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' GCHEDL of ENGINEERING

Iwaukee
Americas Greatest /nstz'tut[on of Electrical Education |

Expert in

Become an Electrical

Or Learn an Electrical
Trade in Three Months

12 Year

Experts Train You in

Come to this great school where practical applied electricity is taught in all
its phases, quickly and thoroughly. Xlere under the guidance of our Staff
of Electrical Engineers and Practical Experts, in the most elaborately
equipped scliool laboratories in America, you can become an expert Elec-
trician in 34 year or learn an Electrical Trade in three months.

For over 18 years the School of Engineering of Milwaukee has been
training men for brilliant success in all branches of electricity. This great
school 1s devoled exclusively to electrical education and otfers you advantages
not to be found anywherc else. A large four-story concrete building houses
its electrical automotive and chemical laboratories, lecture halls and drafting
rooms. Thousands of dollars of equipment, including motors, dynamos,
switchboards, ignition, starting and l1ghtmg systems, headlight testing
laboratories. Radio Broadcasting Station W.I.A.O., etc., etc., are features of
the School of Engineering of Milwaukee’s magnificent laboratory system.
Here the student is thoroughly trained in both the theory and practice of

Our Big Laboratories

all types of electrical work. TIle leaves the School fitted for a high salaried
position as an elecirical expert.

The great field of electricity offers unbounded success to the ambitious,
properly trained man. The electrical industry has developed so rapidly that
there exists today a great shortage of properly electrically trained men.
Decide to train now for a high-paid position in this great, fascinating.
uncrowded field. Join our ambitious students—fine, strapping young fellows
from every State in the Union—who after a short, intensive training will
enter_big jobs as electrical experts.

Our school is located in_the heart of Milwaukee, a large, up-to-date city
with the added attraction of bathing and boating on beautiful Lake chhl
gan and other lakes in the surrounding country. OQur students engage in
football, baseball, baskethall and other sports; Fraternities, School Band, etc.
You will enjoy your training at the School of Engineering of Milwaukee
and your time here will pay vou golden dividends all the rest of your life
in increased earning power and bigger opportunities.

What You Learn

The man who succeeds today must specialize. He
must center his thoughts and efforts on one calling
and then stick to it. That’'s why School of Engi-
neering of Milwaukee first grounds the student in the
eneral theory and practice of electricity, then trains
him for whatever branch of the work which he de-
sires to specialize. This makes him both a good
electrician and a specialist who can solve the great
electrical problems and work for which the high
salaries are paid. The highly specialized courses
otfered by School of Engineering of Milwaukee give
you complete, expert knowledge in each particular
branch.

sure¢  Ssuccess.

Practical Electricity

Course requires six nwonths for complenon and
gives the student both principles and practice in the
application of electricity, The course includes house,
factory and theatre wiring, testing and meter work,
D. C. and A. C. Armature Winding, motors, gener-
ators, transformers, efficiency tests, installation and
care of commercial electrical equipment and ma- |
chinery.

Electrical
Engineering
with B. S. degree in three years.

A faculty of specialists is lead-
ing hundreds of voung men to

Full provision is made for mak-
ing up deficient high school
| credits. Don’t delay ACTION.

Earn While You Learn

For those students who must
continue to earn their living ex-
penses while taking the course,
we secure positions near the
school which affords work dur-

Electrotechnics

Become an Electrotechnician—a special type of ex-
pert qualified to fit electricity to the demands of mod-
ern industry. Practical electrical training of 1 to 2
years which leads to nositions such as superintendent
of maintenance, director of construction, radio engi-
neer, superintendent of testing and installing. All of
these positions pay extremely well and the work itself
is intensely fascinating,

Commercial Electrical
Engineering in
ONE YEAR

Unparalleled opportunities for brilliant, successful
careers in the new field of Commercial Electrical
Engineering. To meet the extraordinary
present-day demand for trained electrical
business men, Consulting and Efficiency
Engineers, we offer this thorough, condensed
and very practical training, especially adapt-
ed to high school graduates and Electro-
technicians.

Why not you?

time,

Term Openings
Sept. 4th

A three-months’ course—

Armature brief but intensely practical m;‘ the1r spare
positions. Instruction under
experts who have made thor-
tical and expedient methods in this field. A very
popular course among men who desire a short period

and leading to well paying -
. .

Winding .

ough studies of most prac-
of intensive training.

A very complete, prac-

Automotlve tical course covering three

phase of electric starting,

lighting, ignition and stor-
mobiles, trucks, tractors, motorcycles, ancraft etc.
Opens up the way to big pay positions in the auto-

months’ time. ‘l'eaches every
. .
Electricity
age battery work for auto-
motive industry.

o
SCHOOL OF ENGINEERING :
1

O ML AU K EE 1 72-page Illustrated

S1—324, 415-417 Marshall St, Milwaukee, Wis. 1§

Please send me withut cost or obligation your :‘ will send you special
big free illustrated book and details of the course 1
which I have indicated below. 1

1 success. Don't put

COUTSE [ 1T mmTRE S s ) Jonbrw W Emeon 00§ @ e W3 : coupon now!

INGMER £ 3 1 ase390§ S Pt a Gl ndn 1 ¥ s S Me T 1
[ |
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City; | mabimirirreen @odnrenlslo s b 5 Stater e shdeds e ayis 1
[ |
Agel o s 5 b id @ ale Education ........... ... . 1

Mail the coupon today for our FREE
catalog. Tell us
what course interests you most and we

out about the great opportunity in

Electricity today. Learn how we can
help you to a permanent aud lasting

S. 1.-324 415-17 Marshall Street

mformatlou I md

it off! Mail the
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nology.

Amazing S. & H. Shop Type Train-
ing Prepares You Quickly
for the Better Job

ON'T be satisfied to become an
ordinary Electrician. Our re-
markable new method enables you

to Aim Higher, and

ELECTRI

ol1liers

0 t0 s10000
bs After Only

20)

WEEKS TRAINING
InYour Own Home!

Remarkable ‘“Shop Type Home Training
System” is the most complete, thorough and
easily mastered Method ever devised. Trains
you for the Higher Paying positions in Elec-
tricity—and gives you an authorized diploma e
endorsed by the Lincoln Institute of Tech-

111 _dwautem
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FREEY

Here is an amazing booklet that is showing
hundreds the way to big money in electricity. It
explains the new Shop Type Method of Training

tells you what you want to know about the
Wig opportunities in the electrical field, the open-
ings and salaries paid. This book, will be sent

you absolutely free, without obligation by simply
mailing the coupon below.

Actual Shop Methods in Your

Own Home

But, in addition, it gives you the
Practice that a man gets only from
doing practical work, which is some-
thing the College student does not

get. The man at

Get Higher —it the head of big
places the Big Pay O O s SR S ERTESE Electrical Plants —
jobs at the top of e Lo sy T $io0 the men in the
the profession at Trouble Shooter ...... . 160 $10,000 jobs must
your disposal. It is L“““"“;“I :‘a:_i" - ggg have both the
. an! oreman ..............
different from all Block Signal Man .. ooieee 240 Theory and the
other courses. Auto Electric Work ............... 250 Practice, S, & H,
Elevator Eleetrician ............... 210 9
o : and Lincoln
Plant Building Installation ......... 400 e . T,
A Master Course Eloctrical Construction ............ 300 Tech”” Training
. Power Plant installation ............ 400 9
This Pew system Ry. Electrician ................... 300 grves you both.
was designed by S. If you are able

V. Smith, called by

his friends the “Electrical Wizard™
because of his ability to teach elec-
tricity and because of the reputation
and high positions attained by those
whom he has taught.

This Shop Type Home Training
System—which makes you so efhi-
cient—is an exclusive copyrighted
feature of S. & H. Training.

It gives you all the theoretical
knowledge of electrical principles
that is taught in Technical Universi-
ties—with a diploma actually certi-
fied by the Lincoln Institute of Tech-
nology. This is something the stu-
dent of no other Electrical School
can get.

to read and write
ordinary English, we can train you
to do house wiring, central station
and power house operation, auto-
motive and tractor electricity, elec-
tric welding, armature winding, mo-
tor and generator work, etc., so that
when you are in charge of a plant
you can tell every man in it what
to do and how to do it. Because
Mr. Smith has devised numerous
shortcuts this Extra Training takes
no longer than the ordinary courses.

Free Outfit

To all who send coupon at once,
Mr. Smith offers Free, a complete
outfit of Electrical Apparatus, In-

struments and Appliances for ex-
perimental and practical home shop
work. By enrolling now you will
be entitled to this outht—but you
must send coupon immediately.

Free Employment Service

Act Quick

Do this today. Get our big cata-
log giving information about this
amazingly rapid and easy course.
Read in it the letters from other stu-
dents who have attained big suc-
cess through S. & H. Training. This
catalog will also explain the re-
markable service rendered our stu-
dents by the S. & H. Employment
Bureau. This service is offered ab-
solutely free. Mail Coupon now.

S. V. SMITH
S. & H. ELECTRICAL WORKS

Dept. C-2, 1422 W. Monroe St., Chicago, Ill.
Affiliated with the Lincoln Institute of Technoiogy

[l L L L L DL L DL L LD DL LT

8 Chief Engineer Smith, [
8 S & H Electrical Works, 1
8 Dept. C-2, 1422 W. Monroe St., Chicago. 1
: Please send me catalog and full information:
g about the remarkable S & H Course, your H
g Free Outfit, your Employment Bureau, etc. M
g This information is free and does not obli- H
g gate me in any way whatsoever. 1
] 1
BN 1
g Name '
n Address :

]

[ ]
8 City sesecessStateeciciisnceees
--------------------------‘
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Alois Merke

At the Famous Merke Institute, Fifth
Avenue, New York, letters are pouring in
from zll over the country requesting in-
formation concerning this new method for
growinz hair. So successful is it that it
has been guaranteed to grow new hair in 3)
days o~ cost nothing!

Toe women this method is particularly in-
terestirg, as it often transforms thin, falling
hair into rich, luxuriant beauty in an unbe-
lievablv short time. Tt is unlike anything
ever known in this country. It penetrates
to the starved root cells, revitalizes and
nourishes them—and the hair grows thick,
lustrous, beautiful.

There is no massaging, no singeing, no
unnecessary fuss or Lother of any kind con-
nected with this new method. It is simple,
pleasant. Already hundreds of women who
had thin, falling hair. hundreds of men
who were “thin on top,” have acquired new
iuxuriant growths of hair. Often the re-
sults are almost unbelievable.

A adilig
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Thin, falling, scraggly hair is a
sign of starved root cells. But
now a method has been perfected
which penetrates to these cells
and stimulates them into new
activity.

discovers a new,

guaranteed to grow thick, beautiful, luxuriant hair,

or money instantly refunded. Gives new life and
health to hair that is thin, falling, lifeless.

simple method

Thin Falling Hair Given
Glorious New Health
Is your hair thin,

lifeless? Does it fall

out, break? Is it dull
and without lustre?

All these conditions
are mnature’s signs of
starved or atrophied
hair roots. Ordinary
methosds cannot revital-
ize tke roots, cannot
reach them — no more
than gubbing “growing
fluid” on the bark of
a tree can make the =
tree grow. You must get right at the roots
and stimulate them. This remarkable new
method provides, at last, an efficient way
of invigorating the roots themselves. Tlie
hair kecomes hrighter, flufier. New growths
make their appearance within 30 days—if
they don’t there is no cost to you.

Some of the Amazirg Results

The proof-guarantee is made possible only
through splendid results that have already
been achieved-—as these few ex-
cerpts from letters testify Tk~
letters are on file at the Merke

“I guarantce that the new
method which penctrates to
the starved root cells wilk
produce a mnew, lealthy
growth of hair in 30 days
or your money will be re-
funded. And furthermore,
I want you as the user io be
the sole judge. My special
free book, now readv, ex-
plains the method i detail
and tells you precisely why
I am able to make this
wnusual free proof guaran-
tee.”

ALOIS MERKE.

taining unbelievable re-
sults hoth in looks and
growth.”

Free Booklet Explains
the Method

We have prepared a
special free hooklet called
“‘New Way to Make
Hair Grow” which tells
you everything you want
to know about the re-
markable new method for
growing hair. Thishook-
let explaius the method
in detail, gives you
many interesting facts
and proofs concerning
this new method. We
know you would like a
copy, and we will he glad
to send it to you ahso-
lutely without ohligation.

Among other things, this free booklet will
tell you how this method penetrates to the
hair roots—without any massaging, rubbing or
other tiresome methods. And it tells how the
dormant root cells beneath the skin’s surface
are awakened, given new life. new strength.

Mail this coupen for your copy of the
special free book today. Remember there is
no obligation whatever. The Allied Merke
Institutes, Inc., Dept. 463, 512 Fifth Ave.,
New York City,

Institutes and anyone may see
them by coming to the office.

“I have leen bothered with
dandruff for 20 years and had lost
nearly all of my hair. 1 have used
your treatment 30 days now
and Fave a good growth of hair
coming 1n.

“*Am glad to say T can see such
great change in my hair. It is
growing longer and my head is
full of young hair that has made
its way through since I have
been using Merke Treatment.’

“T must frankly state I was
skeptical as to your claim, hut a
faithful use of Merke Treatment
for a month has removed all
doubt and three of us are ob-

The Allied Merke Institutes, Inc., Dept. 463
512 Fifth Avenue, New York City

Please send me, without cost or ohligation on my
part, copy of the new special hooklet “New Way to
Make Hair Grow.” explaining in detail the remarkable
methoed for growing glorious hair.

R L R R T TR
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LECTRICITY

Earn®350010°10000a year
as an Electrical Expert

What,s YOlll‘ F uture? Some Features of
Cooke Training That

Now you carn $20 or $30 or $40 a week. In the Make SUCCESS
same six davs as an Electrical Expert you can make Certain
$70 to $200 and make it easier — not work half so L o ses dine. theory.

hard. Why, then, remain in the small-pay game, in e s S e
. and practical use.

a llne Of VVOI'k tllat OffeI'S no ChaIlCe, no 3. Free FTLEn:;lplocymelllstf3 Service. (llelps
b. 1 b. ] Q 4 Fi':euC%)e!:SSIt?::gdSég'\fiz:e (No chance
I 1g promotion, no 1g“ lHC(?IllC;’ " to et stuck on anvthing, while
Fit yourself for a “bossing 5. Vies. Sefctiphon o moatily B

O b _gineering Magazine, )
JO — 6. I'ree use of my Big Electrical Lab

oratory,

7. Extra Cours Fre Radio—Elec-
Be An tlfical L])x‘l:1<1ft‘ielslg. 'B(:‘l;.illleass- — A\ufg-

mobile llectricity-—Mine Eleetric-
ity and Special Lessons on Health

€¢ °
ectrlca and Thrift.
8. Spare Time Work Special earn-
while-you-learn lessons.
', 9 9, Reduced prices on all  Electrical
ert Supplies.
[ 10. Cash Refund Guarantee Bond.

These features are all explained in
my big Free Book—the ‘‘Vital Facts.”

Today even ordinary Electricians — the

“screw driver” kind—are making money

~big money. But it’s the trained man

—the man who knows the whys

and wherefores of Electricity —

the “Electrical Experts,”” — who

¥ is picked to *boss” the ordi-
§ - nary Electricians —to boss
gosn, the Big Jobs — the jobs
% that pay $3500 to
$10,000 a year,

OheCOOKE Trained Man is the

wwWw americanradiohistorv com
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NEEDS YOU!

Iwill train you at home ¢
to fill a Big Pay Job ¢

$3,500 to $10,000 a Year

Get in line for one of these “Big-Pay Jobs” by enrolling now for my
casily learned, quickly-grasped, right-up-to-the-minute, Spare-Time ITome-
Study Course in Practical Llectricity.

Age or Lack of Experience No Draw-Back

You dor’t have to be a High School graduate—it isn’t even necessary
that you should have finished the grades. As Chief Engineer of the
Chicago Iihgineering Works, T know exactly the kind of training you need,
and T will give you that training. My course in Electricity is the most
simple, thorough, successiul and practical in existence, and offers every
marn, regardless of age, education, or previous expericuce, the chance to
become in a few short months, an “lilectrical Expert,” able to make from
370 to $200 a4 wecek.

