle flush with
its top edge. You are now prepared to pre-
sent the effect.

After the subject has written the names
and numbers upon the paper which is rolled
into a ball, and you request him to throw
it into the bottle, he, in reality, throws it
into the interior of the finger tip. The ma-
gician innocently thrusts his finger into the
bottle, apparently forcing the paper down,
but in reality he secretly carries the slip
away with him unnoticed. The rest my
reader will readily understand. The dupli-
cate paper is burnt and the magician finds
time to secrctly remove the finger tip, and
read the original paper while under cover
of the table. The subject. of course, is
seated at the side of the table opposite the
conjurer. This performance will be found
highly effective and is well worthy of the
little practice necessary to bring it about
impressively. In this instance, as in all sim-
ilar effects, a bit of patter helps greatly.
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FOT everyone—everywhere

emington
Portable Typewriter

At home, by every member of the family—in
the office—on the road—in camp—on shipboard—
under conditionsfamiliar or unusual—the Remington
Portable is the universal machine for personal writing.

Its compactness, convenience and completeness make it
the machine that everybody can use to best advantage

, —at every time and place where there is writing to

be done.

Has the Standard Keyboard and fits in a case only
four inches high.

Take any user'sadviceand buyaRemington Portable.

For sale by over 2,500 dealers and Remington
branch offices everywhere. Write for our illustrated
“For You, For Everybody”. Address Department

Easy payment terms if desired

Remington Typewriter Company
374 Broadway, New York

A good typewriter deserves a good ribbon.
Use Paragon Ribbons on Remington
Portable Typewriters. Made and sold by us.
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You Can Stain It
AnyColor You Wish

TTICS are full of old pieces of |

furniture—out of style, perhaps,
but 1hey can easily be made attractive and
useful at practically no expense. All you
need is a little time, a brush and

JOHNSON’
WO0O0D DYE

Johnson’s Wood Dye is very easy to
apply—it poes on easily and quickly,
without a lap or a streak. l1 penetrates deep-
ly, bringing out the beauty of the grain with-
out raising it—dries in + hours and does not
rub off or smudge. Johnson's Wooed Dye is
made in fourteen beautiful shades.

FREE-This Bookon
Home Beautifying

This Book tells how to finish wood
in artistic stained and enameled
effects. Gives practical suggestions on mak-
ing your home artistic, cheery and inviting.
Tells just what materials to use and how
to apply them. Includes color card—gives
covering capacities, etc. Use coupon below.

S. C. JOHNSON & SON, Dept. SI §.
Racine, Wis. (Canadian Factory—Braatford)

Please send me (ree and postpald your Instrustiem
Book on lome Heautifying and Wood Floishing.

The best dealer in paints here #s....................
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A Home-Made Compound Microscope
By F. G. MARSA
(Continued from page 39)

enough to allow free movement of rod D
and the other, and larger hole to keep sta-
tionary tube Y in place. Then, and not
until then, saw this cross piece C into a
triangular shape of about 4” on cach side,
as it is difficult to drill a large hole in ordi-
nary building lumher as close to the edge as
required hy the cross piece U without split-
ting.

Rad D is any size up to 348" diameter, at
least 7” long and threaded with any thread
not coarser than 1o to the inch for at least
2" of its length.

The tube clamp H is made of a piece
1"x6" of any light gauge iron or brass
(about =" is hest) bent into the shape shown
in Fig. 6. An angle piece G is made of the
same material about 1”"x2"” long, bent at right
angles and punched with one hole slightly
larger than the diameter of the rod D, and
with another hole to pass an ordinary 14"
stove holt P, which will clamp thc angle G
to the tuhe clamp H.

Bolt the angle G to the tube clamp
hy a 14" stove bolt P, using washers and
mancuvering the square nut X in such a way,
that when the two pieces G and H are
clamped together as tight as they can he, the
sides of the nut X will be parallel with the
sides of the vertical leg of the angle piece
G, though the position is not necessarily
concentric,

Saw off the holt P so that it will be even
with the nut X. Then get a sqguare nut Q
for the vod D and push it in place on the
angle picce G so that the hole in the nut
aligns with the hole in the piece G and the
stave holt nut N by overlapping the rod
vut Q will prevent the latter from twisting.

Slip the tube clamp H over the shiding
tube U and lock it at about the center of
tube U by the clamping holt B, which can
he another 14" stove holt.  Then take the
tube U with the clamp H and angle G and
lower it over the stationary tube Y in such
a way that when the collar K (locked to
the rod D by a set screw) is turned, the rod
1) will work its way into the nut Q@ and the
tube U can be lowered or raised aver the
tube Y simply hy turning the collar K.

Take the hlack paper between which the
Kodak film is wound on the spaol and paste
inside the stationary tube Y, which, by the

First X-Rays

By JOSEPH

way, is ahout 114" outside diameter and not
over 312" long. For the sliding tube U the
writer used a piece of 114" tubing 215"
long, lined with a previously blackened
piece of printer’s press board, longer by
about '4” than the tube U, the protruding
sleeve of press hoard being wound with the
proper degree of tightness over the station-
ary tube Y to allow free sliding movement
without admitting any light, Electrician's
friction tape was used to hold the sleeve in
shape and sccuring it to the sliding tube.

The tube Y has a small hole punched about
14" from its lower end and this hole is
aligned with a wire brad driven near “the
apex of the triangular cross piece C. A
piece of garden hose of proper diameter to fit
mside the tube Y and about 2" long is
pushed into the tube Y at its lower end
and the wire brad driven through the cross
piece C, through the wall of the tube Y
into the picce of rubher, thus preventing the
tube Y from working loose. The upper end
of the sliding tube U is likewise plugged
with a piece of rubber hose, a longer piece,
about 14" being used, protruding about 34"
above the top of the tube Ul

The casing O is taken from a Bryant
socket. If the more powerful triple
magnifier is to be used for an eye-piece, it
is beld within this eye-piece casing O hy the
funnel shaped neck of an old hot water
bag, out of which the metal threaded sheli
has been removed by placing around it a
thin, narrow knife blade. The key slot
in the socket shell is enlarged to 14"x1”
and a slot of 4"x14" is likewise cut in the
rubber funnel.

\ny other lenses hesides the tripod and
the triple magnifier can he used as well, if
the lens of shorter focus is clamped to the
base C by the Spencerian clip, while
the longer focus lens is plugged inta the
eye-piece casing . With the arrangement
shown in Fig. 10 the.maximum magnification
obtained was 128 diameters, the tripod lenses
of 114" focal length being used for the eyve-
piece, and the triple lens microscope of com-
hined focal length of 34”7 for the objective.

[f the c¢xperienter has one of these ex-
cellent  wltralens microscopes, Fig. 9 will
suggest the way to use it to get a magnifi-
cation of about 1500 diameters.

of Mummies

'H. KRAUS

(Continued from page 9)

years B, C., would he in u state
of perfect preservation.

Trained chemists are now working in a
laboratory located in the tomb of Seti II
close to that of Tut-ankh-Amen, where the
work of preservation is in progress.

The word wrmommy s a term applied
to the body of a human being. tish, reptile,
hird or other being preserved by bitumen,
spices, gums, natron (sulphate, carbonate
and chloride of sodium) or other sub-
stance. It is derived from the arabic word
meaning hitnmen.

The Egyptians held that life would
return again into the same hody. The
reason that many of the organs in the
body werce removed and either wrapped
with the hody or placed in separate urns
or even according to some authorities
were sunk in the local river appears to
have been part of a religious ritual.

The writer does not hold that any of
the organs were disposed of, because hap-
piness in future life depended on a com-
plete body. This could obviously not oc-

cur if portions were left in the river.
I'hese internal organs were thought to
be the cause of all sin and were removed,
washed and prayers were said over the
entrails,

After the death of a wealthy Egvptian,
the members of his family smeared their
faces with mud and wandered ahout the
city. Bare to the waists and with their
clothes held high they would heat them-
selves. After this was done, they would
carry the hody to the embaliners,  Here they
were shown the three methods of em-
halming.

In the first of these, the brain was
removed hy means of a hook made of
iron, through the nostril, so as not to
(lam?gc the facial appearance. Those
portions not accessible with the hook
were removed with drugs, (a very good
idea inasmuch as the brain uundergoes
decomposition quicker than any other
part of the hody). An incision was then
made in the side and all organs within
grasp were removed. In some mummies,
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the heart was not removed, in others
which have been examined, sharp cuts in
the aorta indicated that a knife was used
in its removal. The abdomen was then
rinsed and washed with palm wine, (to
cleanse it of sin) and filled with powdered
myrrh, cassia and other perfumes, and
then was sometimes sewed up again, but
more often it was not sewed up at all
It was now steeped in natron for seven-
tv days, it being against the law to stcep
it tonger, and at the expiration of that
steeping period, it was washed and
wrapped in bandages of linen cloth,
smeared with gums which the Egyptians
used in the place of glue. The handages
nsed for wrapping werce from three to four
inches wide and from thirty inches to
twelve fect long. After the relatives re-
ceived the body back, it was placed in a
wooden case made in the likeness of the
god Osiris, and was placed in the sepul-
chral chamber in an upright position.

A second method of embalming, iden-
tical with the first except that a bodily
incision was not made, was to fill the
abdomen with oil of cedar, no incision be-
ing made, but a pump was employed for
this purpose. The mummies found before the
cleventh dynasty, fall to dust the moment the
sarcophagi are opened.  When so opened,
there is a slight smell of the bitumen.
Those of the cleventh dynasty are brit-
tle to the touch, and fall to picces easily.
The bodies are carelessly wrapped and
covered with a large sheet. Those of the
twelfth dynasty arc dark and dry, al-
though the bandages are rather firmly
fixed. From the thirteenth to the seven-
teenth dynasty they are black, dry and fall
to picces on touch if found in Memphis.
Those located at Thebes are yellowish,
having polished nails on hands and feet.

The limbs of these mummics still bend
i all directions without bhreaking; the
handages arc applied carefully and daintily.

e desire to express our thanks to Dr.
Charles IV. Mead of the Museum of Natu-
ral Iistory, and Mr. Stove of the Kny-
Sche.rer Company. who have assisted in
making this cxperiment a success.

g Broadcasting Com-
plete Operas

By LLOYD JACQUET
(Continued from page 45)

LDy

and facing the orchestra and andience, in
the orchestra pit. Two microphones are
placed to the right and left of the prompter's
box. These micraphones are connected to a
small control switch box, and by nicans of
switches, cither microphone, or all of them
may be connected in circuit.

From the control box, the impulses picked
up on the stage are sent through a speech
amplifier, which is usually located tmder
the stage. The output from the speech am-
plifier is fed into the Western Union wires,
which connect directly with the station.

On top of the manufacturing building.
the impulses are amplified again, because they
were weakened in their underground, subma-
rine and air trip before they reached their
first stop on their lengthy journey. By
means of the station voice amplifier and of
the intermediate modulator tube, the orig-
inal electrical impulses picked up on the
stage of the opera house are magnified so
that they can now be supplied to the five
powerful modulator tubes, of 250 watt rat-
ing each. This energy, which is perfectly
modulated, goes to the oscillator tubes.
These fonr tuhes supply 1000 watts of power
dircctly into the radiating system. Direct
communication by telephone with the an-
nowncer in the theater is usefnl for an
exchange of information on adjustments on
both ends which will result in perfect broad-
casting of the subject.

i Promotion is Quick.

l
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If He Had Passed It Up

He would still be a laborer at $2.00 a day. No money,
nothing ahead but hard work, longer hours—and regrets.

But He Didn’t Pass It Up. He decided to learn
MECHANICAL DRAWING. He buckled down
to work with the Columbia School of Drafting.
When he had a quiet half hour to spend he spent
it—as a wisc man spends money—to get full re.
turns,

Made $275 Extra in 3 Days. He recently received
$275 for one drawing that only took him three days
to draw.

Now How About You? Are you working up hill ar
down? Count the money in your pay envelope
next pay day. You'll ind the answer there.,

Make $35 to $100.00 a Week. We will train you
to be an expert draftsman in your spare time at
home by mail. There's lots of room for you if you
act now.

WE'LI, QUALIFY YOU
for a high-salaried position in the drafting field and
keep you in touch with openings for draftsmen in
the big machine shops, industrial plants and United

States Government departments. Men who start

as draftsmen are often advanced to Chief Drafte.
man, Chief Fngineer, I'roduction Manager and
s0 oM.

Get the Right Training. Mr. Claflin, the founder
aml director, stands personally in back of the
Columbia School of Drafting. You spend no time
in long-winded theories—useless and expensive to
you. You start on actual drawing work the day
you receive your first lesson,

You Need No Previous Training. The course ix
easy to understand and ecasy to follow. Many stu.
dents are qualiticd even before they complete the
course.

Success Calls Men of Action Only. Tf you are a
man of action clip the coupon now and show that
vou are a man of action. Keep right on top of
this opportunity ta make real money. Don’t go
looking for a pair of scissors. Tear the coupon
off and mail it right now. We have a special offer
for those who reply promptly. Get started now,

What You Get FREE

Practical Problems. Yon are carcfully coached in
practical drafting work.

We Help You Get a Job. We help you get a posi:
tion as a practical draftsman as soon as you are
qualified.

Free Training as a Drafting Specialist, Atter
completing the_course in mechanical drawing we'll
train you free in your choice of one of our special
clective courses.

Draftsman’s Equipment. We give you Free a full
set of drafting cquipment as shown tn the picture
below.

Consultation Privileges. You are free to write us
any time for advice and suggestions regarding
YOUr SUCcess.

Diploma. The diploma we give you on completing
the course attests to your proficicncy as a drafts-
tnan, It is an “entering wedge” to success.

Free Subscription to Draftsman’s Publication ‘‘The Compass”’

U. S. Civil Service Commission Calls for Draftsmen
A few of many positions constantly open in Govers-
ment departments.
Salaries are starting salaries, subject to increase.
Practically all of them carry a bonus of $240 a
year additional.
ARCHITECTURAL DESIGNER—$4,000.
CHIEF DRAFTSMAN (Aeronautical) — Naval
Aircraft Factory, $15.04 per day.
AERONAUTICAL DRAFTSMAN—Field Service
gf Navy Department, $5.20 per day to $12.00 per
ay.

Send in this coupon
Free BOOk Immediately
on receiving it we'll send you our bhook,
“Drafting — Your Success.”
all about our new method of teaching me-
chanical drawing and gives full details of

our offer.

today.

It tells you

COLUMBIA SCHOOL OF DRAFTING

ROY C. CLAFLIN, Pres.

Dept. 1998, 14th & T Sts.

FREE Drafting Outfit
We give yvou free with vour course this
professional drawing outfit. It's yours to
keep.

F-=--

COLUMBIA SCHOOL OF DRAFTING
Dept. 1998, Washington, D. C.

Enter my name for a subscription to “The Compass’
and without objigation to me,
illustrated - hook on Drafting, telling how 1 can secure
your complete home study course and your help in
securing a position as Draftsman.

Washington, D. C.

FREE BOOK COUPON

please send me your

NAME +eveiarsosnsssasansssssosssssssssscscoaiss o0
AdAIeSs .o iiiieeina it ettsiesiaanaasasiaaissnsans
City ooveiiiiieacncanananssnans State ..........00 0
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-
INTERNATIONAL CORRESPONDENCE SCHOOLS )
Box gy93.c S8cranton, Penna,

Without cost or obligation on my part, please tell l

TECHNICAL AND INDUSTRIAL DEPARTMENT |
Electrical Engineering [J Architect
Electric Lighting [JBlue Print Reading l
Mechanical Engineer [JContractor and Bujlder
Mechanical Draftsman ] Architectural Draftsman |
Machine Shop Practice [ Conerete Builder
Rafiroad Positions []Structural Engineer
Gas Engine Operati E(“ i Pharmacy

Civil Engineer Automoblle Work
Alrplane Engines
Agriculture and Poultry

Mathematics

Surveying and Mapping

Metallurgy [J Radio

Steam Engineering

Street Address

City State

Oc

Persons residing in Canada rhould send this coupon
to the Interngtional Corr d Schoole Canad
Limited, Montreal, Canada.

|
|
|
|
Name. |
|
I
|
'
i
|
|
g

Tl;e World’s M;)st

Famous Coupon

You have seen it in the magazines for
years—this world-famous coupon of the
International Correspondence Schools.

It is just a little thing in size, but
mighty in possibilities. IFor it has been
the means of bringing advancement and
more money to thousands upon thousands
of men in all circumstances and in every
part of the world.

Can you still turn away from Oppor-
tunity? Can you still go on, putting in
your days at the same old grind, getting
the same pay envelope with the same
insufficient sum, when such a little thing
can be the means of changing your
whole life?

Make up your mind right now that
not another day shall pass until you find
out what the 1. C. S. can do for you.

The first step is to choose the work
you like best in the coupon ABOVE and
mark and mail it here and now.

INTERNATIONAL CORRESPONDENCE
SCHOOLS

Box 6193-C, Scranton, Penna.

me how I can g;nmy for the position or in the sub- i
Ject before which 1 have marked an X:

BUSINESS TRAINING DEPARTMENT |
Business Management . Balesmanship I
Industrial Management Advertising
Personnel Organization Better Letters ]
"l;rl?e Malr::umem. gorelm T'rl;de 4 Teot

usiness Law tenography and Typing
Banking and Banking Law Business English I
Acrountancy (ine. C.P.A.) Clvil Service l
Nicholson Cost Accounting [JRailway Mail Clerk
Bookkeeg:nx Common Bchool Bubjects |
BPrlnle cretary " iligh School Subjects
Business Spanish [J French[J1llustrating

EA omec |

YOU can make $15 to $60 weekly in your spare time
writing show cards. No canvassing or mlicitir;s;

We instruct you by our new simple Directogra
system, pay you cash each week and guarantee you
steady work. Write for full particulars and free

booklet.
WF.;T-ANSUS SHOW CARD SERVICE LIMITED
Authorized Capital $1,250,000.00
67 Colborne Building Toronto, Can.

You can be quickly cured, if you

STAMMER

8end 10 cents for 288-page book on Stammering and
Stuttering, **Its Cause and Cure.”” 1t tells how 1
cured myself after stnnmerlhi 20 yrs. B. N. Bogue,
794 Bogue Bldg., 1147 N. NIl. St,, Indlanapolis.
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Man’s Chances Against Insects
By IVAN CALVIN WATERBURY

(Continued from page 14)

the rats, thirough their fleas, brought bubonic
plague. Thereupon the Governments of
Britain, Russia, France and the United
States sought the advice of their entomolo-
gists, who had to undertake their work on
a vast engineering scale. Lven the stu-
pendous service of exterminating the yellow-
fever mosquito in Cuba and the Panama
Canal Zone by General Gorgas, with all the
fame it brought him, had failed to dawn
on the nations as a mere vanguard skirmish
in a war of extermination waged by man
against multitudinous species of insects. The
destruction of the handles of the tools of
sappers and miners in the Crimean War by
Lyctus beetles had been forgotten. The
Bureau of Entomology at Washington, just
after the American declaration of war, mob-
ilized a co-operative reporting service among
all the Federal and State entomologists, in
the forest services and agricultural experi-
ment stations, in the weather offices and in
college faculties. The result was something
like a census of insect damage and pros-
pects.

The desert breeding-places of the grass-
hopper are a menace, because of the prohib-
itive expense of carrying insect-warfare into
the inarable tracts of the Western Desert
States. In the warm sand, among the sage-
brush and cactus, the female grasshopper
lays 1,000 cggs or more at a time. She
thrusts her “telescopic” tail, or abdomen,
into the soil and deposits her eggs in a sac,
or “pod,” formed of a glutinous substance
furnished by her. This sac is sealed when
iull of eggs. Sometimes the eggs are laid
in plant-crowns, 2,000 eggs being found in
the crown of a single alfalfa plant in Cali-
fornia. l.aid in late summer or early fall,
the eggs are hatched in the spring, or even
in February, in Southern and Southwestern
States.  Except for being wingless and
smaller, the young grasshoppers are like the
old ones, their appetites being about equal.
There is no larval or pupal stage. They
are preyed on throughout their life-history
by certain flies, wasps. beetles, toads.‘liz-
ards, snakes, chipmunks, gophers, prairie-
dogs and skunks. But not all these allies of
man can prevent a plague of grasshoppers
after two successive dry years,

Kansas had been overrun with grass-
hoppers in the years 1911-1913, when the
German army was being mobilized to exter-
minate potato-bugs and protect crops against
“Der Tay” Then, as now, the American
peace-time army was too small to spare a
corporal's guard for such service. The
Government entomological survey in the fall
of 1917 discovered the imminence of another
grasshopper outbreak fully as bad. This
materialized the next season, but was met
by extensive co-operative preparations.
Thousands of pounds of white arsenic,
mixed in hundreds of tons of bran, were
distributed over eight counties, to the saving
of 113,000 acres of wheat, worth some
%3,000,000.

Though the wonderful Bureau of Ento-
mology is alert in peace-time as in war-
time. it has been greatly handicapped by
small appropriations and lack of public in-
terest, except during the war emergency. It
has put forth a remarkable literature of pre-
ventive plans and measures. Its contribu-
tions toward winning the war were long to
tell. Fleas infesting cattle can carry to
man the deadly bacillus anthrax. Bed-bugs,
in common with fleas and body-lice, bring
and transmit the infantile Kala-azar of
Northern Africa and Southern Europe, re-
lapsing fever of Africa and Europe, tropical
sore, and possibly leprosy, among other
diseases.

An example of the difficulties of war on
pestilential insects is afforded by the case of
mosquitos. General Leonard Wood makes
the extermination of malarial mosquitos in
the Philippines a major condition of his
tesignation.  Judging by the results of
his Cuban administration, his mosquito war
1s likely to be more effective than the mos-
quito wars recently declared in New York,
New Jersey, and clsewhere. Malarial mos-
quitos in New York are statistically shown
to be more destructive to human life than
thugs. Even the health and lives of gallant
naval men taking care of the laid-up men-
of war in the Hudson are much imperilled.

Most hopeful is the increasing scope of
the Rockefeller Foundation's co-operation
with various State authorities and many for-
cign governments against malaria and yel-
low-1fever mosquitos, judging by its effective
work in Mississippi, Louisiana, and Arkan-
sas. Mosquitos have to be attacked in the
larval stage, the eggs being hatched in water,
though the mosquito does all its mischief
in the adult stage. KEggs are laid in the
autumn at some water’s cdge, or preferably
on grasses or sedges of ponds. Thence, the
next spring, are hatched the larva, known
as “‘wrigglers.” These soon become pupz,
whence the mosquito takes wing into a
new clement. But new broods are hatched
and grown every fortnight all summer.
Every cow-track and dead-furrow become
mosquito breeding places after rains. So do
old cans left to catch rainwater in back-
yards and alleys. About the only handicap
the mosquito has is that it is a poor migrant,
the malaria mosquito seldom flying over a
mile and the yellow-fever species seldom
over half a mile. The venom is not na-
tive, but consists of a protozoan parasite
called the plasmodia, which reproduces by
division. Science has not ascertained where
this poison organism originates, or where
the mosquito acquires it, except from in-
fected persons. The mosquito’s bite is
harmless until a malarial patient is bitten,
all the biting being done by the female of
the species. When thercafter it bites a well
person the minute plasmodia ensconces it-
self in a red corpuscle. There it grows to
full size, disc-shaped, and then divides into
segments like the slices of a pie. Each seg-
ment becomes a new plasmodia and attacks
a new red corpuscle. Taking quinine kills
out this parasite and sterilizes the red cor-
puscles of fever. In no other way can
malaria be cured. The object of warfare
is to destroy the mosquitos’ breeding-places.
Drainage is effected where possible. Often
a pool or marsh can be blasted with dyna-
mite and drained underground, through the
broken hard-pan. Drainage is the main de-
pendence in sparsely settled districts.

The cost of oniling water-surfaces to kill
larve, as the yellow-fever mosquito was
conquered in Havana and the Canal Zone,
tends to become prohibitive. Oiling ponds
is effective only temporarily in many cases,
the lakes and ponds in the vast marshes of
the Gulf States, for instance, being too large
and grassy. Rain breaks up the oil-cover
and wind blows all the oil toward one shore.
So such waters are stocked with top-feeding
minnows (gambusia affinis), which devour
the wrigglers as the latter swarm to the
surface to breathe. But the minnows can-
not reach the mosquitos hatched in the high
grass near the shores. As moppers-up of
these lurking-places, milch cows have been
mobilized. Pastures are fenced off, reaching
to the water’s edge. and by keeping the grass
closely cropped. the cows devastate the
enemy’s last stronghold. Gassing mosquito-
marshqs at night from air-craft, destroys
mosquitos, but also bird- and plant-life,
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An Under-Sea
Pleasure Trip
(Continued from age 10)

front of the sled. The air hose, as stated
before, entered through the nose of the sled,
which received fresh air pumped from the
tow boat at the suriace.

As a matter of fact, the air supply could
be cut off completcly, there being a sufhcient
quantity of air in the tank to permit the
passengers to ride comfortably for at least|
a half hour. The air hose, however, served
to keep the supply of air in the sled bhelow
the surface in a satisfactory condition, so
that a rapid exchange of passengers could
be made through the entrance and exit with-
out stopping too long for aeration.

Should anvthing happen to the air hose,
that is, if it should perchance be cut, a valve
automatically closes that port. The exhaust
blower which blows the air out of the com-
partment into the water, creating a stream
of bubbles in the path of the vessel, also |
ceases to operate when the air supply is cut
off. This motor is driven by storage hat-
teries housed beneath the floor of the Sub-
sca Sled.  So cleverly has this amusement
been designed, and  so carefully  has its
weight been reduced, that it is possible to
float the sled at any time hy simply blowing
out the ballast tanks. So should an accident
occur,
would be severed, the operator helow the
surface merely turns his valves, blows ont
the ballast tanks and rises to the surfacce
of the sea, where he can be picked up and
towed to shore. Additional safety factors
are found in the form of two buoys. These
hold within them a reel of hose and a reel
of cable, sccutred to anchor bolts within the
vessel.  Should the Sub-sca Sled  become
lodged within rock crevices, or become en
tangled with a wreek, the operator pnlls the
emergencey release which sends the floats ta
the surface. Storage battery controlled
pumps now draw air into the submerged
chamber from above. The wrecking crew
will come along and fasten their derricks to
the cables of the buoy and raise the sled
without any difficulty, even before the pas
sengers below the suriace have had a chance
to hecome excited. Oxygen tanks are fur
ther found within the sled, so that should
all other agencies fail, the passengers still
have recourse to a supply of oxygen, and
hard tack is shipped as well as water sup-
plied in storage tanks for extreme emergency
uses. It is cvident, thereiore, that the de-
signer has spared no pains in building a
device which will he economical in construc-
tion and which passesses the acme of safety

Looking through the port holes of un
breakable glass. we can sce the beauties of
the ocean revealed to us. There are about
sixty passengers in this cigar-shaped car.
some of whom are pressing their noses
against the glasses, so as to obtain a better
view. The searchlights above each of the
portholes send out their rays of light through
the relatively clear waters, leaving shafts
of brilliantly illuminated sand which die out
in a veil of fog-like haze as the penetrability
of the light rays hecomes weaker, At first
we pass over a sandy bottom interspersed |
here and there with a few rocks. Then a
vast sca-garden looms hefore us, ferns, sca
anemes, sca weeds and other foliages are
heing gently swaved by the currents. We are
brought alongside of the floating dack, the
water-tight door is opened, and we emerge
from the most interesting trip below the
level of the sca which any amusement pro-
prictor has offered, confident that we shall
take the trip again hefore the day is donc.
At least we fondly hope so. The reason is
that the device has as vet not been bmltAI
But we have hopes.

MATHEMATICS

whereby the cables towing the sled |
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Titles and Scope
of Books

Volume One I' 1 arctica
Mathematies, 558 subject head
tngs,  Tells you how to
mathematies as a tool

Volume Two -1'ractleal Klee
trielty, 1,000 sulyect headings
The haste prineiples of all elec
trical pructice

Volume Three P'tactical Klec
tricity, 1,100 < bjeet headth
A continuation of Volume Tw

Volume Four— Elvetrical Ma
chinery, 1,100 subject heading
vontaing what  evers  electrieal
mun wants to know

Volume Five -t'ential St
tions, 09 xubject headings. Al
phases of central-«tation oper:
tion are covered

Volume Six— wWirlug for Light
and Iower, 1,740 wubject head
ngs.,  Tells how to do the big
nd Mttle jobs right

Volume Seven- Wiring of Fin
fched  Buildings, Loon  aubject
cadings. The vers meat of
wiring practice

Volume Eight-—I'ractical Elec
tric Iluminatlon, 1,000 sybject
liesdings, Lawpr and the art of
lighting properly

The Croft Library 15 the re
~ult of seven rears' work by a
man of more than twenty years
irh experience in electrical work

# man who hegan at the bot
tom_and who keows the electrical
tield from the work of the line
man  and  drafteman,  haviog
worked fn hoth capacities, up to
the work of the consulting engl
neer. Terrell Croft, following
hiz experience with the \West
inghauxe Company as electrical
engineer, ecstadished his pres
ent ks as eonanlting elec
tric pert

Th i3 not a correspondence
course .n electrieity,  The hook
are not mere eollections of popu
lar articles. They are not pretty
essays., They nre the mast prac
tical, workshop type of reference
hooks, written so that anybody
can understan:d the descriptions
and directions, and full of the
most pertinen: type of !llustra
tions.
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Judge for Yourselt!

No salesman
will call to per-
suade you. Just
sign and mail
this coupon and
examine the
Croft Library
of Practical
Electricity at
your leisure in
your own home.
We take all the
risk.

FREE EXAMINATION COUPON
McGraw-Hill Book Co., Inc., 370 Seventh Ave., New York

LIBRARY OF PRACTICAIL
(shipping charges prepaid), for 10 days’ free
I{ satisfactory, 1 \AITI send $1.50 in ten days and $2
per month until $19.50 ha< been paid. 1f not wanted, 1 will
nlrl‘ih- you for return shipping instructions,  (Write plainly and
nan all hues

Nt

|
I
I Home Adidress
I

Gentlemen Send me o
FLECTRICITY

Xammation

ity and Statc
Firm or Faployer I
Ocnpatio 29
S&1-5.23

o e T AL

Greatest Pay-Raising Set of Electrical Books
Published. Cost Only 19.50 in Ten
Easy Monthly Payments

We can afford to make this remarkable offer, because 30,000 men
in electrical work of one kind or annther who have sent for this
“work-shop, shirt-sleeve set” of electrical books, have seen it to
their interest to keep the sets we have forwarded for inspection
and to make the easy monthly pavments. Very few, even among
men of years of electrical experience, are willing to send the
Croft Library back.

Here is one specimen of what thousands of pleased purchasers
say:

“In an attempt to express myself about Croft's NEW
LIBRARY OF PRACTICAL ELECTRICITY, | have never
seen, and do not believe there was ever printed in the Eng-
lish language, a more comprehensive set of books. It is a
library that is just as valuable to the novice as to the expert,
because it is all practice.”

Guy H. Peirer, Chief Electrician,
Doplan Silk Corporation, Hazleton, Pa.

Absorb in Your Spare Hours

The Croft Library will answer. or help you to answer, the hundreds
of practical questions ahout electrical practice that continually arise
Fhere is an old saying to the effect that “the best taught man is the
«elf-taught man,™ lere is your chance to add to your daily experience
just what you lack. Fxperience is a tine old teacher—the very hest—
but there are different kinds of experience. vours and the other fellow's.

Lxvamine a set of these great books, free of obligation. Keep them
handy in your room. Slip one in your pocket when you take the
train or the trolley-car. Get a new fact every day and in a few years
you will be a broadly informed electrical man

Fight handy volumes, printed in clear type on thin but tough paper,
3,000 pages, 2,100 illustrations, Bound in red keratol, well indexed.
The biggest electrical book-bargain youn ever had presented,

On such terms as those named in this offer, you have no excuse for
trying to get along without Terrell Croft's assistance. Your set is here
awaiting the receipt of the coupon form above.

McGRAW-HILL BOOK CO., Inc., 370 Seventh Ave., NEW YORK



Free Test
e ForOneWeek

New OLIVER

NO

Equipped

wiwie Standard Keyboard

8end for catalog and free trial offer on the new Oliver,
the 1923 Model—the ‘*Quiet Speed: .** It is equipped with
the standard $-row keyboard which any typist can operate,
without practice. without loss of s or output. It is the
typewriter to learn on, because easiest, and once mastered
you can operate any make of standard 8 or 4-row keyboard.

3 Striking New Features

Standard 3-row Keyboard—The Oliver is now for the
firat time “egulpped with the standard $-row keyboard.
If you have u any other make of typewriter you can now
writeon the Oliver better and faster, for the 3-row keyboard
is the fastest of all. Easiest for beginners to learn on.
Extra Quiet Action—Gone is the rattle and bang of
the old-fashioned machine.
3 Velvet-like Touch—Quick action and light touch make
fin

this the fastest of typewriters. Easiest on nerves and
ger-tips.

Sw ave from $25 to $50

te to ns and let ns show you how and why we can

save you from $25 to , o more, on the highest type of

standard typewriter. The 1923 Oliver. It is fully explained

in our catalog and information. We can prove to your com-

rlete satisfaction that no business man can afford to pay

100 or more for a standard typewriter when he can get an
Oliver at a so much lower price,

A WEEK'’S FREE TRIAL 3oy

for full details of onr free trial offer. We lemr oy — abso-
lutely free —anew *’Quiet Speedster*’—the 1923 Model. Try it
for a week. Test it every way you know how. If you want
I on the easiest sort of terms. If not
delighted, simply send the typewriter back. There are no
strings to this offer., Send now for full information about
this remarkable demonstration offer.
F----------I
4
Oatalog Free [, 1n.oliver Type-
8end 'a postal or mail the writer Company
eoupon today forour free 875 OliverTypowriter Bids
catalog. It tells {:n alt o CHICAGO, ILL. *
sbout the new 1923 Model o o
Without obligation, send me
booklet on the New ‘‘Quiet
peedster*’ Model No. 11 ; full
details of your free trial offer
and cash and easy payment
and the low terms, Dlans.
MAIL COU-
PON NOW W:
THE OLIVER &

to keep it you can p

=the‘'Quiet Speedster’~
and explains howtosave
to $50 on an Oliver. r

onLy Brings You a Genuine |

%3 UNDERWOOD

Latest model. Genuine Shipman-Ward Rebuilt. All
worn :{pe replaced with new ones. In appearance,
style, class of work and length of serviceit will give, it
com| exactly with a brand new machine. Listed
far below factory prices. Guaran five years.
Unexcelled easy payment proposition.

FREE Book
Tells How!

Bend the coupon below for free
copy of our bl: typewriter
book giving inside facts about /28
our famous rebuilding proc- A/
ess. Follillustrations g

e

we can save you resl money. Y
it mor Rerclene Shioman-Ward s, Co.
e o S Sy o
C described above,
Chicago Name B0 600 301000
Street and NO. vrevisseracvsrssstresns sves o500
CltPeicasscccrsarornersissecsnss SRS cioieavressinren

T

H ow,Wl;c;n andWhy

DoesElectricityRill?
By M. McCABE
(Continued from page 13)

o

TG T

given voltage which might be summed up
as follows:
Voltage,
Frequency,
Resistance ofgpody (skin wet or
dry),
Resistance offcontact (small or
large area),
Time currenfyis passing.

These factors arfyall more or less inter-
dependent on one ariother.

The effect of the ‘current in passing
through ghe body is to produce muscular
contraction and paralysis of the brain, as
well as of the vofuntary and involuntary
organs. .Should d#ath not result there is
likelihood of the fgnctions of these organs
being interfered With and a mental and
physical deficiencyifor even total inability
resulting. The cufflent likewise decomposes
the blood and causes an increase in the tem-
perature of the body to as much as 128° F.
or greater depending upon the cfirrent dis-
sipated in the body. The pupils 8f the eyes
are dilated and the optic lens is fractured.

A microscopic examinatioh of the blood
will usually prove if death is due to elec-
trocution or other causes when there is any
question as to the cause of death.

T

Anothér StepTo-
wards Whole Truth

About Evolution
By ROSWELL S. BRITON
(Continued from page 38)

The seemingly strange thing, however, is
that the fossil does not crack also. It is
the quickness of the operation that accounts
for that. The heat of the flame, intense
though it is, is not given time enough to
penctrate through to the fossil. And the
cooling drop of water does not touch the
fossil at all.

The more intricate and complicated the fos-
sil. the greater is the advantage of this
method. For larger fossils, the flame-and-
water treatment of course has to be re-
peated until the entire surface has been
cleaned of rock formation.

The old method of cleaning fossils is
chiseling and scraping. At best, the fossils
are damaged to some extent in the course of
this sort of cleaning, and too often valuable
specimens are badly cracked or shattered.

Paleontologists are familiar with the dis-
appointment of breaking priceless fossils in
the last moment of cleaning them, after the
fossils have been excavated and shipped
from the far corners of the earth, at great
expense and often with much physical hard-
ship.

The new method of the California Acad-
emy of Science does away with the risk of
breaking the fossils at this crucial stage,
and makes it much easier to get the fossils
in shape to be studied and reconstructed.

Most of the great museums and endowed
scientific institutions and large universities,
of the United States and England and some
other countries, have expeditions of research
scientists exploring and digging in various
parts of the world, where geologic forma-
tions are such as to indicate that fossils
may be found which may reveal some secrets
of the early stages of human evolution.

This new method of cleaning fossils re-
moves one great hazard in the long and
toilsome process of gathering and cleaning
such fossils for the light they can shed on
matters of early natural history that still
remain unknown or unproved by concrete
evidence.
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Why Good Dancers
Are Popular

Every one admires and
wants to dance with the
erson who knows the
atest steps. There is
no need of being a wall-
flower! Arthur Mur-
ray.America’'s foremost
dancing teacher, has
perfected a wonderful new
method by which you can
learn any of the newest
steps in a few minutes and
all of the dances in a short
time. Even if you don't
know one step from an-
other. you can quickly
and easlly master any
dance without musie or
partner, right in your
own home. Your suc-
cess is gnaranteed. The L
Vanderbiits and scores h e g
of socially prominent
Renple have chosen Mr. Murray as thelr dancing Instructor.
fore than 90,000 geople have learned to become popu-
Jar dancers through his easy learn-at-home methods.

Wonderful Tango Free

To show you how easily and quickly you can learn
his new way, Arthur Murray hias consented to send
for hut a llmfted time, 8 gpﬁrml course of sixteen dancll
d

lessons for only $1.00. ree lessons of the wonde

French Tango, as danced by Rodolph Valentino in the
“Four Horsemen,' will he sent absolutely Free. T

extraordinary offer is made to prove 3ou will enjoy learn-
ine the newest steps In the privacy of your own home—
without onlookers to emharrass you. You need not send
any money now. When the postman hands you the
16-lesson course and the fascinating FREE ‘I'ango steps.
just deposit $1 with him, plus a few cenu(Pos e, in
full &aymem.. If you prefer. you may send the dollar
NOW. It within five days you are not delighted, re-
turn the lessons and your money will be promptly
refunded. This unusual offer may not be made again.
Send today for the 16-lesson course, to be malled prompt-
ly, Inplain cover. Learn at home and surprise your
fricnds. Act now and be an accomplished dancer soon.

ARTHUR MURRAY, Studio 748 ~290 Broadway, N. Y. City

Agents Splendid Profits

introducing the New Sun Automatic Reg- 3
ulator and Timer for Ford Cars. Gives pro-
perspark automatically for every o
.. Doe
oSpark Lever.
Impossible—~Insures in-
etant start in all weather.
Prevents fouling of spark
plugs and forming of car-
bon. Engine remaios clean
giving more power on bills,
more speed On level roads
at less cost. Grease, dirt
and waterproof—Fully
guaranteed. 8old on 30days
- trial. Retail price #3.50.
Large income for active workers. Tremendous
sales opportunities. Every Ford owner will huy.
AUTO BUN PRODUCTS COMPANY.

Dept. 31 Cincinnatl, Ohio
’ - > _
Electrical Hois s air

ter of a century this school has
been trainlng men of ambition and limited tlme for the
electrical Industries. Condensed course in Electrical

Engineering =i

uates to se-

cure good
positions and promotions. Thooretical and Practical Elec-
tricity . Mathematics.Steam and Gas Engines and Mechan-
ical Drawlng. Students construct dynamos, install wiring
and test electrical macbinery. Course with diploma
complete

In One Year

Over 3000 men trained. ‘Thoroughly
equipped fireproof dormitories, dining
hall, laboratories. shops.

Free catalog. 30th yearopened Sept.27,1933
BLISS ELECTRICAL SCHOOL

3108 TAKOMA AVE.. WASHINGTON, D, C.

YOUR OWN BATTERY
You can do it — without removing your
battery or even disconnecting terminals.
‘The Valley Battery Charger wiil end your battery
troubles. Pl in on lamp socket; clampe
to battery. ( not overcharge or harm
battery. Price $18.00. Send for bookiet.