Earn While You Learn

With me you do practical work—at once. In my first few lessons I
show you 10w to make money doing LElectrical work in your spare time.
(Over hali of my students are paying for their course in this way.) 1
show vou also, how to get started in bhusiness for yourself, and then help
you to get started.

FREE—Electrical Working Outfit—FREE

To do spare time work vou'll need tools, etc. These T give vou—Tree—a whole kit
including measuring instruments, a real electric motor (no toy), and other things—the
greatest valuz ever given by any School.

Your Satisfaction Guaranteed by a Million Dollar Institution

T absolutely guarantee to return every penny paid me in tuition if, when you have
finished my Course, you are not satisfied in every way with my instruction. And
back of me, n my guarantee, stands the Chicago Engineering Works, a million
dollar institution.

Nothing Like “Cocke’ Training Anywhere

“Cooke” training is different because it’s the most
practical and most successful. It's best because it’s
backed up by the greatest Service to students ever
known. It’s this Service, plus “Cooke” training, that
makes the “Cooke” trained man the “Big Pay” man
evervwhere. DBecome a “Cooke” Trained Man your-
self, and earn $12 to $30 a day—3$70 to $200 a week—
$3500 1o $10,200 a year.

Investigate! Mail Coupon

Get the Vital Facts. Let me send vou free my big
new book on The FFuture of Electricity. Let me tell
you more about the hig demand for “Cooke” trained
Flectrical lixperts.  Sign and send me Coupon helow.

L. L. COOKE, Chief Engineer

Chicago Engineering Works, Inc,
2150 Lawrence Ave.
CHICAGO, ILL.

‘Big Pay’Man!

-_ﬁ

L. L. COOKE, Chief Engineer,
Chicago Engineering Works, Dept. 23
2150 Lawrence Ave., Chicago, Il

Dear Sir:—Send at once the “Vital Facts™ contzining
Sample Lessons. your Big Book. and full particulars of
vour Free Outfit and Home Study Cou:se all fully pre-
paid, without obligation on my part.

Dept. 23

www americanradiohistorv com
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$200 Miniature Electric Prize Contest

HIS prize contest conducted
by PRACTICAL ELEC-
TRICS magazine, promises to
be one of the most interesting that
has been staged in recent years.
Here at last is something worth
while, Not only can you win an at-
tractive prize, but you will derive a
tremendous amount of personal satis-
faction from this contest. The illus-
tration on this page shows the smallest
clectrical motor that has been built.
Its dimensions are as follows: 11/64"
high; 19/64" long. Tt weighs 5.5

arains.

World’SSmall ElectricMotor

Total weight sl.ghtly above 5 grains.
.09” in diameter, has 4 pole pieces and is wound with

The tiny armature.

No. 40 silk copper wire. Silver brushes are used. The
over-all dimensions of the motor measure 19-64” long and
11-64" high. When connected to a small flash tight bat-
tery. the motor runs at a very high speed.

The judges will welcome miniature
models of the following: Electric
bells, switches, all kinds of electric
heating appliances, electric generators,
telephones, microphones, telephone
desk stands, telegraph instruments,
any and all radio apparatus, static ma-

chines, electric lamps, batteries rheo-
stats, measuring instruments, fans,
transformers, in fact any electrical ap-
paratus or electrical appliance. One
of the rules of the contest is that the
miniature models must work. Dum-
mies cannot be entered in this contest,
The builders of these miniature mod-

els will come in for a goodly share of
publicity as many newspapers and

This little motor is along the lines
of our new contest except that we will
not be quite so hard on the partici-
pants. H’e require miniature electric
models, the largest dimensions of
which must not be more than 34"
Any electrical appliance, any electrical
apparatus, any radio instrument that
will be reproduced in a working con-
dition in miniature, is eligible for

entry in this contest.

$200 (N GOLD

First Prize. . . . . .
Second Prize . . . . .
Third Prize . . . . .
Fourth Prize . . . . .
Fifth Prize .
Sixth Prize. . . . . .
SeventhPrize. . . . . 5
Eighth Prize . . . . . 5
Ninth Prize . . . . . 5

.
.
.
®
.

periodicals will feature these models.

There is still time to enter into this
contest—it closes March 15th,

L

Full particulars, for entering the
miniature models in this contest, clos-
ing date, rules and restrictions, etc.,
will be found in full in the March
issue  of PRACTICAL ELEC-

TRICS.

The Electrical Magazine

for Everybody

Now Greatly Eniarsed

One-third More Text and
Reading Matter than

Heretofore

This Magazine is Edited by
H. GERNSBACK

Also Editor of

Radio News

and

Science & I[nvention

100 Articles

Over 100 Illustrations
For Sale At All News Stands
25¢. the Copy

$2.50 a Year

Canada and Foreign

$3.00 a Year

SEND FOR

FREE

SAMPLE COPY TODAY

See Coupon Below for

SPECIAL OFFER

RACTICAL ELECTRICS is probably the
most novel magazine of its kind ever con-
ceived. It is personally edited by H. Gerns-
back, editor of SCIENCE & INVENTION
and RADIO NEWS. Mr. Gernsback, who found-
ed 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 100% electrical
magazine eclipses the best that was in *“Modern
Electrics” and “Electrical Experimenter.”

Electricity covers such a tremendous field that
the man who does not keep abreast with it does
himself a great injustice. PRACTICAL ELEC-
TRICS covers that field fromn every angle. It is
written in plain every-day language that all can
understood. It portrays the entire electrical
development of the month faithfully in non-techni-
cal language. It caiers to everyone interested in
electricity, he he a layman, an experimenter, an
electrician or an cngineer—each will find in this
magazine a department for himself and plenty
more.

The March issue now on the news-stands con-
tains 64 pages, over 100 different articles and over
150 illustrations, with an artistic cover in three
colors. Professor T. O'Connor Sloane, Ph.D., is
associate editor of the magazine,

INTERESTING ARTICLES TO APPEAR IN MARCH
ISSUE OF “PRACTICAL ELECTRICS”
Photo-Electric Telephony
By Dr. A. Gradenwitz, Berlin, Germany
Solar Radiation Measurement -
y H, H. Kimball and H. E. Hobbs.
. U. S. Weather Bureau
Television by Belin System
i By Lucien Fournier, Paris. France
Electrio Clock Runs 1000 Years
Submarine Pilot Cable
By Dr. A. Nouburger, Berlin, Germany
Worid’s Largest Ejectric Generator
Sam Graves’ Gravity Nullifier. Story by George F. Stratton
Simplified D'Arsonval Galvanometer
Autemohile lanition Coils

PRIZES

This magazine offers & number of prizes, as follows:

Our $50.00 Prize Contest for Junior Electricians
and Eleetrical Experimenters includes as its ele-
nents simplicity, as great a degree of novelty as
possible, and practicability.

A new contest offering $200 in prizes for best
miniature working models of electrical apparatus.

Also a new prize contest giving four prizes
amounting to $37.50 for the best account of an odd
electrical experience.

$3.00 for the best article on Elec-Tricks, the new
department.

$2.00 for the best ‘short-circuit.’’ the semi-
humorous department.

In addition to this, the magazine vpays high
prices for "all electrical experiments. electrical ar-
ticles, etc. See current”issue for full details.

www americanradiohistorv com

This issue also contains articles by some of the
greatest electrical writers, workers and students.
The magazine will prove a revelation to any one
interested in electricity.

Every issue besides its many other features con-
tains the following departments:

“New Things Electric”

“Experimental Electrics"”

‘“Electrical Digest”

“Junior Electrician”

“Elec-Tricks”

‘““Motor Electrics”

“Short Circuits”

“How and Why" (Questions and Answers.)

Make all checks payable to: ‘‘Practical Elec-
trics Co.”
L----------------------------

8.1, 3-24

SPECIAL OFFER

Gentlemen:

Although your regular price is $2.50 per year,
you will accept my subscription at $2.00 per
year (Canada and foreign $2.50). I enclose
the money herewith and I have written my
name and address in margin below.
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Industrial firms of all kinds pay tempting salaries to get
the right men. Salaries of $10,000 to $12,000 a year are not
unusual for chemists of exceptional abilities. Chemistry
offers those wlo are ambitious and willing to apply them
selves conscientiously the greatest opportunities of any vo-
cation. Why De satisfied with small pay and hard, thankless
work—learn the profession of Chemistry and your salary will
depend only upon your own efforts and your own abilities.

The work of the chemist is extremely interesting. If you
are fond of experimenting, if you like exciting and fasci-
nating work, take up (,hemlsw) To the man who is dis-
satisfied with his present job, to the young man just deciding
on his life work, Chemistry holds alluring charms, and count-
less opportunmes If you want to earn more money, the
way 1s open through our course in Chemistry.

Now is The Time To
Study Chemistry

Never bvefore has the world seen such splendid oppor-
tunities for chemists as exist today. The war has awakene_d
the United States to the need of trained chemists and chemi-
cal engineers. Kverywhere the demand has sprung up. In
factories, mills, laboratories, electrical shops, industrial
plants of all kinds, chemistry plays a vital part in the con-
tinuation and expansion of the business. In every branch
of human endeavor the need for chemists has arisen, No
i profession offers such alluring opportunities and the mnext
ten years are going to show the greatest development in this science that this country has ever seen.
Those who lave the foresight and ambition to learn chemistry now will have the added advantages
and grester opportunities afforded while the chemical field is growing and cxpanding.

You Can Learn At Home

NO PREVIOUS SCHOOLING NEEDED

Dr Sloane will teach you Chemistry in a practical and intensely interesting way. Ou_r 1}on\e
study course written by Dr. Sleane himrelf is practical. logical and remarkably simple. It is illus-
trated by so many experimen(s that arc performed right from the start that anyone, no matter
how little education he may have, can
thoroughly understand every lesson. Dr.
Sloane teaches you in your own home

@. O’CONOR SLCANE, _

AB, AM, LLD., PhD.
Noted  Instruet Lerturer  and
Author.  Kormer Treasurer Ameri-
can Chamical Raciety and i prae-
tical chamist with tny well known
achievernents to his credit, Not
only has Dy, Sloane taught chemis-
trv in the class-rnom but he was
for many years engaged in  com-
mereial chemieal work.

!
|
f

1 1 1 with the same individual and painstaking
Experlmental Equlpment leen care with which he has (ﬂrﬁld}"{ taught
thousands in the class room. e will.

to Every Student in addition, give you any imdividuoal

help you may need in your studies,
This personal training will he of in-
estimable value to you in vour future
career,

obtaining a position in Chemistry.

mail it to us.

Don’t Wait—Mail the Coupon NOW! l/wnm

CHEMICAL INSTITUTE of NEW YORK, Inc. /7

$6—8, WEST BROADWAY Home Extension Division 3 NEW YORK CITY " arTy......

» S.&l. 3

www americanradiohistorv com

"Pr.T.O Conor Sloane
1 will teach yrou —~

STRY

Right in your own Home

Good Chemists Command High Salaries
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F_What Well-Known

Authorities Say
About Our Course

From Iludson Maxim,

“"Dr. Sloane has done a much-needed
work in a much better way than any-
thing of the kind has, heretofore, been
done,

**Dr. S&dcane has a remarkable faculty
of presenting Science for self-instruction
of' the student in such a clear and un-
derstandable way as to be most readily
grasped and assimilated.

I, therefore, unreservedly recommend
and place my highest indorsement on bis
work.”” -

From Dr. W. W. de Kerlor,

1 can not recommend your course too
highly and I congratulate both you and
Dr. Sloane on same.”

From John A. Tennant,

‘“This is something which has long
berin needed. Your long experience in
the teachmg of chemistry . . . assurance
that the course will be practica[ as well
as plain to the untrained students.’’

What the Students Say:

“Your course has been worth $50,000
to my concern.

‘“This is just Ill\e reading some fas-
cinating fiction story

I have just been made Assistant
Chemist of my concern.”

Twur  ecourse i3 just what a person
wants to start in the wonderful science
of Chemistry.”

‘I find that your course is very in-
teresting, I wait patiently for the next
lesson.*"

‘I find the study of chemistry more
and more hllereslllm at every lessem amd
you may bhe sure that 1 am getting into
studying habit eien more than 1 ever
dnl cven in my seinol davs.”

1 like the lessons so much that T hon-
estly would not sell them for many tinles
their price.

L am taking this opportunity to express
my satisfaction with vour chemical lessons.’

“I now have a fine positinn as chemist
at the Du Pont Dye Works. It was thru
vour course alone that I have been s
successful.””

1 have wiitten o different people
about vour course and they speak very
highly of same.

SO L don't learn it isn’t your fault for
II find that your lessons contain u whole
ot

(Names aud addresses on request)

DIPLOMA AWARDED TO EACH GRADUATE

Upon graduation each student is awarded our Diploma in Chemistry, cer- ,/
tifying that le has successfully completed his studies. Your name on this
certificate will be a source of pride to you all your life, as well as an aid to /7 /

Easy Monthly Payments ’

You do not have to have even the small price of the course to start.
You can pay for it in small monthly amounts or earn it as many others 4 Home Extension
are doing. The cost is very low, and includes even the Chemistiry Division 3
outfit—there are no extras to buy with our course. WTrite us and 66-S-West B'way
let us explain how you can qualify for a trained technical posi-
tion without even giving up your present employment.

/
SPECIAL 30 DAY OFFER PR S R

New York City

CHEMICAI.
INSTITUTE
/ OF NEW YORK

rt. your free Book ‘Opportuni-

ties for Chemists.”” and fuli
Besides furnishing the student with his Experimental /7 ticulars about the Experimenta] Fquip-

par-

Lguipment, we are making an additional special

We give to every student without additional charge, this o ment given to every student. A
chemical e uipment including fifty pieces of laboratory appara- offer for a short while only You owe if to your- & tell me abont your S oo Dﬂyggn?bar:
tus and supplies and thirty-nine ditterent chenncitls and re- self to find out about it. \\ rite todav for full / your special 30 day offer
agems.  The fitted heary wooden box serves not only as u cuse information and free book, Opportumtxes for
for the outfit but also as_a laboratory accessory for performing Cl ists.” Send tt i hil

® countless experiments. Ifull particulars about this special Lhemists. end the coupon right now while
feature of our course are contained in our iree book “*Oppor- it is fresh in your mind. Or just write & NAME i " e
tunities tor Chemists.” your name and address on a postal und TFokb00000080 L LI R TT

veereneeceer STATE........ ccevseenannsnc
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KNOW RADIO

as experts know it

The E. I. Co. 25¢ Books are written by men who are acknowledged experts in the radio
field. The language used ‘is very simple and each book has from 25 to 50 illustrations to
help clarify the difficult problems. One new book a month is added to our line which now
constitutes the finest radio library that has ever been issued. Each book consists of 52 pages—
with a two-color cover. Sent postage prepaid, anywhere for 25¢ each.

History and Operation of the Vacuum Tube
By Pror. J. H. MORECROFT
Associate Professor of Electrical Engineering, Columbia University

Edited and Approved by
MaJor GENERAL Gro. O. Squier, Chief of the Signal Corps, U. 8. A.

This book serves an interesting study of the fundamental principles, historical evolution, and
practical application of the vacuum tube as used in radio apparatus of every description.
Since the vacuum tube is one of the most important parts in the modern radio set, and has
heen largely responsible for making present-day radio entertainment possible, this book has
been entirely devated to the subject of that one particular instrument. It is written In simple
everyday language with all technical terms thoroughly explained so as to make matters easily
understood by everyone. .

The book contains chapters on the phenomena of vacuum tubes in general; the operation
of vacuum tubes as detectors and amplifiers; and the junction of the vacuum tube used in
various transmitting and receiving circuits, etc., etc.

52 pages printed in legible type; 2+ illustrations and diagrams; bound in two-color cover;

size 5V4 x 7Y% inches; Price, 25C. T e ——

THE LNPLEBSTATE R a4

. i ALL ABOUT
All About Radio Parts § RADIO PARTS

By Tuomas W. Benson i S

This book gives an extensive description of the various parts used in all types of receivers,
especially explaining the features of certain apparatus and circuits. It also describes why the
different parts are used and how they operate. There has been nothing overlooked.

To begin with, the book tells how radio waves are collected by means of an aerial, giving
details of construction of different types and their advantages. Then detection is explained
and various types of crystal and wvacuum tube detectors described. Amplification, including
regeneration, radio and audio frequency, is simply told.

This very instructive book will prove to be of great value in the hands of anyone inter-
ested in radio as it is very explicit and thorough.

Contains 52 pages, 36 illustrations and diagrams; bound in a two-color cover—size 54 x 7%;
inches. Price, 25c.

Other Booksin the*‘Experimenters’ Library”

No. 2—How to Make a Radiophone Receiving Set........... 25¢
No. 3—Radio Questions Answered....................... 25¢
No. 4—Radio Frequency Amplifiers. .. .............. ... ... 25¢
No. 5—Loud Talkers and How to Build Them............... 25¢
No. 6—How to Tune Your Radio Set..................... 25¢
No. 7—100 Radio Hook-Ups. ............. .. it 25¢

The “Experimenters’ Library” is being increased at the rate of
M=y at least one new title each month. Every book is written by an
LGN quthority and in language easily understood by everybody.

On Sale by All Reliable Radio Dealers

§

A

1

i .
tt#
i ¢
i

i

The E. I. Company (The Consrad Co., Selling Agents) 233 Fulton St., N.Y.C.

www americanradiohistorv com —
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Secret Service Operator 38 Is on the Job

Follow him through all the excitement of his chase of the counterfeit gang,
See how a crafty operator works. Telltale finger prints on the lamp stand
in the murdered girl’s room! The detective’s cigarette case is handled by
the unsuspecting gangster, and a great mystery is solved. Better than
fiction. It’s true, every word of it. No obligation. Just send the coupon.

RE E The Confidential Reports
No. 38 Made to His Chief
And the best part of it all is this. It may open your eyes to the great
future for YOU as a highly paid Finger Print Expert. More men are
needed right now. This school has taken men just like you and trained

them for high official positions. This is the kind of work you would like.
Days full of excitement. Big salaries. Rewards.

1081

Earns2500t.510,000 aYear
You Study at Home in Spare Time

No advance education is needed. Any man who can read and
write, and think can make good. A wonderful book tells all
about what others have done. Shows pictures of real crimes
and the men who solved them. We'll send you a FREE copy
with the free reports. Get the special offer now being made.

UNIVERSITY OF APPLIED SCIENCE
1920 Sunnyside Ave., Dept. 53-33 Chicago, Ill.

Gentlemen:—Without any obligation whatever, send me
your new, fully illustrated Free book on Finger Prints
and your offer of a FREE course in Secret Service In-
telligence and the Free Professional Finger Print Qutfit.

Mail the coupon. Name
University of Applied Science :
1920 Sunnyside Ave., Dept. 53-33 Chicago, Illinois Age
I www americanradiohistorv com - ey
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New York Eiectrical School
29 W. 17th St.,, New York, N. Y.

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

LR L L T P T Y P T YT T Y]

Actual Practice

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

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

The Only Institution of the Kind
in America

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

Over 8,000 Graduates are Successful Mess
in the Electrical World

No previous knowledge of electricity, mechanics or mathematics is
necessary to take this electrical course. You can begin the course now
and by steady application prepare vourself 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 04-page book—ir's FREE to you.

New York
Electrical School

29 West 17th Street, New York

www americanradiohistorv com
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“Those Who Refuse to Go Beyond Fact Rarely Get As Far As Fact” .- HUXLEY

New Radli

Developments

By H. GERNSBACK

HE Editor’s mail, almost daily, contains letters from
readers who want to be kept informed on various
topics of radio. One of the most frequent questions
is what the Editor thinks of the future of radio.
He has expressed himself at various times 'in both
Science anw INVENTION and Rapio NEws as to this phase,
and he can only reiterate his past remarks, amplified by a few
up-to-date omes, plus a few safe predictions.

It is figured that there are about
2,500,000 radio outfits in operation
now throughout the country. Con-
sidering the population of our coun-
try, this is a small percentage, es-
pecially if we compare radio to the
phonograph and the automobile.
Ultimately, there will be between
20,000,000 and 30,000,000 radio
outfits in the United States. In other words, at the present
time, we have no more than scratched the surface. More-
over, as with the phonograph and the automobile, the styles
change rapidly. Just as it is uncommon to see a car five
or six years old, so it is uncommon in radio to see an outfit
more than a year or two old. New and improved models
are being put out every day, and, of course, they continu-
ally improve. And this development is toward

[ BELIEVE

{ THAT within 5
years every house
will have its Radio.

S e

swing from the telephone head set to the loud-speaker. Local
dealers will still tell you that the proportion of head phones
sold to loud-speakers is 5 to 2. But in another year or two.
the proportion of the loud-speakers will probably be larger
than that of telephone receivers. As circuits are getting bet-
ter, the loud-speaker forges its way to the foreground, stowly
but steadily. And by the way, the present loud-talker, as
the writer has always maintained, is all wrong.  Several
laboratories are now busy develop-
ing loud-speakers, which have neither
diaphragm nor horn, strange as the
statement may sound. But just
think that you can hear the sweet
tones of a good violin throughout a
big auditorium! No diaphragm or
horn is used to accomplish this! This
is the very principle that is being
incorporated into the new loud-speakers which will muke
their appearance scme time during the year. It is even pre-
dicted by the writer that the radio cabinet itself will talk!
By that is meant that the entire wood portion of the cabinet

will give out sounds, no horn being used at all.
But radio will begin to get into its real strides as soon
as our outfits will be equipped with Television apparatus.
Recently in Washington the writer saw his own

[BELIEVE
 THAT the aver-
age scientist is in a
class by himself for
his narrow vision.

N T

the simplificacion of apparatus. Several years ago,
radio outfits were equipped with dozens of knobs
and a quantity of dials. Gradually, the single con-
trol is forgirg to the foreground. 'The average
man, who is not an expert in radio, does not wish
to bother with a quantity of knobs and dials any
more than the phonograph owner would wish to

[ BELIEVE
f THAT the U. S.
Government should
subsidize all meri-
torious inventors.

hand projected by radio, and he could scz it move
to and fro on a screen, the entire transmission
being accomplished by radio. The practical
adoption of this is much nearer than most people
think. It would not be surprising to the writer
if within two years all of our present radio out-
fits will be equipped with Television apparatus

concern himself with the internal mechanism of
the machine in order to get his music. After a while we

will even get away entirely from the knobs and dials. The
knob idea is all wrong, anyway. The writer is now experi-
menting witk a set that has neither knob nor dial. It has

just a series of jack openings and that is all. If you wish
to get station “KYW” you plug into a jack provided for
that purpose. If you wish to get station “WDAP,” you
insert your plug into that jack. Nor is such a set designed
for long distance work. There are more

which will neither be cumbersome nor very ex-
pensive. A small ground glass plate, about six by seven
inches, set into the top of the radio cabinet, with the rest
of the apparatus behind it, is all that is required. Two years
hence you will probably be sitting in your study and will be
watching the progress of a baseball game as it is being played
500 miles away.

The mechanical applications of radio at a distance, called
radio telemechanics, have as yet not been touched upon, at
least, not in a practical way. It is pos-

people interested in local stations than
there are DX (long distance) chasers.
It is particularly for the lady of the
house that such a set will be of great
use. The man who wishes to get dis-
tance can make his selection from a
dozen or more outfits for this particu-
lar purpose.

At the present time there is a slow

THE GOLDEN AGE OF
SCIENCE

is now symbolized by the golden
cover of SCIENCE & INVEN-
TION. (LOOK FOR THE GOLD
COVER every month!

sible today to write a check in New
York and have the identical signature
traced on a check by pen and ink at
the same instant in Chicago. It is
possible to typewrite a letter on a radio
typewriter in New York and have the
same letter radio-typed on a receiving
machine in Chicago at the same
Instant.

www americanradiohistorv com
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Arctic Explorer Stefansson Predicts New Air Routes Across Pole.

By H. WINFIELD SECOR
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NLIAT YOU. SEE IN THE

o

HOW IT WAS DONE

& .

'l.--dh-‘.l"k -
_‘_9-.‘__":‘_ : A

ISRAELITES ON SHORE OF RED SEA, WATCHING THE THIN STEEL TEMPLATE IS CUT,
BLOCKING QUT PORTION O

APPROACHING PHAROAH, RAMESES K WITH 600 CHARIOTS . oripd s T ARG L
MOSES RAISES HAND AND SHOT IS TAKEN AT SEA SHORE
RAG NG STORM STRIKES SEAL OF STOAMY SKY AND WAVES ,
WATERS SEINK AND DRY PATH
APPEARS BETWEEN WALLS

OF WATEE 30 FEET HIGH 1

WHAT Y

QU SEE

“4y™15 THEN COVERED AD 418
SHOT FROM CLOSE-UP LOCATION
AS SKOWN BELOW e

SEM1-CLOSE-UP OF ISRAELITES " RS s 4 B Y
WAL(IG THROUGR PAT4: THIS TAKES s ¥ 1 =
SEJZRAL MINUTES, TURING WHICH
SKaf. MAVES AND WATER WALLS
P;I!.i.l;’EARLY IN RAGING MOTION,, e M e
APPIEPCHING PEOPLE ARE SULPERIM-,
PUSED GN "X " SECT. OF GF PART FAR SIDE OF SEA. AND,

A LOOKING BACKWARD, DI$*
ot TIVE TAKEN AF fi5) COVER EGYFTIANS PURSY-

ING THEM THROUGH PATH : - Al Lo

THIS SCENE TAKEN WITH FILM RUNNING
BACKWARD SO THAT WATER APPEARS
TO RUN BACK UP WALLS, GIVING

EFFECT OF PATH OPENING

- g K,V A
NEXT SCENE SkOws\ [
EGYPTIANS WITHELD| "
FROM FOLLOWING BY| * {
SHEET OF FLAME |

ACROSS THEIR. % .

bh ¢

"
- g
JETS OF FLAME & Y
S condtien L
GASOLINE PEPE F 4 ¥ Rt AR ' ’ - 4 el =
SR o : _ : - P —— AFTER WATERS HAVE RECEDED TO
. : REZEN, IMITATING | -/ DOTIED LINE 4Q SPACE “z 7
BACKGROUND ON NEGATIVE IS SHOT AS BELOW
e TR 4 . -

FLAME SOBSIDES AND
EGYPTIANS DASH TO i B
PATH THROUGH SEA
4 THEN

LS L
@ . f

-M. e A - S‘f" -
SHOT CF EGYPTIANS DASHING TOWARD CAMERA, SUPERIMPOSED
« ON THE “X" SECTION OF BALANCE OF FILM TAKEN AT (¢

GELATINOUS MINIATURE WALLS
@ WITH LIGHTS FLASHING THROUGH

THEM TO GIVE THE NECESSARY
MOVEMENT TO THE APPARENT |
WALLS OF WATER

FADE-OUT OCCASIONALLY

YO CLOSE-UP OF PHAROAN,

DRENCHED WITH SPRAY,
AACING THROUGH PATH

A monument to the science of movie photography is the recent Paramount praduction
“The Ten Commandments” in which the old Bible story of the passage of the Israel-
ites through the Red Sea on dry land is filmed in colors. Practically all of the work |
had to be done by double exposure and a large part by triple exposure. To obtain 3
the parting of the waters, two large badies of water from tanks (1C) were taken with
the camera running backward. The path through the water with the Israelites walk-
ing along it was a piece of triple exposure work. After the waters were shown
divided, a regular sea scene was taken with a portion of the film covered (1A).
The exposed portion was then covered and the dummy walls (1E) were exposed on the
second portion af the film. The film was then rewound and the third portion which
had not been exposed in either of the two previous scenes was exposed for the scene
of the lIsraelites walking over a piece of sandy beach. The net result is seen at 2,
the picture as it appeared on the screen. After the fire curtain subsided (4) the
Egyptians followed. Close-ups showing them passing after the lsraelites were shown.
Then a mighty wave passes over the top of the sea and Pharaoh and his hosts are
drowned. For this effect, a huge wave on a regular sea was taken by the double
exposure method in place of the scene at 1A. Then the scene changes to a close-up
of the waters closing, taken with the tanks as at 1C, with the cameras running for-
ward to get the waters coming together. Dummy horses, chariots and characters were
put in the center where the waters met. Then a scene taken as at 6C shows the
dummies floating through the water. The itlusion of the picture is complete. Al the
scenes where double and triple expostves were used were taken at an apparent height
of sixty feet above the characters, minimizing the differences in register that might
apwear. The movement of the picture at this point is so swift that the spectator
has no time to watch for imperfections.

924 BY SCIENCE AND INVENTION

\ ‘ 45 > 1

NEXT VIEW SHOWS TANK
SCENE ~THIS TIME CAMERA

l 1S RUN CORRECTLY AND

WATER FALLS ON DUMMIEY -

ECYPTIANS,AS IN (D DESTROYED
BY HUGE WAVE

[ e .

DUMMIES 9h070-
GRAPHED IN GLASS
EN TANK THROUGH WATER /A

ORDINARY SEA WAVE SUPLR~
IMPOSED ON NEGATIVE "SaP TH
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ANY schemes have been suggested in the past how to
establish communication with the planet Mars, pro-
viding, of course, that it is inhabited by intelli-

gent creatures—of which the writer has always been
convinced. The jdea of flashing light rays on and off
by interrupting the light has always seemed a cumber-
some method to the writer. There Is a much simpler
method to establish communication with Mars, which
is not very costly and does not call for an outlay of
billions of dollars and a tremendous amount of enerpy.

In the late 70’s, Professor Alexander Graham Bell,
inventor of the telephone, evoived the photophone as
shown in Fig A. This shows the principle of sending
articulate speech or music over a beam of light. A
light beam having no inertia and no weight, it matters
not how great the distance is over which such articu-
late speech or music can be sent. By slightly varying
the light beam, it is possible to carry on a one-way
conversation. Herr Ruhmer in Germany carried on con-
versation over a light beam for the maximum distance
possible on earth, that is about 100 miles, Longer
distances are not possible on earth due to the curva-
ture of the planet, as lipht rays do not follow this
curvature but shoot out into space.

There are many ways in which the voice can be
superimposed on the rays of a searchlight. One way
is shown to the right. Another, and probably a better
way, is to modulate by means of a microphone, the cur-
rent fiowing in the powerful arc light carbons. The
voice or music is first stepped up and then impressed
upon the arc light. The writer figures that it does not
require more than 1,000 of such arc lights to show on
Mars, the same to be erected on some lofty mountain
range. |f these arc lights are disposed in a row, in a
straight line, 10 abreast, in strings of 100, and sep-
arated by 500 feet, as shown in the top illustration,
this would be sufficient to produce a faint spot of light
which could be observed by Martians under favorable
conditions. It would, of course, have to be night on
earth for the experiment, while on Mars it should be
atout one hour or more after nightfall to obtain the
best results. The diagram gives best position of the
two planets, |f an observer on Mars would then train
his powerful super-telescope towards the earth, he would
see on the darkened portion of the earth a very faint
spot of light. If he were a good physicist, which no
doubt he would be, he would attach a photo-electric
or other light-sensitive cell in the focus of the tele-
scope..  This, connected to an audion amplifier, would
bring in the sounds faithfully and clearly. See bot-
tom’ illustration,

It is possible that even today the Martians are using
such a system to signal to us, hut so far our tele-
scopes have not been developed sufficiently for us to
see faint light spots on the darkened portion of Mars.
If ever one of our astronomers sees them, it would be
a good idea to try a photo-electric cell attached to a
telescope, as shown on the right.

Several astronomy books make record of a peculiar
fiash of light that has been observed a number of
times when the planet Mercury passed over the face
of the sun. (Transit). There is a possibility if there
are inhabitants on Mercury that they are trying to sig-

nal to us with some such means as outlined here,

By H. GERNSBACK

MEMBER AMERICAN PHYSICAL SOCIETY
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Can We Signal Mars?