Valley Electric Com%mv
Department 8. 8T. LOUIS. MO.

VT 1 TUBES
$7.00

Genuine Western Electric
Detector and Amplifier

Tubes eath
FINCH RADIO MFG. CO.
303 Fifth Ave. New York City

WHY NO’I‘ spend Spring, Summer B8

and Fall gathering but-
terflles, insects? I buy hundreds of kinds for \§
coljections. Some worth $1 to $7 each. Simple B
outdoor work with my instructions, pictures,
price-11st. Send 10c (not stamps) for my Illus-
trated Prospectus before sending butterfiies. N
Mr. 8inclair, Dealer in Insocts, Dopt. 33, Ocean Park, Calif.
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A Chemistry Laboratory for $7.00

Think of it, fellows!

Here is a real chemistry outfit with regular

chemical apparatus that performs those fascinating, actual chemical

experiments.

This oytfit is not 'a toy, put up merely to amuse, but a practical
laboratory set, with all the chemicals, apparata and reagents-meces-
sary to perform real work and to teach the beginner all the secrets
of inorganic chemistry. With this outfit we give free a book con-
taining a Treatise in Elementary Chemistry, useful data and r&cipes.
and 100 instructive amusing experiments. A

RESCRIPTION OF THE OUTFIT

-

The outfit consjpts of forty-four (44) chemi-
cale all C. P. (chemical pure) put up in ap-
propriate wooden boxes, glass bottles and her-
metieally clused jars. The acids are put up in
glass bottles, with ground-in glass stoppers,
and there is a rufficient quantity of chemicals
supplied (mostly one to two ounces) enough to
make dozens of experiments with each.

The apparata furnished are all of the best
obtainable make and of standard laboratory
size and shape. 17 pieces of apparata furnished
with this outfit.

The instruction book
Course for the Beginner.

is a real Chemistry
Some of the Contents

are: Division of Matter: This is a Treatise on
Elementary Chemistry, and deals with the theory
of the Elements, Molecules and Atoms, ete.

100 EXPERIMENTS

How to make chemical tricks: how to make
invisible and magic inks; how to test flour:
how to test soil; how to make chiorine gas and
smoke (German War Gas): how to bleach cloth
and flowers; how to prodtce oxygen and hydro-
zen; how to make chemical colors: how to test
acids and alkslies, and hifgdreds of interesting
hints and formulas.

amm-u("
instruction Book 7
CHEMISTIY_

100
C HlE"M I.C AL
| § exresienres
Tui E LCo_Lasoratort OuTn

NS

ot
& =SB

T —@)
Instruction Book

o ase.

A TREATEBE On ELEMENTARY
LACTRIOITY

-
100 Electrica! Experiments
0 B FAGEED e

“Bbe Bop s Elecrrir Bage™

driver furnished with the
wire, ete., are furnished to

mer, galvanometer,

singing telephones,
geometric figures, rheostat
motor, visual telegraph, ete

The Boy's Electric Toy contains:
‘wenty-five different electrical apparatus without any other tools except a serew-

galvanometer, solenoid, telephone receiver, electric lamp.

Every Fellow Wants
the

BOY’S
ELECTRIC
TOYS

Enough material to make and complete over

outfit. Student’s chromic plunge battery, compass-
3 Enough various parts,
make the foilowing apparatus: »

Electromagnet, electrie cannon, magnetic pictures, dancing spiral, electrie ham-
voltmeter, i
microphone, short distance wireless telephone, test storage battery, shocking eoil,
complete telegraph set, electric riveting machine, electric buzzer, dancing fishes,
mysterious dancing man, electric jumping jack, magnetic

hook for telephone receiver, condenser, sensitive

erratic pendulum, electric butterfly, thermo electrie

., ete.,
This does not by any means exhaust the list, but a great many more apparatus

can be built actually and effectually.

tions. No other materials,

snd a screwdriver.

Boy's Electric Toys'' outfit

With the instruction book we furnish one hundred experiments that can be
made with this outfit, nearly all of these being illustrated with superb illustra-

goods or supplies are necessary to perform any of

the one hundred experiments or to make any of the 25 apparatus. Everything
can be constructed and accomplished by the means of this outfit, two hands

The outfit contains 114 separate pieces of material and 24 pieces of finished
articles ready to use at ence.

We guarantee satisfaction..

The size over all the outfit fa 14 x 9 x 2%. Shipping weight, 8 pounds. ""The

as described, $7.00. Immediate shipment.

SEND FOR YOUR SET TODAY

REMEMBER

JUST CLIP THE COUPON—DON'T SEND MONEY
ELECTRO IMPORTING CO., 233 Fulton 5t., New York City

ELECTRO IMPORTING CO.,
233 Foiten St.. New York

Please gend me hy @
CHEMICAL LABORATORY.
Hke It 1 need DUt acespt it
3$7.00 plue

it 1 only psy the

express charge.

S &1.5.23

ELECTRO IMPORTING CO.,
233 Fultes 5t.. New York.

-

[ Pisase send me by exprom THE BOY'S |
ELECTRIC TOYS. 1If 1 doo't lke it i 2
l need not accept it If 1 want it 1 only

oay $7.00 plus the few oenis eXpress
[ enarse.

THE
If 1 don't
If I want
fow cents
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PLATE CIRCUIT *“B" BATTERIES

You can make real savings
on these batteries. Don’t

pay more. We guarantes

them to equal any on the

market regardless of price

Abeclutely uniform. Extra

long life.

K80 Siznal Corps  tyve,
smatl sime, .15 cels, 23% volts. Fach. ... .95¢

Ki84 Variable Large Navy slse, 634x413 IMhe:
5 taps, glving range from 16'/. to 22% volts In
1% volt steps. Each. X $1.80
K188 Combination Tupual
13x4x3 battery. Tapped to
19%, 18 and 16% volts,
tector and ampiifier tubes. Each.

HOMECHARGER
TTERY CHARGING RECTIFIER
Charge your battery at home over
night for a few centa. Rlmply con-
neet to any 110 volt 60 cyele light
societ. turn on eurrent and rectifier
the rest automatically. win
work for years with-
out attention. Simple

Hlndlu boti de-
$3.35

BUILD YOUR SET WITH

WE PAY TRANSPORTATION CHARGES EAST OF THE ROCKIES
THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR
FAST SERVICE—TRY US AND BE CONVINCED
THIS GUARANTEE PROTECTS YOU—Ezamine the goods we shi

muset suit you in every respect..
purchase returs the goods at once and we will refund the price you paid.

AGENT-DEALERS WANTED

We want Agent-Osalers in every locality to handie our lins of geods.
Our Proposition Means Money to You

Our prices save you moncy. The quality of our goods insures satished cus-
Qur service will help you do a large business on a small investinent.

SEND FOR OUR CATALOG

We have selected a line of goods—both completed sets and parts to assemble
sets—that will enable you to supply every demand and make money.
make a good income on our propesition with a very small investment.

Qur catalog shows the merchandise you should handle, gives much radio in-
ou establish a successful business.
ow much you can invest.

tomers.

formation and will help
can and want to do, and

BARAWIK

you.

If you are not aatisfied with your

You can

Tell us what you
We'll do the rest.

RADIO FREQUENCY AMPLIFYING

any V.
tuner.
ing diagrams included.

STANDARD

TRANSFORMER
K995 Very wpecial ......$3.95
This transformer will get thy

long distance stations joud and
clear. Permits of ecasy sharp
tuning. Heips eut out etatie
and iInterference. akes your
set sensitive snough to uss @
loop amerial. Enclosed in metal 1
ease sffording porfect shield-
ing. Rultable for pane! or base
mounting. Because of its spe-
clal design can be mounted In
T. socket. Works with any style of
Ware ranges 150 to 550 meters. Wir-

OUR SPECIAL AUDIO FREQUENCY
TRANSFORMERS

As high as three stages can
be used without howling due
o proper impedence
minimum
paclly,
proper insulation.
ed siyle has baekelite panel
with binding
tons.
and
for fastening to apparatus.

K234 10to 1 Mounted. Each ...83.48
K235 10 to 1 Unmounted. Fach .. 295
K236 31w 1 Mounted. Kaeh .. 3

K237 1to1 Unmounted. Each ...... 2.88

STORAGE “A BATTERY
A very high grag

for rldm service. Guar-
antew) for three years.
Properly eared for will
give many more years

new  materials,
capacity, The best bat-
ters huy on the market.
Try one of these bat-
teries on your set for 10
days. 1f at the end of
that time you are not
fully sstisfied with the battery return It and
we will refund the purchase vrice.
Kis4 8 voit, 40 ampere size. Each....$10.98
K196 6 volt, R0 ampere xize I-,nrh.. g lw
{ BATTERY CLIPS
Ciip onto  storsge b-llury
terminals, lead coated,
times. e
WIRE CONNECTING CLIPS
Small connecting clim- for quln:k-
1y rnumlnz leads onto hlnduu
y radiolst_should have at lesst a dozen.
ine white porcelain
huel. Copper contacte
be
used as antenns
‘l gf l} switches.
K385 Bingle
Fach ............ 20¢
X383 Ningle Pole Double Throw. Each 320
FILAMENT CONTROL RHEOSTATS
Cresley—Wound on  vulcanized
fiber. Adjustable to any panel.
K130 Each .
Hest grade. llln heat mlmu
amp. Res!
knob with polnler. 75( nluo.
Ki32 Esch oy

Ki98 Two for ......
Make positive non-corrasive contsct at all
X198 Per dozen
%
Handy and us
ORCELAIN BASE SWITCHES
and blades. (an
Pote
Single Thruw.
K384 Double Pole Double Throw. ‘Each . .50e
Completa with knob.
45¢
hase. Dhm 2% in.

POTENTIOMETER

Name atyle abnve rheomtat. Given filne R

battery sdjustment. Rﬂlmn:e 2090 or 300 chms
? -88¢

K133 Each

VERNIF_R RHEOSTAT

Gives exceelingly fine econtrol
of ""A’" battery current. A ne-
censits for best recelving resubin.
KI35 Each ............ 1L

QUICK ACTING VERNIER
RHEOSTAT

Gives very ﬂue control of cur-
rent and can be switched on or

off inatantly ul lny desired

poln 124 oo SI "
l'omlun Rase Rheostat for
table mounting.  Resist. 10
ohma,
K138 Each T8

MURDOCK LOUD SPEAKER

K618 Fach, complete .. 18

This spesker gives excellent resulu

and i3 actually superior in quality and
volume of tone to man) others selling at
several times the pricc. You wilil he
pleased with it. One of the hest radio
values ever offered. Rlsck moulded hase
Reprodueing unii  directly attached to
aluminum sound chamber. Fihre ampli-
fying horn. Five fout connecting eord
with plug Included.

MAGNAVOX LOUD SPEAKER
K812 Each ........

otherwise.
K105 Detector, UV20¢ C300
K12 Amply '

Each oo bl S

Ki18 5 Wa mmluer 3
K107 WD11 1% v. XL

Ea.$4.38
UY102 A-C301A

K16R W1 Sorket l')u?h $ ey 49e
Kio9 “‘I)ll Adapter. Kach............. 48
i FOUR-IN-
< ~ - ONE

— (R SCREW -
DRIVER

K974 Mach AR L e B3R
Especially null.hle for ndlo work WIII han-
die any slre screw u Kmaller drivers

nest inside larger one and are Neld in place

with screw rap. Made of steel, nickel fin-

Ished. Frery tadlo bullder can use several

of these handy tools.

VACUUM TUBE SOCKETS
Our Epeciat Bocket. A won-
derful value. Moulded entire-
Iy of brown bakelite. Four
hinding post connections.
Right ln(led conuet springs.
K140 39

PORCELAIN BASE AHO
TUBE

K144 Cresiey for either pnnzl
ur tuble umuntlnl

High Gruk mmhlnltlun type

~ for panel or table mounting.

33 "}, Metal tube.  High Insulation

<2 base. One of the best sockets
\»(; made.

Ki46 Fach ............... 4%¢

TWO AND THREE GANG SOCKETS

s These sockets
l‘. -; t make it easy to

-4 u b u i1 d detector

s nd amplifier

units snd make

8 neat, compert
Perfectly made of high
Quickly mounted on panel

workmanlike )ob.
grade materisls

nr hase.

K147 Two-gang socket

KI‘! Three-gang socket

FIXED CONDENSERS 19
Moulded  cases, niekeled
hYwiing posta.
K884 Hach ........... llc
CARBON PRESSURE VERNIER
RHEOSTAT
Current regulation f{s ob-

tatned hy changing of pres-
sure on carbon, This per-
mits of Infinitely fine varta-
tion of eurrent. Very durable.
Resistance 15 ohms. Capaeity
2% amperes.
Ki3¢ Each .. .$1.6%
RADIO TUBES
Tubes for winding oils. Strong solid materlal,
with smooth clean surface.

K950 Diameter 3 inches, per foot... ....20¢
K931 Diameter 3% inches, per foot ..252
K852 .. 30¢

Plameter 1 Inches, per foot ...

connections. Glves a
e (CHOYOT For the Person Who Makes His Own Set
should hl'lt- Yuu Our catalog is interesting and valuable. Even if you are not interested in
“':mm:::r“‘n‘“‘:w: radio as a business you will find many interesting things in this catalog and
}'H,m., .“m bat- you will save money buying yQur supplies from us.
teries, -
of hagtery J.L‘." b= SAVACUUMELI B ES | VARIABLE GRID LEAK
Prlm are Vranspertation Paid 4 Brand—C roncl]l mark type. Reslstance 13;»
201 For & volt hattery ..............313.95 | distrea. ~ Every ome guaran Ao ‘urled eractly as
K203 For 12 volt hattery ® 13,98 | new and perfect. We will shl ed. K160 Each.....1%
or PEEES L brand In stock unless vou specily

GRID CONDENSER
K162 Mounting boles
to it lugs of above lesk.
-00025 MF. .. e
K163 Same as 162 hut higher
srade. Enclm«l In  metal
cese. .. ...l .3

AND GRID CONDENSERS
\i.,:;._: “L. A compaet style of econ-

denser that la very satisfae-
tory. Condueting sheets and
dlelectric are wound on fiber strip with eye-
lets for mounting and connections. Eaeh 12¢

spaced
Can

K170 Phone Condenser .001 Mfd.

K172 1hone Bridging Condenser .0005 Mrd.

Ki74 Grid Condenser 00025 Mld.

K78 Grid (‘ondenxer .00025 with pencil
mark leak. Eaech................

K175 .006 Mrd. for Flewelllnx eireuit. Ea. 25¢

TUBULAR GRID LEAKS AND CON-
DENSERS—-—MOUNTED STY _E
Very convenlent. Permits
quick change of leaks or
wmlf-nun of warylng ca-

Grll I.ukl

K8s0. . .....5 M

rice, sach

KP3@ 000025 Mfd, (‘orrer! tor’ \lyerx T\I.)ﬂ

K832 .0001 Mfd. For special elreults

K834 00025 Mrd. For U.V.201 and Cun. 301

KR3I6 .000% MfJ. For V.V 204 and Cun. 500
MOUNTINGS

Rakelita hase. ARpring ellp contact.

KA40 Ringle wmountlng. Each............32¢

K842 Double mounting. Fach...........57¢

K844 Triple mounting. Kach......... .76¢

"HON EYCOMB” COII.S

foct, low resistance—high self
inductance. Very firm Im-

pregnation. Range given 1
in meters when rvaried with
.081 varisble condenser, Mounted colls have
standard plug mountings.
Art Not Art Price
Tums Range No. Mntd. No. Mntd
25 120- 250 K301 $0.3%9 K320 $0.89
35 175- 450  K3™2 42 K322 .96
50  240- 720 K303 4y K323 )04
5 390- 910 K304 54 K324 (.M
100 500- 1450  Kars .58 K328 1.13
150 600- 2000 K306 63 K26 1Y
200 900- 2500 K3a7 72 K322 4.2%
250 1200~ '{500 K308 .78 K328 1.35
300 K3ng B2 K320 (.38
400 1000- '5000 Kxxa A7 M2 1.RY
%00  2800- 6100 K300 112 K33t 1.6
600  4000-10000 K312 1,27 KN$2 178
%0 5000-12000 K313 1.43 K333 (1]
J000  7800-15000 K314 §70 K334 2.28
1250 9750-19500 L&1L] 1.92 w333 2 49
1500 145%00.28500 K348 2. (8 K336 2.65

COIL MOUNTINGS
K340 Three-cofl mount-
SNEL ol Samomcn
K241 Two- cell monmt-
Ing, .ace,, "
Hlxh grade fine looklnl
mountings. Polished
blaek composition,
Conter .recoptacle sta-
tionary, two outer ones
knobs Takes any standard

adjuated by
mounted enil

COIL PLUGS -
Made of moulded bakellte, ¥ ]
any standard plug. Mounts any 074
standard  honeycomb eofi.
-50¢

Fits /&

K344 Each

PANEL MOUNTING COIL PLUGS
Take any siandard mounted colls. Made of

THORDARSON AUDIO FREQUENCY

AMPLIFYING

ratio,
distributed ca-
low core losses and
Mount-

pust connec-
Unmounted has core
colls assemhled with two holes in eore

AMPLIFYING TRANSFORMER
An especially high grade
transformer with correct char-
acteristies for Cunningham,
diotron or A. P. Tubes.
Wonderful results  without
diswrtion on_ one, iwo or
three steps. Low distrihuted
ecapacity. Fully mounted hake-
lite panel.
K323 3 10 1 Ratlo. Ea. $3.63

K233 6 to 1 Ratio..Ea. 4.15
RADIO CORPORATION
TRANSFORMERS
Audin  Frenqueney Amplifying Transformer
Especially designed for Radiotron tubes. Y te
1 winding ratio.

K712 EBach ..c.....c..cen. ssassanyesss88.40
RADIO FREQUENCY AMPLIFYING
TRANSFORMERS
Range 200 (o 5000 meters. For long dls-

tance reception.
K714 Each .......... o smnde ol ..$5.95

rrlmd transformers, neverthe-

results.
Jdesigned and carefully made.
Quantity production and small
profits make the
possible.

results many transformers
solling at much  higher
priess.
K238 Unmounted, with wire leads. .. 8190
K238 Mounted, with binding post
nections, completely nhleldcd e u 78

oter.
perfeetly spared
able capacity. Our low prices save you money.
These condensers are of the very best make
and are not to be compared with many in-
ferior cheap condensers offered. We guarantee
them to plesse you or your money beck.

OUR COMPETITOR AUDIO

FRE

While

ENCY AMPLIFYING
ANSFORMERS
these are very low -

~—

ess they wiil give excellent
They are carefully

low prtes
They will equal In

BARAWIK SPECIAL PANEL
MOUNTING VARIABLE

CONDENSERS

K812 43 piste .001 Mfd. $1.73

11 plate .00025 Mfd. 1.32
3 piste Vernier... 98¢
These are especially high grade
condensers  and we guarantes
them to be mechanieally and
eloectrically perfect. Fine pol-
ished end plates of heary
bakelite. Bharu % inch dlam-
heary aluminum alloy plates
to insure smonth, even reli-

Sturdy,

COMBINATION VERNIER VARI
ABLE CONDENS

K824 23 plate .0005 Mfd. with
dial and knobs. Price....$2.89
K826 43 plete .001 Mfd, with
disl and knobs. Price.... $3.45 §
:IIQ latest Il'npmzmml in con- ¥
ensers conslsta regular va-
riahle condenser controlled by‘—
large knob and dial mounted

with s three plate vernier condenser, which
is controlled iy separate knob mounted above
knob on dial. " This arrangement permits of
very fine tuning. Compact convenlent mount-
ing on panel. High m(le design and con-
struetion. Finely finished.

ENCLOSED VARIABLE

CONDENSERS
One of the best made con-
densers.  Rigid, accurately

spaced aluminum plates. For-

mica ends. Engraved sesle.
Knob and polnur Clear
transparent ea

K808 43 plate Ml Mrd. $3.88
K808 21 plate 0005 Mfd. 3.25

KNOCKED DOWN VARIABLE
CONDENSERS
You ean save money by assembling your m
condensers. Formica top and base. Com

plote with all parts not assembled. Go u—

Model R3 gennine Mlxn-vox moulded bakelite, mounted on bhrackets gether eastly and perfectly. Panel moulding
pp—— —_- K345 Stationary. Kach ................. type.
WORKRITE JR. LOUD SPI»‘_AKER K346 \hmble with ln(l -capacits handle K820 11 Plate 000 Mfd. .......... ... 8198
K614 Each ....cccc.cciniiinian .$9.93 Each e W 4P TS R rar: L8 K821 21 Plate .0005 Mfd. ............ L6
THE BARAWIK CO. [EofE o' CHICAGO, ILL.
Ri sune|
¥ > Beware of  imitaters| Canal Strest ’
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RADIO GOODS---DEPENDABLE QUALITY ---LOWEST PRICES

PRESERVE THESE PAGES —ORDER FROM THEM AND SAVE MONEY . ?oAnk'ln:Enlbsl -
ne n, N
FAST SERVICE—TRY US AND BE CONVINCED A e R
THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR e e
OUR GUARANTEE PROTECTS YOU—Woe handle saly the best goeds, sarefully tested and | PO8O0Y 0 €CECT
cheekod by expert radie eagincers. You are assured m u uaruhd apparates that will You will be proud of
give superier results. A e lowest. Our pesds equal our sst mounted in =S
-t to dmlu or mistead. Owr reys. A T e e Tietn)
ARLINGTON RECEIVING TRANS. Hinged tops. Front r-gb:ud w0 take ml:
luded. rises are tran -
RIS HOW To OMOER—Write lalaty, state Artisls Number. Deseription end Ranels ol Snclud
Will tune in all suatlons up to 3,500 meters. § prigy of jtems wanted. Send P oo er Express Memey Order, Certifted Checek
Very officint on short waves and for radlo- 1t f of Order, Prompt Shismest is aseured whea thess direstions are l-llund Panel | Inside Dimensions | Art | Priee
phone reception. Used with our Detector Two e
Step Amplifier it produces very ““‘"“‘I‘ = BARAWIK QUALITY HEADSETS
sults. Al docs xnold :“:::“:‘;h ‘;,"'g,mﬂ:. These headsets have prosen on rigid tests to be one of the 6x 77
tegtur. | Gl oeaered finish wood work. vory best on the market. The tone quality fs excellent with 6x10%
Lt 8 mmlneiv.nm“nf,ilmer controls pri- an unuscal volume. Bkilled workmen make them from only the éxliq”
Hase size 6x DN da Can be hest selected materials. The receiver emses ars fine polished T4~
mary. 12 polut switeh on secondary. fekol finlsh with polished black ear pleces. Fabric coversd head Tx18~
Lungd Qs abior st oA band comfortably and quickly fitted to the head. Bupplied with 131"
LUl 3 5-foot cord. These sets were designed to sell for much higher 9x14"
K720 YPrice ............. e B $5.9% prices than we ask, and at our price are a wonderful bargain. 12x14” K430
TUNING COIL s e e e bout emtur by ar yer ofered. Bt they Sy JJ 2L IniaZiiiell U KER ) AeD
ay Aare e value ar yet offer: . oy on
Range up to 950 me- sult you we will cheerfully return your money. RADIO ““BAKELITE' PANELS
ters. “'0‘;"(‘ "'lu’d"r"' 6 K770 2000 OB .......oooiuriiiiniiiiianan ... 8385 Nm.lc: our 'y;ry Iow|pne- t;n mu“u‘ﬁ' qualiyy
copper wire, machine TS materlat. e supply genulne olita, Can-
3 of 5 ER STANDARD BRAND HEADSE
;‘n'::fg nl:.';:;m y::d 2000 ohm. . . 2 K754 Baldwin Type C with universal! jack ::':::‘:hc:lf:h""m" _lfor:l:lelt’..nﬁl“lo( wh‘l.dn ""
wol. Two easy sliding contacts on polished § K752 Murdock 56, 3000 ohm ... - 495 pltug ... 3 <. -812.60 § chemicnl and electrical properties. u.nmu
brass rods. four binding posts.  Substantial. § K764 Frost. 2000 ohm ........ 420 | K755 Raldwin Type € unit ... 5,50 | well without chipping. Won't warp. Water-
efficlent, attractive. benllh ua $2.45 K766 Frost, 3000 ohm ... co... 4.83 | K756 Red-Head, 3000 ohm .. .. 578 n{ml." Hli:f;st um:d:m&wl lnﬂ h::.l;cl\:g
K722 I'rice ... ....... . L., 0.50 strength. Attractive natural polis
K756 Western Eleetrie, 2200 nhm K768 Drandes, 2000 ohm ... ......... 6.93% finish which can be sanded and ofled for emtrs
VARIOMETER fine work.
0—Ce ¢ - ———yr -
- STk Y Bl TWO-WAY ROUND PLUG RADIO JACKS AND PLUGS Pane %7 thick (3107 ek X7 thlex
::\ra'xe:utdlm dﬂ'ﬂr:ﬂ K937  Eueh ia ofh”; 1 "":’ 'I"" "'*‘ inches|No. Pries [No. Pries [No. Price
a H n
wood forms of genuine | UAKGS T2 IR I (0 Bost materiale. Phos: m $17 _ |K450 $0.50(K 60 $0.75| K470 $0.93
solld mahogany. Correct | o tlona. Polished phor  bronse springs. 8x10 % [K4S| 75K 461 1.11jK478 1.47
Inductive ratims. L ooid | round barrel.  Fits any standard jaek. Sliver contact polnts. sxie jKasz  fosikanz  L3siK4Tz 2.08
baked windings. asitive B 4 5
emtacts,  Higheat  off- kel Bnleh. ‘Mouot on panels % to % o | 71iq K453 1.83[K463  230|K473 3.0
clency. A real bargain. ENCLOSED DETECTOR %350 80 Toh 123) |K457  1.76[K487  2.65| K477 360
S L I T PO B e S ARt i
s com. ’ b 3 5
sicte sxeopt wite. Inetud. detoctors | en the markel. | Jacel K392 Two eireuit — Each 13221 IK456  3.15'K466  4.65 K476  6.20

Supersensitive galena ays- | Only | X393 Hingle cireuft flament cont. 6%¢

ing winding form, $4.48

:.hll le;do:)“‘lz:n hn':ly ll:;l ey ‘xau L‘l:wo elrenit ﬂ‘hment cont. l'se ETCHED METAL NAME PLATES
eld. ulek, positive ad- Plug. Fe space witn set ncrews for I
VARIO-COUPLER Justment. ~ Brase Darta pol- | attaching ord.  Each........ro.i oA |3 N i e, SAae e
“um:;""' completely ped alckelaan oh s 0 = 3 black ‘background. Ail ylates
assern ot b4 v d a 2® R0 20345 are n long n
Wik this ' lonie coupier v — COMPETITOR JACK AND PLUG |wige  weent *incaiihaf c“ﬁl’fnr-
and two variometers, te- A GALENA DETECTOR Well made, durable, smooth werking. Inter- | Which are quarter clrcle 1 ch over all. and
Kether with the necessary AW Fasy fine adjustment. Crys- Oh changesble with any standard Jacka and Plugs | “ON" “OFF” which sre % Inch long. At-
other parts, a highly eM- ' . tal mounted In cup. Moold- Belder conneetions.  Nickel flnlshed metal |taching holes plerced.
clent tuning ‘g¢et can be ed base and knob. Brass parts. X503 Per Oexem ... .35
made. FEasily mounted on k narte polished niekel fnish N387 Oven cireuit jaek. Each .27¢ { Not less than one dozen sseorted sold. Specify
uvlnel. No‘b‘;lu tnclu?od. An unequaled valus. k K388 Two clreuit jack. Each $5¢ l;'-r; ‘"6 'Illll:'l: as {4::0':‘. s
rimary winding on for- : Each \ ate Variemster eendary orial
£ e RN R IS K732 Kach .0 8% K3a$ Btanderd plug. o 35¢ | Grid Varismeter Primary
coupled. for 180 to 600 meters. Multiple taps — | Vacuum Tiehler
permit fine tuning. DETECTOR CRYSTALS CARE- BINDING POSTS LT A e et PO el
K416 Not assembled nor wound hut all parts FULLY TESTED Brass, polished nickel finish. Iasreste C-mnt ;"‘".I
m‘%"‘%ﬂﬁ?':ﬂ'}"&"i,.‘"';ﬁm ""N'""' K736 Galena, Arlingwn tested, per plece (8¢ Washer and 0-81 in. screw (ts right) Serles
K4G8 Bauelite stator tube only. Each .. 35¢ g;gg $Ielult:°'dl 6‘::::“';;"& per plece 1% . .Kl;;nodh;.‘nr:‘e I".'z'! barrel and Im.('sm-)' 2“"'::::"
- | k737 Tested, .‘llllom: per pleec ... .. xnob % In. long, dozen..85¢ 8 Battery
MOULDED VARIOMETER e j K372 Rmaller size — barrel (Blamk—takes peneil or pon marke )
Polished black DETECTOR PARTS end  knob D-ll in. long.
moulded rotor  and dozen. ... 70¢ T8 ELECTRIC SOLDERING IRON
stator forms. Maxi- K725 Price cet...32s X K374 Large size with com- % 3
mum fnductance with 2 All melal parts for position knob, doren.....530s
greatest eMclency and eryatal detecter. Ne K376 Large slze with hole
mlnl!‘numAd':ll;Ibutod base l!v:lcol:M-P ll"dlllv for phons tip or wire, dozen ........... {1 1]
sapacity. 1gl fe assom b olished
e b e Thetea e nickel fnish, K378 Small size with hole for phone tp ar
:n.( will make up wire, AeBON ... .. ..iicireceinnaisranen
oML sctyoulguil] BAKELITE DIAL AND KNOB K957 Price ....... $5.75
:‘:lpmdbz(";guu‘l’:.l! Moulded of genulne bekelite, polished - SWITCH CONTACT POINTS Especially adapted to radio work. WIll enable
Wave length 180 to black finleh. Fluted kmob.  Fine Brass polished nickel finish. Al have | 70U to do neat elesn work quichly. Bimply at-
600 meters. 4% in. square, 1% in. thick. engraved ecale with sharp elear S in. long sizse 6-33 serows and tweo nuts. piete owl.:r‘.’ Ill‘ ‘{oot t::rd and ';‘I.nt Dm.
Kar2 pm., tneluding mmmum( ,""hu $3.95 mdu:gml and :fnr-.rlt:nheu':.(n:. all prlco.: ths same. Hundred §1.08 y ;!enew-l')ln .ok'l‘a;nmlm = ';'Vlll last a '_l.l‘(ou-‘c
—— —_— bttt oren jele Numbe: 'or ordinary e or ght shop woi
MOULDED VARIO-COUPLER by < g L K360 Headh X 1" Blam % fn. Hah | woadertul raloe ut the prie
This coupler is designed to . inech eannot be supplied for % tneh K362 Head. 3-16 In Mam. % In. High MAGNET WIRE
work wllthhe above warl- oy, . shaft. K".!.'llﬂdLB 13"|'“Dc h:(‘: in. "'“" Ingulated copper wire. Best quﬂnyPovm
omaeter. 'he eotator and ugs J drawn wire, one piece to a spool. rices
::::; (ormam:dn of mll‘l‘lud 5::); gll":‘ gl:':‘: ;Z:::’! }g 'l"; :::"": ':: g: = ﬁ‘l.‘n for mnnllnl wires to blnd- quoted are for 8 or. spools.
mo composition. i 'l nosts ™ Tod
B K903 3 in. Dlam. for % In. shaft. Ea.....36¢ O= = Double Cotton Enameled Green
e ae raren ftays o X919 4in Diam. for % In shaft. Fa .48 | = K388 Bores 12 D Cavered Insulation | M1k Covered
length range 180 to 6530 . - - Nuinber K990 | Number K982
meters. | Fitted with panel mounting bracket ONE-PIECE DIAL AND KNOB S WITCH LEVERS Geurs Prlec’ Gaurs Price
WS Priee ooooovnapiesrstppanrs covene ..83.78 : Moulded ';'M"" ptecar ol Moulded ecomposition ‘"mbi 18 50020, . . .45%s|20
5 polished esmpasition | = Exposed metal parts polishel
I{MPROVED IQ'KVARIO-COUPLER with (clean DR engraved nlevel fiatsh  Fitted with panel
O:I. :""“ s 82,89 scale and numerals In een- bushing. spring snd two eet
I' price shows you & trasting White enamel. Ribbed nuts. A high grade switeh.
. big sasing. = An instry- knob to fit the An X382 1% in Radius
ment nf highest qually. sttractive neat pattern.

: X381 1% in. Radt .1 2.7
moupte omsren. Shoeper | %300 2% in. Dlam for 318 1o shatC Ea.tse K30 1% I Radan [ 1€ . RANDED ANTENNA WIRE
. m. for n shaft. Ea... ) L W flexibl
luv:ln‘ plv:d.lou(hrd ll(-. K904 3 in. Diam. for 3-16 in. shaft Ea SWITCH LEVER STOP X a‘.'ﬁ’h“‘u"’f.“z"z‘:"::"{ "";"‘:‘" e ::’"."" ble
Rty mound on roouine [Wases S n. ,Dlam. for ¥ in. ‘shaft. Ea. Brass. polished niekel fini K248--100 ft. eoil 726 K248 —500 fL cnll $3.20
K396 Daren (8e. N T s 5 B

ondary wound on genuine | K906 3 Diam, for 3-16 in. shaft. Ka.35¢ ¢ — a2

bakellte tubos.  Bocon- | K307 3up in Diam: e % In. shaft. Ka.. 35¢ LA SPAGHETTI
da connections through || — —_— s ——— —— For covering eonneeting wires in eeta. Yor
soldered flexible nble- eliminates contact nolses.

M wires.
Primary has 7 taps. Can_be panel or table ROSIN CORE SOLDER INDUCTANCE SWITCH, INCLUDING ';(:;5_'.,1‘1:.::'1 l(:unllu- bralded and saturated
mounted. Range 180 to 650 meters. - 958 Per coll .... .22 KNOB AND DIAL with hest baked lustrous transparent Innln—
Helf fluxing. lhneelnlly dulmd for -nldoﬂm Mounts Iteh § tng varnish, 3 feet for. .. ... .... vre 200
BRASS ROD electrieal connections Fine fer use with e eontact iover oot | X838 Best’ quality braid and covered  with
Rupplied only in 8 inch lenkths, above electric fron. Coll will last & leng time. hind panel Enables you | Plsek insulating comnound. 3 feet for. .. .13e
K363 Threaded 847, ber 8 inch temkth. . to bulld neat attractive ANTENNA INSULATORS

K985 Nolid 3-16 inch, per 8 inch length set, Only one hole need-

R— l. | X260 S 1 ze 1x3Y
K967 Hoild % inch, per 8 inch length....l12s i With ‘mu preparation ﬂ l:';s:m'ﬁnf.’.‘"?":u Two !or ......... 17 Q k%
TINNED COPPER WIRE :'w.";.::m % %&“&.“"&1‘:‘ ‘2.".‘."‘ m;"r;..( e itares nur'n'::;: ;!‘":rlcgmr::; Km SIu z%n;g. ) Q é‘
Rize 14 tinned copper wire. For wiring sets. | glectrical and mechanieal jolnt. SRelf fluxing. be used. Dlial Indiea Au‘.:'ctln upend s xm “ ok I%ﬂ - =
Best size for nest job uul propor mnlu —_ wiping contacts. b and Glal,...81:80 | Taq
K969 Ten feet for - . 12 K285 Price including knob an a o for ...
LONG NOSE PLIERS — — -l.(_:“ Rize 1%3;0%
CHOKE COILS AND RESISTANCES /\ X970 Price ...$1.10 TER o for ... 0
For Super Regenerative Cirewit - The handiest pliers OUTDOOR LIGHTNING ARRB o il e X260 K262 K284
K358 100 Milithenrie Iron core choke coll \/ for radlo work. Made | w980 Price ...........$1.58 SOLID BARE COPPER WIRE
POWCH) o .10 e 806 e i s .$1.20 l‘ fine hardened steol. | proteet your instruments = e e e e
K334 10 Millihenrie Open core choke coll. ength 5 inches. with this lightaing arrester. Rnlid bare ecopper re for seriala,
?3‘5"7 1 s TR o Ay SO e .’; — ERS You eannot lﬂurdmml w. wiring instruments. =~ =
_,000 m on-In llc ve wire woun DIAGONAL JAW._. P Weatherprool poreelain ecase. = i 14
resistance. Each ....... .$4.59 Al ap (ype. Permanent. Ro11d Bare Copper re, sise
K;:: 12, 2{01‘:"’;:"“ Imnuldul rellll:hnf: El" 45 ;!nn l‘rlee‘“i.f o 910,03 = D‘;‘bf.'p The most practieal K248--100 ft. coll 4% K242—500 ft. eedl $2.35
K 5 enrle Opm eare oke ool or fine o rieal wor quality arrester abtainable. 8olid Rare C r Wire. siee
Fach 92¢ | Made of hardened steel Undstmsi tecs Tanirosed oppe
K359 | Hentie Tron core, chake eofl, s $1.20 | Length 3 _inches. ot oy | k248100 1. col 676~ K24S-300 Tt ot 33,08

THE BARAWIK CO. Cuseti Riras CHICAGO, ILL.
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KNOW WHO IS SENDING

Get twice the pleasure and usefulness out of your receiving set. A
Look up the name and location of any ship or land station §
whose messages you pick up—Ilean the name and address
of that amateur whose sending set you just heard.

o

4th Edition of the

CONSOLIDATED RADIO
CALL BOOK

/ Two-Color Radio Maps

Five of them are Continental Maps showing all stations throughout the world hand-
ling commercial traffic, with their calls; one showing the amateur radio districts of
the United States and the principal radiophone broadcasting stations with their calls;
and a map of the United States Weather Forecast Zones. Seven wonderful, two-
color radio maps with a wealth of information that will give you a great deal of
pleasure and knowledge.

Ninety-five per cent of all Amateur Calls in the U. S. and Canada are
Listed Besides Other Valuable Information Contained in This Book

Amateur Radio Calls of the United States and
Canada; Every Vessel, Coast Station, and
Radio-Compass Station in the World; Radio-
phone Broadcasting Stations of the
United States; Every High-Power
Station in the World; Special Land
Stations of the United States; Time
Signals, Hydrographic and Weather
Reports of the United States and Prin-

Morse Code and Continental Signals; and
Complete General Information covering Dis-
tress Calls, International Safety Signal, Use
of 800-Meter Wave Length, Amendments

$130

and Changes in Various Governmental Reg-
ulations, How to Determine Charges on
Radiograms, Free Medical Advice by Radio
to Vessels, and much other useful
information.

And every vessel and land station
in the world is represented and listed
alphabetically, according both as to
name of vessel or land station, and

cipal Foreign Countries; Internation- Propaid to call letters. The Consolidated
al Abbreviations; Assignment of In- Radio Call Book is the only book
ternational Calls; Press Schedules; Radio- in print officially listing all the Radio
gram Rates; Cable Rates; International calls as issued by the Bureau of Commerce.

And the New Radiophone Broadcast Section
is particularly complete and gives all avail-
able information concerning calls, wave

lengths, PROGRAMS, etc.

Published by

Consolidated Radio Call Book Co., Inc.

06-O8 Park Place. New York City

Great 40-page Supplemeht FREE to all
who have the 4th Edition Call Book
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E S ¢|
| Radio for the Be-
ginner E
By ARMSTRONG PERRY
(Continued from page 54) [
™ " i num 1

thing the novice encounters is the fact that
there are soft tubes and hard tubes. They
feel as much alike as a pair of china eggs
and the terms seem ambiguous until he finds
out that they refer to the invisible insides.
The emptier they are, the harder they arec.
*The introduction of gas, which is put in in
place of air, partly because air hastens the
burning off of the filament, makes the tube
softer, helping the flow of current between
the metal parts. Soft tubes give better re-
sults than hard tubes, as detectors,,but are
likely to have a shorter life. The more per-
fect the vacuum, the longer the filament
lasts.

There are about a dozen varieties of
American-made electron tubes used as de-
tectors. They differ in design, though all have
the same three elements inside; namely, fil-
ament, grid and plate. In some the fila-
ments are coated, with thorium oxide or some
other oxide, which assists the discharge of
electrons and to a small degree retards the
burning away of the metal. Usually the fila-
ment is encircled by the grid, or is close
beside it, and the plate is a cylinder that
surrounds both. One type has the plate out-
side the glass tube. In attempting to place
the three clements in the most efficient re-
lations to each other, manufacturers have
employed the highest priced engineering tal-
ent on the market. So sensitive is the de-
vice, that changes that appear to the layman,
too small to make any possible difference in
the operation of the tube, have had most
important results.