Coming Opposition Raises Question
BY CHARLES T. DAHAMA

——
ON August 22, 1924, Mars will be
nearer the earth than it has been
for many years. It has again been
suggested that we try to establish
interplanetary communication. Recent
newspaper articles have claimed that
scientists will attempt to signal Mars
at the same time by means of a huge
=g { mirror on the smow-covered sides of
- v the Alps. (Fig. 2). Aside from the
N difficulty of petting such a mirror . CANADA
EARTH'MAY 22 .‘. (to make a visible signal it would
have to be half a mile in diameter)
those sponsoring this. scheme. have
forgotten, as may be seen from Fig.
3, that Mars is on the opposite side
of the earth from the sum and that
Mats and the sun, therefore, cannot
be in the sky at the same time.
Using a smaller mirror would he about
like using a flashlight fo get a better
view of the moon. To ake a signal
just bright enough to be seen on Mars
would require a searchlight of 50
triflion candle-power, equal to the
combined Jight from a billion arcs.
(Fig. 1.). Our maost pawerful wire-
wiy SNl T g less stations might be able to signal
as far as the earth's circumference Nr”
25,030 miles,  Mars, when nearest, PRI INIA T
- o is about_a thousand times this dis- T
T tance. To reach there the sending
. J station (Fip. 5) would have to make )
e = —_— its signais a million times as intense.
cross would ook like a2  Huge forests indeed, ten miles wide and hundreds long would be needed to carry out

i = j t-a_ Targe as ten miles a ige. 1 lo ] ed
m:g gllnle'rzl(lamelslt J:Jses::é]:s'su%gegthejscthast we‘l plant trees in htuge geametrical figures this idea. [t is the autiior’s ftope that these statistics will settle definitely the per.

(Fig. 4) so that pur Martian brothers may see that intelligent life exists here, ennial question of signalling Mars.

MARS - M AY 22
—————

£
'-'

o

AT ™~
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Awards of $1000 Monthly Prizes

The Regular Departments Pay Prizes of Their Own.

Authors on Contract Receive Their Own Rates; Making the

Total Paid for Articles in Excess of $1500.00 Monthly.

FIRST PRIZE, $100

TWENTY PRIZES OF $10.00 EACH

e BTN IS Sr A vt e M &= 1102 and 1103 Dr. E. A, Martine oo i e a5 . . 1110
/aSHTOP AN R, e, e o LWL 1117
TWO PRIZES OF $50.00 EACH Haro1d |2 Cks Tl M S Sl 1120
@liarles: T DARGTIEA) kst s s s 2o e e st e i e 1087 D]_' S NS 1121
e s Schomstheier » 1004 CianSION A COCTIETRESE 1121
..................................................................... Ervini et Rebaroar Mo, 537 1121
TEN PRIZES OF $25.00 EACH ly\/fallzl(;;ilrlml:‘ TN S Tt e A TR, S-SR e, L v v et SRS H%}
15 TIPSRy TP st g e . 1 B )1 Lo F 23
BTN NSO xRt 0 LB L i domes i PR 1095 (6 TR0 P TR L 1142
Dr. G. Sclnmtg """"""""""""""""""""""""""""""""""""""""""""" Leroy Western, Reporter No. 15, 1146
Isabel M. Lewis, M.A. e S
M. P. P RIS e Dale Pollack ..
Ismar Ginsberg TGRS, T rm ol e e S
A. NG N 77O T T s st .. - = Paul SaﬁlOH Reporter No. 4664
K. D. Ganaway, Reporter NO. 453, ieeiimiorrseresssrssaseess sesitones NSy ey ™, sl N W WSOl . L
David Triedman oo oo 1109 Carl Thorsell o
AL Girsdansky, I e e e e e i L 1117 Harold ]ackson __________________________
[I0) AT S RIS . € o4 remeeseremn A ] 18 e s 1118 T. J. Komp, Reporter No. 3915.. = hhis7
FIVE PRIZES OF $20.00 EACH ]; I\‘i[ I\Sa;ty, el:’eporter (Ol ST R B e e AT e Hgg
B S i ee ter ! e R B i
Daile MR WVain ISlendr i Sl e e T 1107
Author “Collapsible Boat for Campers” ... 1108 TEN PRIZES OF $5.00 EACH
Walter B, GIDSON oot oiorerasionnassinebinmsesesesens E. Joy Betterley
D. W. Hathaway, Reporter No. 1731.. Gco(r‘geL}.Be;ne Jr.
Tl | O] P i . Jeicws € i il PR L . TEDC ! .o hilhieramt, Tt e i, B MDA et et s s o 111 ]S SR 4 SR8
s John Krebs, Jr.
TEN PRIZES OF $15.00 EACH IR ARSI O I s e b e
Kenneth B. Murray........... Iy 1 e e trg e S RN ] 1106 I;a}:\l;xogl C. Kerlaouezo .. }g}
W. T. White ... ML BNEry
iy Carl R, GESDOCHET s 1142
Wil T TEPDC oo [ O e
V. Ciomei, Reporter No. 2997 ..o g T
ELpIEl, Shemale. (fe rar s ey e o e | e e 1119 TWENTY PRIZES OF $2.00 EACH
ECEHA Siegeles ... THO B F, ool i bt 5t =veers b M e o 8 it bkt 1144
To W Callraln e e e = S T, B =iy iy 11191 1 [Geraltl Mey i A o e Moot i-sxuee e o e i s 1152
(IS 11 NI 0V ™ UM i S byl - e e b 1121  E. Fralic, Reporter No. 930. ... s 1152
S, IR, VA T el S R ot O e S R 1123 Ralph Snyder, Reporter No. 1685 ... ... 1152

' $12.000 or More in Gold

Starting with the January issue, SCIENCE
- AND INVENTION is paying $1,000.00 or
: more cach month of the year in prizes. Every

follows:

mnzn

- article published in the regular news section 2 PRIZES
- will receive one of them. H 10 G
(The departments have awards of their = 5 &

own which they will continue to give.) 10 Py

:  TIdeas are what the editors want. They : 20 <
must he told simply—so your mother or e
sister can understand them—in pictures and 10
sketches. Be sure they are NEW and have 20 g

: something to do with science or invention. - 10 6

- The editors want pictures and sketches— i

have to hustie to win a prize.
the pictures and want them badly. Herewith is reproduced our reporter’s card.
anyone who makes an application.
business houses, motion picture studios, steamships, mines, etc.
many instances. Each card is numbered and only one is given to a correspondent.
a request for this reporter’s card is all that is necessary for obtaining one.

Address Field Editor, SCIENCE AND INVENTION, 53 Park Place, New York City.

Here Is How You Can Get in the Contest

88 mounthly prizes will be given as

FIRST PRIZE $100.00
of $50.00 each

3

[

£

3

WILL YOU BE OUR REPORTER?

N Connection with our $12,000.00 prize contest announced herewith, it goes without saying that you will
The Editors do not wish to make it hard for you; gquite tie contrary.
We shatl be glad to send it to
By neans of this card you will be able to secure entry into industrial plants,
This card will prove an open sesame to you in

APPRECIATE ~ ANY COURTESY -EXTENDED  THEIR
A postal card from you and REPRESENTATIVE. !
It will be sent you by return mail. RGEMEIRUES Y€ C
(over) PRESIDENT

M RS

$12,000 or More in Gold

must have them—but ideas are wanted most
: of all—And they will be handsomely paid
: for. The rules of the coutest will be found
: on page 534 of the Octoher issue. If you

g

25.00 - haven't a copy, one will be mailed you free -
2000 ¢ : on receipt of your name and address. Tt will
1500 : give full details of the rules and hints on
1000 ¢ = submitting articles. The closing date for all
500 ¢ - prize contributions will be the 15th of the
200 = month preceding date of issue, i.e., 15th of
100 March for the May number; the 15th of
e 1\])r11 for the June numbm etc. i
clencea”d CORRESI'ONDENT
REPORTER'S
Inventlon IDENTIFICATION

THE BEARER OF THIS CARD. ,A _,[A/

15 AN AUTHORIZED CORREGFONDENT - REPORTER
SCIENCE and INVENTION MAGAZINE
THE PUBLISHERS OF SCIENCE AND INVENTION WILL

We want

(REPORTER[Q“

S

..... e I

I RS T 1
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Mechanical Servants

French Ideas in Circumventing the Servant Problem.

PARTITION PROTECTING  PXMALSTE e N\ FLOOR OR CARPET WASHING
X HepL O : t MACHINE
MOTOR AND GEARS . WINDOW \OR SCRUBBING

POUISH FEED SYSTEM_ ‘
-~
LIQUID POLISH

SAQ¢

THE servant prshlem seems to be closer to the French than it is to the Amer- The vacuum cleaner has come more or less into general use as a cleaner for the
cans. At least, that would appear to be the case after examining the recent house. As time passes it Is becoming more and more important as the different
Exhibition of Heusehold Arts held in Paris. Above is shown one of tae most in- attachments find handy uses. Two of its first cousins, however, an electrical
genicus devices that appeared in the exhibition—a mechanical shae polisher. floor scrubber znd waxer, are little known, though they fill a long felt want,
It is run by an electric motor and does the job just as well as the boothlack. Two types of these pieces of apparatus are shown in the above illustration.

s T I T =

, ELECTRIC OZONILZER &mg {1
TO PURIFY AIR i WATER COFFEE

ELECTRIC «COFFEE CRINDER RARGE PERCOLATOR

»
v

A ; - = - £
- i ¢ 3 i ] me DRIVING MOTO R
PEELER = W — e Wit LN
That the housewife can take all the drudgery out of kitchen work with the aid For the family that is too small to need a maid, many of the useless steps
of a few electrical and mechanical appliances- is shown here. There is one for that cause the wife so many anncyances at meal time are circumvented by this
each of the small, annoying jobs that fall to the daily fot of the housekeeper, simple arranpem:nt. The serving table, shown ahove, is a kitchen in miniature,
A self-repu'atirg electric ovem, a potato peeler, meat chopper, air parifier and 1t has an electrical connection and contains an oven for keeping the dishes
water carbonator are a few of the pieces of apparatus seen at the show. already cooked, warn, a grill for cooking, an efectric percolator, etc.

oy TN
YDRO ~ELECTRIC pgnp’hnn WATER HEATER

RECEIVENG TRAY
FOR DtSHES TO
BE WASHED \.

T!LEGR_A_PHQNE

Almost every housewife will worship the inventor of this electric dish washer. There are many businesses where the owner finds it necessary to spend a large

It is so perfecied that it is only necessary to stack ali table ware, inctuding the part of his time out of his office and where the number of calters does not war-

silver, in a razk, set them into the machine and manipuiate three adjustments rant keeping an assistant to answer such calls. The telegraphone settles hig

when—lo—they come out dried and polished. There is no necessity to depend prohlem, The visitor, ou finding the man out, simply pushes a button and
on the janitor for hot water; the machine heats its own water. speaks his message into a mouthpiece.

LOOP AERIAL ==
B8ED-ROOM

e
.\ { ll
‘OPERA”  RADIO G
; b R | 3 3\ b

- SMALL REVERSING MOTORS ", i

[, 1 ah
! L4

JAIL
TELEVISION
APPARATUS

i l CASTORS GEARED TO

0f course, no Jome is complete without its entertainment, and, tharks to the en- And here the sting is taken out of sleeping out of doors i i is-
gineers, it is no longer necessary to buy tickets and fuss with taxi drivers to robing it is mo longer necessary to walul I:u:raoss the ogolsd ’;lo:rmtt.;' lheM;::e:i'nsn
get it. Simp's go to the radio set, select the type of entertainmest you desire, porch and then to spend several shivery m nutes while the bed warms. Retire
and the scieniific penij renders it. Th_e music issues forth fram the foud in a warm room, get into a warm bed, press the button, ab—the bed ;ulh to a
speaker and the television of tomorrow will show us the image of the performer. pair of fording doors, pushes them open and rolls out into the niaht.

T ©1924 BY SCIENCE AND INVENTION
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By RAY CUMMINGS
Part IXI .

SYNOPSIS OF “MAN ON THE
METEOR”
PARTS I and II

w ITH no memory of past events, a young man

suddenly comes to his semses on a meteor
which is part of one of the rings of Saturn, He
finds that, due to the small size of the meteor, his
body weighs very little and he experiences great
difficulty in walking. Being hungry and thirsty,
he looks around for nourishment and finds the
mouth of a cave. As he looks towards the cave a
girl comes into view. At the same time she catches

The city was, [ should estimate, of roughly circular form
same quarter of a mile fong and nearly as broad. Like 2
huge, fow cylinder standing on end. It was a fibrous
city of growing sea-vepetation! Huge stalks planted
like a thick forest of trees grew straight upward, sus-

“ tained in an upright position by their tremendous air-

biadders.

sight of him. Suddenly she leaps into the air with
a motion similar to that of a swimmer in water
and sails gracefully away.

The young man, who calls himself Nemo, enters
the cave and after traversing some little distance
finds it to be illuminated by the phosphorescence
of the rocks forming its walls.

Lying down on the girl’s couch, he soon is lost
in slumber. Upon awakening he sees her standing
nearby and starts toward her, whereupon she leaps
into the air and “‘swims’ to a nearby ledge. He
pursues her. but she constantly evades him. Soon,
exhausted, he lies down once more and sleeps. He
is awakened by the young lady stroking his hair.
They become friends. She teaches him how to
jump thousands of feet into the air and rteturn,
using a peculiar swimming motion. Soon after,
they enter the cave, and tbe girl catches and kills
a huge lizard-like creature. They cook and eat

Science and Invention for March, 1924

The Man On the Meteor

the flesh of the animal. Nona, as he has named
the girl, watches him intently. Nona comes over
to his side. For a moment they are silent, Nemo's
heart racing madly. Suddenly, he takes her into
his arms. :

_Thus Nemo has found his habitable world and
his mate beyond which the legitimate needs of
man do not go.

The problem of finding sufficient food now be-
comes paramount in the life of Nona and Nemo.
One day upon returning to the cave Nona shows
Nemo several mollusks which are very good to
eat. She then takes him' to the place where she
found them to gather some more. They wade into
the stream and follow it into its cavern. The
water gets deeper and deeper and finally Nemo
sees that Nona’s head is completely engulfed.
Soon his head goes under water and he feels the
liguld rush into his lungs. However, by violent
eftort he is able to breathe; the feat finally be-
comes easier. He finds that the water, being so
highly aerated, readily supplies his blood with the
necessary oxygen to sustain life, They come to
a bed of shell-fish, collect enough for their needs
and go back to their home in the cave. They start
a fire, cook their supper and retire. .

In the middle of the night they awake to find
their entire cavern in fAames. The rock, being of
a comhustible nature, has become ignited from
their cooking fire. They dash toward the mouth
of the cave and out to the surface of the meteor.
Thus robbed of their home they ‘“swim’ through
the air to the opposite side of the planet. Here
they make their home beside a large stream at a
point where it enters a low hill.  Soon smoke
and obnoxious fumes from the conflagration drift
over to their side of the small meteor and make
things very uncomfortable. Nemo is suddenly
seized with an idea and taking Nona with him they
plunge into the water, which is approximately 30
feet deep, and follow the bed of the stream into
the mountain. Soon they find food and devour it,
still under water.

At this point they see coming toward them a
party of ten people, four men and six women, who
are somewhat human in form, but have four arms
like the tentacles of an octopus. Nemo and Nona
are captured and tied by them. A large vehicle
is seen coming along the bed of the stream and
the Marinoids, as Nemo calls_his capturers, pros-
trate themselves. Nemo does not follow suit and
the occupant of the vehicle throws a spear at him.
He is struck and falls senseless.

des
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I still held his ankle, and he did not try to kick himself loose.” He scemed to be J-."ut_‘leavinu his fegs. limp.

manoeuvering for something.

He was swimming forcibly downward now, using his arms
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It drew our bodies through the water in a single straight

“line, like one boat towing another.
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TAKE up my narrative at a point some

four or maybe five months (as you here

on earth measure time) after Nona

and I entered the world of the Marin-

oids. The human memory retains only
high spots clearly; and those four or five
months held nothing which now impresses
itself strongly upon me,

Then came the great event for me and
Nona that I could never forget. You shalf
hear of it in a moment; and you shall hear
how it was followed by a series of adven-
tures the memory of which even now makes
me thrill:as I thrilled' then with the hot
blood of youth.

First you will want a brief description of
these. Marinoids with whom we took up our
life—a sketch of what befell us during those
four or five months.

You will recall that I had been knocked
unconscious by a blow on :the head. When
1 recovered, the ruler of that world had
passed on his way and our ‘captors were
again dragging us forward.

We came presently to a city. A city,
you say! A city under water! Why not?
By a city I mean a closely-knit collection of
human dwellings where a large number of
people lived close together. Is that not a
city ?

This one was the capital of the Marin-
oid world. They called it Rax—a brusk,
somewhat guttural monosyllable which I
write with those three letters.

There we took up our abode with the
leader of this Marinoid party which had
captured us. There' we learned the Marinoid
.language, and became a part of the Mar-
inoid civilization—with friends and enemies,
hopes, fears and despairs.

As I have already told you, our own
spoken language was no more than at its
beginning. We turned to that of the Mar-
inoids readily; and within a few months it
was to all intents and purposes native to us.
That you may understand this point, I re-
mind you again that our intellects were
matured but unused. We learned like pre-
cocious children.

More than that, this contact with other
teings with minds like our own brought us

rapidly up from the primitive mental state

.in which I have previously. pictured us. We
learned that one great trait of civilization—
deceit. But I thank my Creator there still

One of his feet touched one’ of mine; and- .i\iiitanenus:ly his fingers struck my head.
ingting shock ran through me.

scious that his touch seemed fo burn. A

remained in us a simplicity— a directness of
thought and action which somehow seems
to lessen in so-called civilization.

THE MODE OF LIFE

You will picture us then—Nona and me—
as we were at the end of these months with
the Marinoids. We lived
in a dwelling near the
bottom and outer edge
of the city of Rax. The
bottom of the city! A
strange term! Let me
explain.

Nona sefected a two-sfory
house, at the intersection of a
horizontal with a vertical
street. It had one rcom up-
stairs, and two downstairs—
small  rooms, you would call
them, no more than fifteen feet
cube. But the house had &
little  horizontal balcony up-
stairs. On it Nona could lie
and watch the people pasiing.

Here om -Earth you
tive in a world you
call three dimensions—
length, breadth and
thickness. By that, you
mean your bodies, and
all material objects
comprise three dimen-
sions. Perfectly right.
But you live on the
surface of a globe. In
general — with  excep-
.tions of course — your
actions take place in
but two dimensions.
Your birds move in
three dimensions niore

than you do. And
your fishes. . .
Fishes! There you see my point! In

the Marinoid world of water, to move ver-

~Mcally came as naturally as the horizontal
movement. Hence, I say the bottom of the
city, for Rax had a vertical dimension almost
as great as either of its others.

‘For a brief instant | was con-
Then, inert and unconscious, my stiffened
body sank slowly to the hottom of the arena. :
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The city was, I should estimate, of roughly
circular form some quarter of a mile long
and nearly as broad. Like a huge, fow cyl-
inder standing on end.

It was a fibrous city of growing sea-vege-
tation! Huge stalks planted like a thick

forest of trees in the sandy ooze of the

water-bottom, grew straight upward a thous-

and feet or more. Broad, leaf-like branches
spread from them at the top, sustained in an
upright position by air-bladders.

These upright stalks were the vertical gir-
ders upon which the fabric of the city was
built. For eight hundred feet up they were
pruned of their branches. Parasite growing
vines had been guided laterally to comnect
the vertical stalks. And upon these, other
rope-like vegetation was woven. The result
was a series of tiers some twenty fect apart
—one above the other—forty of them from
top tohottom of the city.

The tiers were further cut up into seg-
ments which served as houses. I shall de-

‘scribe one in detail presently—the one they

gave Nona and fne at the time our great
event took place.

Throughout the city there were both ver-
tical and horizontal streets at intervals—up
and down and along which the inhabitants
swam or drifted. And occasionally there
was cubical open space—a sort of three-
dimensional park. One of these, the largest,
occupied the exact center of the city, with
the ruler’s home contiguous to it,

Have I made mysclf clear? The fabric
of this entire city—the very walls and rooms
of its honeycombed houses—was living,
growing vegetation of the sea. It grew rap-
idly. It was easily trained to grow in de-
sired directions. A third of a man’s life-
ti}:pe, no more, would grow such a city as
this.

One species of vegetation? No, there
seemed a hundred— 3d each one of them
had its specific use a 1 adaptability. It was
curious stuff. You have marine vegetation
in your great oceans of Earth. You may
conceive what this was like. Tough, smooth,
somewhat slimy main stalks. But porous—

(Continued on page 1171)
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Dr. Hackensaw's Secrets
By CLEMENT FEZANDIE

UTHOR'S NOTE.—For wmany years
our surgeons have been able to per-
form astonishing feats in grafting one
purt of the body upon agother, and cven one
animal upon another, a live rat having been
grafted upon the back of a cat, the pair liv-
mg i harmony together. Of recent years
still more wonderful feats have been accom-
plished. Doctor Alexis Carrel, of the Rocke-

No. 27
The Secret of the
Mermaid

feller Institute of Research having
succeeded in keeping detached por-
tions of the body alive for months in
suitable solutions. Doctor Carrel was
also wvery successful in transplanting
organs from one amimal to another.
He cven recewved the Nobel price for

There was no longer any pnssibfe doubt. Percy
+ubbed his eyes again and again, but there could
be no questioning of the fact that this was a gen-
uine mermaid. The upper part of the creature
was the finely molded hody of 2 bheautiful young
woman, hut instead of legs, she had an evident taif.

his method of suturing the blood-ves-
sels of the parts together.

It is therefore safe to say that oper-
ations, such as the one I have men-
tiomed in this story, will at no distant
date, be matters of everyday routine;
and will seem as commonplace as the
fact that weé can now converse by tele-
phone with friends hundreds of wmiles
away.

PROLOGUE

HE circus performance was at its
height. The trained seals had per-
formed their wonderful feats of
catching and balancing balls, and
now it was the turn of the high diver,
Miss Olla Podrida, as she was called on the
bills. Her real name was Olive Bird, but

Olive had been changed to Olla, and “Olla
Podrida”—literally the Spanish for “A little
of everything”—had struck the manager as
making an attractive stage-name for the
young girl.

Doctor Hackensaw had brought his little
girl Hoochie to witness the performance,
and the pair sat in a box in the front row,
close to the arena. Hoochie enjoyed the
trained animals and the funny clowns, but
when she saw Miss Olla Podrida climb the
ladder to a great height and prepare for her
much advertised diving feat, Hoochie closed
her eyes to shut out the fearful sight. And
then the unexpected happened. For months
Olla had performed her act successfully, but
to-day something was wrong. Either she
was not feeling altogether well, or some-
thing was wrong with the diving platform,
for her foot slipped just as she was making
the plunge, and it was apparent to all that
she was falling so wildly that she would in-
evitably fall some distance away from the
tank !

A gasp of horror went up from the spec-
tators at the sight. The poor girl did not
altogether lose her head. Her acrobatic
training had prepared her for emergencies,
so she managed to turn in the air so as
to strike the ground feet foremost. But the
height was too great, and her crushed and
senseless body lay bruised upon the ground.

Doctor Hackensaw was over the railing in
a moment, and was the first man to reach
her. He immediately took command of
things and had the girl carried on a litter
to his house which was fortunately close at
hand. Here he had all the instruments
necessary for a major operation. A quick
examination convinced the doctor that the
girl’s injuries need not necessarily prove
fatal. Her success in landing feet foremost
had saved her from serious internal injuries.
But both her legs were badly crushed and
must be amputated without delay.

I am growing two new legs ts fit her.

For many years [ have been working on this
problem, and | knew that some day | should need something of the sort. So from
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fertilized ova | have grown a varied assortment of pairs of legs and arms of different
sizes, to he used when occasion requires.
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“Fetch me the man who owns the trained
seals !’ cried Doctor Hackensaw to his ser-
vant. “And bring with you the largest seal.
The only hope of saving the girl's life lies
in my having one of the seals at once! I
must buy the animal from the owner at any
price!”

Half an hour later an operation was per-
formed on the unconscious girl—an opera-
tion the like of which had never before been
attempted in scientific annals.

I

Mr. Percy Fitzmaurice was taking a stroll
in the country omne fine spring afternoon,
and was enjoying the odors of the flowers
and the songs of the birds, when suddenly,
far sweeter than the song of any bird, came
the tones of a soprano voice, singing di-
vinely. Percy was enchanted. He was a
lover of music, and there was something
wonder fully clear and melodious in the
tones. Evidently it was the voice of some
young girl whose blood had been sent cours-
ing through her veins by the advent of
spring, for the song of a young girl, like
that of the birds, is nothing but a love-call
to some unknown mate.

“If I were living in the old days,” thought
Percy, “I would feel sure that this was the
song of a siren, and was intended to lead
me to my destruction. Here in New Jersey,
however, in the Twentieth Century, no such
explanation is possible. I'm bound, how-
ever, to have a peep at that ycung lady, even
if I die for it.”

It was not an easy matter, however, to get
a peep, for the road was bordered by a long
high wall that enclosed some wealthy man’s
est?te. And the voice came from behind the
wall. ;

“This place must belong to some exclusive
millionaire,” was Percy’s inward comment.
“It must be his daughter who is singing.
Well, perhaps Fll be Prince Charming and
win the fair maid and half her father's
kingdom.”

SEEKING THE VOICE

Percy glanced up and down the road, and
chanced to spy a painter's ladder standing
against a barn not far distant. Without ask-
i for leave, the adventurous young man
grabbed the ladder, scaled the wall, and then
placing the ladder on the opposite side,
climbed down into the private grounds. This
part of the enclosure was very wild, many
trees and shrubs forming a dense wood. Into
this thicket Percy cautiously advanced in
the direction of the voice, and soon came
within sight of a small lake. But what was

Doctor Hackensaw led the way and Percy obediently followed.
monstrosities were exhibited, freaks such as a circus would have given .2 fortuns to

possess-

Among gther things was an animal with the horns of a cow, the head of a

his astonishment to behold, in the middle of
the lake, @ beautiful young lady of about
eighteen, swimming about gracefully in the
water, but occasionally pausing with her
breast and arms well out of the water and
her long hair flowing loose about her should-
ers. It didn’t seem possible that a human

girl could remain so far out of the water,

The young man lost no time.
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song began, and then forgetting everything,
he came forward to the border of the lake.

MYSTERY

But at sight of him, the girl uttered a wild
shriek and dived down into the water below.
Percy rushed to the spot and looked down
into the clear depths, but no sign of the

He grabbed her in his arms, and then to his surprise, he realized that this was no-ordins
ary girl—it was the mermaid whom he had seen in the pond.

Wild with delight, Percy carried her to his own car and

then started off at full speed to Doctor Hackensaw’s grounds.

and again Percy found himself involuntarily
thinking of the sirens and the mermaids of
by-gone days. And to add to this belief,
every once in a while, he would perceive
what certainly looked like a mermaid’s tail
thrashing up out of the water.

In silent wonderment Percy gazed, and
then all hts doubts were set at rest. The
creature swam to a rock by the side of the
lake and clambered out in full sight, only
ten yards away from the spot where the
young man stood. And once more from her
throat trilled forth the wonderful melodys
that had se entranced the young man.

There was no longer any possible doubt.
Percy rubbed his eyes again and again, but
there could be no questioning of the fact
that this was a genuine mermaid. - The
upper part of the creature was the finely
moulded body of a beautiful young woman,
but instead of legs, she had an evident tail—
a tail exactly resembling that of a seall

Percy stood riveted to the spot umtil the

Pen after pen of

passible.
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creature could he see. She had vanished
mysteriously, and, though he waited an hour,
not a trace of her could he find.

As dusk was coming on, he unwillingly
climbed the wall again and returned to his
hotel. He said nothing of his adventure,
but at table that evening he enquired of
Pep Perkins, who happened to be staying
at the same hotel, who the owner of the villa
was.

“Oh, that?” cried Pep. “Why, that’s old
Doc, Hackensaw’s place. The country peo-
ple, all around here, are afraid to go any-
where near that stone wall. They tell all
kinds of queer stories about the mysteries to
be found on the doctor’s place. But he’s a

good friend of mine, and I know he wouldn’t

harm a fly.”
“Do you really know him?” cried Percy
eagerly. “Could you get me an introduc-

tion to him?"
“Know him? Well, I should smile!

(Continued on page 1166)

The

horse, the hody of an ostrich, and the legs and arms of a monke , while th i
was a snake’s body without the head. Ly ey

To cnumerate the creatures would he im-

Large and small animals were there, vertebrates and invertebrates,
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U. S. Versus British Gun Range

By GRASER SCHORNSTHEIMER, Naval Expert*

’

/
BRITISH SHIPS UNITED N a recent scientific article, Mr. Hector Bywater, British
%%?(: OETYS CI%ASGSU(I%‘?”'PS) -~ ST, AT ES naval wriger, stated, in effect, that thg proposed increase_in
RANGE 50 000 YDS.+ 2 SHIPS the elevation of the guns of the United States battleships

HOOD 31! KNOTS,I5"GUNS,
RANGE 30,000 YDS +
!

GLORIOUS CLASS
(2 SHIPS) 30 KNOTS,

\ “1 COLORADO
CLASS

was quite unnecessary. This is hardly true as will be seen in
this graphic illustration of the U. S. Naval gun range. America
retains 18 capital ships as against England’'s 22. All of the 22
British ships outrange, all but 5 of the American ships.

Mr. Bywater compares the fighting abilities of the British
ships with ours, so we may be pardoned for following the same

IS*GUNS, RANGE’ course. The four extra ships of the other first-class Naval
24300 yps 2 § (3 SHIRS): power—Great Britain—with four other British ships could con-
) T~ 2 21 KNOTS, centrate their fire, of two ships to one, on four of our ships.
28, JOOY = 16"GUNS, There is no doubt that our best ships would be concentrated
! Do R RANGE on and so in_the diagram there is a concentration of fire on the
QUEEN | LS ~ ¥ 3 30,000YDS. + battleships Colorado, West Virginia, Nevada and Tennessee.
ELIZABETH 4 . All the other vessels are being fired on by single fighters.
~_CLASS v s S ' . It should be noted that all the British ships are registering
(5 SHIPS) o~ C.?élleAFsOSRNIA hits upon all their opposing vessels. though only five of the
25 KNOTS, { \\\ (2 SHIPS) U. S. ships are able to reach five British capital ships.
(O SR, - '24' gﬁsgs' All the American ships have speeds of 21 knots. though thir-
RANGE 22660 2 teen of the British fleet have speeds ranging from 25 to 33
24300 b 5532065 i knots. Should our ships wish to close in to a range at which
B8, they might hit they would be unable to do so, for the British
o~ would draw off at a slightly higher speed than our vessels could
develop. Then again. should our vessels attempt to avoid the
NEW MEXICO British fire by retiring they would he unable to do so. for as
' CLASS fast as our ships might draw away, the British would close in
(3 SHIPS) - at a higher speed to any range they might choose. And so our
] 21KNOTS, fleet would quickly be run down.
-24,:300 Yo5. 2 14*GUNS, Examine this drawing carefully. Tt shows why naval officers
gg’:ggvos advocate the spending of $6,500,000 to increase the ranges
- o B o ’ b of our guns.
~ .
! Although the two countries in question, the two largest naval
- <22, 00000 Ty G S powers, are supposed to have an equal tonnage under the recent
Naval Arms Conference, the truth is that the
RIZ0000NDS: 325 Saae United States has only 528,850 tons as against
o RRc 596,150 tons for the other first power nation.
ROY 2 - The American tonnage is divided among eigh-
So AL s teen ships, while the larger tonnage is the total
CL REI R of twenty-two ships. All are first line craft,
Asg oN L
S ==l
TEXAS, ARIZONA AND * Mr. Schornstheimer i
L;f:::;i)s ( it NEVADA CLASSES ::rrnmand;rl;g ranl;{ am‘i :ﬁl:e:tgrves, gﬁm&mi
| > thar wi our aval p ems,
15 “GUNS, A e {6 SHIPS)
RANGE 21 KNOTS,
24,300 YDS, v 000 YO 5 GLUNG,
' ~2077 RANGE

20,000

WYOMING CLASS
(2 SHIPS) 21 KNOTS,

RENOWN CLASS 12°GUNS, RANGE _ UTAH CLASS
{2 SHIPS) 30 KNQTS, | 22,000 (2 SHIPS)21 KNOTS,

24,300 YDS.

20,060 YDS.

Ve,

JRON DUKE CLASS P
(4 SHIPS) 22 KNOTS, I3.5"GUNS, s
RANGE 23,800 YDS. K3
v
—NOTE—

c]'t‘:’(g (5

TIGER 30 KNOTS, 13.5“GUNS,
RANGE 23800 YDs.