Filament voltage was standardized for a
long time at 4 to 6 volts. To secure that
voltage, with enough amperes back of it to
heat one or more tube filaments for periods
of forty to eighty hours, the storage battery
is necessary. Such batteries cost so much,
weigh so much and need so much recharging
that radio engineers recently designed low-
valtage tubes that can be operated with a
single ordinary No. 6 dry cell, thus meeting
a tremendous popular demand.

In all types of tubes, considerable indi-
vidual variations are discovered hy the user.
Like FFord cars, each seems to have a cer-
tain personality. Those aristocrats among
radio bugs who can afford to have a dozen
or more tubes usually have a favorite that is
tenderly cared for, used only when special
stunts are in progress, and is mourned long
after it succumbs to the inevitable and goes
“dead.”

Some types of tubes are more critical than
others. One type will operate successfully
while the filament voltage is changed con-
siderably hy the manipulation of the rheo-
stat, while another may demand the most
accurate adjustment of the voltage.

One heginner bought two at one time that
never brought in a signal until he had had
them for mouths. The dealer had prepared
him for this cxperience hy telling him that
they were critical on the plate voltage. They
were “spares” so, instead of discarding his
untapped “B” battery, which operated the
tubes he was using successfully, he tried
out the new tubes from time to time and
waited for the battery to run down and ad-
just itself to the tubes. Onec night the new
tubes began to bring in the signals and
proved to be just as satisfactory as the oth-
ers. When a new “B" hattery became neces-
sary he bought one with taps for adjusting
the voltage.

Some tubes burn blue when the plate volt-
age passes a certain value. This is not a
dangerous symptom, if the voltage is imme-
diately reduced so as to bring the tube back
to normal. While burning blue, the tube re-
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fuses to do much of anything else. The
complaint it pours into the ears of the op-
erator indicates plainly that it is in pain
from the overdose of juice.

The gossip of the fans around the radio
counter concerning tubes is interesting, and
sometimes misleading. By listening long
cnough it is usually possible to find parti-
sans of all the tubes on the market. The
dealer’s advice may, of course, be prejudiced
by his contracts. Dealers are being sewed
up to some cxacting terms these days. On
the other hand, the electron tube business
is in such strong hands that greater danger
lies in the purchase of tubes illegally manu-
factured and sold than in any choice that
may be made among those manufactured by
concerns that have the right to make them

The “hoot-leg” tubes, as the illicit ones are |

called. may accidentally be good in rare in-
stances, but the chances arc against them.
One illegal concern is reported as having
matters arranged by a shrewd lawyer so that
by changing the alleged ownership of the
factory every few weecks it will be able to
continue its business for a year ar more
hefore the axe falls. Once it was run in
the name of a minor without his knowledge
or consent.

The public interest in the new low-voltage
tubes is at a high pitch just now. FEvery
radio paper is deluged with inquiries as to
what these tubes will do, and how to install
them. The answer, so far as present cxpe-
rience goes. is that they will do almost any-
thing that the older types will do. and will
work in most of the circuits commonly
employed in receiving apparatus sold to
the general public. The filaments of these
tubes are exceedingly delicate, but are so
well made and carefully mounted that they
are shipped and handled with as small a
percentage of breakage as tubes that appar-
ently are more rugged. These low-voltage
filaments do not glow brightly when brought
to the proper temperature, and that gives
them longer life. The elimination of the
storage battery, which thev make possible, is
considered an advantage by many beginners,
for it saves expense and makes possible
good receiving outfits that can he easily
carried from place to place.

One beginner burned out his first low-
voltage tube within an honr, The reason for
its shortness of life was not apparent at
first, but after consulting experts he decided
that it was due to the installation of the
tube in a horizontal position. He was using
it in a receiving set designed for the older
types of tubes, where the socket was hori-
zontal. He purchased an adaptor and put
the low-voltage tube in the proper position.
It seemed probable that the filament, when
hgated, sagged against the plate and burned
on,

Brieflv, the things to be considered in the
selection of a tube are these: (1) Was it
made by a concern that had the legal right
and the proper equipment to manufacture
it? (2) Has it the highest possible sensi-
tivity and the shorter life that ordinarily
goes with it, or less sensitivity and longer
life? and which of the two meets the re-
quirements of the buyer? (3) Does it re-
quire a storage battery for lighting the fila-
ment or can it be lighted with a dry cell?
Which is desired.

The tube sockets in most receiving sets
sold in this country will take most of the
American  receiving tubes. though the
new low-voltage tubes require an adaptor
when used in sockets made for other types
of tubes. The WDI1 tube with special hase
is no longer manufactured, its form having
heen changed and it is fitted with a standard
base; it is known as WDI12,

Amplifier tubes are less critical in adjust-
ment, harder as to vacuum, and longer lived
than detector tubes. Some tubes can be
used either as detectors or as amplifiers. If
that seems desirable to the purchaser, he
should ask for tubes of that type.

|
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Popular Astronomy
By ISABEL M. LEWIS, M.A.
(Continued from page 16)

of luminosity is surrounded by an exten-
sive nebulous envelope which in some in-
stances has been known to remain for
years after the outburst has subsided.
Nova Persei, the brilliant nova tha: appeared
in 1901, and Nova Aquilac No. 3 that
appeared in 1918, still have these nebular
attachments very much in evidence on
photographs that were taken long after
their splendor had faded away. It is im
possible to say, though, whether these
nebular surroundings are produced by a
sudden expansion of the star’s atmo
sphere and the expulsion of gaseous
vapors from the star’s surface as a resnlt
of the sudden, abnormal increase of radi-
ation pressure which would accompany
the tremendous increase in luminosity of
the star, or whether it is the dusky nebula,
into which the star has run, illuminated
by the light from the star itself or by
electrical excitation,

One fact that secems to be assured in
every case is that the star itself survives
the catastrophe. The disturbance is con
fined to the surface and atmosphere of
the star and to #s immediate surround-
ings. If our sun is to pass through the
nova stage we may feel certain that it
will come through the experience with
nothing more than surface changes or a
slight permanent drop in radiant energy.
As to the ecffects of the catastrophe upon
its satellites, we cannot speak so opti-
mistically. If our sun should suddenly
pass through the nova stage of its exist
ence it would mean the end of the world
in the twinkling of an eye, the destruc-
tion of all living creatures upon the
carth and any other inhabited planet, and
the utter and immediate extinction of all
vegetation by the burning heat of a sun
whose radiant energy would be increased
many hundred- or thousand-fold in a few
brief hours. The fair face of our planct
would become seared and blackened, as
by the passing o: a mighty all-enveloping
fire and the occans would disappear in
rapidly evaporating clouds of vapor. No
more complete destruction of the carth
could be pictured by the theologians of
olden times, who delighted in predicting
the end of a wicked world, than would
actually take place if our sun should
pass through the experience that has
probably fallen to the lot of most stars
in the heavens at some period of their
existence. Whether the interiors of the
planets as well as their surfaces would be
transformed by the sudden, tremendous
increase in radiant energy that is char-
acteristic of a nova is less certain. The
nebulosity that surrounds the sun imme-
diately after the catastrophe, whether an
extension of the solar atmosphere or a
dusky nebula reflecting the light of the
sun, or excited to luminosity by it, would
envelop all of the planets of the solar
system, and it is possible that if the sun
should hecome a nova its planetary sys-
tem would be entirely remade from the
material of former worlds and the sur-
rounding nebulosity.

To bring complete and utter destruc-
tion to all forms of life upon the surface
of the earth, and to transform our globe
into a seared and blackened ruin, it would
not be necessary for the sun to acquire
more than a small fractional part of the
tremendous outburst of radiant energy
that is characteristic of a nova, We have
said that many novas have been known
to  show considerable fluctuations of
brightness before the final outburst has
taken place.  Any fluctuation in the

75

W RN | ) N B |

If the subscriber paid direct

which has made the service possible.
Then there are the people who pro-
duce the raw materials, the supplies
and manufactured articles required
for telephone service.

They would include hundreds of
thousands of workers in mines, smelt-
ers, steel mills, lumber camps, farms,
wire mills, foundries, machine shops,
rubber works, paint factories, cotton,
silk and paper mills, rope works, glass
works, tool works, and scores of other
industries.

Suppose that every Monday morn-
ing all the people who have a hand
in furnishing your telephone service
came to your door for your share of
their pay. From the telephone com-
pany itself, would come operators,
supervisors, chief operators, wire
chiefs, linemen, repairmen, inspectors,
installers, cable splicers, test-board-
men, draftsmen, engineers, scientists,
executives, bookkeepers, commercial
representatives, stenographers, clerks,
conduit men and many others, who
daily serve your telephone require-

ments, unseen by you. When you pay your telephone bill,

the money is distributed by the com-
pany to the long line of people who
have furnished something necessary
for your service. The Bell System
spares no effort to make your service
the best and cheapest in the world,
and every dollar it receives is utilized
to that end.

There would be tax collectors to
‘take your share of national, state and
municipal taxes, amounting to over
forty million dollars. There would
be men and women coming for a fair
return on their money invested in tele-
phone stocks and bonds—money

“"BELL SYSTEM”
AMERICAN TELEPHONE AND TELEGRAPH COMPANY

AND ASSOCIATED COMPANIES
One Policy, One System, Universal Service, and all directed
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operator would. Adopted by U. S. Government, and leading Universities,
Colleges and Telegraph Schools. 3 styles. $14 to $30. Catalog free.
If vou own a Radio Phone Set and don't know the Code, you are
missing most of the fun.

OMNIGRAPH MFG. CO.

22 Hudson St., NEW YORK

Work like magic in emergencies or prove
whether your door or padlocks are burglar
proof. Open and test thousands of different
loeks. Recommended by users in ten dif
ferent nations. Most wonderful and aniy
keys of their kind. Send $1 today. Novel

key chailn FREK with set.
MASTER KEY CO., 8.8 Manhattan Block, Milwaukes, Wis,

Wonderful, new device, guides your hand; corrects
our writing in few days. Big improvement in three
ours. No failures, Complete outline FREE.
Write C. J. Ozment. Dept. 44 St. Louis, Mo,
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YOU CAN EARN

550 A Week

six months from now—if you
sign the coupon at the bottom
of this column today.

We will teach you in half a year's time,
from the day you enroll as a home student,
the vital principles of Practical Electricity.
We will loan you the big laboratory outfit
shown in this advertisement, and a similar
outfit, later. Other helps and suggestions
will be offered as fast as you are ready for
them. Students will receive personal in-
struction from the President of the school.

This s Laboratery Oatfit No. 1, given to every
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tn & month after you have had it you ean do
anything an ordinary electrical worker ean do.
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from our Broadcasting Station by our Presi
dent. If you haven't a receiving set, you can
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You need mot be told that Electricity offers
a better chance for advancement and a bigger
sfarting salary than any other trade or pro-
fession.

With our certificate of qualification you can
enter this great profession at a salary of $50.00
or more a week, and as you advance in knowl-
edge and expertness, your salary will he in.
creased surprisingly.

We operate, in Milwaukee. the largest Elec-
trical School in the United States. With the
help we offer students, who study at home an
hour or two each evening, through the Presi.
dent’s lectures given in our Radio Broadcastin
Department, reaching every city, town an
hamlet in the United States, you get, twice a
week, free, knowledge that wilY help you amaz
ingly in your studies.

The lessons are written in simple language,
and anyone who can read a newspaper can
understand them.

We will make it easy for you to become a
member of our great home student body if you
will sign the coupon below. It is best not to
delay, as our offer will be withdrawn when
one thousand additional students are enrolled.
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Extension Oivision,
8chool of Engineering of Milwaukee,
Dept, F5, 415 Marshall Street, Milwaukes. Wis.
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brightness of the sun amounting to sev
eral hundred per cent of its normal out
put would be quite sufficient to destroy
all forms of life that exist on the face of
its planets as if by the scorching breath
of a passing prairic or forest firc on a
tremendous scale. The average nova at-
tains a luminosity that is many hundred
times its normal brightness. Nova Aquilac
No. 3 acquired in a few brief days an
increase of more than sixty thousand-
fold in radiant cnergy. An increase of
less than ten-fold in the luminosity of
the sun would be amply sufficient to de-
stroy all life and to blacken the face of
the carth,

At the present time the sun indulges
in slight irregular fluctuations of bright
ness amounting at the most to less than
twelve or fifteen per cent of its normal
output of energy. It is possible that in
the past it may have gone through more
noticeable fluctnations of brightness, suf-
ficient, some believe, to have caused the
cycle of glacial and inter-glacial periods
that are known to have occurred in past
ages. On the whole., however, Old Sol
has been remarkably kind to his satellites
and remarkably even in temper, having
indulged in no abnormal outbursts in the
past billion years, if we are to accept the
evidence preserved in the surface rocks
of the earth’s crust. According to the
statements of the geologists, no abnor
mal changes such as would result from
a many-fold increase in the sun's lumi
nosity have taken place on this planet,
since the earliest geological ages of at
least a billion years ago. During this
period the process of evolution has pro
gressed uninterruptedly upon the surface
of the earth, either because the sun has
possessed a firm control over internal
forces or hecause it has steered its family
of satellites so skillfully through the
universe of stars to which it helongs,
that all encounters with cosmic dust
clouds, meteoric swarms, or stars, lumi-
nous and extinct, have heen safely
avoided. During the comparatively re-
cent period, a few million years at most,
within which human life has existed upon
this globe, the temperature of the earth
could not have differed greatly from what
it is today. During the ice ages the
average surface temperature of the earth
must have been comparatively low, but
not fatally so. So sensitive is the human
race to its environment and so narrow
is the range of temperature which it can
withstand, that a sudden change of two
hundred degrees or so in the earth’s sur-
face temperature would bring about its
destruction. Yet such a variation in the
earth’s surface temperature would be
brought about if the sun showed a fluc-
tuation in brightness no greater than can
be observed in thousands of variable
stars. It is by no means unusual to find
a star varying irregularly in brightness
by as much as several hundred per cent
of its average brightness instead of the
ten or fifteen per cent that is observable
at the most in the case of our own sun.
It is true that the sun is a variable star,
but its range of variability is so small
that its effect upon the earth’'s tempera-
ture is practically negligible. How long
the sun will pursue its journey through
the universe free from disturbances either
from without or within is a question.
The sun, like the human race, is getting
on in years. It doubtless passed the peak
of its glory many billion years ago and
is now on the downward path, a small
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THE HOW AND WHY OF
RADIO APPARATUS

By H. W. SECOR, E.E.

This newest book on radio matters fulfllls a distinct
gap In wireless literature in that, while the treatment
is made as understandable and as free from mathematics
as possible, it at the same time incorporates a wealth
of technique and instruction for the Radio Amateur—
the Radio Operator—the Installation and Designing Ex-
pert—as well as teachers and students of the subject in
general. A very hroad field has been covered by the
author, at the same time glving a great deal of informa-
tion not found in other text books. If you are engaged
in any branch of the Radio or allied arts at all you
wiil surely need this latest contribution to radio litera-
ture, which is destined to be found on every radio man's
book shelf before long. A glance at the following tist
of chapters gives but a very scant idea of the extensive
and useful radio knowledge provided in its text: The
Induction (‘oil; The Alternating Current Transformer;
Radio Transmitting (‘ondensers; The Npark Gaps: Ra-
dio-Transmitting Inductances; Radio Recelving Tuners;
Radio Receiving Condensers: Detectors: Telephone Re-
ceivers; Radio Amplifiers; (onstruction of a Direct
Reading \Wavemeter and Decremeter: Antenna Construc-
tion; The (alculation and Measurement of Induct-
ances: Appendix contalning very useful tables, cover-
Ing all subjects treated in this very unusual book.
This newest of Radio Works, cloth bound in Vellum
de Luxe, Gold Stamped and Hand Sewed, has 160
pages. Size of book 8 x 9 (nches.

The How and Why of Radio Apparatus
Postpaid, $1.75

Experimenter Publishing Co.
Book Dept., 53 Park Place, New York City




Science and Invention for May, 1923

dwarf star of great density, on the way
to extinction. So far as man can tell, it
shows no signs at the present time of
unusual activity, above that of its normal
sunspot period of increased activity, and
though vast cosmic clouds abound on all
sides at no great (Imtance from the solar
system and might conceivably bring about
its destruction, there is little cause for
apprehension on this score.

It is more than probable that the sun
will continue to shine with its present
splendor undimmed and that the earth
will continue to be a suitable abode for
life long after the human race has passed
away through self-destruction or as a
result of its own follies, though there
exists the possibility of the destruction
of the human race and the end of the
world for this planet by forces that lie
far bevond our control. Tt is in the pas-
sage of the sun through the nova stage
that we see the possible end of the world
through the operation of such forces at
some future date.

Old Time Optical

Instruments
By T. O'CONOR SLOANE, Ph.D
(Continued from puye 15)

PRERIIE T S RSO

utmm.

not even have a chimney, and Argand had
not yet invented the central draught lamp.
Another feature about the old magic lantern
was that it was not contained in a case; the
general idea was to divide a room in two
parts and have the lantern in one part and
the audience in the other. There is little
doubt that this lantern, which was probably
constructed during Father Kircher's life-
time, was one of the most esteemed articles
in the museum.

We also illustrate a microscope, and here
the reader will be interested to see what is
almost a reproduction of the simpler type
of microscope of the present time. There
is a barrel supported on its base, to be looked
through, carrying the lenses which latter
is provided with a stage to carry the slide,
and what is very interesting, sub-stage illu-
mination scems to be provided fur by the
opening in the base. Just as in the case
of the magic lantern, the very clear pic-
tures tell their story.

And finally we show another object from
the same museum, a description of which
is given in a Latin caption below it to the
following effect: “A machine for the de-
sired firm support and convenient use of the
large sized telescopes, a system hitherto
lacking and invented and used by the Rev-
erend Father Giles Francis, S. J. of Goet-
tingen.” This amazing telescope may be
regarded as one of the predecessors of the
Mt. Wilson instruments, and if we take the
man as being of correct relative size, the
telescope was truly gigantic. A scale of
dimensions is given in the corner of the
picture, and would indicate that it was
thirty-five to forty Ruman palms in length,
which is about twenty feet. So it would seem
that our little man should really be some-
what larger. What we have illustrated goes
back about two hundred and hfty vyears
Father Kircher died in 1680 and the book
from which these illustrations were taken
is dated 1709.

In one of his works Father Kircher tells
of someone who traveled about exhibiting
pictures with his magic lantern, which was
one of the novelties of that epoch, and the
credit for its invention seems unquestion-
ably to belong to him.
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Thousands Can Draw

CARTOONS

Who Have Never Even Tried

at routine, uninteresting jobs who could

be successful cartoonists. Many are
earning pitiful salaries who could make won-
derful salaries in cartooning. Briggs, Fox,
Fisher, Goldberg and other leading cartoon-
ists are credited with earning more than the
President. Yet a few years ago many of our
most successful cartoonists never dreamed
they could draw a good cartoon!

| The World’s Easiest, Pleasantest
and Best Paying Profession

Just waich a cartoonist work. A few little
lines—a couple of simple curves—a splash
of black here and there—and then you see a
splendid cartoon before you. With a few
strokes of his pen, he has taken some little
incident of his day's experience—some humor
ous or sad scene he has witnessed—and pro-
duced a cartoon which tells the entire story
to thousands of newspaper readers.

THOUSANDS of men to-day are working

New Easy Way to Learn
Cartooning

This fascinating ability to draw cartoons
can now easily be yours—this ability which
can mean so much real pleasure and profia to
you. Through a wonderful new ethod you
receive right at home through the mail a
complete training in Cartoon making and per-
sunal corrections on all of your work from
| vne of America’s tost prominent cartoonists!

Cartoonists earn from $60 to far over $300 a week. Why tie yourself
to work that is drudgery when through a remarkable new method you
can easily learn at home in spare time to draw cartoons that SELL?

With his help, you can in an amazingly short
time, learn to draw the comic strips, humor-
ous, political and animated cartoons which
are in such big demand.

Learn More about Cartooning

Send for FREE BOOK

Never have cartoons been so popular. Mil-
lions of dollars were spent last year on car-
toons of all kinds—and every week news-
papers increase the amount of cartoons used.
Get full details on the amazing opportunities
in this fast growing field of Cartooning and
full information on this remarkable home-
study method. Mail coupon for FREE
BOOKLET today.

Washington School of Cartooning
1144 Marden Building Washington, D. C.

Washington School of Cartooning,

1144 Marden Building,

Washington, D. C.

Please send me without obligation, your illustrated
FREE BOOKLET on Cartooning.

Name 50063 0005000606000000060000000000000003030
(\Mlle name plainly)

Address ... ... e e e .

CItY .o i e State . ......... 0

If under 16 years, please state age.............. .

T ——

WHAT’'S YOUR GAME?

1f it's outdwur sport, select your equipment now.

$4. 75
0y’s 2.9
snou $3.25 to $5. uu
Catcher's mitts $3.50 to $6. uu
first Basemen'’s gloves 32—35
Fietder's gloves, boy's 85¢
Men’s $1.60, $2.75. 33 50, 85 00

34 $5. $7.50
Sl 5 0 to $6.00
0 to 3;2 .00

BOXIN
Gleves, per set. .
Tights

Shoes, $2.
Punching bags. . $3. 95
Send Money Order feor

prompt delovery

o

TENNIS
$3.00 to $13.00
40¢ and 50¢ each
.$1.50 and $3.00
Rackeot cnsn ...50¢ to $2.50
GOLF
Set. 5 clubs, bu and 2
balls $14.

Shoes ...
Jaskets
Sweaters

Do you like to take plnnru'
Here 15 your chante. A post ear
folding roll film camers with
ble t. 8 lens and Ilox shutter

‘00“. price
CIAL $9.49.
'ull liue of Kodaks, Cameras,
Grafiex, Films, chemicals, pa-
pers and accessories.
FISHING

Rod $2.90, 10.00
Reals .. . $4.00, ;370 $400
Lines .. 00 ft.
Money back if not

satisfied

522 Sixth Aveave, New York City
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PROTECT YOUR IDEAS

Any new article, machine, design or improvement thereof, or any new com-
bination of parts or improvements in any known article which increases its
efficiency or usefulness, may be patented, if it involves invention.

IF YOU HAVE ANY NEW IDEAS

which you feel are useful, practical and novel, take prompt action toward pro-
tecting vour rights. 1f you have invented any new machine, or new combina-
tion of parts or improvement, or new process or design,

SEND DRAWING, MODEL OR DESCRIPTION

of it for information as to procedure to secure protection.

WRITE TODAY FOR BLANK FORM

‘‘Evidence of Conception’’

to be returned to me with drawing, description or model of your idea.
Promptly upon receipt by me of your idea ! will write you fully as to procedure
and costs.

NO CHARGE FOR THE ABOVE INFORMATION

All communications are held in strict confidence. My personal, careful
and thorough attention is given to each case. 1 offer you efficient, reliable
and prompt service—based upon practical experience. Highest references.

Write to-day for free book “How to Obtain a Patent.” ‘This book will
give vou valuable information, and it may save you much time and effort.
Send for it NOW.

My practice is devoted exclusively to United States and foreign patents and
trade marks. Very probably I can help you. Write to-day.

CLARENCE A. O'BRIEN, Registered Patent Attorney
1900 Southern Building Washington, ID. C.

CLARENCE A. O’'BRIEN, 1900 Southern Bldg.,
Patent Attorney, Washington, D. C.

Please send me your free booklet “Hoav ro Obtain a Patent” and
blank form “Ewidence of Conceptinn” without any obligation on my
part.

lw RITE CLEARLY)

o

L
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Edited by
Joseph H. Kraus

| i'SENEFUR‘;sy.}.'IH

==THIS FORM

Don’t Lose Your Rights

Before disclosing your invention to any-
one send for blank form “Evidence of

.ln this Department we publish such matter as is of interest to inventers and particularly to those whe
are in doubt as to certain Patent Phases. Regular inquiries addressed to "“Patent Advice” cannot be answered

Conception” to be signed and witnessed.
A sample form together with printed in-

by mail free of charge. Such inquiries are published here tor the benefit of all readers. lf the idea is structions will show you just how to work
thought to be of impourtance, we make it a rule not ta divulge sll details, in order to protect the inventor up your evidence and estsblish your rights
as lar as it is pussible to do so. before filing application for patent. As

Should advice be desired by mail 8 nominal charge of $1.00 is made for each yuestivn. Sketches and registered patent attorneys we represent
descriptions must be clear and explicit.  Only one side ol sheet should be written on, hundreds of inventors all over the U. 8.

NOTE:-Before mailing your letter to this department, sce to it that your name and address are upon the

and Canada in the advancement of inven-

letter and envelope as well. Many letters are returned to us because either the name of the inguirer or his tions. Qur schedule of fees will be found

address is incorrectly given.

reasonable. The form “Evidence of Con-
ception” sample, instructions relating to

HOOK'S PERPETU%I(.)NMOTION—-PRO AND

(707) George H. Hook. Salina, Kansas, writes: |

am sending lherewith a  photograph of a
wooden model of a perpetunal motion machine
which I have invented and a newspaper clipping,
and would like to know what is wrong with the
machine. The wheel at the bottom of the track-
way 20 inches below the center is raised by a
force dclivered 10 inches from the center, and
upon reaching the center becomes neutral.  The
question is, does it take as much power to raise
that wheel and weight from the position below
the common center by a force delivered 10 inches
from the center as the same wheel and weight
would develop in descending the same distance
20 inches from the center.

He then says that the photograph is not com-
plete as he does not wish to expose the entire
machine and he will explain what the photo-
graph does not show, and continues with his
explanation. He states that the reason he failed
to make the machine operate is because he had
neither time nor money. To this letter we replied
requesting further information in the form of a
dizgram. Mr. llook answered this communication
by stating that he did not think a diagram was
necessary, and then elaborated on his previous
description, making it evident that we were to
answer yes or no to the question above alluded
to, namely, whether or not a weight dropping 10
inches located twenty inches from the center
would develop more power than a weight being
raised 10 inches located ten inches from the
center. Mr. Hook then mailed circular letters
to his friends, stating that we were unable to
reply to his perpetual motion machine theory
because it was, to his way of thinking, without
a doubt a positive project.

A. 1. 1i we say yes to the inquiry as given
it is evident that we would be claiming that
Mr. Hook had actually developed perpetual mo-
tion. It is evident that we can say neither yes
or no to the question directly as given. Natur-
ally, a weight droppiug 10U inches and located
twenty inches from the center will raise another
weight 10 inches, but ten inches from the center;
we certainly do not believe that Mr. Hook has
designed a inachine whetein a weight will drop
this distance repeatedly as the machine oscillates
or rotates. We do not desire to accuse Mr. Hook
of attempting to use our letter for publicity pur
poses, but in view of the fact that a multigraphed
letter of this nature reached us, we would be so
impressed. We wish to advise Mr. Hook, as well
as all perpetual motion enthusiasts, that no per
petual motion machine has been designed up to
the present time, in which the reason for its
non-operation cannot be given; in other words,

rcasons why any perpetual motion machine will |

not operate can be stated always. If the inventor
refuses to disclose certain features of the inven.
tion, or if he sends a little snap-shot_photograph
of the model, it is of course impossible to give
an explanation unless the photograph is at least
lettered and labeled

It is unnecessary for anyone to make an elabo-
rate drawing. Several rough pencil sketches
would suffice. The parts referred to should be
labeled. The inventor of the aforesaid perpetual
motion machine did not label parts, neither did
he describe his machine so that even those versed
in mechanics could understand it. He further
distinctly specified that portions of the machine
had been omitted as he does not desire to disclose
the entire details, consequently. we will make this
proviso. If the perpetual motion machine of Mr.
Hook operates we will feature the same on our
front cover. We will further reimburse Mr. Hook
for the cost of his model provided that his
machine operates, so that if he develops the
machine to such an extent that it will actually
function and continue to do so without additional
assistance, just employing the falling weights, the
machine will cost him nothing to build. To those
who desire information on perpetual motion ma-
chines, we would suggest that their drawings
should be exnlanatgry epourb tg warrant serious

X X . | obtaining of patent and schedule of fees
consideration, and we will disclose those devices sent upon request. Ask for them,—a post
to no greater extent than we have disclosed the card will do. '
details of the machine in this description of the
machine invented by Mr. Hook. Our confidence
in the non-operation of the device is given in
our challenge. P
RUBBER STAMP AND ROTARY GASOLINE 25

ENGINE 255 OURAY BLDG.,

1(7?8) llowan{ K. Kna;})lp,.Rushville. 1., asks WASHINGTON, D. C.
whether or not he can ohtain a patent upon a . = -
rubber stamp having a curved base and also if Originators of form Evidence of Conception
we deem it advisable that he patent a rotary
gasoline engine,

A. We doubt very much if a patent upon a

rubber stamp with a curved base could be se-
cured. A patent search would determine this,
This can be made by any reliable attorney at a
rcasonable cost.

With reference to rotary gasoline engines, we
would advise that there have been a great many
of these patented. In fact, about three hundred
differcnt rotary gasoline engines have been de-
signed and are covered by patents issued by the 5 ) . 4
UI. S. Patent Office at Washington, One of the BTN ST e LS E
best of these is the Tesla rotary gasoline engine. v

There are several concerns in the West that TO THE MAN WITH

are actually building rotary gasoline engines, but

few if any of these have found a market, and |59 AN IDEA

unless the rotary gasoline e¢ngine is unique in .
design and remarkably efficient, we doubt very I offer a comprehensnve, ex-

much if you will ever be able to place your idea perienced, efficient service for
before the public, | his prompt, legal protection and
WATER TRACTOR, the development of his proposi-

(709) A. Kurzawski, los Angeles, Cal, has tion.

designed a water tractor having a belt with a @l . Send sketch, or model and descrip-
group of paddles mounted thereon. He also sub- tion, for advice as to cost, search
mits a drawing for an oil lantern having a glass through prior United States patents,
guage on the outside to indicate the height of ete. Preliminary advice gladly fur-

the fuel. He requests our advice, "'R}f;de;g;?ﬂ-\:fc:lﬂr ef-amili:‘lrity with
. A ; . . ] i
A. Your water tractor is, we will admit, a various arts frequently enable me to

little more efficient than the regular water wheels, ! e : :

but very slightly so, due to the friction on the :ﬁ:r:t;;le);":gm:e ‘;;?2': :z tofiprobs
part of the sprockets and chains. It would be 28 any expense. d E 0 SRS
much better to parallel several water wheels, or | ﬁooklet of valuable informatio

connect them in a series formation, one in back IF and form for properly disclosinn
of the other, than to attempt using your method. I8 your idea, free on reques: wmﬁ
dA gl'lra‘ge on the side of lanterns his not a new * today, : ’

idea, 1e reason it is not put in these positions

is because of the added cost of such lanterns, RICHARD B. OWEN, Patent Lawyer

Some lanterns are equipped with a moving scale 164 Owen Building, Washington, D. C.
to denote whether or not they are full. Particu- 2l 2276-8 Woelworth Bldg., New York City
larly is this true of oil stoves. We doubt if a
patent upon either of the two ideas would bring
any worth.while financial return,

8

ATENTS Corvitionts
AND
COPYRIGHTS
Before disclosing an invention, the inventor should write
for our blank form, “RECORD OF INVENTION.” This should be
signed and witnessed and if returned to us together with model or sketch

and description of the invention we will give our opinion as to its
patentable nature. Radio and Electrical cases a specialty.

Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,”

sent Free on request.  Highest References Prompt Attenti R ble Terms
" oo FREE COUPON 0o erscrssrasts o o1 1is st ps i (s s iy
VICTOR J. EVANS & CO., Patent Attorneys
Chicago Offices: Pittsburgh Officess Philadelphia Offices: San Francisco Officess
1114 Tacoma Bldg. 814 Empire Bldg, 714-715 Liberty Bldg. Hobart Bldg.

New York Offices: 1001 Woolworth Bldg.
MAIN OFFICES: 779 NINTH, WASHINGTON, D. C.

THOMAB: o 0000005000001 s0iiiainoeieiliebiaiiesseeeieiee Address . . . Y R A N T )
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YOUR BOY’S HAPPINESS

is one of vour first considerations. Get the BOYS'
MAGAZINE for him, He needs this great boys’'
periodical. Parents owe it to their sons to give
them clean, interesting and instructive reading that
will make them self-reliant, manly and courageous.

AN 8 MONTHS’
TRIAL SUBSCRIPTION
FOR ONLY 50 CENTS!

(This is way below the regular price)

Each issue of THE BOYS' MAGAZINE con-
tains from two to four splendid serial stories and
from twelve to twenty thrilling short stories, be-
sides special departments devoted to Radio, Me
chanics, Electricity, Popular Science, Athletics,
Physical Training, Stamp Collecting, Outdoor
Sports, Amateur Photography, Cartooning, etc.
Beautiful big pages with handsome covers in col-
ors. Profusely illustrated throughout. A big lot
of Jokes and Comic Drawings. Eight issues equal
20 big volumes, which would cost, as books, at
least $20.00.

A special feature is the award of $220.00 in
cash prizes for the best amateur work in many
subjects, ‘There is no reason why YOUR boy
should not win some of these prizes. Remember,
only 50 cents for eight months. If you are not
satisfied, we will refund your money promptly and
without question. Remit in stamps if more con-
venient,

(On sale at all newsstands—10c a copy.)

P ——————————
TEAR OUT HERE

The Scorr F. Revrierp Co.,
9242 Main St., Smethport, Pa.

I accept your special half-price introductor
and enclose 50 cents for which send THE ﬁ
MAGAZINE for eight months to

(Write name and address plainly)

offer
oYs:

Name ...t e

You, too, can do it easy and
in 30 minutes time--no special tools
or knowledge required. Yourold bike and the Shaw

Motor Attachment give you a s
motorcycle at a smalil cost, 23§
from 4 to 40 miles an hour!
The Shaw Attachment T34
Easy to controf, pleasing to ride, economica! to op-
erate. Thousands in daily -
use. lronclad guarantee,
WRITE TODAY for full
information

y. dependable
.P. motor. Runs

Galesdurg,Us.Dept.46

PATENTS and TRADE MARKS

We offer a strictly prof®ssional service to Inventors and
manufacturers in the protection of their patent and trade-
murk rights. Validity and Infringement Investigations con-
ducted. Correspondence solicited. Moderate fees. Prelim-
inary advice without charge. No literature.

MILO B. STEVENS & COMPANY
Suite 500 Barrister Bldo., Washington, D. C.
Suite 337C Monadnock Block, Chicago, Il

ESTABLISHED 1864.

RHEOSTAT

(710) F. Keagle, Highland Park, Ill., submits
a sketch of a rheostat for a radio panel, which
operates vertically instead of on the rotary prin.
ciple, switch blade makes contact on an
arc sector wound with resistance wire, adjust-
ment being made by pulling on the lever. He
desires our opinion on the ‘same,

A. We will admit that your rheostat occupies
less space on the front of the panel, but this
advantage is practically eliminated because of the
cxtension of the rheostat at the back of the panel.
t'urthermore, a rheostat of this nature has two
moving parts, through which contact has to be
n.ade, adding greatly in this manner to noises
1roduced in amplifying tube sets.

In addition to this, the device presents no
method of determining the position of the rheo-
stat arm. It further is extremely difficult to
mount on a panel, and if it should eventually
become but slightly worn it would probably drop
into the full “on’” position even when not
desired.

We would advise against endeavoring to patent
this device, mainly on account of the difficulty
encountered .in wmounting the same,

Money for Your
Ideas
(Continued from page 58)

PR

of the screw. Or, again, it may have been
the crossover problem in the early trolley
car, it which the current collector ran
along on top of the wire, a problem which
was solved by the simple expedient of
running the collector wheel on the under
side of the trolley wire.

The strangest part of it all is that many
of us try so hard to do the thing in a
difficult way, and without success, when
it could be quickly done if it were tried
in the easiest way. Thus, it the problem
of projecting motion pictures on a large
canvas, it was but a very simple thing
which unloosened the flood of motion
picture theaters and added a new industry
im which many millions are already in-
vested. \Workers in different parts of the
world had labored diligently on the prob-
lem, but to no avail. Success, so far as it
went, had been confined to very small
pictures, exhibited in dark boxes into
which one looked through a proper sight
opening. Yet, when the pictures on a
large canvas came, it was discovered that
all that had been done, which had not
before been done by many others, was the
simple step of enlarging the light opening
in the rotating shutter of the machine.
That simple invention was due to Mr. C.
Francis Jenkins, of Washington.

OPPORTUNITIES FOR INVENTORS

Each new invention breeds a host of
appurtenant inventions. When the tele-
phone was invented, for example, it be-
came necessary to invent the switchboard,
party line circuits, battery systems, in a
word, a thousand and one inventious,
without which it would be difficult if not
inpossible to telephone from New York
to Chicago. Mr. Charles Scribner has
taken out about 900 patents on telephone
systems alone, which shows how vast is
the field which is opened when a pioneer
invention is introduced. The same applies
to the steam locomotive, to the steamboat.
to the harvesting machine, to the gas en-
gine, in a word, to every invention, great
or small.

The McKay sewing machine patent for
manufacturing shoes became the central
power in one of the greatest monopolies
of the world. Over teu million pairs of
boots and shoes made in America an-
nually pay royalty to this company. Yet
McKay peddled the stock of his first cor-
poration from door to door among his
friends in Pittsfield selling it by force of
circumstances to the poor cotton workers
of Lowell and Lawrence and to the hardy
whaling population of New Bedford. The
declaration of the first dividend found
these people wealthy, with still greater
riches in store.
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CAN YOU

think of a simple, practical idea
that will fill one of the many re.
quests we have on file for new inven.
tions? It may mean afortune for you.
Thousands of thingsare needed Rigur
Now. Your brains can help. Send to.
day for our great new book—""Inven-
tions and Trade Marks, Their
Protection and Exploitation'

and learn more about making
money from ideas than youever
knew before. It tells many
things that are wanted,
€00, A pestal will do—
it i frem.

PATENTS

ADVERTISED
For SALE FREE
In INVENTION And

MANUFACTURING
SUPPLEMENT.

Pubdlished for the
fman with an idea

We belp our olienta,
without charge, to ges
the dollars out of theig
jdens —huaving facllitieg
none others possess.

Advlce free.

Don’t delay—ges the
Dook at once.

AMERICAN
INDUSTRIES, INC,

225 Patent Dept., Bend tgr free a.amplg
| WASHINGTON, D. C. copy. One year'ssub

- acription SU¢ '
i

ATENTS

If you bave an invention and desire to secure &

8uenv., send for_our_ Free Guide Book, HOW TD

ET YOUR PATENT, Tells our Terms, Methods,

pto. Bend model or sketch and description for our opintoa
of its patentable nature.

RANDOLPH & CO.
Dept. 172 Washington, D. C.

ATENTS, TRADEMARKS
PROTECT YOUR INVENTION!
Prompt, Efficient, Personal Service.

Reasonable fee. Full explanation in my book-
let “PATENTS.” Send for free copy today.

AMBROSE T. BUCKLEY

150 NASSAU ST. NEW YORK CITY

MR. INVENTOR

WE ran develop that IDIA and bulld that working
MODEL for you. Consult us—with our stafl of evperd
engineers, and thoroughly equi. d experi tal
shops, we can develop any invention into a commercial
pr ition, whether mechanical. electrical or automotive
—simplify and perfect I, and MAKFE IT WOR
o e ™ T raricay, drawing, mads
on automatic labor suving machinery. echanical
1;’0m sketches or ations. A{l i fidentisl snd abso-
lute secrecy guarantced.

ELK MFG. CO., Inc.
1926 Iiroadway

PATENTS

BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS
Send drawlng or model for examination
and report as to patentabiiity.

WATSON E. COLEMAN, Patent Lawyer
624 F Streat N. W., Washington, D. C.

ATENTS &gt

m n(;ted'lor rr;iauun. c.vlidenced:y many well known
A 8 of extraordinary value. Book, Patent-Sense, .
aCoyBLaCey 644 F Bt Washe D.C, Kotan 5008,

New York

Asoneoi 5
eot ﬂm: fl‘lw Amowe’g-p;‘a
give inventors at lowest

PATENTS Secured

Prompt service. Avold dangerous defays. Send for our
‘tecord of Invention’’ form and Free Book telling How w
Obtain a Patent. Nend sketch or model for examination.
Preliminary advice without charge. Highest Referances.
Write TODAY. Jacobt & Jacobi, 418 Quray Bldg. -
ington, D. C. 7 Blds., Wash
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WORLD OF INVENTION

A monthly magazine.
DEVOTED TO THE INTER-

ESTS OF THE “INVEN-
TORS OF THE WORLD.”

Many instructive and attractive
features, including a depart-
ment on engineering.

Subscription $2.50 for one year.

Advertising rates on request.

For full particulars address,

World of Invention Company

Three Thirty-four Fifth Ave.
New York City U.S. A.

MUNN & CO.. 618 Woolwarth Building, New York
o Tower Bldg., ChI&lzo. 111, G
e A e si. don Franciaco. Cal.