(> —— > — ol -
~ US.RANGE
BRITISH RANGED
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\ U4 opl S\t
Underground Cities NeE S
From cave man back tc save man seems to be the trend of citilization. At least, that will be the trend @\\ )Y
if warfare continues. Eelow is depicted the city of the future built completely underground for the WY 4 -

sake of safety from enemy aircraft. Note the way ail outlets are camoufiaged. The arrangements for
carry.ng the sun’s rays underground and the method of using waterpower and radio is ingenious. Every-
thing will be ccnsolidated and grouped so as to put each inch of room to the greatest possible advan-
tage. Crops will be raied underground. Several of them will be taken from the same piece of soil
yearly by the art of electrically forcing the growth of the plants. Even the protective armament for
the city will be electrical. —Suggested by Lyman Mason.

UTOMATIC LONG RANGE =————
DISAPPEARING GUNS ==

Y

FACIORIES COMES fICARBAGE _ | ; ' o3 % . “\j:‘\ T
i AGAZ
“CREWS QU

OUT OF HOUNTAIN, IS

’
PRODUCING = ;
MAKING IT LOOK ALCOHOLS, = ¥ " ) Z s
LIKE VOLCANIC 05 Renzor = / ‘ Y -t ) 3\ Rt
ACTION CONFUS R IFERTILIZERS, CHAR : . [ XL

ING ENEMY. [MCOAL FATS AND 8 : # Frechm o
ILLUMINATING GASES., & ' G .‘“
GAS, OIL AND HEAT FROM ' B

L, COALTARPRODUCTS ¢
AT AND DYES ~ UNDERGROUND %OURCES

'lIlnnn-.,"“
N e TTYeTUre T IIXTT
’\/%;\\ a 3%\ ‘ ‘:" LR
~y o S &
0G| B B

REFLECTING
MIRRAIRS

INTENSIVE FARMING
UNDERGROLUND WITH -
REFLECTED SUNLIGHT

SUPPOQD WATER DRIVING HUGE

TURBINES TO PRODUCE
ELECTRICITY FOR POWER, 54
HEAT AND LIGHT 23

,p,lE

Y AND
ERS TRAINING
QUARTERS

'j"l :

3
ELECTRIC AUTOS OPERATED
BY INDUCED CURRENT  /
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Italian Movie Spectacle

Complete Scene of Old Battle Re-enacted.

SPANIARDS ATTACK
ING IN HOLLOW
SQUARE FORMATION

]
7 MWM~ .

DIRECTOR’S PLATFORM
OVERLOOKING ENTIRE

b

SPANISH ADVANCE
GUARD IN HAND-
TO-HAND COMBAT
Wit FRENCH

v P
l |

ASSISTANT
DIRECTOR
AND CAMER

o ...
P
4

=7

3

SPECTATORS =

”“' 3

y BN

N
Ry e L X S

A battle scene, enacted with so much realism that 42 of its participants had
to be sent to a hospital, is the climax in the mew Italian film, “Cyrano de
Bergerac.’” In order to gain the flast bit of realism from the scenes the
directors took the company to the field where the battle was to be fought and
put them through military drills each day for six weeks so that they would be
worked into the spirit of the play. The photographing of the huge scene con-

tained no -small obstacles for the photographers. The panoramic scenes were

taken from a hill at each side of the field of battle. Towers were built and ‘ Bt a "
the cameras placed atop them. To show the movements of the various troops, DIRECTOR AND HiS ASSISTANTS ON 0843 43075 IV T 11
an automobile was equipped with four platforms (shown in the lower drawing TOP OF PLATFORM FOLLOWING OPER- | ig.iat ik

at the right) to carry camera men. This car moved along a road at the side ATIONS RECEIVING REPORTS BY TELE- PLd e

of the field taking the most important scenes of conflict. The directing of the PHONE FROM OTHER POINTS OF [T

spectacle was done with the assistance of a licated tefephone system. The ‘OBSERVATION AND PHOTOGRAPMY, AND

general director was stationed on a tower (near the top right corner of the TELEPHONING ORDERS TO SUCH POINTS

above drawing) with his techmical director and the plans of the scene. There
were more than a dozen sub-directors, each of whom was in constant tele-
phone communication with their chief. One director was in. charge of each
unit of troops and there was one at each of the four battle formations seeing MOTOR TRUCK FOLLOWING
to the carrying out of their chief's orders. The scene was so large that the THE TIDE OF BATTLE ®va, ,,{
director had to use field glasses to watch the operations. The center drawing T henal
shows the chief- director atep his tower. During the hattle 42 people were
wounded in one way and- another, Cannon exploded, men were unhorsed in the
rush and some were erushed by the surge of the mob. A prize of 1,000 lire
was offered to the color-bearer who kept his standard aloft the longest. The
scenes were taken on a field a few miles from Rome. Ten thousand soldiers
were used .in the battle which followed the original in every detail.

INVENT

4 BY SCIENCE AND
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Replica of First Locomotive

Stevenson’s “Rocket” Rebuilt for Movies. Run by Auto Motor.

AN exact replica of Steven.
son’s ‘‘Rocket” was built
in detail recently for the
making of a Buster Keaton
comedy,.. The story called
for a trip in oae of the
first railroad trains so there
was nothing for the technical
director to do hut rebuild
one of the first trains. The
only one in existesice at the
present time is the property
of the New York Centra!
Raijroad and af th: time the
picture was taken it was on
an exhibition tria in the
East, making the freight
charges on inoving it consid-
erable. At the right is a
Yhoto of the first frain as it
was.  constructed by the
movie peop'e, traveling over
a stretch of road near the
California studio. As it was
for a narrow gauge track
even the roadbed had to be
built for it. Note the tender

et e, TP SR T, SR T e 7

Below in the inset may be
seen the method used by the
Keaton technital  director,
Mr. Fred Gabouri, in con-
structing the engine. 0f
Course, grinding cylinders,
erecting  and - connecting a
bailer, installing grates and
lining up all the parts would
have incurred a great deal’
more expense than was neces-
sary. The necessity of all
this shop work was obviated
by simply making the engine
out of sheet iron in the
exact pattern of the original
and. then installing a good
sized automobife engine in
the boiler. The enpine drove
the locomotive through 2
worm gear to the back axle.
Smoke was made to issue
from the stack by the simple
means of smoke-pots. Com-
pleted, the engine went over
its course hau'ing the three
cars at_a fifteen mile an hour

at the rear of the engine
and the open baggage car folt

clip.- The whole power unit
with the engine was left in-
tact, even to the brake,

Directly ahove is shown the engineer’s
place on the engin:. The locomotive
was so small that the engineer did
his own firing. " lu. this case, of
course, the engineer did fothing but
shift gears and apoly the foot brake
cn  the automobile . engine. The
wood in the tender was not used,
being placed there to give realism
to the picture. Note the wooden
wheels on the locomotive and the
short distance from the axle to the
driving pin to whick the connecting
rod is attached. At the right we
see  Buster on a focomotive of a
little later period, one that came
into general use abeut the time of
the first” transcontinental railroad.

Above is shown the Xeaton train in |
front. of one of the villages it is
suppesed to pass through in its trip
through the picture, Note that the
buildings are simply shells erected
by tie movie producer especially for
the picture. The technical director
who buift the locomotive estimated
that the cost of the ‘“‘Rocket’s” con-
struction and the building of the
special lengths of narrow  pauge
track uwpon which it ran at about
$20,000. The picture below graph-
ically shows the old time methods
of travel when 15 miles per hour was
consilered express time. M a diner
had been hooked onto such a train
it would have stopped it.

zin

-
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Fight Tunnels Under the Hudson

Vehicular Tunnels Under Hudson River Proposed to Relieve Traffic.
By W. B. ARVIN.

°

STEEL SHELL

HARLEM RIVER

TUN
(ééNTEMPL

¥
FRESH AIR
FORCED Jii:

L —

slt{CE such a great amount of raw material and food products that come into New Yark must come
in by way of New Jersey and since the butk of the truck and vehicular traffic between the New

(2) TUNNELS!

CONTEMPLA- England states and the Middie Atfantic states must come throu i
1 H gh New York City by some means |
EDGEWATER : TED ather than the present ferry system must be provided for moving the traffic across the Hudson River. ||
The Port of New York Autharity has arrived at a plan for solving this problem. 1t is to build ]

vehicular tunnels under the river and to construct a bridge at the extreme northern fimit of the
trafiic congestion. This program at present is in embryo but enough facts are available to warrant
a tentative plan of the character of the completed project. One of the tunnels—the one termin-

atfng at Camal Street—is now under construction and will probably he completed late in 1925. ‘
According to the Port Authority traffic in this tunnel will reach the point of Saturation practically |
as soon as it is opened. Accordingly, their ptans call for the construction of the other three tun-
nels shown in the sketch. Two of them will accommodate four traffic ways two in each direction.
The third one will allow for one traffic channel in each direction. A bridge, taking advantage of natural
approaches at both sides of the river, will probably be constructed somewhere near the northern end
of Manhattan isiand. The exact form of the new tunnels depends upon the success of the Canal
Street yenture now nearing completion. One of the arcblems it will solve for the -new tunnels is that
of ventilation. ‘The insert at the top of the page shows the plan being followed in its construc-
tion. Forced ventilation is depended upon to keep the air clean. Vebhicles are to pass through it
under their own power. Eagineers claim that the ventilation system will have sufficient capacity to
clear the air of noxious gases of internal combustion motors. if this system fails, the new tunrels
will have a system of moving platfarms to carry the vehicies through the tunnels, obviating the neces-
sity of running motors and a smaller ventilation system. A _tentative plan for the moving plat-
forms is shown in the bottom inset. No motors are used. The field coils act on the armatures,

r which are of the inducticn type, fastened beneath the car frames. v
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ncient Perpetual Motion
Perpetual Motion Schemes Invented During the 17th Century.
By DR. G. SCHMITZ,

RS o oo

=

Above is shown: the
ce'ebrated  wheel of
Orftyreus, which for a
time amazed the world
whife it really seemed
to go. [ts inmer ar-
rangement recails the
wheel of the Marguis
of Worcester. Finally
the deceit came to
light.  The apparatus
was rotated by means
of concealed conmpec-
tions by the brother
and servant of the in-
ventor.  There is no
record as to whether
stock was sold on the
strength of the wheel.

Above we see a mill of
the 17th Century sup-
posedly driven hy a per-
petual motion mntor. The
stone M, for grinding
the grain is driven by
water from tank A,
which  passes  through
trough B, actuating the
blades of the turhine €,
which transimit the mo-
tion through D to M.
At the same time the
toothed arrangement on
D, drives gears F, G and
H, turning the wate
screw K, and raising the
water up. into tank A
again. L is a fly wheel,

Left. The principle of
the weights beng fur-
ther from the center of
the wheel on the de-
scending  side, than
those on the ascending
portion of the wheel is
even today, thoupht to
be canable of ‘causing
a wheel to turn. Al
wheels. built according
fo this design have
stood still, due to the
fact that there is al-
ways a preponderance
of weights ' which have
to be raised, while
some falling weights

At the right is a very
old fallacy making use of
the siphon princio'e. It
is well -known that ome
arm of a siphon must se
longer than the other in
order to permit it te
operate. Then the flow
will be in. the directicn

of the longer arm. In
order ‘to increase the
weight of water in the
shorter arm, the inven-
tor of this device in-
creased  the diamete-.
He believed that’ water
from the river or stream
|could be raised above its
l . own -height.

vessel which on rising E
opened valve H, and
the vesse! B. When
it was full the weight
of the water was sup-
posed to carry it down
and at the same time
operate a pump, which
was to fill the vessel
B with water. When
Z reached the bottom,
it was to be tipped
by rope C, and the
counterpoise  was to
raise it to the top !

apain, ‘

| —————= : develop no power,
Bight.  Z is a water ; =
y/

( IcontsMus xm. FAGTNA.+23.
. mee—)___ | tseti—

AN
o | W

.
«

Left. The vessel D
is. filled from the tank
B, and then by its own
weight  goes  down,
Meanwhile vessel C
which has just heen
emptied, is pulled up
by D. Water is
forced from ' the pump
F into container A.
The device did not
work.  Reasgn—water

8 B canngt be lifted to a
{ 4 greater height by a
| force exerted by an
eguivalent amouht of
water falling through
a shorter “distance.

R

Ay 41 3
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luman-=F 1y’ Pictures

Actor Crawls Up Side of Horizontal Building

AS SHOWN ON
SCREEN, "HUMAN.
FLY" APPEARS T0
CRAWL UP FLAT
SURFACES OF
BUILDING=

Many an audience has looked at some actor presumably cfimbing up the sheer
side of a sky-scraper, and held its hreath with suspense, expecting the actor
to lose his foot-hold and falk down several stories to the concrete pave-
ment below. It is guite simple business, however, and contains little more
danger than crewling across the kitchen floor. At the right may be seen
| the method employed by directors, An exact replica of the side of a real
building is constructed out of wall board. The only departure in the new
building being that it is built horizontally instead of vertically. It is
supnorted on a wooden frame about twenty feet above the floor of the studio.
The side of the frame is covered with a canvas scene to imitate the side
of the building arcund the corner from the side used by the actors. Actors
sit beneath the frame with their heads out of the windows, All through
the showing cut-backs are given of the crowd standing below the performer,
These trowd scemes are merely excerpts from weekly news reels showing
crowds standing hefore a sport score board. The side of the building used
is made to resembie the one before which the crowd is standing.

P A ST T .
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% AS THRILLING ESCAPE OF BANDIT APPEARS
" ON SCREEN. NEGATIVE OF TWO BUILDINGS
I Yﬁ AND STREET SCENE BELOW IS FIRSY YAKEN

"FROM ADJOINING BUILDING, THEN STUD!O
iy NEGATIVE OF LEAP IS SUPERIMPOSED.

*ﬂ- 5
At -the conclusion of the French film in which the above method was used the

human-fly who has just crawied to the top of the building makes a flying
teap from the roof of cne building to the roof of another over a narrow
street. The jump would have been almost impossible—at least, too danger-
ous for any actor to attempt—had not some means of mechanical protection
been provided. This stunt was taken with the aid of superimposition. First
the background of buifdings and street was taken and then the feap was made
in the studio with the aid of a wire and pulley as Shown in the drawing to
the right. Contrary to the usual procedure In such cases the figures were
simply supsrimposed upon the background of buildings taken in the previous
exposure, This was effected by aflowing all of the action in the second ex-
posure to be made against a perfectly white background, The methad of
harnessing the actor for the jump is plainly shown in the illustration. The

wires and pulley gear was all painted white in order to be invisible.

OLD FILM SHOWING
CROWD IN FRONT OF
SCORE BOARD UTIL
IZED FOR STREET
SCENE AND SPECTATORS

£
"

K

=

- FRONT OF BUWLDING MADE OF wALL BOARD
AND CANVAS ON HORIZONTAL WOODEN
FRAME . REAL WINDOWS USED.

ACTORS SIT IN CHAIRS WITH HEADS AND
SHOULDERS STICKING THROUGH WINDOWS

....‘H UMAN FLY

2 AR ALY

I/“-wms, PAINTED WHITE

WHITE CURTAIN |

®e
k. :
Q
WHITE ﬁ
BOX
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Popular Home Magic

Stunts That Mystify and Can Be Performed With Simple Apparatus.

1101
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:
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To demonstrate €he principle of the turbines place
three hent soda straws into the sides of a hollowed out
cork and place a glass tube into the top of the cork.
If water is allowec to flow down the central rod prop-
erly suspended, thke thing will whirl like a turbine,

Yo make electricity at home simply paste a strip of
tinfoit around a straight famp chimn®y, run another strip
atong the side, wrap fine wiré around this and attach
two strips of foil t3 its bottom. Rub the inside of the
chimney with vwoolen cloth and the leaves part.

4

tf a paper figure is attached to the end of a stick,
halanced as skown, and a bunch of grapes is attached
at the other end and soda .water is pcured into the
g'ass, the figare will dance as the bubbles cause the
grapes to rise, and fall again whea the bubbles burst.

»

If a coin is placed under a glass which is supported
by two forks as shown in the illustration, it may
be removed from under the glass without touching
the glass or the forks by simply scratching the table
cloth in your own direction. . The coin moves slowly.

FrLSE

If you try to brusa a coin out of the palm of your

hand you will find that it is a rather difficult process

since the softness of the bristles of the brush tend

to force the coin more firm'y against your hand,
while they de not move it at all laterally.