Huburt » Sat

PROTECT YOUR INVENTION TODAY
Write for FREE illustrated Patent Book,

Radio-Electrical, ‘Chemical and Mechan-
ical Experts; Over 25 years’ experience.
Prompt, Efficient Service. Write today

A. M. WILSON, Inc.

311-17 VICTOR BLDG. WASHINGTON, D. C.

"PATENTS

Send for free book. Contains valuable in-
formation for inventors. Send sketch of
your invention for Free Opinion of its
patentable nature. Prompt service.
(Twenty years’ experience).
TALBERT & TALBERT

441 Talbert Bldg Washington., D. C.

INVENTORS!

Patents procured, Trade.marks registered, prompt
personal services, fees reasonable, request free
“Inventor's Guide,” giving detailed information.

FRANKLIN H. HOUGH, Inc.
520 Washington Loan & Trust Bldg.
Washington, D. C.

P’atent Offices.

PATENTS = e

MeGill Bidg.. Washington, D. C.
Patents,Trade Marks, Copyrights,Patent Litigation

Handbook for Inventors, °*'Protecting, Exploiting
and Selling Inventions,'” sent upen request.

C. L. PARKER
Formerly Member Ex-
amining Corps, U. 8,
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" Dr. HacKkensaw’s
R E A D R Secrets
THE MARKET PLACE By CLEMENT FEZANDIE
i (Continued from page 18)
Where Minds Meet N
in the feet, and could furnish an inexhaustible

supply of water.”
“But the sea-water is salt!”

“I should distill the water. The volcano
would furnish me, free of charge, all the
heat 1 should need for the distillation, and
from the salt left as a residue I could ob-
tain sodum, potassium, other elements, and
possibly gold in greater or less quantities.”

“But vou couldn’t make the water run
uphill to the volcano!”

“Why not? 1 should pump it up. At the
start 1 should have to use coal to pump
up the first supply. But as soon as this was
converted into steam I could use this in a
steam engine to pump up more water to
make more steam, etc.”

“I see., Perpetual motion?”

“Not quite. You forget that I have the
stored-up energy of the red-hot lava to
replace all the power I use in pumping—and
enough to spare to run all the railways,
street cars and factories in Naples; for
heating the houses in winter, cooling them in
summer, and . . .

“Hold on a bit!” interrupted Silas, pleased
to think he had caught the doctor napping.
“How could you use hieat to cool a house?”

But Doctor Hackensaw merely smiled as
he answered: “All our large refrigerating
plants use the ‘ammonia process’ for cooling
purposes. And though it may appear para-
doxical to you, it is the heat that produces
the cold. The heat evaporates the ammonia,
and the ammonia in evaporating produces
cold. I plan to make the heat of Vesuvius
serve to keep the houses and streets of Naples
cool, even on the sweltering hot days of
their hottest summer weather. Nor shall
I stop at Naples, Rome is not too far off
to benefit, So far I have only spoken to
you of hot water. But my main reliance
will be on electricity. 1 intend to build
huge power stations on Vesuvius, run my
dynamos by steam produced by the internal
heat of the volcano, and transmit this
electricity by wire to the various Italian
cities. By using a high potential there will
be no dithculty in furnishing Rome as well
as Naples with heat, light, power and re-
frigeration, Every house can have an un-
limited supply of current at a trifling cost.”

“You're a lucky dog, doctor, to be ahle
to make a trip like this. I wish I were
going along with you!”

“What? And leave Gloria Mundy here
in New York, to pine for you during your
absence ?"

Silas Rockett blushed. “The fact is,”
said he, Gloria is the friend I came here to
see. She is sailing on this boat today. She
is going through Paris to Venice and Rome.”
“Then, Silas, why don’t you come along,
too?"

“I wish I could, but I can’t; I've got my
work to do for the New York Daily Growl.”

“Nonsense! You know the old proverb:
‘Pleasure won't wait for you, but duty al-
ways does. But I have an idea. The boat
doesn't start for fifteen minutes yet. Tele-
phone to your newspaper, tell them my
plans, and ask permission to accompany me.
You can promise your editor some sensa-
tional scoops!”

“But I haven’t any ticket, no clothing, and
not a cent in my pocket. Besides, there’s
not a vacant berth on the ship.”
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Great Inventors
Now Teach You

How to Invent

How to develop, patent and market your
ideas; amazing new course teaches
science of invention by mail

Every man, woman, and child is born with creative
imagination. Some develop this faculty to a greater
degree than others, and those who develop it to the
greatest extent are successful inventors. Invention
is an orderly process of the mind, which combines
two or more known facts to produce a mew fact.
Anyone who develops the right mental process can
become an inventor, Every successful inventor has
this type of mind, developed by constant experience
over a period of perhaps many years. Heretofore
thuse who succeeded in the field of invention had
to discover all the principles themseives. But, now,
just as any student of medicine, law, or engineering
can take full advantage of all the recorded expen-
ence in these fields of
study, so can YOU take
the same kind of short cut
to the habits of thought,
and the methods of work
required of successful im-
ventors.

Little Inventions
Win Fortunes

Fortunes have been made
by men who have thought
of a “little” idea in a
flash. The man who in-
vented the bottle top, the
man who invented the
crimped hairpin, the man
who invented the thin
lead automatic pencil, the
man who invented the
snap fastener—all these
men, perhaps, got their
ideas in a flash, and
founded their fortunes as
a result of a single ides,
But in every case their
minds operated in accord-
ance with the scientifie
laws of successful inven-
tion. .
Edison says: “Inventios
should be taught as a profession,” Every inventor
realizes the hopelessness of groping in the dark for
the habits »f thought and methods of work re-
quired for successful invention. Trying to invent
without knowing the fundamental requirements of
invention is like trying to build a bridge without
knowing engineering.

DON’T WASTE IDEAS!

Every man at some time or other has an idea for
something he would like to_ invent, but his mind
doesn't know how to work. He doesn't know what
to do about it—doesn't know how to think along in-
ventive lines—and soon someone whose mind is
trained along inventive lines invents just the thing
vou may bave thought of.

WRITE FOR FREE BOOK

A wonderful book explaining this wonderful new
course in detail has been written and will be sent
free to those genuinely interested. This book ex-
plains the course in detail, and proves that anyone
can hecome an inventor who trains his mind—it
may be the beginning of a fortune for you. 1f you
have ever had an idea for an invention, or if you
would like to become a spare-time or professional
inventor, and if you would like to know what to in-
vent, send in your name at once on the coupon
NOW!

Only a limited number of these books are available
for free distribution.

Raymond Francis
Yates

author of the New Course
in Inventive Science, in
collaboration with 15
other inventors,  Mr.
Yates is known thruout
the country as Editor of
scientific magazines,
writer of hundreds of
articles and inventor of
many practical derices
and machines

Bureau of Inventive Science
75 Wisner Bldg., Rochester, N. Y.

Bureau of Inventive Science
75 Wisner Bldg., Rochester, N. Y.

Please send me your free book “The Science of
Invention.”
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A Real “Pal”

For You

Take your Gibson Any-
where; you and this *‘pal” will
be the life o' the party, Watch
the folks start swaying when
you swing into the latest bit
of ““jazz"’. See the light that
kindles In her eves when you
play it just for her, Talk about
fun! The kind of music you
itke best; the thrill of produc-
ing it yourseif!

Easy to play? You'll say it Is.
In an hour you know the rudi-
ments; in a few weeks enter-
tain yourself and friends. The
Gibson Book and Gibson Banjo
portfolio 1llustrate 26 different
models and tell you how to 4
get a Gibson now for only a Y ¢
few cents a day. Send the
coupon for your copy, FREE,

Player agents make $1800 to
$3000 yeurly. Do business on
our capital. We furnish every-

thing and Lelp sell. Write (

for information.
Gibson Mandolin-Guitar Co. >
162% Parsons St

Kalamazoo, Mich,

Gibron Mandolin-Guitar Co.,
1625 Parsona St., Kalamazoo, Mich.
Gentlemen:--Please send me the
Gibson Book___.___Banjo Portfoli
Tell me how to get your book on How th)OOrg‘mu a
in Orchestra and give full information about
iny

r‘ﬁ%ﬁb f Jens

Mando-Bass
Name

Address
Check here. if teacher _

Gultar

u.muun.r
o andolin-Banjol

Teuol o

Play PIANO By Ear

No matter how little you know about
music, if you can just remember a
tune, | teach you to play Jazz, Rag
time and Popular Songs BY EAR —
easily and quickly. Why spend years
studying tiresome scales and finger
exercises when you can

Learn At Home in 90 Days

and play any tune you can remember, by
ear—without notes, Original method, won.
derfully easy. No do-re-mi, no scales—just a
few simple rules, s little practice and the
results are amazing. Names and letters from
hundreds of enthusiastic pupils and interest.
ing book SENT FREE. imcrly write me
our name, address, age—and state if you
ve ever taken piano lessons; if so, how
many? Write today. Address

RONALD G. WRIGHT, Director,
NIAGARA SCHOOL OF MUSIC,
. Dept. 884 Niagara Falle, N. Y.

“Oh, a reporter can always manage. He
ought to be able to travel with a toothpick.”
“But I haven’t even got a toothpick!”

“Never mind—just telephone. [I'll buy
your ticket and you can have the spare
berth in my stateroom. As for clothing
I'll get you a set of sailor's togs from

the ship’s slop-chest! How would that
suit?”  And  Doctor  Hackensaw  leaned
against the boat's rail and guffawed.

* ¥ % * % % *x % *

A few weeks later Doctor Hackensaw was
installed upon Vesuvius superintending oper-
ations and busy as a bee.

“My first step,” he explained to Silas,
“must be to ascertain the exact location of
the liguid lava inside of the mountain. For
this purpose I have had a number of pre-
liminary borings made. | must be careful
not to drill these holes too deep or 1 should
tap the red-hot lava, But the temperature
in the bore gives me ample warning.”

“"Why do you need a map of the liquid
lava?” asked Silas.

“So that T may know the best place to lay
my pipes. You see, my object is not so
much to get free heat aud power for Naples
as it is to tame Vesuvius and prevent future
cruptions and earthquakes.”

“How can you prevent them?”

“By affording a free outlet to the internal
forces. Earthquakes are due to one of two
causes. Either the imprisoned gases in the
volcano cause an explosion and set the
carth trembling: or else the lava ejected
from the volcano leaves hollow spaces un-
derground and the crust of the earth falls
in. Now, if I succeed in carrying away the
heat from the interior as fast as it is formed,
the gases will cool and not explode; the
lava wi!l not be ejected and no vacant
spaces will be formed. 1 shall thus prevent
both the eruption and the earthquake.”

“I see.”

“Of course, 1 must be careful to leave
free outlets for the gases and lava. If I
should cool the lava in the outlet itself, I
might block up the safety valve and the
result would he that the imprisoned gases
would cause an explosion such as the crater
has never before experiencd!”

The day following this conversation, Silas
Rockett was sitting in the hotel-cafe in Na-
ples with Miss Gloria Mundy, when Doctor
Hackensaw appeared. The doctor’s face
was grave.

“What's the matter, doc?"' asked Silas,
cheerily, for the fact that he was paid by
his paper for spooning around with a pretty
girl on a tour through Europe, made him
see everything through rosy spectacles. “Is
there any hitch in your operation?”

“Hitch is no name for it,” returned the
doctor, gloomily. "It looks as if my whole
scheme would fall through. 1've just been
up to the observatory on Vesuvius and had
a long talk with one of the staff there. He
showed me the spectroscopic views of the
flames, and the graphs made of the perturba-
tions in the volcano. e also informed me
that the scientists there are convinced that
there is another eruption of the volcano im-
minent. It might come in three months'
time, or it may be delayed for a year or two
and then occur with greater violence. But
come it surely will, within a few months’
time.”

“What if it does?”

“Don’t you see that it will upset all my
plans. An eruption, with its accompanying
earthquakes, is sure to destroy the greater
part of mmy work.”

“I see. And all the money you put into
the enterprise would be lost?”

“Bosh!" snapped the doctor. “I should
be willing to put ten to twenty million dol-
lars into the venture even if 1 were certain
of getting none of it back. But I don't
want to just throw the money away.”
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Beat ’em all

with Auto-Wheel

You can beat 'em all, race or no race, if
you are ‘driving” an Auto-Wheel—the
speediest boys’ coaster. Winning is dead
easy. Only another Auto-Wheel can give
you any competition.

It’s the self-contained, friction-reducing roller
bearings which make an Auto-Whee} Coaster
go so easily that it seems to be running itself,
But roller bearings are only one of the many
superior features in the Auto-Wheel Coaster,

Some of the other features are: rubber-tired
disc wheels (3 largest models have over-size
tires); steel-tired disc or wood spoke wheels if
desired; all wheels interchangeable; hound
brace; hand brake; special hub cap and lpck-
ing pin; sides mortised as well as nailed.
Every one is a reason why live boys prefer the

Mo Wheel Coaster

rite for Catalog which shows all
moY:]vels of the Auto-Wheel and also all
models of the Auto-Cart, the Auto-
Wheel's junior companion for your little
brother and sister. If you send the
names and addresses of three local
coaster wagon dealers
telling which ones sell
the Auto-Wheel, we will
give you a year’s sub-
scription FREE to the
**Auto-Wheel Spokes-
man,” a dandy little
magazine for a boy like
you.

HAuvo-Cart
MAunto Wheel CoasterCo. \ne.
North Tonawanda, N. Y.

BUILDS BETTER BOYS

Selling men’s gas-mask

" GOODYEAR RAINCOATS

$1.90 each, in dozen or gross lots.
Sample sent upon receipt of $2.15
Agents wanted (Write tor our 6 best sellers)

4 GOODYEAR RUBBER MFG. CO.

®  Dept 1 - 34 E. Oth Strest, N. Y. C.|
0 A DEPA II
: AL \

“You can learn by our modern and orige
inal system of instruction every part
of the Watch Repairing Trade at home
as good or better than at a shop. You
can earn money while learning and secuie &
well paying position or etart in business after
eonprun‘ 'rmu eonrln of |In:ltrne-g:n. Good

[3..] and earn
Tatchrere ";35";.'. '-‘-'n'kn Foe particulare

-popnl'y to the
WILWAUKEE SCHOOL OF WATCH REPAIRING. 166 Masen St.. MILWAUKEE WIS
" Look Like Diamonds
Sew huw they sparkle and flash!
We defy you to tell the difference
(/ tinlsh setting. o (s Gty (50 ¢
var one (ur
SEND NO MONEY free. \Vrite us what you want
send strlp of paper for ring size. On arrival, deposit with
postman $5 for each ring, $2 for each pin. Deposit refunded
within & days if not entirely pleased

Cholce of gold or white platinum
—Iludies’ or men’s ring or stick pin and setting wanted
R WALTER, 299.B Montgomery St., Jersey Clty.‘NA IR

Triple Your Writing Speed
JOT, the Quick-Writing System.
MASTERED IN FIVE LESSONS

Indispensible for recording radio messages.
Used by executives, secretaries, Boy Scouts,
reporters, authors, students. Send for circular.

MILTON WEND RUBY, N. Y.
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WEBSTER'S ,
COLLEGIATE

NEW INTER-
NATIONAL
the

"Supreme _

Authoril/

One might write a book on the excel-
lences of this BEST abridgment. An
eminent educator says: “‘Certainly a
q gold mine about words, places, peo-
i ple. Only a little less valuable than
the New International.” It has a won-
derful vocabulary—over 100,000 words
—complete definitions, adequate ety-
mologies, and uses the familiar Web-
ster diacritical marks. 1256 Pages.
1700 Illustrations,

The Thin-Paper Edition is so light, so
handy, so well printed that it is a real
pleasure to use it,

Art Canvas, $5.00 Fabrikoid, $6.00
Leather, $7.50

Guaranteed or money returned. Order from
your Bookseller or write to the Publishers.
Free Specimen Pages if you name Science and
Invention.
G. & C. MERRIAM COMPANY
Springfield, Mass., U. S. A.

“ELECTRO - CONDITE ”’
STARTLES THE WORLD

Thousands of people are marveling at
the wonderful performance of the “‘Elec-
tro-Condite™ Converter. Clarifies, puri-
fies, sterilizes, matures and mellows
most kinds of iwvennos. Makes hard
water sofi, etc. May prevent poisoning.

Send $5.00 for device with 5 daye’
trial money-back guarantee or ask for
circular,

Best grade Proof Hydrometers, $1.00
P each prepaid.
flectro- A-B.C LABORATORIES, INC.
CONVERTER Dept. X., 200 West 72d 8t., New York

WRITE JOKES

Publishers everywhere pay from $1 to $5
aplece tor jokes, epigrams and humorous
storkes, Tr ] 1 1. I'rofessl
humorists eam goud salaries.  Our course
in Humor Writlng teaches you how to orig-
inate Idcas for jokes, eplgrams and storles.
Learn In your spare time-—earn in your
spare tlime, Markets furnished.

‘rite for inforination

W
AMERICAN INSTITUTE OF HUMOR ©

Office E. 414 Park Bldg.., Cleveland, Ohio

You Can Save $352°

Recover it

yourself.

d Custom tailor
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ParcelsPostpaid med. s, Roof
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|{ town or city. Make $100 and more weekly as Floor
. Burfacing Contractor. Every floor, old or new, ia
LA your prospect. Experlence unnecessary. ‘“‘Ameri-
can Bestveml" electric machine does work
of sit men, amuring BIG profits. Positive guarsntes
and 8-day trial offer protect you. Write today for
complete detuils of what others are doing.
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2l §, St. Clair St. Toledo, Ohie
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“Then, said the reporter, jocosely, “I sup-
pose all there i3 to do is to stop the erup-
tion!”  And he leaned back, smiling, for
Gloria was charming that day, and life
seemed well worth living to Silas Rockett.

“Stop the eruption?” echoed the doctor,
his face brightening. “That’s not such a
fool idea of yours as it sounds, Silas. I'll
have to study up the question.”

A week later when Silas and his fiancee
returned from an excursion to Capri and
the Blue Grotto, they found Doctor Hack-
ensaw restored to his usual spirits—more
exuberant than ever—perhaps.

“I think I've solved the problem, Silas,”
he shouted, “or rather, you solved it for
me. [I'm going to stop the eruption!”

“Oh, indeed?” grinned Silas. “Well, if
my idea proves valuable, vou'll have to add
me to your staff of professional advisers.
I suppose you're going to order Vesuvius to
keep quiet.  But do yon happen to know the
address of the manager, and are you going
to write or telegraph or wireless him to
stop the eruption?”

“I'm going to use the wireless,” returned
the doctor, sercnely, “or rather, I'm going
to ask Miss Gloria to use it for me.”

No more would he say for the moment,
but for the next few weeks he was such a
busy man that Silas saw very little of him,
In fact he spent most of his time at the
crater. He had cautioned the reporter not
to say a word in regard to his plans.

“If the Neapolitans got an inkling that
I was going to take liberties with their
volcano, I should be mobbed. There is su-
perstition everywhere, but the people living
on a volcano have more excuse for their
superstitious fear than any others.”

Doctor Hackensaw had already obtained
governmental permission for his preliminary
horings. He had not revealed his real plans,
but had declared his conviction that im-
mense deposits of sulphur must exist some-
where in the mountain, and had obtained
permission to hunt for them. This, and
liberal tips to his employes’ enabled him to
carry on his operations without hindrance.
Things progressed rapidly, and one day he
came to Silas and cried jubilantly:

“All's settled, Silas. I've ordered the
eruption for noon—two weeks from today.”

“What!” cried Silas in mock astonish-
ment, “you’re going to let the volcano
shoot, after all? Didn't I tell you to stop
the eruption?”

“You did, Silas, but I found the contract
was a little too much for me to handle,
so I've made a compromise, The eruption
was bound to come, so I thought it better
to make it come at a definite date, and limit
the extent and direction of the lava flow.
My borings have enabled me to locate the
spot where the pent-up forces are at work,
and special instruments have helped me to
ascertain the internal conditions.  After
careful study, I decided to create a weak
spot in the crater, so that when the explosion
comes, the lava will flow off in a direction
secure from danger of doing harm. 1 don't
want to run the risk of covering up Pompeii
again or of destroying any other city. My
workmen have been busy creating this weak
spot, and now all is ready for the eruption.”

“Whew !”

“Of course 1 have not made public the
fact that it is I who am creating this ex-
plosion. [ have notified the public through
the newspapers that an eruption and earth-
quake are due at noon-time, two weeks
from today. To avoid all possibility of ac-
cident, the police will clear the people from
the surrounding villages on the day of the
eruption, and all persons will be warned to
seck open spaces, so that no one will be in-
jured in case the earth tremors are strong
enough to knock down any buildings.”

“How are you going to start the volcano
going?”’ asked Silas.

Uhat Are Ui
'Ihin‘;cingrzfl 0(':11;?

Day-dreaming led many a man to make
plans that brought him big success. Don’t
be ashamed when your thoughts are wand-
ering away, when you dream that you are a
leader of men—a doer of big things in the
business world—a builder of lasting struc-
tures. Your day-dreams are an indication
of your ambition and of your desire to ac-
complish things. The man who never
dreams has no imagination, he will not get
very far. But you can make your dreams
real—You can materialize your ambition.

Just dreaming alone won't do. Hitch your
dreams up to facts and you will go far.
You will get the facts through special train-
ing along the line in which you want to suc-
ceed. And the place to get just that train-
ing is the American School. This is proven
by the quarter of a century of successful ex-
perience we have in helping many thou-
sands of men and women gain an enviable
place in business and social life.

Another reason why the American School
is the place to get your training—it is not
a business corporation but a Chartered Edu-
cational Institution, incorporated not for
profit.

Space here is too limited to tell you of all
the advantages you will gain by getting
your training from the American School,
but the coupon will bring you full informa-
tion and a descriptive book, without cost
or obligation to you. Fill out and mail the
coupon NOW, while you are thinking about
it No agents auill bother you.

American School
Dept. G-526, Drexel Ave. & 58th St., Chicago

American School
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Coox~BAKE

With Amazing Nec o8
New Inveontion '

No More Bweltering_Kitchens In
Bummer — No More Fires to Build
=No More Dirty Heavy Coal—No
More Ashes—No more unsightly
Bcuttles~No More Bmelly, 8ooty Oil
Btoves to Clutter Kitehen, No More
Blavery to a Hot Kitchen Stove,

Makes Your Rangeo A Gas Stove

Here 18 the amazing new invention. The Oliver Oil.Gas
Burner—that in one minute, makes your present coal or
wood range into s real gas stove that turns on and off
with a valve. Gives much or little heat—only when you
want {t—at s twist of your wrist. Just like using city gas,
Bake right in your

Wonderful Baking 2253 et 1n your
and quicker than ever before. Don’t waste fueland get your-
self all out of sorts by nursing a hot fire all day just for
cooking and baking. With thie wonderful inventlon you
elmply turn a valve, strike a match, and light your fire,
Inaiffy the oven fsata fine even temperature—any degree
you want. Put in your roast or baking—put on your stew
Or vegetables, Go nwnn and forget them. Come back when
th? are done, turn the valve—fire is out instantiy—
8nd you leave your kitchen cool and sweet all day long.

Burns 85% Alr, 5% Ol T3

Mr, Oliver’s wonderful in vention 15 made in gixteen moaels
=fite any kind of cook stove or range without changes or
drilling. You set it m;our firebox in one minute. Presto!

ou have a gas stove. Absolutely
Barn 840 to $60 »

Bafe, 1t lasta a lifetime. 160,000 In use,

30 Days Freoe Trial

You don’t bave to be satisfled with

week »)
reading about the Oliver. You can
820 Parioom wiil | 3en o 50 dayemvake st It 1o
rs making $5,000 our own oven-—on Mr. Oliver's Free
%$15,000 & yoar. rial Offer, Write at once—don’t de-
Ferds zs my | lay—andyouwill bein time to receive
m“z“':,;nmf. Just | MF.Oliver's 1ai Low Introductory
starting. Addreas Price and Day Free Trial Offer,
qunnl}ly.Ir..l:,.%. together with his -témt!‘v’g F;ee
iver, Prea., N o .
“:ﬂ.ho__n jtad-1 Booklet, “NewKind of Heat.” No obi}

katlon, esend & postcard, now, before
olaaive ﬂ%m‘.—'}d you turn the page. Know the blessing
foeaeed  Of thi8 AIazing invention,

OLEVE OiL -« GAS BURNER & MACHINE CO.,
2456.-E Oliver Buliding, St. Louis, Mo.

_CANADIAN OFFICES: 2456-E Webster Bldg., TORONTO
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N

///& \ “Health”, our new book,

is now ready to put in
et “the mail. It is free! Fill
in the coupon below and
mail it to us to get this
interesting story of how electricity—the
common ordinary lighting current—can
be used by you to regain health and
strength.

Thousands of cases covering over one
hundred different ailments have been
successfully treated with Renulife Violec
Ray. This marvelous treatment has
brought health many times when other
methods have failed.

If you are not in the best of health, if you
are weak and depressed or if you suffer
from some painful ailment, you owe it to
{ourself to try the scientific Renulife
‘iolet Ray method of getting well,

Send the coupon. We willimniediately send you
full information and our free buok *Health”,

—— e — —— — e —— —
Renulife Electric Company
195 Newberry Bldg Detroit, Michigau

Gentlemen: Please send me full informatioz ~ad
your free book *'Health".

Name = -
Address ket teeiias

—_——
TS
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Bhould be easily made selli
our Oonoentntyod Non-ucnm‘
hollo Food Fiavo Boaps,
Perfumes and Toilet para-
tions, er 100 kinds, put up
in oollapsible tubes, Ten
times the et of bottle
or oonntryEi:O:, mhom]%]lnmoity
e
wﬁaer. Entirely new. Quick
re,

eellors.
Not eold in .m.f.f’{’“

P p—

a Day

te
o postcard willdo=—
for full particulars

AMRICAN PRODICTS €O, 7643 Amoricas Oy Cloctast g,

“I have made borings and placed the cor-
rect amount of explosives in the critical
spot. At the right moment I shall fire them.
An outlet will be formed for the pent-up
internal forces, and there will be a mag-
nificent eruption. A number of movie men
are going to be on hand with their cameras,
and the world at large will be thus able to
witness the spectacle at second-hand.”

The two weeks dragged slowly by, but
the eventful day dawned at last. Every pre-
caution had been taken to prevent accidents,

At noon on the appointed day, Doctor
Hackensaw led Miss Gloria Mundy to the
wireless instrument in Naples, from which
the etheral wave was to be sent that would
explode the TNT and start the eruption.
The spot faced the bay and the smoking
volcano could be clearly seen on the other
side of the water.

In the very focus of the movie cameras,
Miss Gloria, more beautiful than ever, and
trembling a little at the importance of the
role she was about to play, pressed down
the control-switch just at the stroke of
twelve,

Instantly a cloud of flame and smoke was
belched  up  from  the  volcano, huge
hlocks of lava being hurled up high into the
air. 1t was only several seconds later that
the report could be heard, for sound travels
far more slowly than light,

The carth shook violently and several
ramshackly buildings fell. Some window
panes were broken, although people had been
warned to leave the windows open to avoid
such breakage.

The deed was done. Vesuvius, for the
first time in its life, had found a master.

It was some months later before the doctor
was able to carry out his initial project, and
he never completed it fully, But he did
eventually succeed in furnishing the people
in Naples light, heat, and power at ridicu-
lously low prices.

Hunting Criminals

in 2000 A.D.
By FELIX LEO GOECKERITZ
CContorued from page 20)

But now-—he listened in astonishment—over
the wires came the sound of steps. Shots
came next, could the robber have escaped
with a sudden dash? Brillov pressed upon
a white button. He clused all the doors
of the building by electric telemechanics.
There was no escape.

Brillov again listened. The policeman
he knew that the Central Office could under-
stand every word he said—cried out loudly
against the walls: “When we entered this
steel chamber, the burglar threw a smoke
homb. In the impenetrable smoke he man-
aged to get by us and got out before the
cage door fell. The officer in front of the
steel cage took up the pursnit at unce, but
scarcely had the burglar reached the rear
door, when the door of the cage fell in
front of us” Lieutenant Brillov pulled
the white knob back which opened the door
of the cage again, and bit his lips in irrita-
tion—he himself had rescued the robber
from his pursucrs. Then he cunnected the
wireless telephone to the police telephone
post, which stood in the side street next to
the bank.

The officer felt suddenly a weak elertric
ticking at his temples and jerked the little
telephone to his ear: “Officer No. 381 on
night watch”—*Listen,” said Brillov, "“The
Bank of Commerce is broken into. The
burglar has escaped out of the rear door.
He must pass your station; catch him what-
ever happens and if necessary shoot.”” The
policeman repeated the order to himself
and then looked out peeringly through the
darkness. No pedestrian was to be seen,
only an automobile approached him at high
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Catalog FREE!

Send for the MONARCH Lathe Catalog —
fully illustrated—every type Lathe, up to 30
inches swing, Illustrafed here is the MON-

ARCH Jr. Lathe—an accurate, compact, trouble
proof Lathe for Inventors, Experimenters, Me-
chanics and Auto Repairmen.

Fully equipped
~—semi-quick
change gear
- automatic
safety
devices,

$225

9 in. Lathe
2% ft. bed
with bench legs
Also built with bed lengths up to S feet, Made
in 11 inch swing size too, at slightly higher price
THE MONARCH MACHINE TOOL €O.
418 Oak Street Sidney, Ohio

*31

MAKE MONEY
AT HOME

YOU CAN earn $1 t0 $2 an hour writing show cards
at home in your spare time. Quickly and e ily
le by our new simple “Instructograph

method. No canvassing or soliciting. We show you

how, guarantee you steady work at home, no matter
where you live, and pay you cash each week. Full
particulars and booklet free, Write to-day.
AMERICAN SHOW CARD SYSTEM LIMITED
Authorized and Fully Paid Capital, One Million Dollars
110 Adams Bldg. Toronto, Canada.

9 to 18-inch Swing
List price $150 and up,
according to size. When
ready to buy, send for
Lathe Catalog and prices.

W.F.&John Barnes Co.

442 Ruby Street
RDCKFDI}D._ ILLI_NDAIS

S Eels Mink,Muskrats and other
atc ls fur-hearing animals, in large
. 3 numbers, with our new, Fol

ing, Galvanized Steel Wire Tra;

like a fiy-trap catches flies. Made in a|
durable. rite for Descriptive Price List, and our Free
Bookiet on best bait known for attracting all kinds of fish.
J. F. GREGORY, Dept. 25, Lebanon, MQ.

« It catches them
| gizes,

Large abirt manufacturer wants agents
to sell complete 1ine of ehirts, pajamas,
and night shirts direct to wearer., Ad-
vertised brand ] €asy
to eell. No experience or capital re-
qQuired, Entirely new proposition.
Write for ‘r« samples.
Madisen Shirt Co., 508 Sroadway, N.Y.C.

>

SYCO-GRAF

U. N Patent Allowed
A Micro-Psychic Machine
Amazingly Increases the strength of
the feeblest psychic impressions. A
mechanical oulja. Operates for one
Prepaid  $5.00. Free

The 8yeo-Graf Company
Dept. C.. Box 934, Richmond, Va.
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Electricity

Taught by Practical Men

¥ you expec) to become
thinking wrong

Tned orernight w by ter o hme. but will
mot give you the sohd foundatien lor 1he bigg:n postions

You car got the necessary traintng without lonng o day from your presens
work  Learn 8t home in your spere time. Hundreda of Burgues srauned men
e

e Study Methods are spproved
wevs. [f you are 1A earnust 1o
suceoed in amy beanch of Elortricity, write ue
0w vou how we teach men so
going. Wrene for the Burgens eats
le of opportunitios epen
in_you for ther.
YORKE BURCESS Comsuliing Enginedt

BURGESS ELECTRICAL SCHOOL { |
746 € 42nd St Dept 2 Chicage,
Canadien Branch. 201 Crawford Street. Toronte, Ont, Canads

ELECTRICAL HANDBOOK

We have prepated a pocket mize note book for practical men. Con
tains drawinge and diagrams o electrical machines and conneciions:
oaver 200 formulas. with ptoblems worked out

THE BURCESS BLUE BOOK™ conta
1rellers. Teanoformers, S

tos Stasters Con
alcutatione
wles, Ohm'e b ow
Current Caleuls
Formulsr fgr | ine

e bl
Fraguency. Spoeds. Power Facte:

al Engineers
Chicago, it

745 Edst 42nd St.

Radio Appsratus and Supplies

Conn instruments
are easiest tn play and
ighest quality, say the
world's greatest artists.
Write now for Free Book
anddetailsof FREETRIAL;
EASY PAYMENTS on any
band instrument.
C.G.CONN LTD.
556Conn Bldg.
Elkhart, Ind.

N

THE CAMP AXE SUPREME
Your Individual

SPORTSMAN AXE
winvor INJTIAL

Permanently etched in Gold
Delivered anywhere postpaid
for $1.50. Sent .0 D for
16c extra.

Weighs 1% 1bs. has 3'¢" -
cutting edge of finest crucilile J
{eel. Best 13" hickory handle
with ““can’t slip®’ grip.

Satistaction guaran-
teed, or your money
back instantly.

Fine Leather Sheath Twenty-

Five Cents Extra — Bend for Be sure to state
yours now. ('ircular on request initial wanted.
MURKIN SUPPLY CO. Desk s. Warren. Pa.

oo e e e e Ak ke e e e e e e e
STUDY THE STARS

*
*
Extend the horlzon of your concepts. Live with :
Rreat thoughts. [Let your mind play with fdeas of
cast space and countless multitode, Get a :
RADIUM * STAR * MAP *
X 1t shines in the dark. Constellatlons shown hy »*
shining lines between stars, Used hy leading schooin *
o] and colleges. Sample Star Group Free. 1 fi. mab
¥« $R.50. Send for one today. (2255) %
4« C. W. SUNDELL. £43 Dntario St,, Dak Park. HI. %
x* *

R T TRETT T TET TTTE ST T8

Airplane Free

With our course in Build
ing, Flying, Repairing of
Atrplanes and Motors.

Whrite for Catalogue No. I

Lincoln Standard Aircrait Corp.
LINCOLN, NEBR.

ALL MAKES

: Underwoods, Monarchs, Reming-
N tons, L. (. Smiths, Olivers,

Royals, Coronas AT
REDUGED PRICES, 520@
Prices as low as....

Write for our Catalog No. 15

BERAN TYPEWRITER CO. .
Dept. 21, 58 W. Washington Street, Chicago

speed. The officer drew his revolver and
gave a warning shot. In response, the auto-
mobile doubled its speed. The officer
sprang to one side and pulled out the handle
which by electric action, drew a steep barri-
cade across the street crossing. The burglar
was not going to escape him whatever hap-
pened.

But what was that? Two great springs
appeared suddenly on the hottom of the
automobile which lifted it up, and it jumped
as if it was a running horse, over the harri-
cade. Before the officer could recover from
his astonishment and give a shot, the auto-
mahile had disappeared in the darkness of
night.

Lieutenant Brillov cursed wildly as he
learned of this. tle at once alarmed hy wire-
less all the police posts of the city, but the
replies gave no comfort. The automobile
was nowhere to he seen. He turned loose
all the police auntomobiles, the whole region
was covered at reckless speed—in  vain.
Only one thing remained, the airplane police
station. A giant captive balloon, to which
ready for instant flight, two monoplanes
were attached. The answer came from them
that a thick cloud prevented all out-look
and airplane patrol would be useless.

Brillov began to rage. He knew if the
burglar escaped that he would be removed
from his position hy the severe regulations
of the department. Then suddenly the air-
police station 11Z rang him up. Their
wave indicator warned them of the presence
of an airplane not regularly licensed. Bril-
lov connected his own apparatus and his
indicator marked on the card beneath it, a
beautiful undulating line that lead to the
north.

Telegraph and wireless telephones worked
feverishly, but in all directions dense clouds
were announced that made the pursuit im-
possible.  The fugitives by this time were
in the neighborhood of Hamburg, and finally
the news came that a fleet of police air-
planes were on their heels.

Now the sea lay bright and wide in the
first rays of the morning sun before the
fleeing burglar, as he suddenly descended
in an abrupt volplane to ecarth, jumped out
of his fuselage and hurried towards the
shore. Antomobiles hegan to appear out
of the distance, Out of the air shots hegan
to pour down on him. He ran with desper-
ate speed. He reached the bank. Behind
the piling there was a boat; hands were
stretched out to him from it. He jumped
on board and sunk powerless to the bot-
tom, when the boat with the speed of an
arrow, sank to the bottom. And now, half
fainting, he proudly laughed. The burglars
themselves, it seemed, were well organized,
and the millions of plunder in 100,000 mark
notes were stowed away in his knapsack,
resting lightly on his shoulders . . . .

A police automobile appeared on the
scene. The young lieutenant put a glass to
his eves, and looked closely over the surface
of the water. Nothing. He gave the alarm
to the submarine police by wireless—the
apparatus was built skilfully into the auto.
In a few minutes with a delicate sound mea-
suring apparatus the flecing suhbmarine was
Incated.

A short and easy task for the great alpha-
electro-magnetic traction apparatus: it shot
gigantic lines of force through the water.
and slowly with irresistible titanic power,
it drew the little hoat that vainly tried to
escape, into the safer harbor of the sub-
marine police station The clock
rang out five o'clock, as the wireless an-
nounced the capture of the fugitives to the
anxiouslvy waiting Lieutenant Brillov. No
one was as happy as the Lieutenant, for
now a weight was lifted off his heart, and
he need have no more anxiety for his future,

(Translated from the German.)
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Be A Virile
Red Blooded Man

Get the joy of life — win
back your health, strength,
vigor and vitality — the abil-

do,
enjoy, live as you like to live
it'’s a joy you never cap
know while handicapped by
miserable ailments or habits
that take the tuck out of you
and unfit you for both work
and play. You can’t be wel
come among your friends and
acquaintances
breath it b
blotchy. your temper soured
nobody wants you around
when chronle conctipation.
biliousness, dyspepsia or some
other disgusting indisposition
has got vou in {ts grip.

You can’t continue to make
a success of your husiness or
your work when you wake up
head-achy, out-of-sorts, filled
with lassitude that makes the
tackling of each job a task
You never will he picked out
for promotion if you do each
day only what you have to do;
if you haven’t the energy, am-
bitlon, mental alertness and
physical ctamina to maks your-
self stand out as s man of
pep and power.

GET RID OF YOUR
AILMENTS

You can do it. no matter

T Soue ot the Wit o aks

if you've g LIS (]

STRONGFORT  steps to free yourself from the

The Perfect Man and brain destroying ail-

ments that are holding you

hack, and build yourself up. Any man can, if he only
goes ahout it the right way.

Don’t foo! yourself with the idea that you will get
better—untess you do something—or with the even
worse delusion that patent medicine dope will ever
bring hack the virility you have lost. No pill, powder
or potion ever put together can huild the red blood
and physical and mental material that makes a man.
1t never has heen done. 1t simply can’t he done.

TELL ALL YOUR TROUBLES

Tell them in sacred confidence. as you would to s
hrother or a close friend, and I will show you the
straight. broad path back to both physical and mental
Health, S&trength and Energy. 'Thousands, in al
parts of the world, have found it under my guidance:
many who felt, when they came to me, that their
lives were almost hopelessly wrecked. are now strong,
healthy, vigorous and virile men and women.

STRONGFORTISM

The Modern Science of Health Promotion

Strongfortism will do for you what it already has
done for thousands of others. There isn’'t the slightest
doubt of it—I guarantee it—if you will
Instructions for a few months—in the privacy of
your own room, if you wish. Back of the Science of
Strongfortism is ature, and to Nature all men
and women are alike. With her aid, you can over-
come the ajlments that are causing your rvitality to
ebb away. You can enrich your blood, bulld up the
tissues of your hody and brain, put new vigor into
every organ and make yoursell a man your wife,
your friends, your smcqualntances and your husiness
assoclates will be proud of

SEND FOR MY FREE BOOK

"‘Promotion and Conservation of Health, Strength
and Mental Energy.”” [ will give you just the in-
formation you want. Be Virile—get the joy of lfe
Fit yourself for the happlness and responsibllities of
matrimony and fathethood. My book will tell you
how. 1t Is Fres. Just mark the subjects on the
free consultation coupon, (write other allments on
extra line) on which yon want speelal eenfidential in-
formation and send to me with 10c¢ (one dime) to help
pPay postage, etc. You will hear from me at once with
a message that will mean more health. and strength
—more joy and happiness. Rend for my free hook.
Right Now—TODAY.

LIONEL STRONGFORT

Physical and Health Specialist
Dept. 336 Founded 1895  Newark, N. J.
FREE CONSULTATION CDUPI;_ -

Mr. Lionel Strongfort, Dept. 336, Newark,
‘*Promotion and Consi r?
or

Please send me your book,
tion of Health, Strength and Mental Energy,”
postage on which 1 enclose a 10-cent piece (one dime).
I have marked (X) hefore the subject in which I sm
interested.
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Your first consideration in buy-
ing Radio apparatus is the res-
ponsibility of the manufacturer.
Has it the years of the peculiar
kind of experience which the
production of eflicient and de-
pendable Radio equipment de-
mands? Doecs it keep pace acith
the progress of the science of
Radio?