Water may be made to flow “up hill"” by connecting
two plasses with a tube, as shown, and p'acing a
Iiai;ted candle in the top g'ass which is then cov-
ered.

the place of the consumed oxygen.

This stunt does not, properly, come under -the head
of magic a'though it takes more dexterity than” a
great many stunts of magic. The ohject is to bal-
ance the tumbler atop the two knives which are bal.
anced on the cone headed corks in the two botties.

=3

The vacuum created draws the water up to take -

To prove that magnetism has no effect on heated

iron make a smalt wheel out of iron wire as shown

abave, supporting it so ‘it swings freely. 1f_ the

candle and magnet are placed as shown the wheel
will turn slowly.

g U

&
— -

Question: Arrange four wine glasses so that the tops

of aii of them are eguidistant from the center of the

foot' of one glass and that the centers of the bot-

toms are at the same time eguidistant from the center
of the top of the same glass.

i,

Build up 'a tower of checkers using a fair amount’
of care, seeing thal they stack straight. Then with a
table knife knock the bottom piece out of the pile
without upsetting fhe rema'nder of- the co'umn. The
blow must be swift and have a fair amount of force,

If you wish to wake a temporary ‘magnet’ out of one
of the steel table knives, simply iay the knife. on
top of the coa! shove!, stroke it in one directign and
with some amount of force with the poker. : A-fairly
good ~temporary’ magnet-may -resuits _

wwWwW americanradiohistorv com

A needte may be driven through a coin if the coin

is p'aced hetween two books so that its center is
clear, The needie is first run through a large cork
which cavers most of it The polat is placed on
the coin and the needle and cork are struck smartiy.

Wide World Photes.
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foon Compared

How Our Planet Measures Up With Mars, Saturn and Venus.

By ISABEL M. LEWIS, M. A.
OF THE U. S. NAVAL OBSERVATORY

cOMPARED to Saturn the earth does not cut so graceful a figure as to
size. In fact, the earth is not as large in diameter as the inner
ring which surrounds that planet. As for the moon, it would Just about
fit in the space between the inner and the outer rings. In the illustra-
tion above our satellite is hardly more than a spot on the paper as com-
pared to the pigantic ringed sphere that floats around the sun even as
the earth. 1if the earth were superimposed upon the bright ring it
would be just four-ninths as wide as the ring. The moon, which is about
2,200 mifes in diameter, would slip comfortably into Cassini’s division
between bright, wide, inside ring and the outer one. The width of the
bright ring is approximately 18,000 miles while the diameter of the
earth is 8,000 miles. This gives a good idea of the earth's size.

Comparisons indeed become adious when the size of the earth is projected fupon
the disk of the sun. Quite a guantity of earths could be dumped inta the sun
without any appreciable effect being produced upon the center of our salar
system. One of the best ideas of the earth’s size as compared with the master
of this solar system’s activities may be gained by comparing the small spot
that represents the earth (in the abave illustration) with those which repre.
sent the much discussed sun spots. Two of these spots may be seen directly
above the earth’s projection. The above phatograph of the sun was taken by
the light of calcium and p'ainly shews the umbras or central darkest portion
of the above mentioned sun spots. The diameter of the sun is 864,000 miles
while that of the earth is 8,000. In' the small photograph at the left the
earth is compared with Mars. The photoyraph of Mars was taken by Prof.

Barnard with a 40-inch refractor telescope at Yerkes Observatory during - the
last ctlose cppssition of Mars to the earth which accurred in September, 190S.
The diameter of Mars is 4,120 miles. The crescent. representing the earth
shaws how our planet would appear through a telescope of the same magnifica-
tion made at the same-time the photograph was taken if the observation were
made from Mars. At the exact time of the opposition the earth is invisible
fram Mars since it fies directly between that p'anet and the sun. -Just before
and after the opposition, however, the earth would appear to an observer on
our neighbar planet as the sfender crescent shown in the illustration. An ob-
server ¢n that planet cou'd never s2e the earth as plainly as astronomers here
are ab'e to view Mars. When the two pianets are closest together the earth
is very unfavorabfy placed for observation while we can see Mars plainly.

Here the earth and Venus are compared. The illustration of the earth
shows haw it would appear to observers on Venus it the ohservations
were taken at the time the photograph of Venus was taken from the
earth. Of course, both photopraphs would have to be taken with the
aid of a telescape. The present photagraph of our sister pianet was
taken by Prof. Barnard with the 40-inch refracting telescope at
Yerkes Observatory. It was taken at an inferior conjunction with the
sun. At the time the earth was near opposition with all of the disk
illuminated as shawn. A telescopic photograph from Venus would
have disclosed large dark areas following pretty closely the outlines
of the centinents. From Venus at the time mentioned a much .clearer
view of the earth could be gained from that planet than from Mars.

8 T LT ..

1000 ASTEROIDS COULD BE PLACED WITHIN THE UNITED STATES

CERES - /F HALF -BUK ;
IN THE GROUND WOULD
NEARLY FILL THE STRTE

CERES S90 OF TEXAS. IT WOULD TOWER

EARTH COMPARED

The moan is p'aced near the earth in the drawing and is shown to be

about one-fourth the diameter of the earth. At the right is given a
comparative measure of the size of the earth and the smaller members
of the solar system—the Asteroids. However, we do nct need the whole earth for
such a measurement since the United States is large enaugh to ho'd a!l of them. A
comparison of the largest of the lat, Ceres, and the earth is given, hawever, as a
means of connecting their size with the other members of the system. {f Ceres
should teavé its path. and. strike the earth, light squarely in the middie of Texas

and sink into the ground about half way, Texas would become a mountain about’
240 miles in height. 1f all of thece small members, following their own course
around the sun, each in its individual orbit, should strike the United States
they would all he accommodated and there would still be room for a few farms
and cities left over. There are about a thousand of these Asteroids now known.

www americanradiohistorv com

240 MILE S ABOYE THE SURFACE




Science and Invention for March, 1924

1103

To the Sun, Moon and Planets

Terrestrial Areas Compared to the Moon.

By ISABEL M. LEWIS, M. A.
OF THE U. S. NAVAL OBSERVATORY

SER-OF G R
SERENITY 1R

. As.
(31z2¢ or
ENGLAND)
e

The -above photograph of the moon taken at the Yerkes Ohservatory with
an - inverting te'escope serves very wefl as a map. of the earth's sateilite.
The names of a number of the points of interest on the surface of the
moon are given, The above illustraticn gives an idea more of the pen-
eral contour with the rarious areas of discoloration whi'e the i'lustration
below is devoted more to the details which are not shown in the ahove.
The Sea of Fertility, as one of the dark areas is ca'led, is practically
equal in size to the State of California, There is no standard theory as
to what these areas ave. To get an idea of the compete size of the
mocn the stretch just he’ow shows how the moon wou'd appear super-
imp-sed upon the United States. It wou'd cover practically all of the
country to the Rocky Mountains and would lap over north and south.

<

MOON 2,160 ML, &

CALIFORNIA
/158 600

sq M

WEST

NOR TH
DANQTH

The photograph at the right gives a little more clearly the details of the
moon’s surface but it takes in only a litt’e more than half of the full
disk of the satellite. It was taken through a 40-inch refractor at Yerkes
with the aid of a colcr screen. Many of the points shown in the above
phato are given in this one and the craters and the generai rough appear-
ance of the surface is much more plain'y indicated. The Ptolemy crater
seen just a little abose the center of the photo at the left margin is
about 115 miles in diameter and incloses an area equal in size to the
State of Massachusetts. In the south quarter in this photograph the whole
surface of the mocn, a'mast, is covered with these crater-like configura-
tions. Many of them are land-marks on the surface of our satellite and
have heen named by astronomers.
referred to some one of the known land-marks in order to p'ace it. The
Plato crater which lies toward the northern extremity is about 60 miles
in diameter. Copernicus is probab'y the most well known of all the spots
on the moon. Most every amateur astronomer knows it. It lies in the
middle of a flarge area marked by the Sea of Showers to the north,
the Ocean of Storms ta the east (this contaihs an area of a little more
than 2,000,000 square mi‘es), the Sea of Clouds (from which juts the Sea

little Sea of Moisture is approximate'y the size of Eng'and.

Other facts regarding its surface are |

70000
Sq M

ture Jike a fittte Leadland) cn the south and the Sea of Vapors on the wesit. The
of Mare Crisium. a fittle
below Fertility and just to the west of Tranquility is a hif over 70,000 square

SIZE OF
=" THE EARTH

SHADOW
. oF
SATELLITE SATELLITE
o T

Fil

Another. comparison of the
size of the earth to one of
the larger planets is seen
above. The spot represent-
ing the earth may be seen
above the shadow of the 111
Satellite of Jupiter.  The

planet itself is of course,
represented by the large ]
circle. This photograph of

the hupe planet was taken
by E. C. Slipher at the
Lowell Observatory with the
aid of a 24-in:h refracting
telescope. At the right may
be seen the size of the
earth compared with a So'ar
Prom:nence, This  great
eruptive Prominence is no
less than 160,000 miles in
height. It was photo-
graphed at the Yerkes 0b- ® -
servatory. The globe representing the earth may be seen toward the top
of the photograph. Of course, in all the comparative pictures the sizes
are drawn to scale and superimpozed on the photographs.

N
A 0S5 m:
r.?’l°1€'"y(/'f¢ ssachusetts
Basss | "5 oo se o,
Sq¢. M .

of Mois-

miles in area making it about the size of North Oakota or Wyoming.
at Plato and running south in an uncven f(ine is a string of five craters that are
interesting, the smallest one of the group being 23 miles in diamater.

an open space, further to the south is found a whote cluster of craters.

Beginning

After passing
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Is the World Flat; Does [t Move?

Several Proofs That the World is a Sphere and Moves

SHIPFULLLY REAPPEARS,
TNEY CLAIM, BUT TNE
FACT 13- 1T DOES NOT

OUR YIEW THROUGH FLAT EARTH THEOR-
THE TELESCOPE 1ST'S VIEW

[ ¥ view of the fact that several books pretending to prove that the earth is flat  plicated proof is Foucault's pendul 1t a pendulum js ctonstructed as shown
have been brought to the attention of the editor during the past month several in the above sketch, it “will be found to make its way partly around a circle
proofs of the earth’s sphericity given by Isabel M. Lewis, M. A, are reproduced. in the narthern and southern hemispheres whi'e at the eguator it will continue
Several of them are more ar less unknown to the layman. The first ane, of course, to swing in one plane continuously. Also, the rate at which it travels around
is, that if a traveler journeys due east or west he will return to his starting the circle will he a fixed relation to the latitude in which the experiment is per-
This could not happen except on a spherical earth. Another standard formed. A pendulum always swings in the same plane, if undisturbed, so as the

point.
areof is the fact that vessels at sea always appear masts first to the ohserver  earth moves. the ang'e of the marks which the pendulum makes in the sand
an land. The curvature of the earth hides the hull of the vessel. A more com- is changed in relation fo the original plane. Fig. B shows this clearly.
P
v~ EASTWARD NORTHWARD SOUTHWARD
, MOTION ZERO NORTHERM SOUTHERN FLOWING RIVER FLOWING RIVER
60°N. EAST-  (HEMISPHERE | HEMISPHERE | ,f P
WARD MOTION ' ' y : >
SO0/ eI M L EAST WES EAST
H — BANK  BAMK BANK
z EO;J_ATOR : i " RIVERS OF NORTMERN MEM/ISPHERE
30,*";‘""0 : J H TEND TO WEARR THEIR RIGHT MAND BANKS
1000 ML o, NORTHWARD __ _SOUTHWARD p
PER.MR. FLOWING ?% Foriowe mvsn‘r',?[l—]
oL - WES EASY v
\Z\gmn E‘:gsi;ou BAN! BANK BANK BANK
. 00 MI. HR. RIVERS OF SOUTHERN NEMISPHERE
7Y P EASTWARD HEMISPHERE HEMISPHERE| 7£ND 70 WEAR THEIR LEFT NAND BANKS
MOTION ZERO st e

The rotation of the earth is tne only means of explaining the steady trade winds by the earth’s rotation coutd be measured. The same cause results in the bend
that is visible in every cyclone. All pictures of tnem show this peculiarity. The

and their almost constant directions. One of the surest proofs of the earth’s revo- |
Jution is the fact that shells from large guns are puiled off their course when fired fact that they bead in one directicn in the northern hemisphere and in the opposite
in a northerly or southerly direction. |f a projectile were fired with sufficient direction in the southern hemispiere is only another proof that the world rotates.
strenoth and there were no conditions to disturb ids course this deviation caused  The same principle causes the wear in river banks illustrated directly above.

OF SUN

ON EQUATOR
DIRECTION

A ROTATING
SPHERE BULGES]
AT EQURTOR
AND FLATTENS
AT THE POLES

DIRECTION

NIGHT NIGHT
SIDE

[3 I S b1 4 [3 m S
- AT WINTER SOLSTICE,DEC.22. AT THE EQUINOXES, MAR 2LE SEP.23. AT SUMMERSOLSTICE, JUNE 21

Any physics laboratory can prove that a sphere rotating will tend to bulge at its on account of the carth’s rotation around the sun and on account of the tilt of
eguator and to become flattened at its poles. This is true of the earth and has the earth’s axis. The shaded portion of the different spheres represent the dark
been proven many times. In the diagram at the right is a plan showing the rea- periods. By taking any point, P, on the spheres and following them around it will
son for the difference in the length of days and niphts at the different seasons of be evident that the dark portion dees not cut the parallels of fatitude in equal
the year. At the eguator the days and nights are of nearly the same length. parts except at the eyuinoxes. At other times the days are longer or sharter
In the northern and southern latitudes, however, the periods are of different lengths according to the earth’s position. How can the flat-earth theorists explain this?

AUTUMNAL FQUINOX, SEPT.23
L~ SURVEYOR'S 3 POLES ALL SAME HEIGHT ON LEVEL PLAIN

WINTER SOtL-
STICE. DEC.22. | :
PERIMELION —» . 1::5.}5‘3"
(NEAREST SUN} | 3 gl
yo el JULY S
SUMMER SOL-
STICE, JUNE 22

VERRAL EQUINOX, MAR, 21,

Ancther guestion for the flat-earth theorists to answer is how the northern winters of the southern hemisphere—it moves more rapidly than when it is in apheWon—
are seven days shorter than the narthern summers? On the proper theory that the which occurs in the northern summer and in the southern winter. The resulting
earth is round and does both revolve and move around the sun the guestion is easily difference between the length of time that "‘the .sun is north and south of the
answered. The difference of seven days in the fength of time that the sun is north equator amounts to seven days. This movement of the earth in regard to the
and south of the equator respectively arises from the fact that the earth travels sun is illustrated in the diagram at the left. One of the cleares} proofs of the
around the sun in an ellipse instead of a circle. When it is in perikelion, or near- earth's curvature is shown at the right. With a _surveynr'§ transit, posts and a
est the sun,—which occurs in the winter of the northern hemisphere and summer level stretch of land, the curvature (B-D=8 inches) is clearly measurable.
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Mechanics of a Stock Sale

Complicated System of Private Wires Covers Country

START

BROKERS OFFICE
IN ST LOUIS =

= SN

e ——

Customer gives ordec to @
sell. Clerk gives it to tel
egrapher who sends it on
private wireto New York

STEEL LISTED
WITH SALES

£8ID € ASKE'si
QUOTATIONS

BROKER'S
NUMBER
APPEARING
ON AHNUNC'A“’
ToR BOARD ¢ Broker gets order
¢ from Clerk and takes
E ¥ L't t-z? Post where Stock ®
, s /s listed.
.

c-)-’----’

FINISH

hd -
Q..-)s’,-

First Broker sayshe will a

P s o e e P e

Phone Clerk at booth
in Exchange takes the
order and calls Floor
Member by pressing a
button calling himon
Annunciator Board

BROKER'S OFFICE

e

—— g IN NEW YORK
— T ;i WIRES FROM BRANCH
OFFICES ALL OVER E? ap

THE COUNTRY’