1

ﬂ SIGNAL stands that test. We've
been making telephone and telegraph
equipment over thirty-five years.
We've developed as “wireless” devel-
oped. We knoac Radio from its be-
ginning. SIGNAL Radio equipment
is made by men who've been making
that kind of apparatus ever since it
was discovered.

And our force of Radio engineers is
constantly engaged in research work
which insures that every SIGNAIL
item represents the latest develop-
ment in Radio.

You'll surely ap-
prove of this
SIGNAL Vernler
Rheostat. It has
the fine appear-
ance and will zive
the exceptional
service which
characterizes
every SIGNAL
item. t's the
first successful
vernler uwsing a
single knob for
control. Fline ad-
Justment easily
obtained. Fur-
nished with or
without knob and
pointer, so dial to match others of set may be used.
For sale by dealers everywhere. Insist on SIGNAL

it’s your protectl
The coupon below
practical informatton—if you send it fin
away.

ST

Factory and General Offices
1911 Broadway, Menominee, Mich.

on.
will bring you valuable and
right
(2243)

Atlanta Boston
Chlcago Clevelandd

Minneapolis INFORMATION
Montreal New York| COUPON

Pittsburgh

gt Louts | Signal Electric Mig. Co.,
’ 1951 Broadway.
fan Francisco Menominee, Mich,

Toronto

You'll find our local
address in your
Telephone Directory,

DPlease send catalog and
bulletins giving complete
information about S16i-
NAL Radio equipment to
name and address written
in margin.

At this low price you get the efficicncy of a $50
set. It Is a two tube radlo frequency receiver—
picks up stations 1500 miles away under good con-
ditions—everywhere—any time. This outfit can he
operated with a dry cell or storage battery. (abi-
net is of solid mahogany and workmanship the
finest throughout. Order direct or send for catalog.
DEALERS—write for proposition—it's a winner.

AGENTS—wanted everywhere.
Write for territory QUICKLY.

THE MIDWEST RADIO COMPANY
809 Main St. Cincinnati, Ohio

BUCHSTEIN’S FIBRE LIMB

is soothing to your stump-—strong,

cool, neat, light. Kasy
payments. Braces for
all deformities.

H. BUCHSTEIN Co.
Minnsapoils, Minn.

8end for
Catalog Today

. o l
Obtaining An Ama- :
teur Radio License

(Continued from page 46)

s H

3. The apparatus shall at all times while in
use and operation be in charge of a person or
persons licensed for that purpose by the Secre.
tary of Commerce, and the operator of apparatus
shall not wilfully or maliciously interfere with
any other radio communication.

4. The station shall give absolute priority to
signals or radiograms relating to ships in dis-
tress; shall ccase all sending on hearing a dis.
tress signal; and shall refrain from sending until
all the signals and radiograms relating thercto
are completed.

5. The station shall use the minimum amount
of cnergy necessary to carry out any communi-
cation desired, and the transformer input shall

one . 1
not exceed oo kilowatt.

6. The station shall not use a transmitting
wave length excceding 200 meters.

. The station shall not use a transmitter dur.
ing the first 15 minutes of each hour, local stand-
ard time, whenever the Secretary of Commerce
hy notice in writing shall require it to chserve
a division of the time, pursuant to the Twelfth
Regulation of the act of August 13, 1912.

R The President of the United States in time
of war or public peril or disaster is authorized
hy law to close the station and cause the removal
therefrom of all radio apparatus, or may author-
ize the use nr control of the station or apparatus
by any department of the Government upon just
compensation to the owners.

9. The Secretary of Commerce and Collectors
of Customs or other officers of the Government
authorized by him may at all rcasonable times
enter upon the station for the purpose of inspect-
ing and may inspect any apparatus for radio com-
munication of such station and the operation and
operators of such apparatus.

(Continued on page 87)

NEW SPARE TIRE LOCK

The necessity for securing the spare tire
or tires from the thief is gencrally recog-
nized and the average motorist practices
a measure of protection. The means avail-
able., however, have not been all that the
particular car owner would prefer. This
novel tire lock is the accessory that com-
bines every feature of appearance, protec-
tion and practicability. Made of specially
heat-treated steel, impervious to the hack
saw or file, encased in a covering of genuine
black cow-hide and locked with a patented
lock and link bearing the Underwriters’
Laboratories stamp of approval, this new
tire lock is an accessory that does credit
to your car and assures vou of the spare
tire being where you put it when you want
it. There is a size for every type of spare
tire carrier,

SIX OF 114 TORPEDOES “HIT"
PACIFIC FLEET

Six hits out of 114 torpedoes launched
were scored by two columns of destroyers in
two attacks on the Pacific Fleet in maneuvres
off Panama. The "California,” flagship of
Admiral Eberle, Commander of the Pacific
Fleet, was hit once and the “Idaho” twice.
In the second attack two hits also were reg-
istered on the “Tennessee” and another on

the “Idaho.”
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Be A Practical

Electrician

YOU can qualify in three months
for a real job by the Sweeney Sys-
tem of Practical Experience. Yyou
don’t need to be an engi-
\ neer or scientist to install,
operate and repair allkinds
™ = of electrical machinery.
& We teach with tools. You
= learn by actually workin
\ on our $150,000 specia
%] equipment in thigs world fa-
£. . sweeney, Mous Million Dollar Trade
President  School where we have
turned out 55,000 trained mechanics,

Simply send name
FREE today. Get our

Special Offer and
interesting Electrical Catalog. Free
radio course. Free Railway fare to
Kansas City. Big opportunities in
Electrical industry for young men.
No colored students accepted.

WRITE US AT ONCE

LEARN: A - TRADE

B

MJ!OMOTIVEAELE(TRI(ALS(HOOL
SWEENEY DLDG. KANSAS (ITY.MO

You, Too, Can Play the

HAWAIIAN.GUITAR

Just as the Ndtives Do—

After Your FIRST LESSON
You Will Play “ALOHA’.
We Guarantee That—

Our method is so simple, interesting
and appealing that you begin in your
firat lesson to learn the famous Ha-
waiian Folk S8ong “*ALOHA", Think
how happy you will be when you
surprise your fricnds by playing
the fascinating Hawaiian Guitar
Just as the natives do{

Only Four Motions—
and You Master Them Quickly !
In & few minutes you acquire the four motions necessary to pl;

r! e--after that ashort period of practice and you will I:n've n‘:..-n::

this weirdly sweet music. Complete course of 52leasons includes FRrE
Guitar, 'y picks, steel bar, etc. Noexiras.

- No Previous Musical Knowledge Necessary

y0u never read a musical note i 1ife--it i

stizhtest knowledge of mosic, we :m‘d{; n ;:a?:i‘;:’l‘ tma:".: :’::

to play this wonderfully popular instrument. bon t be ju-{l “‘listen.

cr’” when you can easily be the center of interest among your friends.

FREE

of our remarkable FREE H ik -
simply wﬁu:“l:m lnumw':nbgu&?it?o’&:r

A Beautiful
Hawaiian

Address
Guitar

Fl;st Hawaiian Conservatory
. of Music, Inc.
Desk 40

(Woolworth .
New York City

Special arrange-
mentnfor lossons\f
wou have your own
Hawaiian Guitar

s . 3
Here’syour opportunity. Radioneeds
you. Win success in this fascinating field.

Trained men in demand at highest salaries.

Learn at home, in your spare time.

Be a Radio Experf

1 will train you, quickly and easily, to design
construct, install, operate, repair. maintain, a
eell all forms of Radio apparatus. My new methods
are

the most successful in existence, Learn to earn

$1,800 to $10,000 a Year
F R E E Wonderful, home-construction, tube
receiving set, of latest design.
Writefor*‘Radio Facts’’ free. Engineer Mohaupt.

American Electrical Association
Dept. G5 4813 Ravenswood Ave., Chicagg
NO

TAMMER wok:

Kill the l{mr of stammering. Re-education the
key. The widely famed Iutfield Method fully
at'::lllnbegkln .n’?ow:c||rnte. depend:ible, worthe
] — STO! A 7
hus inspired thousaads. e STWERING. .

Free copy t .
THE HATFIELD INSTITUTE, 109 N. Dearbors, Chicage, UL
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65/, Have This
Gland Trouble

\At Middle Age

Do you suffer with sciatica,
painsinback, legsor feet, fre-
quent nightlyrisings,bladder
or kindred trouble; have you
lost the old pep and aggres-
siveness; do you have blues

or mental depression?

Scientists and medical authorities agree that 65%
of all men past a certain middle age (thousands
younger) have a disorder of the prostate gland.
often responsible for these annoying conditions.

Simple Home Treatment
Buta new treatmenthasheendiscovered by a mem-
ber of the American Association for the Advance-
ment of Science. Alreadyover10,000men have used
this method with astonishing success. It has saved
many of them from the surgeon's knife. Yet the
method is so simple that it can be used by anyone
—no drugs, lessons, electric rays. Nothing to pay
unless you get immediate relief. If you have pros-
tatic trouble, or any of t(lile symptoms n;entioned.

send immediately for a Free
Free Book 3 "\ Vit ace
0O1d at 40," which tells all about this method
and the truth about glands. No obligation. Just
give name and address, Write immediately to
The Electro-Thermal Company, 4520 Main Street,
Steubenville, Ohi

SEND NO MONEY

for these AUTOMATICS

-

MILI'I'AR 4
oDxEL

S] 025 Automatic

A Man's Gun. Mihtarv Model,
built for hard service, just like
they used “*OverTherc.” .32 cal
1n.shot, bhlue steel, safety at
tachment ; R‘;)l 294 with extra
magazine FREE,
now reduced 10. . $10'25 8
25.cal., 7-shot, blue steel Gun, vest pocket style,
accurate and reliable, perfect grip;
No. 194 now reduced to. .. $8-75
These Guns Are Brand New

and Use Standard Ammunition
Rush Order—Supply Limited: pay postman on arrival our
price plus postage, nr send cash, check, money order and
save postage charges. Examine merchandise carefully
upon delitery and if not satisfied return at once and
vour money will be promptly refunded

EDWARDS "VliPORT TRADING CORP.
258 Broadway New York

Qur hig stock of standara
makes of radio sets, parts
and supplies, fully 1llus-
trated. Play safe buy
standard cquipment from
a reliable house, We ship
from stock

Send $5.00 for Murdock
loud Speaker, including fibrc horn, stand
and adjustablc phonc unit. Rcquires no
battery,

JULIUS ANDREA & SONS CO.
1n business since 1860
128 Michigan St., filwaukee, Wis,

MODELS

developing ideas and manufacturing
my specialty. Absolute satisfaction, 33
years’ experience, write me.

HENRY BACKER & CO.

904 Evans, Cincinnati, O.

DEAFNESS IS . M!HSF&Y
1 Xnow because I was Deaf arid had Head Nolsea
for over 30 years. My invisible Antiseptté Ear
$ Drums restored mdyo hearing and stopped Head

Nolses, and will it for you. They are Tiny
Megaphones. Cannot be seen when worn, ec-
tive when Deafness is caused by Catarrh or by
Perforated. Partially or Wholly Destroyed Natursl
Drums. Easy to put in, easy to take out. Are
“Unseen Comforts,”” Inexpensive. ~ Write for
Bookiet and my sworn statement of how I recov-
C

; @y et 6. LEONARD
Buite 3¢9, 70 Sth Avenue = Now York City

10. The apparatus shall not be altered or
modified in respect of any of the particulars men-
tioned in the following Schedule except with the
approval of a radio inspector, or other duly
authorized officer of the Government.

Name of naval or military station, if within
S nautical miles, . .

*Power: Transformer input,...

Antenna: Tyne (T, 1, etc.).

Height, ....

(above ground)
length, .ovoive i
Wires: Number in vertical part,......covue.
in horizontal part, .
The normal sending and receiving wave ]engt}:
shall be meters and the station is
(not exceeding 200) .
authorized to use the following additional wave

lengths, not exceeding 200 meters: ............
MCIErS, . o..eeaes .meters.
This license expires ON......oeeeveeraeeanaes 0
19,440
HERBERT HOOVER
C. H. HUSTON,
Assistant Secretary of Commerce
H. B. CARSON,
Commissioner of Navigation
Delivered by oovvvvieniiiiiii . 0000a0aa
(Radio inspcctor)
Place..o.ovovvunn 00000 o ate. .. ..ol .

1Strike out “one™ if the station be within &
nautical miles of a naval or military station;
otherwise strike out “one-half.”

INot to exceed 1,000; or if the station he
within 5§ nautical miles of a naval or military
station, not to exceed 500.

*If vacuum tubes are used, power should he
actual watts in plate circuit.

At one time it was a general idea that
a radio transmitting station could be oper-
ated by an amateur, providing that the
transmitting range of the same did not ex-
tend bevond the border of the state in which
it was located. However, this is a mis-
apprehension, the law covering this point
reading as follows:

BE IT ENACTED BY THE SENATE AND
HOUSE OF REPRESENTATIVES OF THE
UNITED STATES OF AMERICA IN CON
GRESS ASSEMBILED. That a person, company,
or corporation within the jurisdiction of the
United States shall not use or operate any appa
ratus for radio communication as a means of
commercial intercourse among the several States,
or with foreign nations, or upon any vessel of
the United States engaged in interstate or foreign
commerce, or for the transmission of radiograms
or signals the effect of which extends beyond the
jurisdiction of the State or Territory in which
the same are made, or wherc interference would
he caused thereby with the receipt of messages
or, signals from beyond the jurisdiction of the
said State or Territory.

This is now construed to mean that a
transmitting station must not interfere with
any receiving station capable of receiving
messages from other transmitting stations
located without the borders of the state, in
which t'hc receiving station is located. Obvi
ously, it is impassible for one in these davs
to operate cven a buzzer transmitter without
interfering with some station capable of re-
ceiving messages from without the borders
of the state.

In addressing the prospective operators,
Mr. Batchellor tells them of many com-
vlaints received regarding the actions of
various amateurs in operating their trans-
mitters, while others are listening to broad-
casted concerts, etc. He stresses the moral
obligation of the amatetir to the broadcast
listener, and makes a special request that
cach amateur, after his station is in opera-
tion, remain quiet during periods in the
cvenings when broadcasting is being done.
No law covers this case, but, as Mr. Batch-
ellor said, it is probable, if amateurs make
a nuisance of themselves to the broadcast
listeners, that the latter will take the matter
to higher courts and have laws enacted cur-
tailing the activity of the aforesaid amateur.
We do not want this to happen, and there-
fore it is tp to the amateurs to cater some-
what to the hroadcast fans, the latter being
in the majority, and having the most power
legally.

So it is up to the broadcast fan to get
into the game decper and become a licensed
amatetr, and it is up to the amateurs to
band together for tl'!elr common good and
suppress those of their brethren who persist
in interfering with broadcast

reception. |
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Train at Home
in"Your

b9l

Spare Time

You are offered the big-
gest opportunity of your
life right now. Youcan't
help seeing the tremen-
dous boom that is now
on in manufacturing and
building. Never before
such chances for technical
men. Skilled draftsmen and building ex-
perts who can read plans, figure costs and
boss big jobs are wanted at high salaries.
Noneed for you to work for small pay or to
remain in a no-future position when great
industries are looking for men like you
with specialized training. |

Get Chicago“Tech” |
Experts Back of
You

Don't put in years waiting for “'your chance.”
Make your own chance. Let practical men train
you by mail for a big job or your own business.
Cash in on your spare time. You are actually
wasting time in which you could easily get instruc-
tion that brings quick advancement and more
money,

Chicago “Tech” Men Win

Rex Carey took Chicago *'Tech’ training in
Draftsmanship and doubled his salary, then
doubled it again. J. D, Woodside, working at a
carpenter's bench took the Builder's Course and
is now a prosperous contractor. S. Rosin be-
came a successful architect in the same way.
Everywhere you find Chicago ‘“Tech” men in big
positions or in successful businesses. They are
always in demand be-
cause they are trained in
practical methods.

Now!

Put X in coupon
toshow whicheub-
ject interests you
a N send
valuable Information

Building,

Rlue Print Plans.

MAIL COUPON
TODAY

Chicago Tech. College
545 Chicago Tech.
Chicago, Ill.

Without cost or obligation on me please
send instructive matter, about. opportunities
in line I have marked with “X"

QO Drafting. (The Big D Acronautic Engineering
Salary Course) All about aeroplanes
No experience nec- O Plumbing, Heating and

Bldg.

cssary Ventilating
O Building Trade Course OPlan Reading, Estimat.
for men in the build- ing, etc.
ing lines OSteam Engineerin,
Osurveying for Steam Engineera
and Map Drafting OPlan Reading for Shop

[JAutomobiles Men for Structural

e e e
Name.coosovessssee sececstane 0 00JQ00000a00Aa000
AGAIess .. .......cocoitiie srrearanianiniaiainnne
Post Office. ............. State. .. ...........i.0n
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The Most Wonderful Radio
Loud Speaker in the World

$ 2 8 _5_() The
DICTOGRAND

With the Adjustable Air Gap

Overcomes the defects common to all
other radio loud speakers—the harsh jar-
ring sounds, the noises and overtones, It
creates the illusion that the artists are in
the very room with the listeners.

The DICTOGRAND RADIO LOUD
SPEAKER is designed to operate on any
vacuum tube receiving set giving maxi-
mum results when two stages of amplifi-
cation or more are used. Requires no
extra batteries. You simply plug in—and
listen.

The DICTOGRAND RADIO LOUD
SPEAKER, like all Dictograph products,
is guaranteed for a period of one year
against all electrical or mechanwal defects.
ASK YOUR DEALER TO DEMONSTRATE IT

The unusual demand upon our facilities has not enabled us to complete our
distribution. 1f your dealer has not yet received his stock of DICTOGRAND
Radio Loud Speakers, send to us direct.

Makers of The Famous Dictograph Radio Headset

THE DICTOGRAPH PRODUCTS CORPORATION

Dept. S.1., 220 West 42nd Street, New York City
Branches in All Principal Cities
Dealers: Order through your jobber; or send to us direct for mames of suthorized distributors.

CHARGE YOUR RADIO BATTERY AT HOME

with an

A-C CHARGER

SELF POLARIZING—Connects either way to
battery.

GIVES AUTOMATIC TAPER CHARGE—Pre-
vents injury to battery through overcharge.

STANDARD FUSE protects against fire hazard.

5 AMPERE CHARGING RATE — The correct
for all radio and auto batteries.

The A C Charger is constructed of high-grade materials and
always gives satisfaction. Scientific design hy electrical engi-
neers insures its uninterrupted service.

USE IT TO CHARGE YOUR AUTO BATTERY

Comes complete with charging cable, battery clips, attach-
ment cord and plug. All ready for use with complete in-
structions for charging all radio’ A and B batteries.

Get the A C Charger at your dealer. If he does not
handle it, send money order for $16.50 to factory with dealer's
name, and A C Charger will be shipped promptly,

Phantom View Showing the Adjustable

Air Gap

cunsfsts of an adjusting dial mounted in front
of the cablnet, by means of which the dis-
lance hetween the mag! poles and the
diaphragm may be inereaséd or decreased,
thus varying the pull of «the magnet on the
diaphragm and permitting tuning up in cotn-
plete harmony under all varying econditions of
reception.

$16.50 COMPLETE )
Charges Both A and B Batteries

HOLMES ELECTRICAL MANUFACTURING CO.

3229 Sheflield Avenue. CHICAGO, ILL.

BE A

U. S. Government
Railway Mail Clerk
$1600 to $2300 Year

FRANKLIN INSTITUTE, Dept. 8182, Rochester, N. Y.
Sirs: Send me, without charge, (1) Sample Railway Mail

& Clerk Examinatio stions; (2) Tell
MEN—BOYS 18 to 35 S positton’ (5) Hend ot of Governeiont jobe obtatnabte "
Steady Work. No Layoffs. Paid Vacations. /6 ‘ame

Common Education Sufficient.
Send Coupon Today—SURE. /

ARE YOU BASHFUL, TIMID |

Self Conscicus, Embarrassed in Company. Let us tell |

8EX KNOWLEDGE BOOKS
instructive, authoritative, profusely
gn:t{hltegl in "‘z""tl colors, ete.

ot the cheap sort. Contains évery-
thing one should know both before and after marriage to in-
sure health and happiness. LARGE CATALOG FREE.
E. SMETANA AND COMPANY, OW0880. MICH,

you how you cap overcome these troubles and acquire
Poise, confidence. assurance and a magnetic personal-
ity.« Address The Veritas Sclence Institute, [400
Broadway, New York, Desk 15.
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They, the amateurs, must realize that they
are in the minority, and that if popular
opinion once raises against them their privi-
leges will soon be taken away and we shall
find ourselves, in regard to radio amateurs,
in the same position as many of the Euro-
pean countries are today. This being a step
backward, rather than in advance, it is our
desire to maintain peace hetween these two
factions for the mutual benefit of both.

The American Radio Relay League has
done some very good work along this line,
and all the members have pledged to keep
out of the air between the hours of 7:30 and
10:00 P. M., thereby allowing the broad-
casting stations to present their programs
with a minimum of interference. Even this
is not absolutely necessary if the amateurs
use sharply tuned sects, and do away with
the old “rock crushers” or spark scts, and
install C. W. or radiophone transmitters.
These latter, when used on 200 meters and
lower. can be so sharply tuned that they
will create practically no interference with
receiving sets listening in on 360 and 400
meters.

Fireworks Photog-
raphy
Written and Illustrated
By WILLIAM P. SIPES
(Continued from page 40)

e

Tommmuinmm

shell will be shot into the air. But there
is always a burning fuse attached, watch
for this with the eye, and as soon as you
see one, why locate it in your view finder,
as it moves upward move your kodak up
also, keeping the lighted fuse about 25 of
distance up from hottom. When shell ex-
plodes the fire will drop downwards.

On your next operation depends your suc-
cess or failure. Be all attention to what
vou are doing. As soon as you see the shell
begin to burst open in view finder, give the
thumb screw a quick gentle turn to lock
it into position. (The kodak must not be
jarred while locking it or it will blur and
give a wavy effect in picture.) As soon
as it is locked take right hand off of the
bed, and press cable or bulh. (Your shut-
ter should he set at “R” or bulb.) Hold
this open until the fire has died out.

You must be qnick in locking your thumb
nut and opening shutter. I can have it
locked and shutter open by time the shell
opens full. This is the hest part of it. If
you are sitting on the ground, you can use
a brick or a small box, wrap them with
paper to avoid scratching. As the shell
goes upward slide the hottom of camera
away from you, letting back rest on the
block behind it. As soon as shell begins
to open proceed as above in opening shutter.
1f using a tripod without the optipod locate
the shell by its burning fuse in finder. It
is much better to do this hefore it gets too
high, as you can follow its progress up-
ward and center it better in view finder.

All colors will not photograph. So it
is to be expected you will get some blanks.
All large gatherings and State Fairs are
putting on displays of this kind, and as so
little has bheen known of this work in the
past, it will be possible for anyone to take
good pictures if you follow instructions.

The best point of view is in front or on
one side about 300 feet from where fire-
works are shot off. Many pretty effects are
obtained, and because they are out of the
usual in pictures, it makes it worth one’s
time in taking them. A small pocket flash
light is ideal to locate film numbers in win-
dow on back of kodak while winding film.
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How to HooK-Up A
Transmitter Button to
MakKke an Efficient
Loud TalKker

A Transmitter button with a few dry
cells and a telephone receiver will make a
remarkably simple and efficient lound
talker. A Microphonic amplifier of this
type 1s just the thing for use with a radio
set. The weak music and signals may be
amplificd many times their original value.
It is possible to entertain a large audience
with a simple radio equipment if a trans-
mitter button is used in the circuit as ex-
plained in diagram A.

The cost is extremely low and the re-
sults are comparahle with those produced
by highest grade of cxpensive loud talkers.

As may be scen in the diagram, two
dry cells or a small storage battery are
connected in series with the transmitter
button and a 4 to 75 ohm telephone re-
ceiver. The transmitter button is sccured
to the diaphragm of the telephone in the
radio receiving set. To accomplish this
properly, scrape off the cnamel (if dia-
phragm is cnameled) on the face of the
diaphragm and solder the small hexagon
nut supplied with the hutton to the exact
center. Care should be taken that the
thin diaphragm is not bent or otherwise

4-25.0hm

Hgh res. A
recever \

7 plone

500 Ohm
{ recewver

1500 Ohm
res’s. ;;/me

- |
22v.

IIIIIIIE'“‘E—*“

harmed. The transmitter button is then
screwed into place. Connections, as

shown in the diagram, are made with flex- |

ible wire. A horn may be placed over the
low resistance receiver if desired.
the radio set is properly tuned and signals
are being reccived, the transmitter button
is operated by the vibration of the dia-
phragm of the recciver. As the receiver
diaphragm vibrates, the mica diaphragm
on the transmitter button also vibrates.
The carbon grains are compressed at
varying pressure; the current flowing
through the local battery circuit is thus
varied and results in an amplification of
the sounds in the low resistance telephone
loud-talker.

Diagram B, which includes a step-up
transformer, is to be used with loud talk-
ing receivers of high resistance. The pri-
mary of the transformers should have a
resistance of about 75 ohms. An ordi-
nary telephone induction coil will serve
as the transformer in this circuit.

You can get the above-described trans-
mitter button FREE in subscribing to
“Practical Electrics Magazine” at $2.00
per year (12 months). Send your sub-
scriptions today.

Make all remittances payable to Prac-
tical Electrics Co., 53 Park Place, New
York City. ad

— \ S
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How to Perfect the

Phonograph
By BERNIE L. BEVILL
(Continued from page 32)

s .

ny

TR

as in the ordinary machine. This record 4
is the size of the ordinary wax record, but
is made of aluminum and coated with some
material that is capable of receiving vibra-
tory indentations and which must be a
fairly good conductor of electricity. Such
a matenial remains to be developed, as 1 have
not experimented upon the matter. How-
cver, the chemist should not find it difficult
to discover such a substance. It may be
that a mixture of red lead and glycerine
added to some wax base would be sufficient
for the purpose. In case such a mixture
could not be found that would serve this
purpose, perhaps we could dispense alto-
gether with the vibratory indentations and
prepare a rccord containing a plating of
some chemical that is acted upon by the
electric current in such a manner that when
the clectric current is acting upon it it will
tend to permit of more current passing
where the greatest current passed at first
and vice versa; that is, certain chemical
differences will be found in the material
that will correspond to the varying depths
of the vibratory indentations found in the
other kind of record. This arrangement will
be very similar to the felephoto device, inas-
much as it carries pulsations to the receiving
device  corresponding  to  the impressions
thrust upon it by the sending apparatus.

These pulsating currents are supplied by

a rectifying transformer placed within the
phonograph cabinet as at 9, which receives
its current from the ordinary lighting cir-
cuit by being connected to the leads that
supply the motor at 5. The pulsations are
carried from the tungsten stylus at 1 through
the record, and by metallic connections of
the record with the turn-table, down thrqugh
the main shaft of the motor, through” the
connection at 6 to the transformer and back
to the electromagnet 8, which attracts the
vibrating disc 7, causing it to vibrate in uni-
son with the vibrations that caused the in-
dentations in the record. Thus the sound is
produced. The resonator, or horn, that is
attached to the disc serves the purpose of
intensifying the sound just as in the ordinary
phonograph. By this manner of arranging
the device, it can rcadily be seen that metal-
lic sounds are entirely eliminated, for the
scratching sound that is caused by the
scraping of the stylus upon the record is
prevented from reaching the ear by closing
the top door of the machine.
_Whether or not this apparatus will func-
tion properly when put mto actual practice
remains to he seen. but at least, the idea
seems cntirely logical. The theory is perfect
in detail and ii some enthusiastic and enter-
prising experimenter will give his attention
to the matter, there is no reason why the
invention should not succeed. It is compara-
tively speaking an cxtremely simple appara-
tus. 1t is only necessary to procure some
old worn out phonograph, install an electric
motor in it and proceed to commence experi-
menting. The metallic arm that serves for
the purposc of the tone arm can be made
with a little patience and the tungsten stylus
can be purchased.

1 ain quite sure that such a phonograph
would be a great blessing to humanity and
should meet with the entire approval of
evervone. Music produced by this device
should be possessed of all the pure tonal
qualities of the original rendition, as there
would absolutely be no over-tonal effects
produced to spoil the musical qualities and
to grate upon the ear of the most sensitive.

There may be cases where a city lighting
current may not be had. In this event, it is
only necessary to procure several dry cells
to supply the current.
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o School at Hom

HIGH SCHOOL
COURSE IN
IWO YEARS

YOU ARE BADLY if you lack
HANDICAPPED 272"

raining.
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 aresident
school and meets all requirements of
a High School training. From the
first lesson to the last you are care-
fully examined and coached.

USE SPARETIMEONLY

Most people idle 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 two 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.

American School
Dept. H-526
Drexe! Ava, and 38th $t., Chicado
CENS WER R NI (VR BmUE AN S S GED S BN TR DEN A
American School
Dept. H-526 Drexel Ave. & 58th St., Chicago

Send me full information on the subject checked
and how you will help me win success.

...... Architect ~.Lawyer i
...... Building Contractor Machine Shop Practice
& le Engi 5" lay Writer
A e R, b 1 B
Civil Engineer Shop Superintendent

.Stroctural Engineer

.Business Manager

Cert. Public Accountant
ccountant and Auditor

Employment Manager
team Engineer
‘'oremanship

3anitary Engineer
Surveyor (& Mapping)

Address.
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Poisonous Gases
Find Uses in i
Industry

That Curious Device for By ISMAR GINSBERG 3 ,

(Continited from page 32)

L] [ ] . o e
Maklng Flre the past few ycars since the close of the

war. An important use has been‘dev'el-
oped in the purification and sterilization

of drinking water. This use is almost

T was only Seventy-ﬁve years ago that a universal in t'h.c citi(;s of our country.
woman of the Middle West wrote to her About 2025 citics, with a total popula-
.. tion of 40 million people, consuming over
cousin in New York: four billion gallons of water each day,

chlorinate their water before it is piped

“Last winter I was told of a curious new to the consumers. The largest chlorinat-
. . R ing plant in the world purifies the water
device for making fire. It consisted of for New York City. This practice has
small splinters of wood with tips of some been primarily responsible for the reduc-
. tion in the typhoid rate in cities, while

substance that bursts into flame when in the country where the practice is not
rubbed on a rough surface. If you can used, the rate has increcased. Another
hall b important use for the war gas, chlorine, is

procure some of them for me I sha e for the sterilization and disinfection of
grateful.” city sewage, before it is dumped into

rivers, lakes or bays. Contagion from in-

Q Q fectious discases is diminished in this man-

Matches were in general use in Europe for years ner. Tanncries arc using chlorine or

1 his country. There chlorine water to kill the anthrax germ,

before they UASS L n this ¢ y . which is found in raw hides, and which is

was no means for spreading such news rapidly. so fa;lal to hgmat}: beings. The bristles

. . . for shaving brushes are treated in the

Today, the new invention that contributes to same manner. ﬂThe TEVCE . ettt

3 3 2 pools can be cffectively sterilized by the

comfort or convenience is quickly knpwn the addition of a little of the gas to the
country over. Advertising conveys the informa- water. )

. . . . . Recently another important use for

tion. The farmer's wife in Texas or Idaho is as chlorine hhas developed. It has been

: 2 used with commercial success for the

well pOSted on these thmgs as the City woman manufacture of fine writing papers from

of the East. low grade raw materials. An Italian

manufacturer has developed the process.

. Such materials, as straw, wood, esparto

Don’t overlook the advertisements. They are grass and other low grade raw l?ape,

: products which have hitherto been used

heralds o.f progress, with real news for you and only for making very cheap_ papers mnd

your family. They save your time, lighten your paperboard, can be treated with chlorine

. q gas and manufactured into a fine, white,

work and enable you to obtain the utmost in high grade writing and printing paper,

at modcrate cost.
value for the money you Spend’ Another gas that was used largely in

the war was ethylene. This is now used
in the.place of acetylene for welding

metal.  Acetylene burns with a very hot

flame in admixture with oxygen in the
oxy-acctylene blowpipe, This flame will
cut through the thickest piece of steel as
if it were hutter. Ethylene will do the

Time gi'ven to reading tfte ad‘verfisements same work, but it possesses the additional
. advantage in that when it is used a sol-
15 we// s[)ent. vent is dispensed with. Such a solvent

must be used with acetylene.

Phosgene is also known as a war gas.
It is very poisonous. To-day, a fine per-
fume, resembling the scent of violets, is
made from the gas, Benzyl acetate, an-

other virulent war gar, can be converted
by suitable chemical methods into arti-

— — | ficial jasmine perfume, more fragrant than
the jasmine flower itself. Mustard gas.
the gas that causes the eyes to smart and

_e_aﬂ"_e water, is now used in making vulcanized
rubber.

Your At the New York

skin can
be quickly Inventors’ $Show

cleared of Pim- (Continued from page 23)

GENUINE
GERMAN

Half ety 3 ™~
ro-war | sonc &
MAUSER - ==

Latest model 9 shot

nut:’matle‘: Shoota stand- $ 95
—
2s

i

ard cartridges—lies flat in
ket== World'e hrgol-
T bt ples, Blackheads,
Acne Eruptions on the
face or body, Enlarged
Pores, Oily or Shiny Skin. $1,000
Cold Cash says | can clear your

Hand Ejector Revolver, cal.
ewing O eyiTnder 52 ot l 32 cal. $13.98
$16.98, 38ycll. $17.95.

All brand pew latestmodels. Guaranteedgenuine imported.

bay on Delivery QEFND NO MONEY

Plus Postage

i TN,

alarm goes off warning the house wife that
the drip-pan should be emptied. The de-

Satisfaction guaranteed or money prompily refunded okin of the above blemishes. vice is adjustable to bath tubs also, and j

$ 459 ;;;mc;::m:ﬁ’::?s?ﬁ.ﬁ:g ,’.‘..':';: EEEE&TODAAEI{% i driven hvja spring under tension. o and is
. $11. 3 ' : : F

6_ Ao e T IR 10 ot st Tox s .,...m..'n. 3:'?:5 SKIN"—telling how I cured A person can ncither commit suicide nor

$11.05. Jut g e o L Dot myself after being afflicted for fifteen years. be asphyxiated if he installs the safety gas

UNIVERSAL SALES CD., |41 8'dway Dosk 280 New York E. 8. GIVENS, 168 Chemical Bldz., Kansas City, Mo. jet shown in Fig. 17. Should the gas be
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Volume No. 9

May, 1921—April, 1922
CONTAINS

1200 Pages wth over 1500

Illustrations

and

Over 700 Articles by the
Foremost American and
Foreign Writers
We have also a limited amount
of the following Bound Vol-
umes of Science and Invention

(Electrical Experimenter):

Vol. No. 6—May, 1918, to
April, 1919.

Vol. No. 7—May, 1919, to
April, 1920.

Vol. No. 8—May, 1920, to
April, 1921.

Each volume bound in stiff

board covered with green vel-
lum and gold stamped.

Price for vol. No. 9......%2.25
Price for vol. No. 6,7 or 8 2.00

ALL FOUR VOLUMES 7.00
Send Express Collect.

EXPERIMENTER PUBLISHING Co.
53 Park Place, N. Y.
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which send me bound vol. of S. & L.

No.6( ), No.7( ) No.8( )

No.9 ( ), by express collect.

NAME ....oovirvniacciaasssascsssscana

Address

blown out accidentally, the pilot light which l
heats the rod of thermostatic metal, is also
necessarily blown out, which causes this |
metal to contract. In doing so, it releases
the valve, shutting off the gas supply.

An castern manufacturer demonstrated
their “Kiddie Movies” in another of the
hooths at this show, which exhibition was
very successful from the standpoint of the
kiddies and toy manufacturers. C. S. Cor-
rigan was on hand with his torpedo tops.
put-and-take devices and dice hoxes, as well
as spinning eggs. while a tool company at-
tracted the model-makers with their exhibit
of the Triplex, a machine which does lathe
work, being cquipped with chuck, spring
collets, taper-turning, boring and thread-
cutting accessories. It can he used for
horizontal milling with arhor, horizontal,
angular and vertical milling with end mill,
or can he used for vertical, angular or hori-
zontal drilling and boring.

There were hundreds of other exhibits,
many of which will never find their way
to the market, perhaps, and others which
seemed to promise immediate success. For
the present the reader will have to be con-
tent with the descriptions given here.

We are inclined to believe that had some
of the inventors exhibiting at the show
availed themsclves of the opportunity of-
fered hy our Patent Adzice columns and
our service, they would not have found it
so difficult to attempt to interest capital in
their inveations, It was simple to find faults
with a great many of the inventions, faults
which were almost insnrmountahle in the
particular style of the apparatus. It was
also casy to discover the reasons why some
of the devices will never appear hefore the
public, except as copics of patents and in-
ventors' models.

A perpetual motion machine was also ex- ‘
hibited at this show. The inventor never
took into consideration the fact that extra
energy would he required to shift a weight
when once its center of gravity had been
disturbed. Of course. no working model of
this device appeared, only a set of figures |
which were very incomplete, and several
large-sized working drawings which graced
the walls.  We would suggest that our
readers refer to our advice given to the in-
ventors so that they, too, shall not try to
develop worthless articles.

Gold Medal Awards to Exhibitors at
Inventor’s Show.

Prgfl.‘ Wm. A. Beck, Dayton University, Dayton,

io.

Stephen Horvath, Cleveland, Ohio.

Triplex Machine Co., New York City.

Wm. J. Luce, New York City.

Hill Rotors, Inc., New York City.

The National Refrigolier Co., Greenville, Ohio.

Albert Pecorella, Buffalo, N, Y.

Frattola, Castelli, Regnoni, Rome, Italy.

Federal Storage Battery Co., Washington, D. C. |

Chas. Stanzel, New York City.

Tas-Te Fruit & Canning Co., Paterson, N. J.

Chas. Erickson, New York City. |

J. M. Campbell, Brady, Texas.

H. W. De Senitha, New York City.

Science & Invention (Experimenter Publishing
Co.), New York City.

Claudio Garcia Huelves, Spain.

RADIO CONCERTS ON TRAIN

The Atlanta & West Point Railroad has a |
500-watt hroadcasting station at College
Park. Ga. for entertaining passengers on
board the New York Limited while running
from West Point. Ga., to Atlanta. The re-
ceiving set is placed in the diner of the train.
The railroad's own orchestra plays before
the WDAJ microphone from 7:30 P. M. to
8:30 P. M. and from 10:30 P. M. to 11:30
P. M. Tt is reported that concerts broadcast |
on the 360-mcter wave length from College
Park have been heard in Buenos Aires and
in every Canadian Province.
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Your Choice
75¢ a Week

)
¥

We have cut
the price
one-hali

No matter what your occupation, onec of the
home study sets listed helow will quickly fit you
for a hetter job and higger pay. Any set you select
will he sent for seven days’ examination, and if
you decide to huy you may pay_the rock-hottom
price at the rate of only 75c a week. But you must
act now! We cannot guarantee thesc reduced
prices for any great length of time,

_ These hooks are the work of recognized authori
ties. They are written in plain, casily understood
langnage, by recognized authorities, and contain
hundreds of photographs, diagrams, tables. ctc.,
that make difficult pbints as simple as A-B-C,
Handsomely and durably hound in half or full
Y\lc'nioccn lcather (except as noted), and stamped in
gold,

Pay - Raising Books
At Greatly Reduced Prices

Management, 8 vol., 2500 pages, well illus.
trated, \Was $52.50 ............ ... Now $29.80
Carpentry and Contracting, 5 volumes, 2138

pages, 1000 pictures.  Was $37.50. Now 19.80
Civil Engineering, 9 volumes, 3900 pages.

3000 prctures. Was $67.50.......... Now 34.80
Electrical Engineering, 8 volumes, 3000

pages, 2600 pictures. Was $60.00 Now 29.80
Automobile Engineering, 6 volumes, 2600

pages. 2000 pictures. Was $45.00....Now 21.80
Machine Shop Practice, 6 volumes, 2300

pages, 2300 pictures. Was $45.00...Now 21.80
Steam and Gas Engineering, 7 volumes,

3300 pages, 2500 pictures. Was $52.50

NELY 60000000000090900000 80900000600 00.0 24.80
Law and Practice (with reading course),

12 volumes, 6000 pages, illustrated. Was

SINBO ... Now 49.80
Fire Prevention and Insurance, ¢4 vols., 1500

pages, 600 pictures. Was $30.00. ... .1 ow 14,80
Telephony and Telegraphy, 4 volumes, 1728

pages, 2000 pictures. Was $30.00....Now 14.80
Sanitation, Heating and Ventilating, 4 vol-

umes, 1454 pages, 1400 pictures. Was

3.!0..00 5000000000000000000000 085000 Now 14.80
Drawing, 4 volumes, 1578 pages, 1000 pice

tures, blue-prints, etc. Was $30.00...Now 14.80
Employment Management and Safety, 7 vols.

1800 pages, 540 illustrations.  Was $52.50

AN PPN . 24.80

SEND NO MONEY
Shipped for 7 Days’ Trial

Yes, we'll gladly ship any set right to your home
or office upon your simple request. DPay only ship
ping charges when the books arrive. Don't send a
penny until after you have used them seven days.
then remit only $2.80 or return them at our ex-
pense, Pay halance at the rate of $3.00 a month—
752a week.

ct now—while these splendid books are hein
offered at 20% to 50% less than regular priceg
This offer is open to every person within the houn-
daries of the U, 8. and Canada. Grasp vour op-
portunity—fill in and mail the coupon NOW!

American Technical Society
DEPT. X-255, CHICAGO

American Technical Society,Dept.X-255, Chicago,U.S.A
Please send me set of

for 7 DAYS* examination, shipping charges collect. I
w111 examine the books thoroughly and, if satistied, will
send $3.80 within 7 days and $3 each month, until 1
nave paid the special price of ......... Ir 1 decide not
to keep the books, I will return them at your expense
and owe you nothing.

To insure prompt shipment fill out all lines.

Address

Employed DY sivaerosiriiiiiriiciiisiiaiinnas aasssae
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Measuring the Heat |
From the Planets

A Revolution in Radio Receiving

NATIONAL AIRPHONE

A Supé

Can be used
with 6-volt or
WD 11 detector
tubes,’ two
amplifying bulbs or one
S-Watt power tube.

The difference between a
jumbled mass of signals com-
ing from everywhere and
the *‘si ly-tuned’’ concerts
received clearly and distinctly
from far-away stations depends
largely upon the cageful adfust-
ment of your d r filament
current.

Heretofore, sharp tuning has
only been partially obtained
thru skilltul ‘‘hair-breadth”
manipulations of the filament
rheostat. But with

these much-sought-for resuits

can be secured by anyone.

Just “‘twirl the knob”—a fuil
turn produces a finer adjust-
ment than a “bair’s-breadth”
turn on any other.
Economical — neat — smail —

ct. No carbon-to. break
or change resistance. 1-
ifiedly guaranteed. Po ly
priced —$1.38.
l{ the Best (s none tdo good fer
the sct you are butldimg or have
bought, sce the Auloslﬁ*ﬂl any
good radio or electrical dealer
Today. Or writedirect for Free
Bulletin which shows why the
Autostatisradio’s Bestrheostat.
DEALERS — JOBBERS

Write or wire for Radjo’s most

« attractive merchandisiog prop-
osition.

t THE AUTOMATIC

ELECTRICAL DEVICES\CO.
#1686 WEST THIRD Stv.
S Cmqmq. OHI0

o
N

Radio Rheostat o

Puilders oPrecisior\,' '
‘Rheostats since 1914

WANTED

Complete Volumes
I and III of

Electrical Experimenter

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

’ By DONALD H. MENZEL, M.A.

(Contutued from page 12)

as somewhere hetween twenty-three hours

| and two hundred and twenty-seven days (a
safe range of values) resembling the earth

in the first case, while in the latter one side
only would be exposed to the sun.

It is obvious that a rapidly rotating planet
would be much cooler than one eternally
facing the blazing sun, so measurements of
heat radiation suggest that this rotation
question may be settled once and for all.
Unfortunately, the observations are very
difficult to interpret as the temperature

| derived is midway between the two calcu-

lated values and a repetition of the meas-
urements is needed. Probably some obser-
vations of the dark part of Venus will
decide, for if it does rotate, the night side
will be warm and if not it will be very cold.

The moon presents a totally different prob-
lem. With no atmosphere or water to
mitigate the heat, the temperature rapidly
rises until under the hlage of a noon-day sun
it is fifteen or twenty degtees above that of
boiling water, but during the long lwmar
night, two weeks in length, the tempegature
rapidly * falls toward the absolute' zero.
There is n6 way of measuring how ¢old it

may get; we guess 150° to 200° below zerg,.

perhaps even colder.

Saturn and Jupiter come next and are in-
teresting because these calculations upset all
tdeas of a red-hot planet, as has been pre-
dicted and apparently erroneously observed.
It turns out that both of these planets are
a little warmer than if the sun's rays were
their sole source of heat, but even then their
temperatures are some hundred degrees
below zero, Saturn being a trifle hotter than
the larger planet. This result is not unex-
pected for it is known that Jupiter is the
denser of the two, and not expanded so
much by internal heat, which, in spite of the
cold surface, may be very considerable
within. It does not seem possible that either
of these planets possess anything like a solil
crust considering the fact that Saturn is so
light that it would float on water and
Jupiter very little heavier. The face of
both planets i perpetually clouded with
characteristic bapds of a yellow to Brown
color. Possibly” these may be caused by
materials such as carbon dioxide snow and
other frozen gases which might exist there.

Though no measurements have been made
on the two outer planets, Uranus and Nep-
tune, they cannot differ much from the two
planets last considered. Mercury, the planet
nearest the sun is also neglected. It is sup-
posed to keep one side perpetually toward
the sun, and, if this is true, the temperature
is higher than five or six hundred degrees
C., at which heat many substances, includ-
ing some metals, are molten, but it is useless
to specwlate as to conditions there. It will
be interesting ‘when someone succeeds in
measuring the heat. The entire observations
will shortly be extended by further inves-
tigation. and although some of these results
may be slightly changed, at least they give
us some idea of the actual conditions at the
surfaces of the many planets that join the
earth in a ceaseless whirl ahout the sun.

X-RAY EXPERT TO LOSE HAND

Dr. Richard, radiograph expert of the
Havre haspitals, is reported scriously af
fected by ceaseless exposure to Roentgen
rays. The surgeons have decided that they
must amputate Richard's hand. Exposure to
the ravs develops a form of cancer which,
when once it has reached a certain stage,
rapidly spreads. Unfortunately no remedy
for it has been so far discowered.

GoLD GRAIN DETECTOR

Guaranteed Fool-proof

Brings Jov to Every Crystal User
An Absolute Necessity
For All Crystal Sets
PRICE

$2.00

Actual Size
with Brackets
and screws for
panel mounting.
This Detecto
is notem fixed
detector« but a
revolving one.
Uses no Cat-
Whiskers, no
springs, no balls

-BUT PURE
GOLD as the
contact elements.
Is always ready
and Stays - Put.
Most sensitive
point of the
detector is found
by revolving the
For Panel Mounting cartridge slightly

(Patents Pending) while tapping.

After vou have fussed with cat-whiskers,
springs, balls and adjusting handles, and
after you have become almost a nervous
wreck hunting for the ‘elusive spot,”
you will welcome with open arms our

100% FOOL-PROOF
“GOLD-GRAIN" DETECTOR

Awarded certificate of Merit by Insti
tutes of New York Eve. Mail and New
York Tribune.

National Airphone Qutfit $12.50

~ATI[INA-
IReHINEC

r6-22 HubsoN STreeT

New York
Dealers—Write for Prices

CROSLE ;M”X

The Hit of the

Radio World gi’eqllemy Set

Not until you juase ltstened in on a Crosley Model X
Py te the wonders of radin

Sale by Good Dealers Everywhere
Free (*atalog on Request

CROSLEY MANUFACTURING COMPANY
524 ALFRED ST. CINCINNATI. OHI0

CROSEEY::#Ve
$2 CKegeneralive'Receiver Set

& o
Licensed @1‘ )

undeyArmstrong

US PatentNo 113149

Stations more than 1,000 miles away are being copied
recularly on this set. Nuame "'Crosley’* used by permis-
ston of The C‘rosley Mfg. Co. \Write for Free (‘atalog,

THE PRECISfON EQUIPMENT CO.
“Powel Croslay Jr. Prendent
524 GILBERT AVE.

CINCINNATI, OHIO



. Science and Invention for May, 1923

93

Largest Radio Store R 6 D ( o . Largest Radio Store
in America ; in America

BUY OF US FOR LESS

RADIO SUPPLIES PURC
" TION. WE CARR

ASED HERE ARE SOLD UNDER A POSITIVE GUARANTEE OF SATISFAC-
THE LARGEST NEW STOCK OF FIRST QUARITY MERCHANDISE.

COMPLETrE PARTS FOR ULTRA AUDION CIRCU1T$11 90
W (Known, as the ‘Wonder Cicewit) B
Consisting o

Regular Price  Our Price
ux10 Formica 1unel $1.42 $1.20

23-Plute  Condenser 5N 3.30 1.45
Bukelite Socket (Regler) o s - 4 1.vo .45
pecial Ultra Audion Coli, Plain or Bunk Wound with Taps... 3.00 1.99
1 Howard Vernier Rheostal 1.50 1.35
CRL Grld Leak .50 .95
0005 Micon Condenser VEE .35 25
Suiteh Levers A .70 .50
ts Suiteh Polnts o Foy = .- . 4 .50 .30
¥ Switeh Stupy .10 .05
& Bindigy Vosts - . .80 .40
Genulne Solid Mahoyany Cubinet. size 9x10% with hinged wp.. %.00 2.95
25 tt. Hookup Wlre .2 A0
Regular Filee + . $19.37
Fach order i des ¢ lete instruction: tor drilling, assembling and wiring
I'heze truction plans e not wn in a schematie form but are

fraw: bt anyone witl
euse,  Qus Price

v technical Knonledge can follw with $1 1 .90
COMPLETESPARTS FOR $10.75

REINARTZ SET
Consisting of Regular Price Our Price
$1.89 $1.720

Tx18 Formica {rane

Remler llakellte Socket 3 1.00 45
Howard Vernler Rheostut . v 1.50 1.35
28-1lute Varlable Condens: - ; 3.30 1.45
11-Plate Varisble Condenser . E 3.10 1.35

Rakelite Dial 2.00 .50
4 Nwiteh Levers . ¢ 1.50 .75
2 Dozen Switeh Points E ¢ oo 08, .80 .40
1 Schoonhoven Rednurtz Cnil . £ 3.00 £.95
Freshonan Varfable Grid Teak and Condenser Combined. g . 1.00 25
8 Binding Posts . .

2% Ft. Tinned Wire 3 .20

Huschoard for Me N - 90 No Charye
Llneprint with o e Instroctions for Assembly und WHEIng 1.00  No Charge

Regular Price = $21.69 $11.25
Monlded Var t $3.45
158 Maoulded  Varlocouplers $3.45
Malwgany | ¢ $1.95
1n¢ Bakelite Vatlocoupler ’ ¢ $1.75
Freshman v Giid Leah and Condenser 75¢
CRl. Adjustable (it [ RO untlier ¢ ondenser $1.35
Master Baldwio Tybe ¢ alt with Cord $3.95
Alazter Baldwin Type ¢ 3 b $6.95

COMPLETE PARTS FOR
KNOCKED DOWN RECEIViNG SET

sting Regular Price  Our Price
$10. $3.90

Variometers 00

Vailocoupler 5.00 1.75

tsakelite Dilals 3.00 rE]
Rewler Bukelite Socket N N 1] .45
tloward Rheostut 1.10 .39
Cunning [} Detector Tube 5.00 4.45
Muhogany Cabinel . 4.50 2.75
(lenulne Formba PPunel 2.25 1.75
K Binding Pusts .80 .40
Switeh Leter 50 .25
12 Switch Polnte .40 .20
treshman Crid Lousk Conde user 1.00 25
Comptete Drawiny tor A y and W ¢ 1.00 .50

Rexolar Price $30.85 $17.95

$4.30 Value, 43 PLATE. now

§3.70 Value, 23 PLATE. now . . h sl 45
$3.30 Value, Il PLATE. now $1 35
$3.10 Value. 5 PLATE. now $1.25

U S A SIGNAL CORPS (Aviation Type 194-W) WESTERN ELECTRIC PHONES. $7.95

VARIABLE CO
$1 75

FREUND'S WONDER CIRCUIT $13 20

KHUG, BFI, and KYY recelved trom Chivago on one tube. J
Regular Price  Our Price
9x1v%  Furmica Panel $1.42 $1.20

wlu% Genulne Nolid Mahogany Cabinet with hlnhd top.. 5.00 "2.95
Bakellte Dial 3 2 d —— L) .25
Varloweter . 5 . 5 T 8 s 00 1.95
43 Plate Vemler Condenser ......... ... 7.00 3.45
ftemler Bukelite Socket ...........oiibieoiieiaaiianioba.. KOO 45
Blnding DPosts . . ke - A - ~as5 280 .40
CH Vaclable Grid Leak ............... ...t - 1.50 .95
.00U5 Mlicon Condenser e B e e G wE s g P30 .25
Howard Vernier Rbheostat bt P2 e (R . 1.50 1.35
Regular Price ..$24.32

[ plete Instructivns tor drilling, assembling and wirlog furnished
with each order Written so that anyone without any lechuh’al$13.20

hnow ledee can understund.  Our Price b
$12.45

COMPLETE PARTS FOR
FLEWELLING CIRCUIT
Conslsting of Regular Price Our Price
3 $1.26 $1.10

;x11 Formlea Panel

Flate Condenser 5 3.30 1.45
005 Mica Condensers 3.00 2.25
CRL Variable Grid Leak 1.85 1.35
ftemler Qrid Leak E s 2 40 .25
2 Cull Adjustable Honeveomb Moanting with Kuobs 4.00 2.65
o0 Turn Honeycomb Cold S 75 40
75 Turn Honeycouwlb Coll 80 .40
2 Remler Cofl Moonts with Strups £ 5ov ) 1.20 .80
I Remler Bakellte Socket 1.00 45
tHoward Vernler Rheostat 1.50 1.35
Bakellte 3 Pial 1.00 29
Binding Posts s " .80 .40
Hasehoatd for Mountl 2 .30 No Charge

| Rlueprint with Complete instruetions for Assemnbly and whing 1.00  No Charge
Repular  Price $22.16 $12.43

1 fer Superlor Headset 5.7%
Valley DBattery Churgers L $16.20
Antenella Aerlal Pluy . Sl.lg
Coil Honeve Mounting ... . $3.4

2 Coil Honescomb  Mounting $2.69
WD 11 Bakelite Socke - L]
Harchass  Coil &l $1.95
Fimh Cord Tip 1 60c
Thordarson Ampilfying Transforiners .. $2.95

COMPLETE PARTS FOR TWO STEP AMPLIFIER

Can be used to amulity Reinartz. Flewelling, Short Wave Receiver. Crystal,
Ultra Audion or any receiving set so that Loud Soeaker or Phonegraph can he
used in place of head set.

Consisting of

Regular Price Our Price
Tx10 Formlea Panel or other suitable size Pat $1.05 $ .80

itigh Ratio AN american or Thordarson Transtormer 4.75 3.95
lav Ratia Thordarson or Al Aerican Transtormer 4.50 2.95
2 Howurd Rheostats 2.20 2.00
2 Remiler Bukelite Sockets 2.00 .90
% Double Pacent Jacks 3.00 1.50
13 Binding ostz 1.70 .65
Haseboard for Moantin s ooty .30 A5
Wiring Diagram with Complete instruetions for Drilling, As-

sembling, and Wirlug Tanel 1.00 .50

Regulur  Price $20.10 $12.45
NDENSERS
$2.70 Value, 3 PLATE, now . L3015
$7.00 Value, 43 PLATE VERNIER VARIABLE CONDENSER $3.95
$6.50 Value. 23 PLATE VERNIFR VARIABLE CONNDENSER $3.45
<6 00 Value. I{-PLATE VERNIER VARIABIE CONNENSER $2.95

Each Phone Cap is covered with sott rubber ear cushions, and an aviation lcither heimet goes with each setg These are the only phones to pass the Government specifications
for sensitiveness and loudness. the requirements called for in abreraft reception.

These are the Genuine Nathaaiel Baldwin *'Mica Diaphragm’’ Phones, $9
complete with silk ecord and headband. Special at

ORIGINAL BALDWIN PHONES
5

$4.65

Gennine Baldwin "*Miea Diaphragm’ Type °C Loud Speaking
Units,  Speeial .

3000 Ohm GUARANTEED HEADSETS. $8.50 Value $3.65
MAGNAVOX. LOUD SPEAKER. Type R3 . . $27.45
JACKS HONEYCOMB COIL CABINETS

. 3 1 Turns $1.50 &
Pacent Single Circuit $0.35 1 Turus 150 2y 'f'l:‘“"“"" and Walnut P

. . KL rns . 4 4
Pacent Double Circuit. S50 ZEG purne 1,00 “ deen 1.95
Federal Single Circuit Filament e 258 op - 5.45
Control .35 10n "Turns ggc ‘iffD’ =y P 23;
Federal Double Circuit Filament ety e anaw ny 77 deen i 395
Control .50 awnd 25 Tusn 40¢c Oxl0ta” by > deep 2.95
i itive Mi hone Trans. 2-Slide Tuning Coils. at e $1.95
Rheostats " i SIr‘=|“iEl‘l'e|S;nms A L $245 Phone Caps. for mostly all phones. . 25:
Sponge Rubber Ear C° s, Pair 50c  golid Conper Aerial Wire. 100 Ft. 35¢ Anti-Capacity Switches 3 $1.50
Dials, 2. 3 and 3! inch . 25¢ Spaghetti Tubing, yard 10¢ Lightning Switrhes . $2.R5
Grewol Detectors SIS Lightning Arresters 95¢  Hvdrometers. now at 45¢
FORMICA PANEL. " thick. Black or Brown. Square Inch - o p i . : 1%¢
We guarantee all merchandise purchased of us.  Mail orders receive imm. Jiate attention
COMPLETE PARTS FOR SINGLE TUBE REFLEX CIRCUIT e o P $32.65
Consietin s Regular Price One Prive Howard Potentlometer 1.50 1.35
Flate Venler Variuble Condenser $7.00 $3 9? Howard 25 Ohm  Rheostut (31N 1.00
Hudion Loop Aerlal 7 ?q;' & Binding Posts .80 .40
Cunnlnchain C201-A Tube 3‘00 fg; 05101 Forinles Panel 1.42 1.20
‘A\:{;‘\‘\l ari ll('l-‘dlL.N:-‘r.l:;«';l«:v‘n.‘t" Transformer 420 3.45 ox1 Gennlne Solid M Yogany Caainet b\;lllh ! ::Mlt;u‘ 5.00 2.95
- 1 ) ¢ k ity for « lote instyuctions for irdlling, assembling and whing furnishe

Al \I:‘Fr{;;’fl rmnh"t::‘.’-:? vudio Frequeney Transtore 4;3 323 4‘1'""":“'[‘ ':nn)':nw n““:n » techndoat keowledse cun_eashly follow.  Ree $32-65

i—.002 Micon Condenser 45 35 lur_I°rt $45.22 . Our Price b

BUY HERE FOR LESS

CHICAGO SALVAGE STOCK STORE

509 SOUTH STATE STREET

Dept. S. 1.

CHICAGO, ILLINOIS
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CHARGE YOUR
RADIO BATTERY
at HOME76raNICKEL

L Y

*

PATENTED ARMATURE
The HOMCHARGER'S only moving and
wearing part, replacesble after thousands of
hours' use for $1.00 Tungsten contacts now
used exslusively.  Will ot stick, corrode or
weer excessively

Enjoyable concerts and maxi-
mum receiving range 8re
obtained only when your battery
is fully charged.

THE
HOMCHARGER

charges your “A” or “B"”
battery OVER NIGHT for a
nickel without removing it from
your living room. perates
silently —chargin rate
governed automatically. No
muss—no trouble—no dirt—
requires no watching.

The HOMCHARGER is the
ONLY battery charger combin-
ing all of theae necesug
features. SELF-POLARIZIN
—FIVE to EIGHT-AMPERE
charging rate—UNDERWRIT-
ERS’ PROVAL—beautifully
finished in mahogan and old

Id—UNQUALIFIEDLY
SJUARANTEED. Over 100,000
now in use.

The minute you buy a radio
sel you need a Homcharger—get
it then. All good radio and
electrical dealers sell it com-
plete with ammeter, etc., for
$18.50. $25.00 in Canada.

Write for FREE circular show-
ing why the HOMCHARGER
is the BEST battery charger at
any price.

MOTORISTS — THE HOM-
CHARGER will also charge
your AUTO Battery.

THE AUTOMATIC
ELECTRICAL DEVICES CO.
116 WEST THIRD ST.
CINCINNATI, OHIO

Largest, Manufacturers 95
Vibf:rting' Rectifiers in the World.

AN HISTORICAL EPOCH IN RADIO

Radio Pioneer Slasheg Irices-the leading 1.1ne Since 1909

Prices to You Less Than Dealer's Cost
FREE {(llustrated pamphlet comprising 62 Duck radio
invtruments and sets. with reductions averaging 309,
uatled 1 request. Send postal only.

Few of the Many Duck Products at Startling Prices:
Moulded form rheostat. 70c: bakelite moulded socket,
70c; bakelite dial. 55¢; super-selective moulded vari.
ometer. $4.65; 43 plate panel type variable condenser,
pig tail connections, $3.15: radio frequency receivin
set, $29.75. Duck’s big 256-page radio catalog an
textbook mailed for 25¢ in coin_or money order,

THE WILLIAM B. DUCK CO. %332 Superior st.

RADIO CATALOG
FREE TO EVERYONE
Although we would appreci-
ate 10c in stamps to pay print-

ing and mailing.
ErNEsT ELECTRIC Co.
4847 Easton Ave., St. Louis, Mo.
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Rubber as Trans-
parent as Glass

By ISMAR GINSBERG.
(Continued from page 28)

Ny

]
w

which would then protect the “glass” and |
at the same time not reduce its trans-
parency. )
Leaving the general field of application
for a moment and going over to the scien-
tific field, we find that transparent rubber
would be of great value in many ways.
For example, it would be of great assist-
ance in the construction of telescopes. It
is known that the range of an astronomi-
nal telescope is determined by the size of
the objective lens, the lens at the end of
the telescope, farthest from the eye. Un-
fortunately, there is a practical limit to
the diameter of the lens, when it is made

of glass. The cost of the lens and the
time consumed in its manufacture and
polishing are excessive, and have been
the main hinderance in the construction
of large telescopes.

If rubber glass can be made in a prac-|
tical form, it wounld perhaps offer a solu-
tion of this problem. The objective
could be made of two pieces of concave
“rubber glass”, which would be cemented
together at the edges. The space be-
tween the rubber shell would then be filled
witha liquid, possessing the proper index
of light-refraction so that a lens or mag-
nifyving effect would be obtained. There|
would undoubtedly be certain difficulties
to overcome, but these would probably
be less troublesome than those encount-
ered in the construction of a large glass
objective.

Transparent rubber would also be of
great value to the surgeon. Wrappings
of such rubber would permit him to ob-
serve the progress of healing of wounds!|
withont entailing the need of the removal
of bandages. Certain of his instruments
counld be made of transparent rubber to
good advantage. It might also be men-
tioned that rubber eye-glasses would be
a decided advantage, as such glasses
would not break when accidentally
dropped or thrown off. |

Transparent rubber overshoes could bel
worn withont their presence being de-
tected. There wonld no longer be the
embarrassment of wearing rubbers in
clear weather. Other articles of wear and
adornment could be made of this product.
For example rubber bathing caps wonld
allow the color of the tresses underneath
to he observed. They would be popular
with the ladies.

In the manufacture of tovs and novel-
ties transparent rubber would be welcome.
Dolls, which can be looked through, balls
that appear as bubbles. etc.

In reality the number of applications to
which transparent rubber, once it is de-
veloped to a commercial stage, can be
put is very great. Both in the scientific
and general fields. it would be welcomed
enthusiasticallv. \Wherever it is desirous
to have a solid, non-brittle transparent
shell, allowing what exists underneath to
appear, in such places this product will
find application.

While it is still perhaps merely a scien-
tific speculation—although work has been
done in the attempt to perfect its manu-
facture— it must not be rejected with
complete incredulity. There is nothing
entirely impossible and the least expected
happens very often. Therefore, while
realizing the uncertainty that surrounds
rubber “glass,” we still do not refuse it
our attention and await further develop-

ments to determine its practicability.
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LIGHTNING
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CAUSE Fire

Protect Yourself

Protect yourself, your set and your home
from this menace with a Lightning Ar-
rester.  Every outside aerial attracts
lightning.  Be prepared when the storms
come. Equip your antenna with a pro-
tective Arrester approved by the Under-
writers’ Laboratories.  T'ake no chances
with a lightning discharge.

Send $1.50 today for Radio Protector

shipped prepaid.

Waveland Radio Company, Inc.
1348 No. Clark St. Chicago, 111,

No order too small—No Deuler too far away.
We ship everywhere.
COMPLETE STOCK Radio Standard Sets
and Parts.

LARGEST COMPLETE STOCK
of Standard Supplies in Middle West
Write for 64-Page Catalog No. D-10.

—DEALERS—
Greater Discounts Better Profits

AMERICAN RADIO MFG. CO.

107 E. 1314 ST. Dept. F KANSAS CITY, MO.

CUT RATE RADIO

STANDARD APIARATUS ONLY
Write for 54-page Catalogue of Bargains
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RON U V 200 DETECTOR TUBES
E AUDIO TRANSFORMERS
Everything for Radio at less.

Immediate Delivery

FEDERAL RADIO ELECTRIC CO.

1233 GRAND AVENUE Dept. F KANSAS CITY, MO,
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| “BUILD YOUR OWN” WITH “RASCO" ' PARTS!

THL Radno Specialty Company—“l{AS( O for short— now in its third year, is unquestionably the most unique radio parts supply house in the United States,

if not in the whole world. ‘This Company makes a specialty of very small orders.  No order is too small to get bnmediate and prompt attention, The reason
is simple: 80% of vur orders are small.
The reputation of this house was built upon service, Ask any of your radio acquaintances what they (hink of “*RASCO™ service, *RASCO™ promptness, Thou-
sands upon thousands of unsolicited testimonials are in our files, to prove that we serve the public as it has never been served in r1adio merchandise before. Be
sure to get our great 68-page catulug, containing vver SO0 different parts, Catalog contains over 300 illustrations.

Order direct from this page. All goods sent prepaid in 24 hours. We pay all transportation charges.
Money refunded if goods do not satisfy

RADIO FREQUENCY |- AUDID rnsnusncv TRANSFORMERS “RASCO” BABY DETECTOR RHEOSTAT WINDINGS
TRANSFORMERS Nu better Transformer on ﬁ:i’:" ,"msu“:}l“‘ll“:'l:;lk Sg?"";p‘;; These windings, with the switch
The best Radio Frequency ::::[:I:?;rqﬂ' l}:.‘,’:,l:’(sé,:;(.:j nickel holder and binding | :3:‘)I:’:g'r?m&mwfo:.m:ugﬁgﬂf
ey or s Iiu colls. Silleon steel stamp post, which holds the fluted menter.  Resistdnce wound on
'l“l: RDeélg?ﬁmrxll){ Rssor Ings used.  Save U per hﬂ:ﬂ ruhl‘:ir k“"ll' “m'i hg flexible black fibre. Carries 1%
. R. E. L . R o AR 8 ng 1 meinber. KO N S :
ciate Edltor "'l lh:hl)l(; ;‘J‘:.",';“ assembllug 0| oy iekel detector cup and binding post.  Pat Wi 1'&‘53.3"}{&??35&.;
I;_E,\\'i!,. 5% \\l::.;-:lslu :!?r R-IIOﬂ.. A.F. Trans em cup holds crystal. ) ek ' X
2 @0 50 s Al ,lm."mr' vatio 4%, lgz o R-1898, Buby Delector, with Gulena .....$.50 R-4301.° l’utenglom::.ler .
. Thls T 880200030g0 0og800 5 v sistanve, each (200 ohms) .. .32
ll:;lfm::-u{)l:lugs A.lnstlnurmﬁzl H-1150, A F. Tran. | +rasco LUBMCA"ED BLADE WITH COLLAR
distances, Tormer, rativ 6% o PANEL SWITCH ) it above,
R-2880 Radio Fre- 0 oo L 2.65 | Our patent snrlnx tork holds R-1675, each ....ooorr. ... $.10
n;u Transformer |~ o - o the swltrh handle always at . : .-
“1“_ 177 x216" $2.00 HONEYCOMB COILS a unlfo‘rm u‘-n:l'un A‘b““:.
s t Insures be
- Nou better colls on the market. :::,‘;;ﬂl ;::;:lhle.’ New wl;- MAGNET WIRE

VACgoUcl:(ETrUBE ing contact covers every portlun of the switeh| We list only best qualities.

point.  Double feaf blades uscd. DCC means Double Cotton

R-1921. *"Rasco’ Switch ............... 840 Covered G means Green
Silk. KB stands ter Enameled

PANEL SWITCH LEVER | [y jolioning vome vn $-ounce
Tmposlble for thls lever not| spouls.

criptlon.  Firm impregnation.
Range ghven i3 in meters when
raricd with a ,uul Yariable Con
denser :

Made entirely of compe-
sition.  Glves no rise t
capacity effects, as metal
sockets do. Hositive con-

tacts, o o ““"" ke o make positive contact. ey
R-6500, Vucuum Tube Reduod 23 e O b b R eke-plated anmd | 500
Socket .............%39 -$.35 — R-5002 n 2y 5 polished, Lock fork hulds the | R-2500, Df‘(‘
o R-5003 ol 390 55 serew (in which it rotates) se R-2501, {". g
oY) /)ﬁ | ANTENNA CONNECTOR | o2 2 B ‘00| curely.  Loose cuntact impossible. HEERD B
Mude entirely of aluminum. | B.5005 150 €un- 20U ‘65| R-200. Switeh Le ceresiveesians $.30 R-2803, DO
Will not rust. The four wites | R.5006 200 Yuy- .75| *RASCO’” NAME PLATES R-2505, h'C
go 10 upper holes, Lower hoe | §]-5007 250 1200 .80| The clreular plate 1s our R-2506, DUC
tukes lead-in,_ Don’t solder| R.5008 300 1500 .85| new  Hinding  Post Na:ne The [‘u"o\\]"g
youtl; aerlal:.‘ Diwmenslons, 2 a.gg?g ;138 ;ggg 5 :? Jlate. m.“um,er, 3" R-25 No.
hi 1 - o 00 o ninatiorn o X
R-809, ot Connectr $.30| BL3011 800 000- 10000 13 X, .'}.%283,
PR MR o e
MOULDED DIALS : -15000 7 R-2511,
Highest grade made, Brilllant 48 R-5014 1250 9750-19500 1.95 R-2512,
Llack  comnposition, Flgures 4 R-5015 1500 14500-26500 2.20 7..25;31
inlaid In White ensmel. For 28 3 CORD TIP JACKS ‘The fo
;"30;’; ‘l/): ). ,f‘;“,[’ J Take the place of binding posts : g:;g:g
R-3075. l)ldl e o ey on Instruments or panel. Corl{| PLATE, BATTERY R-25I6'
R. 076 ldl .“»,‘., tlp tirmly gripped by juck., Made [ . FILAMENT. R.2517,
-3076. DMal 37y B of ‘brass, highly nlckel-plated [ o”eon0"cteqia " nr Ro338
and polished.” Serew to attach [ BE0T00 I\ Plate = nlg R-2519
FLUTED KNOBS lead wire. No soldering necessary, l""- '“:It ates, each HECHIED
Made of best black """"m“ll""' R-1500. Cord Tip Juck, each.......... ...$.15 ‘n\}ﬁ.'.'"'f.f‘..'......:l i | :
provided with 87327 hnsh ng. T o o
' Iefent 17, Digmcter 1%”. CARDBOARD TUBING Square Name Plates

15

Same denominations as abuve also these:SERIES
Ist STEP, 2nd STEP, 3rd STEP, SECONDARY
CONDENSER, TELEPHONE. SECONDARY,
DETECTOR, TR T, GRID VA RIO.
METER.  PARAL ( Ol l Ll\(- ]'l(l-
MARY, LOADING
TENNA, PLATE
T L. .....$.30| AUDION, ON, OFF
i

R-2055 Fluted Knob...... Only seamless tubing made In

United 8tatos.  Perfectly sea-

soned. Heavy wall. (1.1) —In-
side Diameter. O.br.—Outside
Dlameter.  L.—length),
R-6600, .D,, 21, .D. x
6/ . .1,
g 302, 31,7 1.

*“RASCO” POSTS
R-650, Post made entlrely of
best blaek compo.ition—s/32”
screw—each ..........0

x 7 . .35| H-834 to 866, Squure Name I’lites fOOL . ovieennnos 090000 ol23
R-202, Vost has nickel-plated 3%” 0.D. £ 57 1 . .25 Dozen . | Discounts of 10 per cent oot lots.
bottom part, wach.......... .08 70D x5 L. . .27 | R-839 “INC} -
Dozen, each style .......... .90 4%" 0.D. x 5” L. . .35| R-840 ""INCREA> |
3” O.D. x 2%” L..... .15 Each .....cociiieeicinnss

202

' The **Rasco’” Catalog |

VERNIER
Cleverest  vernier made. CONTAINS 75 VACUUM TUBE HOOK-

MICANITE TUBING

Especlally suitable for CW work
Nuthlng better made, Natural

ASCO SWITCH POI N'I'b
Nickel- uluu-d and polished. The tollowlug have

been lnund the molt popular 1, can be used with any dlal.

UPS, 300 ILLUSTRATIONS

1y ) Soft rubber rlng engages
;. ‘I‘ﬁ/:' ’ ’ll‘{ég %" ‘lu.‘{wo/..iz-’.’s S ‘,{',"2’20, Mlcunlle Tublng dial.  Does away with | 500 ARTICLES, 68 PAGES
lhreud ””" deaseiieseeon 39 i dia., 87 loug ... 8120 guarsntee results ‘\?I"Ill:’nr(-tufo'::‘:lﬂ:“rﬁnn uh‘lts Ci A"| Armgrt;nng
” . B 4 £ 1 -
' "/lb ””6 ” 4:36 " inread, oz . .35 R:25).  Micanite 'l'uhlm,, in best bluck ecompusition, Nothing W come L e

6 dla., 6" long .. uurt Biggest hit u{ Ule season.

l) -o.-

%-- 371 6" thick: shank 4-: L H-1450, Vernier ... Lo.....8.30 clearly, all values
16" dll 3/16” thick; shank 4-36, oz .40 lh-\l.j:ngl'ﬁlsi-:N?h:y l:,f.: all- RASCO" having been given
167 dh. %" thick; ‘shank 1-36. doz. .40 N 14 used  Faet } c s leaving out noth-
75. witch Stop %" long, 4-36 thread, com- “.rk"'.""",‘.::‘"f“q- gt "rf l!"',k ak ONDENSE“ ing that could|

plete with nut, each ... fakes potal Telestaphjucks wakes these. | R.5050. Phone Condensers, cach puzzle you.
76, New style Switch Iofnt, to be bressed LB SR DU ELUL IVHAR -5056, ‘Girid Coundensers, cach Just o name a

. Grld Leak Condensers, e

into bakelite panels with toreed tit.  Wire dl'll'ls?tfo.tfl"l.cuk d-springs 75 -5059, few of the Vac-

dia., mlek' shank 0/.52"

:’/l(’;")'mleﬁdk to] pin end. Head %" dla., m R-1001, Jack, 3.'s|nru- ‘80 COPPER FOIL :‘:l,;.la
ek, doz. ... 0o ieiieiiiiieiane o o
77.3 same us above, but head 13 ¥%” dla. s_:%g: 1‘“::'“'“’”""“ J“k ,eg Thinnest copper '{'oll_made NTT) s as u detector ‘anl!
x 3/16” thick, doz. .................. .40 BUS BAR WIRE 3”3'625 (‘unu's 1 W ide, T S |0 one- “ﬂ:\rﬁn{l in
o » Loper Fol per er ; SLrong
SOCKETTES [ —— 10-ft. length .., l.A.. dr.fllms;fone'nw
Hubstitute for Vacuum Tube Socket. ‘Fhis wire i3 square, measuring 1/18” by 1/16”. "~ RA lagly | Trequency
Four of these tuke one Vicuum Tube, Eusy to solder as it is already tinned.  Vsed | ywouiher '},:s?s:ﬂlfsmlsvg} particu- a:ml.‘!‘ﬁl;r:s‘:ds;
('lmw u-lrbek “'.';"3' it c:("m(‘: &os- on all up-to-date Instruments.  Sold in 2-foot | juriy for cementing covered wires. | audio’ - rrequenty
L axe fess roum. re better. henths only. Colis corered with this cement re- amplitler; ~short
R I550. Sockettes, nickeled, set R-6400 Bus Bar Wire, per 2-foot length..$.05 | ,ire no form. Wires hold together wave regenerative
0000000000000 cieeeneen 825 NON-INDUCTIVE RESISTANCE sulely with this cement. circuits;

radlo s )06 98 Pavic Pla
New York

RASCO PAYS THE F

R l55| So(‘kvtles nlekeled, set
of 4 (to take WD-11 Tube) ...

e N copper-plated ut the ends,
Note: Bet of 4 sufficlent m noid 1 "Tube. Round  rods HQ'; ]lr"“' %” dlumeter.  Resis- SJELLEPA’;IODNCEAP
= tance accarate within 20 per cent,
ﬁ VACUUM TUBE FUSES R-5300 Neslstance 12,000 ohms.........$.65 :I?';vg‘f‘:“%‘:f;“:_z‘r';:

o , Ce . 20z, B
Made of special pruphite s el Gemeth SR Aol 5:50 lmrllllerj‘:

and  audio
quency amplitie
Induetively coupn

edamplitier ; Armstrong superautodsne ; radio

— I’ — ———

Lllllil;.l'ﬂ your tubes against Llow R.5300, Reslstunce .uiuu ohis. - 651 posttion shell and cap. No holes in shell what- frequency amplitier and erystal detector: con
R.2575. Fuse, 1 ampere....... B“ASS RODS saever, Takes standard 214”7 diaphragm. bination V.T. detector one stage amplifier;
R.2576, Fuse, 1% ampere Sold in 67 lengths only | R-2700. Shell-and-Cap, complete . $.65 two stage radlo frequency amplitier and de-
R.2577. Fuse. ¥ ampere ... R-8032, Brass Rod, R-2701, Shell only .. ........... 40 tector with feedbuck coupling (regenerative) ;

8/32”  thread, per

. g _ — > regenerative receiver, using single lplder
UNIVERSAL BEARING length ...,

| MICA DIAPHRAGMS web coll; Armstrony super-regenerative cir-
THE bearing wholdurlomotnr% R-6032, Buss Rod, 6/32” =threa Made of spu‘lul India mica In two cuit; two stage radlo frequency amplitier

| and variocoupler rotors. Total length feevieirecesieniseienssesoess. o068 8izes, 234" diameter and 1-13/16” coupled to a two-cireuit tuner, uslng two-
length of bearing 2%”. Outslde shaft, 1%”. [ R- 1425, Drass Rod, plaln %% wpund, per dlumeter,  Excellent for experlmenuuon in slide tuner regenerative receiver: twou stage
Lenglh of thread 1”, Lem.lh of threaded sleeve, | tength . viiieieeiisiieioocsosaeas. 10| telephone work, audio-frequency amplifier, uslng crystal or
R-3616 ~Brass 1tod, piain 3/16” round, n 2550, Dlaphragm, 2%” Ceiieie...8.20 V.T.; une stage radlo frequency detector,

R 1375, BeArINg .eeovvinnenecreninns ....8.25 In'r BB evvnnennnsnnenssnsnssnsenees 2061 R-2551, Dluphragm, 1-13/16% .. 0000 ve oI5 two ”“-‘Le'l x‘llud:o‘f.l;?quenry with l{?d blﬁ}:
— ——— O — p——— coupling to firs ube; power amp. er with
: X X 1 loud  speaker; regenerative recelver and

This business was oru_.,mated with lhc. sole idea in mind lu cater to the radio amateur who has small orders. ALL Rl | Fec an

OF OUR ORDERS ARE SMALL, THAT IS WHY YOUR SMALL ORDER CAN NEVER BE SIDETRACKED ||| mii e i e work: one staze
BY, US. A trial order will make you a hfe custmner. Order from the above illustrations,  24-hour service guaranteed, l coupling; three stages radio frequency, two

stages audlo-frequency loop reception: erys-
tal detector with rectification ; one tube su-
.,! | | wer-regenerative recelver: short wave regen-

= tive receiver with two variocouplers, ca-

100 Park Place, New York Cit pacity coupled tuner: trab. clreult to sl

i~ i o" ) e y DEALERS E :nu:c lr‘uzf?rence sel'lgfllve(;.‘l??ult t:) :J’llm-

est and Original Exclusive : ’ 500 Tustrations, © On account. of §ts. great

3 - 3 8.  On aecount of It t

Radio Parts House in U. S. 1 Get Our .S?ec“l g | | | cost, it cannot be dlstributed free of :nﬂ:
z Propomllon | Mailed only upon recelpt of

Factories: Brooklyn, N. Y. - Elkridge, Md. |1 15 Cents in Stamps or Coin.

“WE CAN ONLY DISAPPOINT YOU ONCE." Try us with a 50c. order and make as prove what we say. Prices
include delivery to your duur.
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My Ideal Lawnmower Grinder +

Earned $1662~ ..

This Is The W. F. Kenot, of 1476 Main Street,
Machine That Buffalo, writes:
Did It

“I sharpened 994 lawnmowers on my Ideal
Lawnmower Grinder during the grass season
of 1922, and the receipts were $1662.19, which
is not bad for a side line.”

E. W. McCorMiICcK, of Saginaw,
Mich., writes:

“Five years ago I purchased from you an
Ideal Lawnmower Grinder with which I
ground over 5000 mowers, If I could not buy
another I would not take $1000 for it.”

Put an Ideal Lawnmower Grinder in your
g shop. It sharpens a Lawnmower keen as a
Wrazor every 20 minutes without removing
reel knives. Mowers run easily—owners de-
lighted—they tell others—you are in big de-
mand. Costs but little and will prove the
greatest money maker you ever installed.

Write today for booklet “Let George Say It,” and catalog. Buy early and start
with the first grass clip.

THE FATE-ROOT-HEATH CO. High & Bell Sts, PLYMOUTH, OHIO

INCE selling our ""Rico’" Loud Speaker ‘Phone we have had

atr d d d for an ad. by which a ‘Phone can

be adapted to any phonograph,
Our new Phonodapter is the result of this demand, The ’RICO**
Phonodapter presents many unique advantages over other similar
adapters. In the first place, the entire adapter is made of pure
rubber and will stretch over any muake of ‘phone. It has, how-
ever, been especially developed for the “"RICO' Loud Spesker
‘Phone. This adapter does not give rise to echoes, as is the
case with most of the others that we have examined. There
are no echo air chambers left after the adapter is attached to
the ’phone, as is the case with so many others.
Study the illustration carefully and become con-
vinced why ours must be better than most others.
The illustration also shows the brass tube inserted
in the smaller part of the Phonodapter. \Vith this
brass tube the Phonodapter fits all (‘olumbia phono-
kraphs. By removing this tube, the Phonodapter
fits Victor, as well as Sonora phonographs. It will
be seen, for this reason, that the Phonodapter is a
universal article, which must appeal instantly to

every one,
OTHER USES

The ubove, however. does not exhaust the uses of
the "R1CO"" Phonodapter, because it can be used
In connection with standard horna. It s realized
thut it is slmost impossible to fit the “*RICO** Loud
Speuaker ‘I’hone, or. for that matter, any receiver,
to 4 horn, if you should happen to have such, with-
out an sdapter. The “"RICO’* Phonodapter can be
used to couhple dlny‘ ‘phmﬁlw ll horn, l(fmy;l)u lt:’lu l?

8] ing about. Or if you know where you can obtain wne, the Phohodapter, will solve your culty.
:,l:m"d;“:-& l‘{.;,ﬁ womf; to the ezn‘;nsc of a horn, and wish to improvise one It can be easily made by rolling and
pasting together a sheet of stiff Hristo) Board and fashioning It Into a4 horn. 1If the lower extremity is fitted over
the brass tube of the “RICO" Phonodapter you will at once have a horn which in an emergency will prove qulte
satisfactory. Such horny can be made us large as desired. \We guarantee the Phonodapter to do all that we say,
and shall cheerfully refund the purch;le m;]lgs if "h“ not"f?gnd satisfactory In all respects. 75

. " : n > cribed. each, pref R003000800090000009 .
#:1E'?"RIcg!pgou’l’)ms:gnﬂ(e;n?sl’ngu E. The Rico’Lwd Speaker 'Phone hias u heavy aluminum shell, hard rub
her composition cap, non-rusting sherardized diaphragm. It {s furnished complete with a 5-foot cord, ready to

attach w your horn. SPECIAL OFFER

1

A We are so convinced thut every user will be enthusiastic about this
@ 2 IO‘ ‘phone that we have made a special offer of 5 days’ trial, whereby we

—E N

Bend No Money. [on’t send us 4 penny now. Just write and tell us

you wang this wonderful “phone and we will rush the order to you

at one? Pay your pustman the price of the ‘phone and thel $4 50

.

p(?R'CDs’

SCATTIN Bhon

shall take back and refund the money for any Rico Loud Speake:
*Phone at the end of 5 days, If 1t does not prove entirely satisfactory.

CORPORATION test It at OUT EXIPEMSE. ... ... ... .eiiiiiiiiiiiiiiiiiaa, ..
131 Duane St., New York Send for our free Vlustrated clrcular listing ull our other types.
.

Our Genuine Skinderviken

Transmitter Button
Thousands in

use for

Wireless, Loud
Speakers Am-
plifyingand all
sound trans-
mission pur- volume. Endorsed by Wadio experts and press.

RECTIFIER
MULTIPOINT
(Patent Pending)

A Synthetic CRYSTAL DETECTOR,
sensitive over its entire surface.

15 PARK ROW

poses. Price, Postpaid, mounted.
Actual Size Price sl .00 Sensitiveness guaranteed .. 25(:-
'“I;Oﬁ"l;r':.l'?.- RUSONITE CATWHISKER
FreeLiteraturc 14 Karat Gold Multipoint Contact 50C

Supersensitive ....................
Order from your dealer or direct frem us,

RUSONITE PRODUCTS CORP.
I5 Park Row, N. Y.

K. ELECTRIC CO.

NEW YORK

Eliminates all detector troubles. Extraordinary clearness aad
in

Sealed Packages only. Join the ever increasing Rusonite fans.

Dept. “8'
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Treating Cancer 5
with X-Rays
(Continued from page 11)

Junmn " ", 3

there is a certain air distance between the
focal point in the X-ray tube and the body
ot the patient which varies from two to
three feet, to which an additional distance,
which may be as much as five inches must
be added as the distance from the skin to
the tumor.

X-rays should not be used alone as a rule
for the treatment of cancer patients. On
the other hand, when used in conjunction
with surgical procedures and radium, they
give results in cancer therapy today which
are much more gratifying than the results
obtained a generation ago.

Dr. Isaac Levin draws the following con-
clusion. “Cancer therapy ‘requires a great
deal of sound judgment and influence in
handling complex chemical conditions. The
cooperation and real team work of physicists,
chemists, biologists, and clinicians of all spe-
cial tests in medicine are essential in order to
obtain good results in treatment of cancer
patients."—Staff Photos Courtesy Montefiore
Hospital.
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Transplanting
Insect Heads
By RUDOLPH ADOLPH,
(Continued from page 28)

The insects with transplanted heads are
kept in a damp compartment for two or
three weeks. This is approximately the time
required for co-ordinated movements to re-
establish themselves. During the first week
the wound between head and thorax closes
over. The complete capability of action is
only restored to the head after one or two
months.

Now Dr. Finkler made an exchange of
beads between male and female water
beetles, to test the reaction of the sexes be-
tween beetles so operated on.

The heads were exchanged between male
and female beetles who had been kept sep-
arate for some time, and after perfect heal-
ing had taken place, the male and female
species were put in the same compartment
filled with water, two by two, and their ac-
tions were observed The female beetles
with heads of males acted as if they were
of the same sex as their heads. The nor-
mal male beetle distinguished no difference
in them. The male beetles with female
heads were perfectly passive.

Now Finkler exchanged heads between
males and females of water beetles, to test
the sex-instinct reaction between insects thus
operated on. “The normal male of the
water beetle” writes Finkler, “prepares for
copulation with the front pair of legs upon
the thorax of the female, while the rearmost
pair of legs holds fast the steering-feet of
the female and the middle pair is free and
serves for slow movements. The female
remains passive.”

The heads were exchanged between male
and female beetles, which had hitherto been
kept separated. After complete healing the
insects, in the different sex combinations,
were placed in couples in a vessel with
water, and were subjected to further obser-
vation.

The females with male heads went
through the above described preparations for
copulation and acted as if they were males,
and yet would only cover females. They
were treated by normal males as if the lat-
ter were dealing with females.

Males with female heads acted quite pas-
sively towards both sexes as if they were
normal females.
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ELECTRICAL EXPERIMENTERS!!

Get the N-S Microphone Button

This is the erigival
Transmitter Button,

U. S. Pat. No. 1439117 Th
(&

WHAT IT IS

The N-S Microphone Button is a miniature telephone
transmitter. The button is composed of four essential
parts, as follows:

1. A brass cup or rear electrode.

2. A mica disc.

3. A brass button or front electrode.
4. Carbon granules.

T'he front electrode is held in place
by the mica disc and the space between
the front and rear electrodes is filled
with the carbon granules. The mica
disc acts as a cover to the cup shaped
rear electrode and is clamped in place by a threaded brass
ring. This efficient and practical device is known as the

N-S Microphone Button

How to Use the N-S Button

You can easily muke
a highly sensitive detec-
tophone using an N-5
Transmitter Button to
collect the sound waves.
You can build your
own Outfit without buying expensive equipment. [hink
of the fun vou would have with such an instrument! [t's
very simple, too, and inexpensive.

You can install an outfit in your home and hear the
conversation being held all aver the house. You can con-
nect up different rooms of a hotel. This type of outfit was
used by secret scrvice operatives during the War. It is
being used on the stage.

So much for its commercial adaptations!

One of the main advantages of the N-S Transmitter
Button lies in its ultra-sensitiveness. You can place it in
any position you like. It is the greatest invention in micro-
i phones and has
Bstance e e won recommen
dations from
men of high
standing in the
scientific world.
It is being used all over the world. You can mount it
most anvwhere.  Card board boxes, stove pipes, stiff cal
endars and hundreds of other places will suggest them
selves to vou. The buttons can not be seen by any one in
the room as they are so small and light. Only a small
brass nut is exposed to the view,

The only instruments needed to complete a detectophone
outfit, in addition to an N-S Transmitter Button are a
receiver, battery, and, if desired, an induction coil.

Full Size

ot

Renewing Old Telephone Transmitters

The N-S Microphone Button may be used to renew tele-
phone transmitters on farmer lines, intercommunicating
systems, etc.

The N-S Button is ideal for this purpose and will often
make an old line “talk up” when nothing else will. The

The Most Sensitive Microphone
Best Transmitter Button

Dealers: Write for spe-
cial proposition on the
N-S Bution and other
N-S Produects.

N-S Button makes a more efhcient sound reproducer than
most of the transmitters in use today’

For Radio Telephone Transmission

The N-S Microphone Lution makes the ideal modula-
tion microphone for radio telephone use. It will carry
heavy current and is extremely sensitive. If larger power
tubes are being used, several N-§ Buttons may be attached
to a single diaphragm and connected in parallel, thus divid-
ing the current and preventing packing. Furthermore
when the carbon gran-
ules are finally pitted,
or abused by packing,
they may be instantly
replaced at small charge.
Excellent  diaphragms
may be made of tin or fo somone
brass sheet and experi-
menting with various types and sizes of diaphragms will
prove most interesting and profitable.

Loud Speakers and Amplifiers

Many different methods are available to the users of N-S
Microphone Buttons for amplifving radio signals.  The
button may be attached to the diaphragm of the telephone
receiver, a local battery and 80 ohm receiver being connect-
ed in series.  Various types ot lever action may be experi-
mented with. The field is most interesting and may lead
to some ingeneous discoveries in the line of loud speakers.

Experimenters

will find th N-S Microphone Button a source of countless
experiments along the lines of telephones, amplifiers, loud
speakers, etc.  Many fascinating stunts may be devised,
such as holding the button against the throat or chest to re-
produce speech without sound waves, ctc.

Cha sAMaAm- @
Newman-Stern Bulilding CLEVELAND, OHIO

Also producers of "NAA” Arlington Tested Detector Crystals and
Teagle Line of better radio apparatus. Send for descriptive bulletins.
Mfrs. of The Famons “Red Head” Radiv llead Sets.

PIN $1 to this coupon

Write vour name and
address plainly, mail us
both. and by return
mail yvou will re
ceive your

N-S Microphone Button

— e e e e e e e e e e e i —a e o = e —

The Newman-Stern Co., Cleveland. Ohio

Gentlemen:—Enclosed please find One Dollar.  Ship at once one
N-S Micraphone Bution to

Name . o erererete ER BT R o0 Ay PPTSerals

Addresz ... ... e AR R ST fovs £ 555 T - RS
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RADIO FOR ALL

By H. GERNSBACK

Edltor “'Radio News.'' ‘"Sclence and
Invention” and "‘Fractical Electrles™

With ower 130 illustrations and diagrams, and 12
photogratits, 300 pages, size 8Y47” x 5%4”,

What the novice in radio needs is a book in which he can get all the information
necessary for him to understand radio telephony and telegraphy, to make or buy a
receiving set suitable to his means, to know how to operate his set, and after he has
an understanding of the radio art, information that will enable him to advance and
get the most out of his outfit. All this must ordinarily be dug out of text-books,
pumphlets and government publications, but the aim of this bovk is to have all the
data and information that the beginner will need froni the time that he takes up radio
It is a permunent, comprehensive reference book for the dyed-in-the-wool dabbler in

Radio.
What the Book Is.

A combination of 2 radio course for the novice In radio telecraphy and telephony with a refer-
ence book for the mure esperienced umateur. Half a dozen books in une.

For the Beginner.

The theory of radlo carefully explained with drawings.

Description of and instruction for operating Instruments of receising and sending sets, with all
picture dlagrams of the wiring of the apparatus.

How to make your own 1ecelving set, costing from $3.00 to $50.00 .

How to read dlagrams; for esery picture diagram there i3 a corresponding technleal diagram
using the symbols instend of drawings,

How 10 tune sharply and eliminate interference from other stations

How tp protect your s¢t frum lightning and the laws regarding installatlon

Explanation of tlme and weather signals

For the More Experienced Amateur.

How to make a practleul sacuum tube detector, two stage amplifier set costing less than $50,00,
that wili work.

How the radio compass works

Al about undergruund acrials, loop aerials and dlrectional aerials

Formulae for finding wave length: miscellaneous formulae for finding capacity of condenser rnd
other Instruments. Tables of wire resistances, wave lengths and their corresponding frequencies,
approximate wave lengths fur different aerfuls, tuning coil data, aud mueh wore Insaluable in

1ormatlon
Special Features.

Lists of all the broadeasting stations in the Uhnited States and Canada for concerts. time
S}p.‘nulsli‘ weather reporls, press, stock market reports, eto., with their call, wave length and time
of sending

Detailed description of Washington weather slgnals and their transiatlon
Description of a modern broadeasting station and its operation.

Largv map showing lucation of ali I°, radio telephune broudcasting statlons sultable fer
kanging up in radio room

A0 Rt Stommion $200 S MRt Words,
PRICE POSTPAID — pannp'll;::«,h.{u”ml‘s ‘?m:n?lly y(«:’l:ul;)lz:wa:'lllymllngv:m:obg‘:ls‘:. out of government publications, text-boeks.
PRACTICAL ELECTRICS COMPANY  :: :: 53 PARK PLACE, NEW YORK CITY

3

LY

Vol NoodlThese Three *“[Aile Worter” 'Ratho Booke:

How to Make Wireless How to Make Wireless Design and Construction of Au.
Receiving Apparatus Sending Apparatus dion Amplifying Transformers

Contains  information on - Radio and Audie Frequency

The 20 radio constructors how to make 30 different

who' wrote the book know how
articles should be made from
simple materials,

Ounly modern apparatus i
deseribed. sueh as  Receiving
set without aerial or ground,
maguctic deteetur, wireless re

wireless lecture set, ete.,

ekl Picces of wireless sending ap-

LG LU 1o ratus from materials, easily
obtained.

Tells How to Make an Ex-

perimental Arc Set, Speakin

Are, Quenched Gap, % K. W

Transformer, Oscillation

I'ransformer, Photo  Phone,

ype

This book will be of great inter-
est 1o all radio amateurs. The
transformers have never before been
described In print. The possessor
of iacuum tubes ecannot atford to
dv without this book. It will en
able hlin to bulld the necessary
amplifying transformers very read
ily he book i3 printed on good
paper and has an attractive cover

Book has 100 pages, each ete., ete L Intwo colors.  Paper bound, Size,

inches, 90 illustration: Book has 109 pages (slze, 7 3 5 AT 5 Inches by 7 Inches. Contains
many full pages, paper bound. inches), S8  illustrations,  paper many ilustratlons, dlagrams ang
in two colors, cover printed In two culors working data.

Price 35 Cents Price 35 Cents Price 25 Cents

A Thousand and One Formulas
By S. Gernsback

A Laboratory Hand Book for the Experimenter and for Everyone who wishes
to *‘do things.”

A Book brimful with very Important and priceless information 3 /
The vecipes and formulas aie classified in such a munner as to he asallable e ‘.. 4
quickly, without lung research. ’ 2 £ i
Invaluable for Studems. Engineers, Physiclans, Esperimenters, etc. / N
Here ure some of the chapter headings
Cements and Glues: Composition of All Kinds: Glass and Glassworking; ; Wi
Inks: Leather Polishes: Metal.craft; Pertumery. Soaps and Extracts; Phe- 12 . 7% E AR o
tography; Blue Print and other Paper; Plating: Pyroteehny; Polishes and L . / \ i\ \\\.‘ .\‘\f.\\\
Stains; Varnishes and Paints; Various Cleaning Formulas; Wood-craft; Cheml. 3 KA \ e \\\,\““\, R
cal Ltaboratory Hints and Experiments; Mechanical Laboratory Hints and ot i A > S SRS WA
Experiments; Electrical Laboratory Hints and Experiments. 5
There are a scote of tables and hundreds of illustrations and Diagrams. v flap 2hespn. o o
It contalns 160 puges. The paper has bren specially selected to stand Hi 5-'"““"'
rough handling in laboratorles. § !
Size, 6 x 9 inches.
Cloth bound in Vellum de Luxe, stifi covers, hand.sewed, gold $1 75
stamped, each . o ™ 5 B Sk B . s9ap ¢

-

£ TH \i,r\f\‘}'\"l‘i\' ¥

This Wonderful Volume of Formulas— i @m\“ Wi, VA
You Should Have It In Your Home ‘ {

DEALERS—Ask for wholesale discount

EXPERIMENTER PUBLISHING CO., Inc. : 53 Park Place, New York
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" Radigplione Receivin

When WDAP Chicago Talked to S. S. Berengaria

The Signals were Amplified Aboard-Ship Thru
“ALL-AMERICAN” AMPLIFYING TRANSFORMERS

WDAP, The Drake Hotel, Chicago, made voyage, WDAP talked to herand other passen-~
history in radio,by talking, day-by-day,withthe gers fromChicago, their voicescoming clearand
S.S. Berengaria, enroute, New Yorkto France. strong with the personality easily recognizable.

Miss Florence McDonald, a passenger, in- l'l'hZe Setl ussed by Mlsrs Mchan:]d ;ls tz:ne ofth;r;g-

: o : ular Zenith Sets, manufactured by the ChicagoRadio
stalled S.landa}'d Zenith RecelVl.ng Set. in the Laboratory, Chicago, Illinois. It contains, as stand-
steamship cabin and, every evening during the arq equipment.

“ALL-AMERICAN” AMPLIFYING TRANSFORMERS

R-10—Radio Frequency (150-500 meters) $4.50 R-13—~Audio Frequency (Ratio 10 to 1) $4.75
R-12—Audio Frequency (Ratio3to1) - 4.50 R-21—Audio Frequency (Ratio S to 1) 4.75

Send for our circular—"'Cascading of Amplification.”” Also Free Book of Radio Hookups.

2% RaulAMrglo 2%

200 N. Jefferson St., Chicago, I1l.

&‘;"' €4 VEEITANDA0RRO0HINORERORDIRIOTATAOIDINCISIONIININOERIOLINRINITHILEILARIEIASO I HAHI LTI )Y - PLIE Yo ST

//

T 1 L

Hear the programs of the W‘““Rﬂ'g{o%fg,v;‘b‘:"'

o . . erew! .00
BroadCdStlng Statlons on fm‘;mlofm':ll‘n?hll{u\l'll(‘:r:gl‘n'.m ls had tl?.
carefully wound by our wireless

s the RADIOGEM ettty lully Aol s uny
The Dollar |

Radio Receiving Set

The Simplest Radio Outfit Made—
Yet as Practical as the Most Expensive!
You need know absolutely nothing about wireless to operate

and enjoy the RADIOGEM. It is so sturdy. so simply con-
structed that it is small wonder radio engineers who have

Itadingem received, which we as-
sembled and were very uch as-
tonished at results obtained and
clearness and volumne of tone.

| The greatest distance 1 heard on
one of your xets 1s 1000 miles, hav-
| Ing heard WGY at Schenectady,
N. Y. 1 think your set is the hest
| have ever sold at any price.

il On an aerial 160 feet long and 20
[ 1 one of my cuztomers has heard

OC u1 R MO
tested it have pronounced the RADIOGEM a brilliant achieve- ‘ ;:lg(o(uyolur“;cltls: KSD, WMC on
ment. The RADIOGEM is a crystal radio receiving set for s
everyone at a price anyone can afford. . Herewith T.0.M.0. amt. $1,00 for

another ' Radiogem.”* The one re
celved is O.K. Placed about 15 ft
- of pleture cord under front poreh

Why The RADIOGEM Can Be Sold For Only $1
Here's the secret: The RADIOGEM Construction eliminates

- as meter, aml
all unnecessary trimmings, cabinets and the like, which do not / .‘::-'u‘lni'm:"gﬁ:»]ml::le::ugdb'l-ewu[nﬁ Sac
play any part in the operation of a set. You receive the inmento Hroudeasting Unlon much
RADIOGEM: unassembled, together with a clearly written in- I better than with my large erystal
struction book. which shows you how to quickly and easily I gett

construct the set. using only your hands and a scissor. 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. Remember the RADIOGEM is a

proven, practical radio receiving set and will do anything the without @
most expensive crystal set will do. $ N
PHONE

': Your Radiogem Receiver is a won-
| der. | have recelved every station in
} Philadelphin with it much louder

than with a high-priced erystal set.

Your two Radiogem sets recelved
tust night.  WOC s about 40

iles away, and their slgnals
could be heard with headphones on
table. Atter they quit KYW at
Chleago about 170 miles east was
acard.  Kvery word could be plainly
heard here,

The RADIOGEM is the Prize Winner of the Age

Out of hundreds of radio models submitted recently in a great or S >

nation-wide contest, radio engineers, the judges, unanimously AERIAL (PATENTS PENDING)
chose the RA%IOGEMd as th;;vmlrga—Etae simplest radio-re- \e flnd that this set does argrc‘att
ceiving set made! nd the D costs you nothing < g . deal more than you elalm for it
fokoperate): ‘no'form. offlocal, electricity is required. Descriptive Circular FREE on Request \bout tenn o'tlock we were listens

. e AR —] e
Sent Postage Prepaid on receipt of $1—stamps, money order ing to WEAF—New York—very

cles " P I
or check. Order Your RADIOGEM To-day. '.,',f;,'r},’i.'m?.f;.fl{:,e..'{"ﬁ' xﬁz‘;’;oo;n::a?
wrpessie ] \The RADIOGEM

D A R wonuelr‘ltlem tol thle rat‘i':a
age. s stormin
EALERS g CORPORATION

1 constructed one of your *‘Radio-
rems'® for my mother, installed it
with an aerial, and she listens not
once tn a while, but at her will,
to Schenectady, Newark, New York,
or Providence, R, 1., and her honie
is Attleboro, Mass. 1 can’t give
your set too much pralse,

tion and its location.
1OGEM'S price is so pd
tow everyone Is able to buy ene. Write Irimedjately for full par-. 42 NSE'V‘VU;‘CsHO{:( z’;::ﬁ"

ticulars before that shep across the street beats you to it.




specials of the month,

accepted,

Advertisements in this section twelve cents a word for cach insertion.
should accompany all classiticd advertisements unless pl

Ten per cent. discount for 6 issucs, 20 per cent. discount for 12 issues.
Advertisements for the July issue must reach us not later than May 15.

' The Circulation of Science and Invention is over 160,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York City, N, Y,

Opportuﬁity Ad-lets

OU 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.
supplies, automobile accessories, the opportunity to

No matter what you may be seeking, whether
make money, or anything else, you will find listed here the best and most attractive

Name and address must be included at the above rate.
aced by an aceredited advertising agency.

Objectionable or misleading advertisements not accepted.

Cash
No advertisement for less than 10 words

Advertising Service

Agents Wanted (Continned)

Business Opportunities

For quick results use direct mail advertising. Letters,
folders, campaigns. Free suggestions, Wilson, 247 Wil
dam St., Eass Orange, N. 4
i

4 v b

Agents Wanted

MU R L DA

Agents—Best seller; Jem Rubber Repair for tires and
tubes; supersedes vulcanization at a saving of over 800 per
cent; put it on cold. It vulcanizes itself in two mlnutes,
and is guaranteed to last the life of the tire or tube; sells
tu every auto owner and accessory dealer. For particulars
how t¢ make big woney and free sample, address Amazon
Rubber Co., Dept. 6ul, Philadelphia, Pa.

paying 32,00 an hour taking orders for
complete new line of houschuld necessities Wiite quick
for particulars.  Albert Mills, General Muanager, 8481
Awmerican Bidg., Clnelnnatl, Ohlo,

Agents—I am

Agents—Make big money taking orders for Insyde Tyres.
Posttively prevent punctures and blowouts.  louble tire
mileaye, any tire, old or new. Old. woin out casings give
3 w 5 thousand miles more service. [se over and wvver
again, Low priced.  Big dJdemand. Oune customer brings
tour others. Biy money saver. Write for teims.  Awer-
fcan Accessmies Cu, B-684, Clneinuati, Olilo,

1ig money and fast sales. Every owner buys gold
Ini fals for his auto. You charge $1.50; make $1.35. Ten
oruers daily easy. Wrlte for particulars and free samples.
American Monogram Co., Dept. 71, East Orange, N. J.

300 per cent. Profit: Selling Kleanrite Magic Clothes
Washing Compound. Sells, 25¢; Profit, 18c. Sample free,
Bestever Products Co., 1941-W 1rving Purk, Chicago.

Make $25 to $50 week representing (lows’ Famous
Philadelphla Hoslery, direct from mill—for men, wumen,
ehildren. Every pair guaranteed. Prices that win. Free
book ‘'How to Start’’ tells the story. George Clows Com
pany, Desk 27, P’hlladelphia, Pa.

““Ambitious Men, write todgsy for attractive proposition,
Hon-y

Greatest Sensation! Eleven Piece toilet article set sell-
ing iike blazes at $1.75 with $£1.00 dressmakers shears
tree tor each customer. Spring rush on,  Foster Reid Co.,
28 Winslow Hidg.. Statlon ¢, Chleago.

Agents—Houusehald necessities galore, foud products, toilet
preparations, extracts, remedigs, soaps; two blg lHnes;
entalogues tree Western, Produets, 606 N. Oukley, Dept.
A, Uhlesgo, €

$75.00 weekly with new specialty, Nells on sight to suto
owners and trade. (me man in Columbus, Ohjo suld 55
gross in 60 days. 100 to 2009, protit on <mall investment.
Write today for wonder Welling plan  and  information.
. L. Winegar, Dept. 14, West For Ann, N o

Are You Oid at Forty? See our advertisement on page
87 of this issue. The Electro Thermal |‘-.numuy;' Steuben-
vitle, Ohio, _ N

$10 daily silvering mirrors, plating and refinishing
lamps, reflectors, autos, beds, chandeliers by new method
??tﬂn furnished, Write Gunmetal Co., Ave. D, Decatur,
n

1 umne mon m

MG | T T RR I

American Made Toys

Manufacturers on large seale, also homeworkers, wanted
10 wanufacture Metal Toys and Noveltles. Millions needed
of Barking Dogs, Wag-Tail Pups, Wild Animals, Automo-
blles, indlans, Cow-Boys, Baseball Players, Cannons, Toy
Noldlers, Crowing Roosters, Statues uf Liberty, Minfature
castings of Capital, Bathing Girl Souvenirs and others.
Unlimited pussibilities. Guaranteed Casting forms fur-
nished manufacturers at cost price from $5.00 up, with
complete outfit. No experlence wi tools necessary. Thou-
sands made complete per hour. We buy goods all year and
pay high prices for finished goods. ('ash on Delivery. Con-
tract orders placed with manufacturers. (‘atalog and in-
furmation free. Correspondence invited only if you mean
.\"ustle“' Metal (ast Products Co., 1696 Boston Rd., New

ork. a

.

TR AT ) W )

Auto Accessories

$10.000 for ancidu. League of American Inventors—s,

Washington, D. C. B S

Chemieal Expert will furnish formulas and trade secrets.
All lines. Lists free, W, L. Cummings, Ph. D., 338
Gordon Ave., 8yracus o R

Start a eleaning. dyeing, pressing snop. liig profit. Ex-
perlence unnecessary. Plans 25c. International, Dept. 21,
Excelslor Springs, Mo. B

Will pay cash for sole right to novelty idea or inven-
tion that retails for 10 cents. Address Lock Box 686,
Btation F. New York City.

Dollars yearly In your Backyard. No mushroom dope.
Particulars free. Metz, 313 E. 89th 8t., New York.

_Join National Institute Inventors, 8 E. 14th 8t., New

York City, strong protective membership society. Wili
secure, develop, manufacture, market patents. Dues, $10.
Booklet free.

Advertise. (‘ountry tuwn newspapers. Lists free. Pen-

nell t‘ompany, (‘oj‘lngﬁx. Ky. o

Auto-Lac: Completely refinishes Auto in one hour. Not
8 paint or varnish., No ekill required. Wonderful oppor-
tunity for you. Write me. Richards, Chemist, Box 2402,
Boston, Mass.

Get into Business fer Yourself! Establish and operate
*'New System Specialty Candy Faetory’’ {n your com-
munity. We furnish everything. Money-making opportunity
unlimited. [Either men or women. Booklet free. Rags-
dale Co., Drawer 129, East Orange, N. J.

You ean have a business-profession of your vwn and earn
hig Income In service fees. A new system of foot ocrrec-
tion: readily learned by anyone at home in a few weeks.
Easy terms for training, opening everywhere with all the
trade you can attend No capital required or gonds
to huy, no agency or solleitlng.  Address Stephenson
Laboatory, 18 Back Bay, Boston, Mass. o

Sefl us Your spare time. You can earn Fifteen to Fifty
dollars weekly writlng showcards at home. No canvassing;
pleasant profitable profession easily, Quickly learned by our
slmple graphic block system, artistic ability unnecessary;
we instruct you and supply work. Wilson Methods, Limi
Dept. J. Toronto, Canads.

selling subscriptions to America’s most
and sportsman’s magazines. Quick Sales.
Pleasant work,  Digest Pub. Co., 9541 Butler
Cincinnati. -

Agents Wanted in Every City tu eell standard Radio
apparatus on a liberal commmission basis. A few stocking
agencles open to reliable parties. Delfelco, 12 Meeting St.,
Pawtucket, BR. 1.

We wish representatives in every community to secure
subscriptions for Science and Invention, Hadio News, und
Practical Electrics. This is a wonderful opportunity for
Amateur Radio Enthuslasts to make big money quickly.
Write Experimenter Publishlng Co., lne., 53 Park PI,
New York Clty.

27.000 Records guaranteed with wne Fierplay  phono
graph needle, new, different; cannot injure records; $10.uv
dully easy. Free sample tw workers, Eiverplay, Desk 57,
McClurg Bldg., ¢Chicago,

We want Salesmen and Apents, either whole or side line,
to sell our low priced radie books to the trude. Exceilent
proposition for live wires. The E. 1. Cumpuny, 1'ublishers,
233 Fulton Street, New York City.

Agents Sell Harper's Ten Use Household Cleaning Set.
Washes and dJdries windows, cleans walls, =weeps, serubs,
mups, and does flve other things,  Nells tur only $2.8%, Oser
1007, profit.  Free informatiun, Iarper 3rush Works, 1124
8t., Fabrtield, lowa,

Agents. Our soap and tollet articte plan is & wonder:
g:l l(:url frce sample cuse offer. Ho-Ro-Uo., 138 Loeust,

oufs.

Only one sale a day means $200 per month! Five sales,

$1,000 per montht  Marvelous new adding muchlne, Retails
$15.  Work equals $350 machine, Ads, subtracts, multi-

Big profits
Bldg.,

plies, divides automatically. Speedy, accurate, durable,
handsome. Five-year guarantee. Oftices, stores, factories,
rarages, buy one to dozen, fortune for live agents.

Write quick for protected 'lerrnory and free trial offer.
Lightning Calculator Co., Dept. W., Grnni_}}npldl. Mich,

Write and learn how start profitable business without
capital or experience, Nllverlng mirrors, refinishing auto
headlights, tableware, plating. Outtit furnished. Inter-
national Laboratories, Dept. 25, 309 Fifth Ave., New York

Agents, $60 to $200 a Week, Free Samnl told Rlgn
Letters for Store and Office windows., Anyone can do ft.
Big Demand. Liberal offer to general agents. Metallic
Letter Co.. 1322 N. Clark St.. Chicago.

Free~—Formula Catalog. Labotatutics,
Chicago.

Large Shirt Manufacturer wants Agents to sell complete
line of shirts direct to wearer. Exclusive patterns. Rig
values. Free samples, Madison Mills, 503 Broadway,
New York.

Agents—DBig returns, fast office seller; particulars and
samples (ree. One Dip Pen €o., 12 Daily Record Bldg.,
Baltimore, Md.

Free Book. Start Little Mall Order Business, Home
ewmplgymem, evenlngs. {fer, Dept. 191-A, 74 ¢ortland .,

Boylston Bhie,

$10.000 for an idea. League of American Inventors—=I,
Washington, D. ¢. o

Bl9 money made silvering mirrors, plating and refin-
Ishing metalware, autos, chandeliers, headlights. Outfits
lyumkhhed. N. Decie Laboratories, 1133 Broadwsy, New
ork.

Make money with your camera. P. Lancaster, Bozx 86T,

Keylossl snnrh li;‘e nadl]oeks. le.:ss postpaid.  Albert Los Angeles
Grvlach, Box 8 New Orleans, La. =
] B T T L T T e Prepare—Sell your own products. Formulas, trade secrets
. Difterent, dependable,  Catslog free. 1), Thazley Co.,
Automobiles Washington, D. C.
i
Automobile ewners, hanics, send todsy for :
free copy America’s most popular motor magazine. Con- Chem:slry
taing helpful articles on overhauling, repairing, ignition,

carburetors, batterles, etc.
Bldg., Clnclonati,

Autumoblle Digest, 541 Butler

Batteries

Edison Storage “'B’’ Tiattery Eleinents 5¢ per

Batteries,
Gilman’s Bat-

palr; I8 will make one 22.5 volt I3attery.
tery Shop, Chelses 8q., Chelsea, Muss,

Books

Perpetual Motion, by Perey Verance, A history of the
effurts to discover same from eurllest days to the present,
tugether with a scientiflc discusslon regarding the possi-
bility of its ultlmate achievement. Profusely {llustrated,
an7  pages,  I'rlce postpuid, $2.00. The Enlightenment
Speclalty Co., 305 Fourth 8t., Edwardsville, 11l.

Books. Litcrature, Instructive, Lists,
It Street, San Frunclseo,

Higene's, 82141

How to Make and Use Small Chemical Laboratory. 100

pages, jllustrated.  Construel of laboratory furniture,
electric furnace, chemical ba! and other apparatus; in-
organic chemistry, novel T gl

ass etc.,
fully explained, 75¢ prepald, with cataiog of scientific books.
D. Alunan Company, 225 East 110th Street, New York.

‘*How to Make Fireworks’’. 15¢ (coln). ‘"Chemist’s
Handbook’®, $1.10. Chenleal Laboratory, $25.00. Colum-
bia Publishing Co., 1345 Park Road, Washington, D, C.

Learn Chemistry at Home. Dr. T. 0’Conor Sloans,
noted educator and scientific authority, will tezch you.
Our home study correspondence course fits you to take a
positlon  as chemist. Nee our full-page ad on page 5
of this Issue. Chemical Institute of New York, 140 Liberty
St, New York City.

suni (ST TP

Correspondence Courses

Usec Correspondence Courses bought and so0ld, our plan
saves you money. Educational Bureau, 193¢ Collins 8 E
Grand Rapids, Mich,

" Diseases and Their lnnate Healer. HBook 50 cents,

Arthur 8tevens, Waugeon, Ohlv,

Hypnotism —Astounds, Controls others, 25 easy lessons,
$1: “Mindicading (uny distance), Zuc. Sclence Institute,
EBEL011 Belmont, Chlcago.

Send for New lllustrated Catalog of Buoks on Mechanieal
Subjects Fice. Npon & Chamberlain, 122 8 Liberty Street,
New York.

Wonderful. For Soccess Itead e Muster Key, $2
|'|Ii‘|:lls, _Ipl Iiliylmum, ¢ hicugo,

Electricians’ Examination book of questions and answers
with diagrams, symbols, tables, notes, and formulas, for
preparation for license, $1.25.  Aarun Shapiro, 296 Broad-
wuy, New York,

Autosuggestion and kindred subjects
and others, New catalog now ready,
SI, Columbus Cirele, New York.

Sexology—t'viptete Internationnl Catalog sent (o mem-

bers of protessions und wihanced adult students.  Newd lie
postage for Interuationul Catalog,  The 3ok League, Dept.
N1, 5 Columbus Cirdle, New York.
Al About Fort A hook, 42 dlugrams, layouts,
sketches, pape aize 639, Burt tist, lengths, voltages, trou-
bles, cautions, Al models.  Wire ull accessorles yourself.
2% @ ecopy. Al Abwut’’ tub. Co., Franklin, N. H

How to Make Wireless Sending Apparatus. 100 pages—
8% illustrations, Written and published entlrely for the
wireless enthusiast who wauts to make his own radie appa-
ratus.  Contains more Information on “'How tv make it'*
than any other book we know of  Paper bound, 25¢c. post-
pald.  Experimenter Dublishing ¢o., Book Depl., 5% Park
Place, New Yurk City

Vone’s latest books
tuok League, Dept.

Dollars Saved. Used correspondence courses of all kinas
sold,_rented and exchanged. List free, (Courses bought.)
Lee Mountain, Pisgah, Alabama.
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Duplicating Devices

Duplicators save Time, Labor and Money.
(iets Buslpess. Reproduces Typewritten or penned letters.
Drawings, Lessons, Muslc, Menus, Bids, Notices, Speci-
fications, Maps or anything in one or more colors. Prints
two per minute, Special Sale On. 30 Days’ Free Trial.
$ up. Booklet Free. HB. J. Durkin-Reeves Co., Pitts-
burgh, Pa.

e

‘*Modern”

s

Educational—Instructios

Learn Chemistry at Home. Dr. T. O’Conor Sloane,
noted educator and scientific authority, will teach you.
Our home study correspondence course fits you to take a
tsltion ay  chemist,  Nee our full-page ad on page &
of this lssue. Chemical Institute of New York, 140 Liberty
St., New York City,

Used Correspondence Courses only one-quarter orlginal
price. Free bargain price list. 1,000 courses. Coucses
bought. _Students Exchange, 45 W. 42d St., New York.

Complete Civil Service Course, $1.50. Used Courses
bought, sold, exchanged. 'rite what you have or want.
Exchange, M21 Elm, Lowville, N. Y.

Physics taught my Malil. Instruction in Heat, Light,
Sound, sud Electricity. Fee 5S¢ per lecture with corrected
prublems,  Willard Institute, Box 502, Worcester, Muss.
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Science and Invention for Mav, 1923
Farms, Land, Etc,

Insects Wanted

Want to hear from owner having farm for sale: give par
ticulars and lowest price. John 1. Black, Chippewa Falls,
Wisconsin.

RO AT I T 1 ORI ERTRTTRT R

Ford Owners

Sport Cars. Fast, saucy, bug the turns and stick to the
road—make you glad you're a Ford owner. Can easily be
built by aid of life size '"Red-i-Kut'’' patterns and picture
instructions. e “‘Pal'* system delivered complete with
pressed metal streamline tail for $6.40. Garage men make
big money building them. Send for prospectus on makin
sport cars—Jifdy Tops and Gosum windshields. Kuempsl
Co., 1100 Kuempel Bldg., Guttenberg, lowa

ST T e

For Inventors

Get your own patents. Application blanks, complete in-
structions $1. _Cutting Bros., Campbell, Calif.

“'Inventors’ Guide'' free on request; gives valuable in-
formation and advice for all who have original ideas or im-
provements. frank Ledermann, Registered Attorney and
Engineer. 15H Park Row. New York

Your chemical problem solved and working process fur-
nished for Five Dollars. Write me. W. Stedman Rich-
ards, Consulting Chemist, Box 24032, Boswon, Mass.

Before or after fling your application for patent, it wiil
pay you to read over my '‘Inventors Adsisor No. 4.°° Free
for asking. Write: M. Lahiner, Registered Patent Attor-
ney. 3 Park Row, New York. o

ientific Engineer d ] luable ideas or inventions
orking models. Nemcth. Consulting Engl-
3d Ntreet, New York ¢'ity. B
ented ideas can be soid. [ tell vou how and help
you make the sale. Particulars free. Write W. B. Greene.
106 The Atlantie, Washington, D. €.
“Electrical Oevices, Tonl-. Dries. Models, Original Desizn
ing, Hesults our Specialty.  Eiw. ¢ Parsherg, Northtiell,
Ohto.

manwim ES

For Men

Homespun Tebaces—Chewing, 5 1bs., $1.25; 10 Ibs., $2.50;
20 Ibs., $4.50. Smoking, 5 Ibs., $1.25; 10 Ibs., $2,00; 20
Ibs., $3.50. Farmers Unioo, Mayfield, Kentucky.

Guaranteed—5 celebratea tobacco Remedies $1.00. Quick,
fure, safe. American Sales (‘o., Hox 1278, San Franciseo

Are You Old at Forty? Nee wur aldsertisement on page
&7 of this fssie. The Electro Thermal Company, Stenben
vitle, Ohio.

n
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Formulas

Free—Formula Catalog, Lahoratories, Boylston Bidg..
Chicago. o o B

Menoymaking Beoks, Plans, Forinulas. (atalog Free.
Ideal Rook Shop, 5501-E, North Robey, (*hieago.

Get pested—QGood prices paid for butterflies. insects. Bee
Sinclair display advertisement, page 76

e M L s

Languages

Werld--Remic System, Masterkey to All Languages.
Primers, 23 languages, $1.84 each language. Arab
Rohemian, Bulgarian, (‘antonese, Chindau. Danish, Duteh,
English, Scotch English, French, German, Hungarian,
Italian, Japanese, Latin. Panjsbi, Polish, Portuguese,
Rumanian, Russian, Sechuans, Spanish, Swedish. Pronun-
ciation—Tables, 91 languages, 30c each language. Lan-
gusges Publishing Company, 8 West 40th Street, New York.

o Machinery and Tools

Conerete Building Bleck Machines und Molds, Catslogue
free. Concrete Machine Co., 305 South Third 8t., Bt

Louis, Mo.
o B TR "
Mail Order Business
$50 week evenings -[ made it. Mail Order busi 8

101

Patent Attorneys (Continued)

tnventors—Nend (or form ''Evidence of Conception’ to be
signed and witnessed Form, fee schedule, information free.
{;nnccaster & Aliwine, 242 Ouray Butlding., Wasbington.

Monree Millsr. Duray Building, Washingten, D. C.,
patent attorney, mechanical and electrical expert. Best
quality of work and results. Moderate charges.

inventors: Record invention legally before disclosing to
others, OQOur Invention-Retord and Data Sheet shows how
Nent free and valuable information given on patent procedure,
conts, ete.  Report on patentability includes coples of pat-
ents nearest your idea. 0O’Counell & O'Connell, 400—7th
st., N. W., Washington, D. €.

Patents Procured; Trade Marks Registered—A comprehen-
tive, experienced, prompt service for the protection and
development of your ideas. Preliminary advice gladly fur-

nished without charge. Booklet of information orm
for dlisclosing idea free on request. Richard B, Owen, 130
Owen Bldg.,, Washington, D. ., or 2273-1“ Woolworth

1:1dg.., New York.
Inventors write me about patents. My fees payable .
monthly. Booklet free. Frank Fuller, Washi D. C.
Herbert Jenner, Patent Attorney and Mechanical Expert,
624 F Street, Washington, D. C. 1 report il patent obtain-
able and exact cost. Send for circular.

booklet for stamp tells how. Sample and plan, 35c. Free
12 articies worth $3, Al Exp. Scott, Cohoes, N. Y.
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Miscellaneous

Got posted—Good prices paid for butierfiies, insects. Ren
Sinclair_display advertiseme: hage 4.

Ford, Chevrolet, Overlan Dert ownars—I'rotect your
generator, lights and  bhattery th the -1.-B Protector.
Quickly tnstalled. Guaranteed life of car. Saves iis
coct in first long trip you make. Valuable rircular FREE.
Complete protector prepaid $2.50  Satisfaction guaranteed.
Lapton, Hill & Lapton, Dayton, Ohio, o o

Learn to Fly! and get i the world's newest Great
Industry. We will teach you. Write for Interesting book-
It Varney Aircraft Co., Peoria, L.

Crystal Gazing: An Art! Can you sery?  Lessons 5Soc,
Explanatory Book The. Alse Crystals. Crystal Gazing Com-
pany, 322 Station “'B,” Kansas City, Missourt.

Stencil Duplieator—Two Dollars. Typewriting, Handwrit
ing. On Approval. 7l'rlmns Speelalty 1"0.5 } I'rln)qs. Pa.

We're Inside Hollow Earth! (‘ircular Free: Arendt's,
11th and State, Milwaukee, Wis,

el
Motion Picture Business

$35 Prefit Nightly. =mall capital starts you. No ex-
perlence meeded. Our machtnes are used and endorsed hv
Govemment institutions  Catalog free. Atlas Morinc Ple-
ture (Co., 470 Morton Bldg., Chicago, 1l

T AT |

Motorcycles—Bicycles

3,500 Money Making Formulas and teade secrets, Over
400 pages, $1.00. 'atalogue free. Englewood Book Rhop,
7021 B. South Winchester, Chicago,

. For the Photographer

Den’t buy a Bicycle Motor Attschment until you get our
catalogue and prices. Shaw Mfg. Co., Dept. &, Galeshurg,
Kansas.

" S g o "

0O fhce Devices

.

Have You a Camera? Write for free sample of our big
magssine, showing how to make better plctures and eam
mmgy. American Photography, 465 Camera House, Bosten
17, Mass.

Games and Entertainment

Scve hall on office Machines, Euipment, Addressers,
Multigraphs. Duplicators, Dictaphones. Prultt Company,
172 North \Wells, Chicago.

o rm "

0ld Money Wanted

Tricks, Puzzles, Jokes, Magical Apparatus, Plays. Ntage
gupnllel. Mind-Reading, Acts and Sensational Escapes.
end 10c for 160-page illustrated 1922 professional cata-
logue. Oaks Magical Co., Dept. 519, Oshkosh, W 1s.

Health

Tebacco or Snuft Habit Cured or no pay: $1.00 If cured
Remedy sent on trial. Superha Co., N. A.,_Blltlmnre. Md,

Free te Men-—Information of a scientific nature that bas
brought physical vigor and happiness to thousands. No
charge; no obligation. Enclose stamp for reply. Dr. C. 1.
Wood, 551 East 47th Btreet, Chicago.

i

Help Wanted

We want Salesmon and Agents, either whole or side line
to sell our low priced radio books to the trade. Excellent
roposition for live wires. The E 1. Companv, Publishers,
33 Fulton Street, New York City. B o

Detectives Earn Big Money. Travel. Excellent oppor-
tunity. Great demand everywhere. Experience unnecessary.
Particulars free. Write, Americun Detective System, 1968
Broadway, N. ¥ N - )

Be & Mirror Expert. $3 w0 $10 a day: spare time home
at first; no capital; we train, start you making aml ilver-
ing mirrors French method. Free prospectus. W. R. Dierr,
Pres.. 28 McKinley 8t., Baldwin, N. Y.

Gov't Railway Mail Clerks start $133 month: expenses
paid. Specimen examination questions free. (‘olumbus In
stitute H-4, Columbus, Obio. o o

Firemen, Brakemen, Baggagemen, Sleeping car. train
porters (colored).  $140-£200,  Experience unnecessary.
887 Railway Bureau, E. 8t. Louls, Ill. o

U, S. Government Positions, $1100 to $2300 4 year
Men 18 up. Become Railway Mail Clerks—City Mall ¢'ur
rlers—Post OMcee Clerks—HRural arriers. Bteady work
No layoffs. Llfe posttions. Pald vacation, Intluence un-
necessary, (‘ommon education sufficlent. Specimen exam-
ination sjuestions and 1ist positinns obtainable—fres. \Write
immediately. Mranklin Institute, Dept. R-25, Rochester,
N.Y.

Be a Landscape Architect! Fascinating work, hig saln_
ries pajd! Interesting free information. Landscapers, 125
Union League Bullding, Los Angeles, California.

Be a Detectiva; Fxcellent opportunity; good pay; trasel,
Write C. T. Ludwig, 1417 Westover Bldg., Kansas Clty,
Mo.

Earn $25 Weekly, spare tlme, writing for newspapers,
magazines. Experienco unnccessary; detalls free. TI'ress
Syndicate, 5665 St. Louls, Mo. B i

Get posted—Good prices paid for butterfiies, insects. Sve
Sinelair display n:lvcrplsvnn«;rp, xmzo".'l;_

Silvering Mitrors, French plate.  Easlly learned, im
mense profits. I'lans free. Wear Mirror Worke, Excelsior
Springs. Mo. o -

Are You Old at Forty? See our advertisement on juiue
87 fo this issue. The Electro Thermal ¢Company, Steuben
ville, Ohio.

$2 to $300 Each paid for hundreds of old or odd coins.
Keep all old money. You may have very valuable coins.
Nend 10 cents for New Illustrated ('oin Value Rook, 4xA.
We pay Cash. GQGet posted. Clarke Coin Company, Ave.
15 LeRoy, N. Y.

$10.000 for an idea. l.eague of American Inventors—S2,
Washington, n. C.

‘*Inventors® Guide’' free on request; gives valuable in-
formation and advice for all who have original idess er
improvements. Frank lLedermann, Registered Attorney and

Engineer, 15-E T'ark Row, New York.

Patents

High Grade Manutacturer seeks Tools or Metal Special-
ties tn make. Will purchase patants, or manufactufe on
eontract or royalty. F. V. Hogart, 715 Park Ave., Rock-
ford. T11.

Ford, Chevrolet, Gasoline quage,
10¢ to manufacture. Outright or royalty.
Travis, Houston, Texas,

-

Patent pending. Cost
Reynolds, 1704

Patents For Sale

Patents for sale. “*ITTat to invent for profit’’ free. Patent
News—86, Washington, D. O,

Personal

Astrology Reveals- 2000 word trial reading 25¢. Two
personal question: considered free. State Birthdate. Prof
vudrey, Dept. 8-R-P, Box 831, Washington, D. C.

Beautiful White Teeth—You can have beautiful white
teceth without toothbrush, pastes or powders. No matter
how badly discolored your teeth are, this harmless secret
will make them white. Economical, sanitary. Price, 35e.
American Sales Co., Box 1278, San Francisco, California

Exchange Cheery letters with New Friends. Betty Lee,
Ine., 4251 Broadway, New York City. Send stsmp.

Exchange Jolly letters with new friends. Lots fun! 8end
stamp. Eva Moore, Box 908, Jacksonville, Fla.

RN T

Phonographic Supplies

Build Your Phonograph. Quallty phonoparts. Famous
Serenado Motors, Also original Perfection Motors. Elee-
tric Motors, tonearms, reproducers, amplifiers, case mate-
rlal, accessories. Free blueprints and building instructions.
Rig Saving. Wonderful results. Prempt delivery. Cats-
log mailed for ten cents. Hoosler M(g. & Supply Company,
321 Raldwin Block, Indianspolis, Indiana.

Photo Developing
Special Trial Offer, Any size Kodak film developed for
fe  prints 3¢ each, Overnight service. Get a free Auto,
Ask for details. Roanoke Photo Finishing Co., 255 Bell
Ave., Roanoke, Va,

A we

Patent Attorneys

Inventors. Protect your invention through A, M. Wiison,
Inc., Washington, D, C. Orser 25 years of efficient, expert,
confidential service, Skilled in Radio-Electrical, Chemical
and Mechanical fields. Our new illustrated bogklet., giving
much necessary and very useful information which every in-
ventor should know, will be sent free upon request. Prompt
and careful attention. Highest references. Mod fees

e

Photoplays, Stories, Etc.

Wanted. Men and women amhitlous to make money
writing Stortes and Photoplays. Send for wonderful Free
l\tvooli' that tella bow. Authors’ Press, Dept. 131, Auburn,

Postcards and Pictures

" "

Send aketch or model for our careful opinion and preliminary
advice. Write teday to A. M. Wiison, Inc. (Radio
ARH), 312 Vietor Bldg., Washington, D €. (Rueccessor
to business established in 1891 by A. M. Wllson).

Inventors. Send sketch or miodel of invention for opinion
eoncerning patentable niature and exact cost of patent. Book,
“"How to Obtain a Patent,”’ sent free. Tells what every in-
ventor should know, Established twenty-eight years. Hlgh-
est referenres, prompt sersice, r le charges. Chandl
& Chamidlee, 411 Beventh Ave., N, W., Wushington, D. C.

Patents. Nend for frce booklet. Highest references, Best
results. Promptness assured. Send model or drawing for
examination and opinion. Watson E. Coleman, Patent At
torney, 624 F Ntreet, \Washington, D. ¢

Patents Secured. Prompt service Avoid dangerons de
lays, Send for our ''Record of Invention”’ form and Free
Itook telling How to obtain a Patent. Send tketch or model
for examination. Preliminary advice without charge. High
e-t  References. Write Todav Jacoht & Jarohi, HIR
Ouray Bldg., Washington, D. €

Lacey Patent-Sense. "Tl\aAhm;The inventor keepc *'
Free.  See page 811

30 Actual Photographs of Washington, D. C. 35 cents,
rrm)nstgnld. Nelson Carr, 3921-7th 8t., N. W., Washington,

e IR

Printing

Long Run Specialties.

Lowest prices all kinds printing,
Journal Printing Co., Tallapoos
Correspondence Stationery—For Only One Dollar we will
send postiadd 200 Letter Nheets: 10 Envelopes, all neatly
printed in Rine Ink in tape of the latest style. The Oberon

Letrer Service, Box 99, Milwaukee, Wisconsin.
wnnrg " Dt
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Publication

Extranrdinary Offer!'! Coptes of 157 different mail order
pubitication., on'y 25e. Mlansen Company, Brookings, S Dak.

T

Radio Outfits and Supplies

Patent application filed on partial payvment plan. Trade-
marks, copyrights, ete.  Milo BB Stevens & ‘o, 602 F
Ntreet, Washington, . . Estab. 1864.

Do yqu want a Patent? Send drawing or model with
deseriptfon and enclose check or M. O. for $5.00 and 1 will
make thorouch preliminary search and advise you as to
patentability of your invention. Arthur Cornelius, Barrister
Bullding, Washington, D. €.

Agents Wanted in Every City to sell standard radlo
apparatus on a llberal commission hasis. A few stocking
agencies open to rellabte parties. Delfeleo, 12 Mesting
Street, Pantucket, R. |

o wnmn

Salesmen Wanted

Millions spent annually for ideas! I{undreds now wanted!
Patent yours and profit! Write today for free books—tell
how to protect voursell, how to invent, fileas wanted, how we
belp you sell, etc. 212 Patent Dept., .\mertean Industries,
Ine,, Washington, D, ',

Patents—I"roinpt, {ersonal efficlent serviee hy an attore
ney-at-law, skilled in all hranches of Patent Practice. Oser
IR yeare' actual experience: full information upon request.
. . Fishburne, 430 MeGfill Bide , Washincton, D. ¢

Protect youe rights. \Write for “'Record of Invention’”
and booklet ahout Patents, Prompt personal service. Ad-
vice without charge. .J. Reaney Kelly, 612 V Columhian
Building, Washingten, D. C.

Big Profits—3250 to $300 a month selling high-grade
leather Fan Belts and Beiting to Auto Accessory Dealers
and Garages. Full or part time. Write Monarch Belting
Co., 1270 Ontario St., Cleveland, Ohjo.

Big Profits—$300 to $400 a month selling Leather Belt-
ing and Pulley Covering to Factories, Mill Supply and
Hardware Jobbers. See our ads commencing Dec. issue
“‘Relting.’* Slde Line or full time. Write Monarch Belt-
ing (‘o.. Ontario Bldg., Cleveland. Ohio.

Side Line Salesmen. Big profits assured. Natlonal organ
1zation selling staple specialties to trade or consumer. Send
for catalogue and winning sales plan. Ostra Corperation,
111-T East 25th Street, New York.
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No craving for tobacco ih

any form after you begin taking \
Tobacco Redeemer. Don’t try to \{
quit the tobacco habit unaided. It's often *
8 loding fight againet heavy odds and may
mean a serious shock to the nervous sys-
tem. Let us help the tobacco habit to quit
YOU. It will quit you, if you will just take
TobaccoRedeemeraccordingtodirections.
Itismarvelouslyquick; thoroughly reliable.

Not a Substitute

Tobacco Redeemer contains no habit-
forming drugsof any kind, Itisin nosense

@ substitute for tobacco. After finishing
the treatmentyou have absolutely nodesire

to use tobacco again or to continue the use

of the remedy. It makes not a particle of
difference how long you have been using
tobacco, how much you use orin what form

' you use it—whether you emoke cigars,

cigarettes, pipe, chew plug or fine cut or
usesnuff, Tobacco Redeemer will positive-

ly remove all craving for tobacco in any

I formina very few days. This weabsolutely
guarantee in every case or money refunded.
Write today forour free booklet showing
thiedeadly effectof tobacco upon the human
tem and positive proof that Tobacco
eemerwillquickly freeyou of the habit,

Newell Pharmacal Company,

uis, Mo.
ey ————T |

Deaf Can Hear

Says Science

New Invention Aids Thousands

Here's good news for all who suffer from
deafness. The Dictograph Products Corpor-
ation announces the perfection of a remark-
able device which has enabled thousands of
deaf persons to hear as well as ever. The
makers of this wonderful device say it is too
much to expect you to believe this, so they are
going to give you a chance to try it at home.
They offer to send it by prepaid parcel post
on a ten-day free trial. They do not send it
C. O. D.—they require no deposit—there is no
obligation.

They send it entirely at their own expense and risk. They
are making this extraordinary offer well knowing that the
magic of this little instrument will so amaze and delight
the user that the chances of its belng returned are very
stight.  Thousands have already accepted this offer anit
report most gratifying results. There's no longer any
need that vou should endure the mental and physical strain
which comes from a constant effort to hear. Now you can
mingle with your friends without that feeling of sensitive-
ness from which all deaf persons suffer. Now you can
take your place tn the social and business world to which
your talents entitle you and from which your afiction has,
in a measure. excluded you. Just send your name and
address to The Dictograph Products (‘orperation, 1300-D
Candler Bldg., New dank City, for descriptive literature

and request hlank.—Adv.

Facts other sex hooks don’t
dare discuss are plainly told
“"Where Knowledge Means
Happiness.” (reates a new
kind of married love. One
reader says:
It contains morc rcal in.
formation than all other scx
10 books put togcther.
From “1WVhere Knowl- Sent in plain cover, by rc-
cdge Means Happiness” turn mail, for $1.00, cash.
Copyright 1921 monky order,check or stamps

COUNSEL SERVICE, Dépl. 39, 257 W. 71st St. N.Y.

“BOW LEGS and KNOCK-
KNEES” UNSIGHTLY

8end for booklet thnwlnqpphnm of mon
gloﬂl and without THE PERFECT LEG

PERFECT SALES CO.
140 N. Mayfield Ave., Dept. 50, Chicago.lll,

Short Stories, Manuscripts Wanted

Earn $25 Weekly Spare TiMme writing for newspapers,
magazines. Experience ufinecessary; details free. Press
Syndicate. %46 8t. Louis, Mo.

Short Stories, poems, plays, ete., are wanted for publica-
tion. Literary Buresu. 185 Hannibal, Mo. P

Song Poems Wanted

Write the Words for a Seng. We compose music. Our
Chief of Staff wrote many big song-hits. Submit your
song-poem to us at once. New York Melody Corp., 413
Fitzgerald Bldg., New York.

"

Song Writers

Write a Song! Any subject—you can do it.  Send words
today—I will compose the music. Frank Radner, 6043
Pralrie Ave., Dept. 645, Chicago.

Stamping Names

Make $19 a Hundred stamplng names on keychecks. Send
25¢ :ur tample and particuiars. Ex Kaytag Co., Cohoes,
N. Y.

Stamps and Coins

Stamps—20 Unused. .All iTerent. lree. [I'nstage ic.
Mention paper. Quaker ¥ 1'0., Toledo, Ohlo.

Califernia Gold, quai size, 27¢; hslf-dollar size, 53e.
Colu.mblnn nickel and estalogue, 10c. Norman 8chulz, Box
148. Colorado Springs, Colo.

Stamps—50 (fifty) different European 2¢c. Oregon Stamnp
im0, O TOROL, & T

iy

Typewriters

Typewriters seld on payments. Iree trial. Payne Com-
pany, Rosed

o,
L mfred Sh e B

g 1 R I

Ventriloquism

Ventriloguism taught almost anyone at home. Small cost.
Send 2¢ stamp today for particulars and proof. Geo. W.
Sinith, Room M-716, 125 N. Jeffersun Ave., Peorla, I1L

wvier v e

- " "

Wanted To Buy

Cash for Old Gold, P’latinum, Sliver, Diamonds, Liberty
Bonds, War, Thrift, Unused Postage Ntamps, False Te_eth.
Magneto Points, Jobs, any valuables. Mail in today. Cash
sent return mall. Goods returned in ten days if you're not
satistied.  Ohio Bmelting Co., 303 Hippodrome Bldg..
Cleveiand, Ohio. _

Full value paid for old gold, jewelry, watches, diamonds,
crowns, bridges, dental gold. silver, platinum, gold or silver
ore, magheto points, war savings stamps, old false teeth.
I’ackages held 4 to 12 days and returned if our offer Is nnt
satisfactory.  United States Smelting Wnrks (The Ol
Reliable), 120 So. State 8t., Dept. 73, Chicage, Iil.

War Relics and War Photos

For Dens, Collections. Relies from Europe’s Rattlefields.
Firearms, shells, medsals, insignia, helmets, etc. Com-
pletely illustrated catalogue with sample War Photographs
25¢. Lieut, Welch, 2117 Regent Place, Brooklyn, N. Y.

"

o

Wireless

Attention! 50 Vacuum Tube ilook-U'ps. The greatest
collection of Vacuum Tube (‘ircuits ever binught under two
covers at such insignificant cost. These diagrams will be
found in the great '‘Rasco’’ catalogue which contains raw
materials and parts in a greater profusion than any other
catalogue. 1iic in stamps or coin will bring the catalogue to
?T{y Radio Spectalty Company, 100 Park Place, New York

B—on. don’t everlook this! The ‘'Rasco”* Raby Detec ‘
Greatest detector ever brought out with molded base, Fntxll]lry
n(ljlll!lhlehl See {orIr)ner advert in this publi
or our catalogue. etector with Galena Crystal complete,
.;:‘(:7& thas l:'m? Demwr'gm Ra}g.igtleneg(‘ryr{ul. 15299::-

5 end for yours ay. 0 Specialty ('
100 Park Place. New York City, ’ o o

Loud Speaker for any Crystal Set. [Flear inusic over
entire house.  Baslly constructed by amateurs. Eiiminates
Storage Battery. Instructions complete 23¢ Catalogue fe.
Representatives wanted.  Steinmetz \Wireless Manufaetur-
ing o, 530 Hastings St., Plttsburgh, i

Radio Generators—500 Volt 100 \Vatt $21.50.  High

B smeed Motors—Federal Phones $5.70—Battery Chargers

12.50.  Motor Specfalties o, (‘rafton, Plttshurgh, *enna,

Motors—G.E. 14 HI. $18.50—% Hp, s2 5 HP.
$08.50—Generators—8 Volt 10 Amp. $15.00—32 W0 Watt
$20.50.  Write for C‘atalog.  Motor Speclalties Co., Crafton
Pittshurgh, Penna. :

. The How and Why of Radio Apparatus, hy Ii. \V. Secor,
% K.  This newest hook on ridto matiers fultills a distinet
kan In wireless literature in that, while the treatment fs
made as understandable and as frec from mathematics a«
hossible, it ut the same time {neorporates a wealth of tech
nique and instruction tor the Radin Amateur—the Radio
Onerator—the Installation and Designing KExpert—as well a
teachers and students of the subject in general. A very
broad fleld has been covered by the author, at the same time
eiving a_great deal of information not found in other text
hooks. If you are engaged in any branch of the Radtn or
allied arts at all you will surely need this latest contribu-
tion to radio literature, which is destined to be found on
every radio man's book shelf before long. A glance at the
following Mist of chapters gives but a very scant idea of the
extensive and useful radio knowledge provided in its text:
The Induction Coil: The Alternating Current Transformer ;
Radio Transmitting Condensers: The Spark Gaps; Radtlo-
Transmittlng Induetances; Radio Receiving Tuners: Radio
Recelving Condensers: Detectors; Telephone Receivers; Radio
Amplifiers; Construetion of a Direct Reading Wavemeter and
Decremeter; Antenna Construction; The Calculation and
Measurement of Inductances: Appendix containing very use.
ful tables, covering all subjects treated in this very unusual
book. This newest of Radin Works, cloth bound in Vellum
de Luxe. Gold Stamped and Iland S¢ved, has 160 pages.
8ize of book 6x8 inches. The How and \Why of Radio Ap-
Paratus.  Postpaid, $1.75. Experimenter Publishing Co.,
Book Dept., 53 Park Place, New York City.

Science and Invention for Mav, 1923

NEW AND POPULAR BOOKS

DESIGN AND CONSTRUCTION OF
AUDION AMPLIFYING
TRANSFORMERS

Radio and Audio Frequency Type

o .

DESIGN~CONSTRUCTION

This latest and important book by
Mr. Edward T. Jones, late Associatc
Editor of Radio News, will be of great
interest to aliggadio amatcurs through
out the land. The transformers shown
in these hooks have never been des-
cribed in print before, and have usu
ally been considered a manufacturer’s
secret. Anyone who has scveral vac-
uum tubes cannot afford to do with-
out this hook because it will enable
him to build the necessary amplifying
transformers very rcadily. e de-
signs are very simple and rugged, and
anybody can make them without
trouble.

The hook is printed on good paper
and has an attractive cover in two
colors. Paper hound. Size 5x7 in
Contains many illustrations, diagrams
and working data necessary to build
the transformers.

Price, Postpaid 25c.

TWO REMARKABLE BOOKS

Book No. 1 con- How to make
tains 100 pages, size Wireless Send-
7x5 in.. and 88 illus- ing Apparatus
trations. 35¢. Postpaid.

Book No. 2 con-
tains 100 pages,
size 7x5 in., and 90
illustrations.

Written and pub-
lished entirely for
the wireless enthu-

Book No. 2—
How to make
Wireless Receiv
ing Apparatus
35¢. Postpaid.

siast who wants to
make his own_radio
apparatus. Only
strictly modern in-
struments are des-
cribed and the illus-
trations and descrip-
tions are so clear
and simple that no
trouble will be_ ex-
perienced in making
the instruments.

THE EXPERIMENTER

PUBLISHING CO.

Book Dept., 53 Park Place, New York

These Books Are For Sale Also At
The Following Dealers

Amer, Techmical App. Co.,
235 Fulton St., N, Y. C.
Iaker Taylor Co., 354 Fourth Ave,, N. Y. C.
Henwood (0., Ine., 3424 Olive St., 8t. Louis. Mo.
Marconi Wireless Tel. Co., Montreal, Canada
E. P. Noll Co.,, 21 N. Tth, Phila., Pa.
Continental Radle Supply Corp.,
6 Warren St., N. Y, (.,
F, 8. Katzenback, 35 E. State St., Trenton, N. J.
MeDevitt & Wiison, 30 Chureh 8t, N. Y. C.
R. H. Maey Co., New York Ci
Manhattan Elec. Supply, 17 Park Place, N. Y. C.
Iohn Wanamaker. New York, N. Y.
Geo. Parezo & 0., Washington, D. C,
Southern Elec. Co., San Diego, Calif.

“
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This mag.
edited by
H. GERNSBACK

also Editor of

RADIO NEWS

SCIENCE and
INVENTION

100 Articles

Over
100 Illustrations

FOR SALE AT
ALL NEWS STANDS

20c. the Copy
$2.00 a Year

Canada and Foreign

$2.50 a Year

SEND FOR

FREE

: SAMPLE COPY
X TODAY

See Coupor
for SPECIAIL

“The Electrical Magazihe for Evervbody

RACTICAL ELECTRICS is prohably the
most novel magazine of its }ind ever con-
ceived It is personaly edited by H.
Gernshack, editor of TENCE & IN

VENTION and RADIO NEWS, Mr. Gerns.

back, who founded the old “Modern Electrics’

as well as the “Electrical Experimenter,”
knows thoroughly what his readers want and
have wanted for many years PRACTICAL,

ELECTRICS, the 1009 electrical magazine
eclipses the best that was in *"Modern Elec
trics”” and “Electrical Fxperimerter.”

Electricity covers such a treemendons field
that the man who dnes not keep abreast with it
does himself a great injustice PRACTICAL,
ELECTRICS covers that feld from every
angle. [t is written in plain every.day lan
guage that all can understand. 11 portrays the
entire electrical development of the month
faithfully in non-technical language It caters
to evervone interested in electricity, he he a
Jayman, an experimenter, an clectrician or an
engineer—each will find in thiz magazine a de-
partment for himself and plenty nore,

The May issue now on the news-stands con
tains 48 pages and aver 100 ditfferent articles
and over 100 illustrations,
cover in three colors. Professnr T. O'(Conor

Sloane, Ph.D., is associate editor of the maga
2ine,

with an  artistic

Interesting Articles in May
“Practical Electrics”

The Loud Talking Heart, by Clyde J. Fitch:
Speaking Kinematograph;

Ultra Vialet Rays.

Lahoratory Tesla Coil

Awards of the $50.00 3pecial Prize Contest;
Electric Drying Oven

Electricity and Crime;

Electric Prevention of Fires.

PRIZES
This magazipe offers a numbc

r of prizes, as
folloms

Our $50.40 Prize (‘ontest for Juniw Klectri
cians and Electriral Experimentei« includes as jts
elements simplicity, as great a degree af puve'ty
as possible, and practicahility

$3.00 for the best pieture of your setriab
workshop.

$3.00 for the bhest article on Elee Pricks, *te
new department.

$3.00 for the best
humorous department

In addition to this, the magazine oass igh

prices for all electrical experiments,
articles, ete

“etort-circnit,” the semi

clacirical
Ree (‘yrrent 1ssue Tor Full Detals.

PRACTICAL ELECTRICS CO.,53 Park Place,NewYork

Thi« issue also contains articles by some
of the greatest electrical writers, workers ar
students. The magazine will prove a revela

to any one interested in electricity.

Every issue hesides its many other featu
contains the following departments:

“New Things Electric"
“Experimental Electrics”
“Electrical Digest
*“Junior Electrician"
‘Elec-Tricks”

"Motor Electrics"
“*Short Circuits"

How and Why"

(Quest
swers.)

Make all .Checks

payahle to
Flectrics Co.

tical

— e — - — e

SPECIAL OFFER

Gentlemen :

Although your regular price is $2.00 per year,
yoit will accept my subscription at $1.75 per year
(Canada and foreign $2.25). 1 enclose the money

herewith and [ have written my name and ad-
dress in margin below.

]
|
1
|
|

|
I
[ S. 1. §-23
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PATTERNS and DIA N
J'

Complete Patterns, Diagrams and Instructions 1 A4 RADID) FORMULA
How to Make Your Own AND DIAGRAMS

SHCRT WAVE REGENERATIVE

RADIDPHONE SET Usefu'ness!
/ 5 = e o L Economy!
,\\: '{' g Pleasure!
| ) 6‘%.?;»'\\: j(.; i - 5
'J N B | 50 c

50c

# . P gy /
.—‘—- Wl “:—’/(
- ae foremo. » envingers constructed this set it'or ;1:1: l't:t " .
A »llow our pa: d assemble the parts comprising this With this packet ‘of radio knowledge you need never worry abn
V9 ..ch spark, C. W, and RN‘"’""EP"""{ ;"’l‘go‘}’: ll;leﬁelevaec‘t schematic wiring diagrams, meisurements and rm;:‘o ktal;l:‘es. blﬁg' o
\ »n't only give you pic f how |e apparatu . 0. 1 stond. mulas and diagran are v‘rmted on heavy paper ,},:e ac ;
pasfern ic full size and printea heavy blue print naper. Only contained in two-ec.or printed envelope, 9x12 inches.
ard parts are used. SENT POST-PAID

[[PaT NNT |

Corsisting of a Five-Page Ulustraic.l Direeion Pamphlcet, size 8%4x11% A L L 11 B 0 U T A E R I A L S

inches, One Blue-Print pattern, size 16x22 inches and One Blue-Print

pattern, size 1714 *2 inches, all contained in a heavy: Two-Color printed 12 Diagrams How to Consh:uc( and Erect
Envclope, SXILINC €% SENT POST-PAID All Types of Aerials
DETECTOR and AM LIFIER |
RADIO UNITS wecrrTion
- and
< SR TRANSMISSION
/P ALL FOR
~ ot 58 B s co N 5 ’ K
ML Y g ; g - O X
s : C, 4
50 THESE ARE DTAGRAMS THAT EVERYONE with a radio set .
c wants and nceds, These blue prints were made after practical erection 70t

1 ,each aerial, and point out to you how simple it is to crect nct only 'J 1 £
You can build this detector and tne amplifier units anywhere in your | ¢he proper aerial for yoar particular need, but how to erect this aeriai 4 3
nuse : no machine shop is needed. When built they may be used with | fn'the most practical manner and at the least expense. w |
tpe of Regenerative Receiver or short wave set, with which spark, Consists of 12 blue prints 81x11 inches and one fou=~ e instrue- :
Signais snd Radiotelephony may be received. We've tested thesc | {jon pamphlet 8lgx11 inches. All contained in a heavy t: 7. printed :
s by actually buiiding the outfit*-they're perfect! Only standard | epvelop.e 9x!2 inches. 5
are used in making the outfit, SENT POST-PAID
PATTERN No.2 | . .
our-Page IMNustrated Diregtion hPamph‘}et(.) Sizems%’g]’l/{ 20 Radlcphone Dlagl’ams nd
‘ue-Print pattern, size 16x18 inches, an ne Biue-Prin f
1' M4x15 inches, all contained in heavy, Two-Color Printed HOOk—Ups Of \
12 3 .
SEN'I' POST-PAID - Crystal aid Aucion Receiving Circuits, Amplifier Circuits,
OPHONE CRYSTAL SET Regenerative Circuits, Sending Circuits
with

Key Chart of Symbols and Pamphlet
“How to Read Diagrams”

e e g LB T
To\te e o LX) 5553 W !
e e oz [ o g =l c 4 )

- 9 '\.L—' < ~ . /
v S

. These diagrams show 1
Bow to get the best pos- t
sible efficiency from th2
instrumenis yon make or 4 \
purchase. Thoy cover ) |
hook-ups from the sim- [
Dlest to the most com- "S’T |
Dlicated. in a <wuy that ;AG(i %
any amzteur ¢an under- .

stand anud foilow without. .

difficulty. Get this set, OOk

signed thesc patterns especially for the: who are without
rowledge bt who are siflicicntly al: east of the times to de- |
receivinT set in thewr homes, An instruetion pamphlet
vith the blue prints and all you have to do is follow the
tions. This radio set can be tuned in from stations within
dard materials only are used.

| PATTERN No.3 |

and hook up ‘ight. ycur 1
All 20 diagrams are printed on heavy paper. each sheet size 8Y,x1114 .
Consist 4-page {llustrated Direction pamphlet, size §14x1114 inches, | inches, and together with KEY CHART OF SYMRBOLS and pamphlet
l one Blu- t pattern size 16x22 inch s, A'l contained in two-color | “HOW TO READ DIAGRAMS" are contained in a heavy two-color
printed er  .0,e, 9x12 inches. | printed envele >e, size 9x12 inches,
SENT POST-I’AID t SENT POST-PAID

ORDER FROM YOUR DEALER—or direet from o
CONSOLIDATED RADIO CALL BOOK CO., Inc.

98 Park Place AL NEW YORK CITY

THE PERIODICAL PRESS, NEW YORK
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»w the facts in Elgetricity. They mean more moncy and better

GUIDES oo

$1 A VOLUME m N B
$1 A MONTH SEND NO MONEY— SEND ONLY THIS COUPON

Prrm- ---.--------.---------.‘.?--.-.-------------'

)
tion for You. Hawkins Guidcs tell you all you need to know : THEOMAUDEL & co, .
't Electricity. Every important clectrical subject covered so ! 72 Fifth Ave., New York City
ou can understand it.” Easy to study and apply. A complcte : I'lease submit me for free ¢xamination, HAWKIN
Fracticai working course. in 19 vommes. Bcoks are pocket size; ELECTRICAL GUIDE (Price $1 a number). Shin
e B b 5 N < . -
flexible covers. Order a set today to look over, ! once prepaid, the 10 numbers. If sa isfactory, 1
LEARN ALL ABOUT 1 to scx;d yol $1 w thm'lsevc'n days and to furth
lagnetism—Induction—Experiments Dynamos — Electrie Ma-+ § You $1 each mc..tn until pid.
nnery—M otors—A rmatures Armature Windings—Iustalline of §
ynamo$— Electrical Instru.nent Testing- -Practical Managenient Name ..., SRR S VO ' ions and An
Dynamos and Motors—Dist:ibution Systems—Wiring- Wiring
agrams — Sicn Flashers — Storaye Batteries — Principles of Alternating ! “Prar
rrents and Alternators Alternating Current Motors Tiansformers I O 1
gvextersRectifiers—Alternating Current. Systems — Cireuit Breakers— 8 CCUDUDIIRERS - < be . . e ol AT B, . J
-+ f.suring Instruments—Switchboards- Wiring—Power Stations—Installing H o —
Telephone—Telegraph Wireless—Bells— Lighting Pailways. Also many 3
Modern Practical Applications of Electricity and Ready heference Index 1 };mp]oye([ hyv . . 3 oo D,
of the ten numbers. “ [ E,
SHIPPED FREE ' .
Not a cent to pay until you see the books. No obligation to buy unless Home Address .50 . S UN. T RN
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. - R ttrance
AS e LEAREY A NI f P AN
: S 1 May
4
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Patent
Pendlng

1ne-Last Worg In Transform

The Pacent

,' Super-Au_d_ioformer

*We announce the “giant brother” of our
No. 26 audioformer—the Pacen- No. 27
Superl}\udioformer.

‘mer far'a man
" years’ exp

crs

A man-size, trans-
-size job, the result of
erience and engineering

o is 3 to I—being high enough
ss amplification of 500 to 1 per
step (using 201-A

tube or equiva-
and yet low enoy

gh so that higher

cies are not distorted. Uniform
“on down to 100 cycles and up
1
es,

‘esigned with power ar 4

-
«atwon fments in mind, with il
tion to s . d plate potentials up ¢o 220
volts.

Characteristic Pacent solidity,
1ess of construction, and neatness of
e, Shipped in al]
YWANUFACT URERS

We have the right ¢

Mﬂnufacturers, Jo
WIRE OR WRITE F

rugged-
appear-
standard types,
OF BETTER SETS—
ransform er for you.

bbers and Dealers

O% PARTICULARs, |

UV 199 (with Pacent No- 20 Adapter)
€199 (i Pacent No, 29 Adapter)

Also pow types to eoma.‘

Patent : g
Pending ? A

Yig

The Last Word In Sockets

The Pacent

Universal Socket

. No need to worry about the change in
fadio tube bages. Pagent progressiveness
and forethought have resulted in the devel-

ob} IVERSAL SOCKET

hangeable tube holder.
It will take the new X tvpe tubes as wel}
as the old standard U V. and C types.
(.Excepting old 199 types, which require
Pacent N, 20 Adapter.)

he socket being, with the exception of

its meta] parts, entirely of Isolantite, negli-
gible dielectric losses and negligible capacity
¢htect between platé€. and grid naturally
ollow, )

One picce phosphor bronze co
bers, with exclusive Pacent
side wiping contact for each t

Supplied in ‘Populer mount

walso for Mounting on sy

.MANUFACTURERS
We have the righ

ntact niem-
self cleaning,
ube prong.
ing type’ and
-panels,

OF BETTER SETS— -

¢t socket for you.

Mnnufacturers. Jobbers and Dealers

W'RE OR WRITE F

OR PARTICULARS.

ou know aboyt the PACENT M
‘GHT LINE FREQUEN ’ 7

New York City

-SAN FRAN CISCO—s

T. LOUIS—PITTSBURGH
i—~WHITE RADIQ LTD,, HAMILTON, ONTARIO

IS

E’M‘ cHt

rour free
y Ml

“detail: of