TO NEW YORK
STOCK EXCHANGE

Ocder comes n
on wire to New &
York Office. Tel- @ ’
egrapl: Opemtor

gives it to boy who

gives it toPhone Cleck e

AMesseng er takes slip

of sale to Telegrapher
-

TELEGRAPH STATION  (7)
ON EXCHANGE FLOOR
WIRES FROM 4 TELEGRRPH

STRTIONS MEET ON FLOOR
OF EXCHANGE WHERE THE

VOTATION
SG[[ 200 ftee/ at 74%’. ‘§‘ *Qr/ck;:k' wmz ffgfv‘;;g«%u-
Other Broker says he . B e

will buy it

FIVE MINUTES AFTER SALE IS COMYF-
PLETED IN NEW YORK, QUOTRT/IONS
OF 1T PPPEAR INSTLOUIS E ATLAINTA

! i 'Ji"",
. BROKERS OFFICE
2 IN ATLANTA

Customer gives order
to buy; order follows

same course as the

one to sell above

ONTRARY to the general opinion that most of the business
of Wall Street is done by New Yorkers are the mechanical
facts of the case. Every town of any size in the country has

its branch broker’s office with a private wire to the New York
office and another private wire carrying ticker service. Above
is graphically shown how a sale is made. In a broker’s office in
St. Louis a patron gives an order to sell, say, 200 shares of a
stee]l stock after he has looked at the quotation on the ticker,
which is operated from the floor of the central stock exchange in
New York City. At some other branch office, say in Atlanta,
another customer looking for securities gives an order to his local
broker to buy 200 steel. These two orders are carried to New
York over leased wires. There a telegrapher receives the message

--------’--—--n--’—‘

e |
Py

BROKERS OFFICE @
IN NEW YORK

in the broker’s office and it is telephoned to a clerk in a booth on
the floor of the exchange. He presses a button which causes a
number—the number of his employer—to show on a huge annun-
ciator board at the end of the exchange floor. The floor memn-
bers representing the two brokerage houses from whose branches
the orders originated, go to the phone booth and take the order.
They then rush to the post on the floor where the steel stock is
listed. They then dicker, and the sale completed, a messenger lists
the sale and takes a notation of it to one of the four telegraphers
on the floor of exchange, whence it is sent out on the ticker.. Five
minutes after the two men have given their orders, the ticker records
the sale in the two offices as it- was made in New York. .
—W. B. Arvin.
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Garbage Turne

g
1

| w1

LA

7
P

'*;ﬁzw 5

d The refuse matter is thrown into the closed retorts which are heated and the volatile mat-
=; ter is driven off through a series of condensers and cleaners, which abstract the coal tar
products, leaving a good grade of illuminating gas.

g = Gas holder

By reducing _animal matter in refuse wﬁfﬁ a prt;cess of distillation, a Detioit

chemist has evolved a mlan for producing illuminating gas. ccal tar praoducts,

fertilizers, charcoal and coke from sewage and city garbape. Ais
,;;] 4 Scrubber contains ﬂ a i
a't?effa'?(-irr(l,t;'waten: N saw dust & slacked lime 1K $
a gwatel | I

,,—S__t- :
7= 8craper T
'r‘_ & =

R e
ol St L T
7o) e Wwater seal
i —==""Punfier c_:n,teuush .
l!’Ofl S vings ¢ arcuz\.
o,;,m%g',‘ggs'g:‘gg*;g},s lime, sawdust £ metaltic
ammonid tacekic acy sulphates
Garbage holder(isoiby) For loading furnace

IMustrated graphically above is shown the complete process used for the reclamation of
all waste containing carbon. The waste is first thrown into the retort, and the pas
carried through scrubbers and cleaners—shown to the right of the diagram—finally into
a pas-holder. After a number of experiments had been carried out by the manufac-
turers of the apparatus, it was found that a ton of ordinary city parbage can be
reduced by this process in a little less than three hours, producing the following prod-
ucts: Between 600 and 1,000 pounds of distillate containing ether, alcohol and ben-
zol; between 150 and 300 pounds of carbon fertilizer containing a high percentage of
nitrogen, phosphorous and potash; 10,000 cubic feet of illuminating gas, which is used
to fire the furnace. Experiments were also conducted in order to test the value of
waste wood, saw-dust and bagasse (the waste resulting from the grinding of sugar cane),

The retorts are construeted in batteries of three or more, in order that fud
my be saved in heating them. A temperature of 40G drgrees C. is maintained
withinn the retorts. This temperaturs is ample to break down the wasta.

and results were found to be even more satisfactory than those in reducing city waste.
It was found that a ton of saw-dust or other wood waste material could be reduced by
this process in slightly less than 80 minutes. —M. P. P. Riis.

A Stylographic Fountain Pen

DRAW oUT
TUBE #%0D

—

CUT AX DOTTED LINE

A very efficient fountain pen may be made by drawing out a plass tube of atout the
When it is drawn to a fine point
im @ Buwnszn flame, or over the kitchen gas range, the end is drawn to about the size of

diameter of an ordinary fountain per. as shown above.

It is then broken, as shown by the dotted line. and the end again heated,
A bit of cotton is pressed down
—NKenneth B. Murray,

a needle,
atter which it is blown through te ferm a small hole.
the tube covering the outlet at the bottom.

www americanradiohistorv com
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Fun on the Ice and Snow

I

By tying a sapding between two other
trees on the bank of a lake, and using
the spring of the sapling to propel
a sled or skaters, winter sport can be
greatly increased. Select a young tree
about four inches in diameter and tie
it between twc trees abont four feet
apart. Lash the sapling with a rope. |
Let the sled rast against the sapling
while it is pul'ed back with the rope.
When the sapling is released, skater or
sled will shoot acress the ice.

At the left is shown a
very exciting  winter
sport, but at the same
time one that is very
dangerous and should
not be attempted by
those who are not fairly
practised skaters. A
mound in the form of
the ane shown in the
lower  of the two

n sketches, is built three
or four feet high on the
surface of a lake or
streamn that is frozen.

" / The mound is made by
5 . il pilingdsno\ghin the form
7 If the old family rain barrel is split in half, the desired, en  pouring
;:_—' | _‘ i ‘;\HALFBA'QA)E[- ends removed, and the hoops bent over, as shown water over it, and al-
= X in the sketch to the left, the two halves of the lowing the whole to
\,v e __:’ba‘l- barrel used as sleds will return greatt divider}ds in ,.’//«‘kaHEAPED fLeetze. Experienced
h-g_' 4 winter pleasure. It is necessary that in riding a skaters taking the rise
HOOP BENT barrel as a sled, the coaster should sit at the ,/ De »TSA/OW will fly ten or twelve
¢ _ OVER rear in order that the front of the barrel may rise § .« et e SNOW § feet  through  the air
1 .0/w. abgve the roadway. However, this pre:atutti)on is | ——— ——m SOAKED before a'Iightinu. But
ug unnecessary if the barrel is used as a toboggan | sMoOOTH cRUS T 3 use care!

( R in sliding over a more or less new snow, since it. _\A//‘j/‘ L pewWiTH —Dale R. Van Horn.

p will make its own track. s WATER

r. bl FROTEN

——— .

BURNING COAL TWICE

GAS SSUING FROM HOLE
IN PAPER TUBE IGNITED

WITH A LIGHTED
MATCH

A SMOKE
. HEAT L055-10% HEAT USED 60

"FLUE GASES
HEAT LOSS 209

LUMP QF COAL

" ~BANKING FIRE
HEAT LO5S~ 0%
A CONCENFRATED MASS
OF HEAT, DERIVED FROM
THE SUN'S. RAYS AND
STORED FOR AEONS.

@ HEAT LOSS 40 :
HYDRAULIC MAIN ASHE BLOCK OF COAL
WATER IN HEAT LDSS 5o BURNING END
zzzn W R,
WATER ¢
4 GAS REGENERATOR
4 'SCRUBBER < o
-PURIFIER- R
REMOVAL OF CYAN- COAL N
OGEN COMPOUND FEEDER
AND SULPHUR
GAS
T FLUES
_ COAL
CONVEYOR-
CONVEYOR
COKE
DISCHARGE.

COKE MADE. JEstes I RS
FROM COAL % 7NN

= A CONVEYORS

AMMONIA WATER AND SULPHURETTED IRON OXIDE. TO HOUSE

HYDROGEN HYDRQOCYANIC ACID AND FACTORY—_ _
At the top of thz above sketch is graphically illustrated the usual efficiency with which taking off the volatile products in the form of illuminating gas and coal tar products witl
coal is burned. About sixty per cent of the fuel is used as actual heat, the remainder the resulting coke. At S is illustrated the gas producing methods used in a new Detroit
being wasted thrcugh various losses, At the extreme right on top is shown the inflam- plant where the gas is driven off by passing the coal in buckets over molten lead. This
mability of gases produced in burning paper which are not consumed in the flame. Below method produces the reaction much more thoroughly and at a lower temperature than
at the left is shown the methed of burning coal twice, i.e.,, heating it in a closed retort, the heated retort process. ~—I|smar Ginsberg, B, Sc., Chem. Eng,
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: Quantity Photograph Printing

By A. N. MIRZAOFF

With the constant increase in the use ' ; The method of
of cameras there has arisen a need - 4 placing the wood-
for quantity production in the print- ; \ en framed nega-
ing of photographs. The machine de- ~ tives in the ma-
picted here prints, develops and dries . ! chine for print-
prints at the rate of four thousand 1 y oo " ing them s
per hour. The machine with one oper- . shown to the
ator replaces eighteen men, U left. The nega-
- | & 1 tives rest on the
paper while it
passes under the
lights. 12 one
hundred watt
lamps furnish
illumination for
printing.

Above is shown the motor-operated fixing hath. The end-
less roll of sensitized paper carrying the prints goes di-
rectly from the developer to the fixing bath which stops
development at the proper time, At the left is shown the
printed paper with the photographs finished, rolling up

ready for cutting and delivery.

Above at the top of the page is shown the printed sensi- " - =5
tized paper passing fromr the printing machine - into the L . . q q
tank of developex where the photograph is brought out on At the right is shown the drying machine. The paper,
the paper. AIl work around the machine is done in a after passing over the rollers thraugh the developing,
weak yellaw light which will not affect the paper, vet gives 8 fixing and washing bath, is conducted, still in an end-
ampie illumination for the operator. less roll, between two gas heated, silvered rollers which
dry the water out before the paper comes out of the
machine ready for cutting.

Weighing less than 100 pounds and gacked in a case 12 by 18 inches when not in use opened for use, The boat may be knocked down or put together i i
the. boat shown in the above photographs is capable of carrying three persons. It is built by a boy, without tools. The stern js fitted in such g wa;gthatra":'le'lr:?unttgﬂetﬁotg:n:\t:;
of Jaminated three-ply wood and is cevered with heavy canvas to make it water-tight when be attached to it. The oars are built in sectiuns, the same as the remainder of the hoat,
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Test of Einstein’s Theory

PATH OF
LIGHT

Whether the ether immediately surrounding the earth is moved by the earth’s motion like
an air current set up around a revolving sphere or whether it is stationary as Einstein
claims, is to be determined in a test soon to be made by Professor Albert A. Michelson,
associated with Professor Henry Gordon Gale, at Chicago University. These professors
are also going to ascertain by direct test to what extent, if any, light rays are bent in
passing through the ether. For the test, a tubm of cast iron piping sealed at both
ends, lying flat 01 the ground, has been constructed. Attached to the tube is a vacuum
pump to exhaust the tube. The light rays are gathered hy the lens shown at the left,
and are then passed through an adiustable horizontal slit (the collimator), which gives a
parallel beam of light (or in other words, a straight line of tight). This light strikes

") Ny R PALSIT NG - LR
LIGHT RAY REFLECTED
INTO TU.BE

H SILVER,

0 EYE  coaTiNg
A’..%?j] PIECE  pERMITTING
N/ —» - /ATHE LIGHT

PG T e RAYS TO
. ADJUSTABLE

, ;
*1 IF LICHT RAYS ARE NOT BENT i

IF LIGHT RAYS AREBENT ||

the first of two mirrors set side by side at an angle of 45° in the same direction, which
are in line with two openings in the front of the tube. The first mirror has a thin silver
coating and will permit but one-half of the light ray, which is in the form of a straight
line, to be reflected into the tube. The other half passes through the first mirror and is
reflected from the second mirror immed ately in back of the first one. Both rays of light
are apain reflected by two 45° mirrors at the further end of the tube, and hoth are
apain collected at the eye-piece. If light rays are bent, the resulting heam ohserved at
the eye-piece will not be strayght, which it was when entering the exhausted chamber.
If the rays are not hent, the resulting beam seen through the eye-piece will be straight.

—K. D. Ganaway, Corresponding Reporter, No. 455.

New Piano KReyboard Aids Player

Intricate Positions Now Mastered Easily.

How many of us who play the piano find that it is almost impossible {o strike a
difficult ckord at times without having our fingers interfere with the black keys
when the white keys are to be played. In the ahove illustration, the inventor of
the new piano keyboard, Dr. Stoehr, is executing with his left hand a chord extend-
ing from C sharp on the new keyhoard to E, an octave and two notes distant.
His other fingers are playing D, G and A, while the first finger moves from high
£ to D skarp. Although a player with an extraordinary reach could encompass the
high and low notes, it would be practically impossible for him to press the other
notes of the intricate chord at the same time on an ordinary keyhoard. The same
is true of the position shown at the right. In this illustration the inventor is
playing a chord extending from low C sharp to high D sharp, a distance of an
octave and a note. He is also playing high C; at the same time he is trilling
rapidly or the notes A and G. —David Friedman.
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'N‘the recent Cosmopolitan produc-
" tion of “Little Old New York’ the
first voyage of the Clermont up the
Hudson had to be pictured. The cost
of huilding the boat would have heen
too great so the enterprising technica!
director saved his company a great
deal of money hy fitting up a scow
to resemble the boat. He secured the
craft from a towing company, gave
it a coat of paint and proceeded to
make a real hoat of it. The
problem was simplified by
the fact that the originat
Clermont was a side wheeler.
A small, single cylinder gaso-
line marine engine was placed
in  the hold. A dummy
hoiler and smiokestack, with
masts were installed,

e

Universal Robbery Signal

ﬂ ﬁal\lt

Science and Invention for March, 1924

Replica of “Clermont” for Movies

- :
Dummy baife? :
Jp with fife Cofutais!
[, Smoke

A -
17THP Sindle ¢ylinder marine
type gasoline’ engrna £

. o ¢
Above is shown a graphic diagram ©
the method used to convert the scow

into the Clermont. Of course, inte- 1
riors of the hoat were taken at studio  §
sets, One of the most interesting [
effects gained hy the building of the i
boat had no connection with the pic- }
ture. While the uhotpgranhers were \
waiting, preparing to picture the voy- \
age of the small boat, the Leviathan, ]
giant U. S. Shipping Board liner, i
steamed into her berth in ]
North River, In the center i
above may be seen the com- B
parative size of the two ves- 1
sels, one almost the earliest ¥
of the steam boats—the an-
cestor—the other, the largest §
vessel afloat today—the de-
scendant.  Many tugs are !

larger than the Clermont.

Eficient Electric Heater

| HEATING
(4273

—

™

COLO AIR

Most of the electric heaters in use at the present time do not take advantage of one
of the chief methods of dispersing heat through the atmosphere of the room being
heated, viz., convection, The heater shown above circumvents this inefficiency by instal.
ling the heating unit in a flue, thus giving the heated air a constant path for its move-
ment, thereby allowing the heater to spread its heat throughout the space to be
heated instead of focusing it. —Dr. E, A, Martin.

O FELRLRELLL IR L L 4 0

g R

The automohile is invariably the hest means of escape for the hold-up man and the
robber.  For that reason, any method which will aid in making known the identity
of the car used by the thieves will be effective in their capture. Above is shown a
very practical method. A numher flashing device, operated from police headqyuara
ters, is installed at all busy street intersections, thus enabling the license number of
the fleeing car to be flashed to thousands of pecale, —W., J. White,
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Scientific Problems and Puzzles

A Number of Everyday Scientific Questions That Are Interesting,

,+ LOWER TANK
PLATFORM
OF SCALES

|-

BY ERNEST K. CHAPIN, M.Sc.

AREA 0.03 5Q.IN.

Y

Suppose a pam of water is set upon the scales with an-

other pan beneath and balanced. If the water is allowed

to flow through the cock from the top pan to the bottom
one will the scales he unbalanced?

If a wooden roller is placed half in a tank of water as

shown ahove will the buoyancy acting on the-half of the

cylinder in the water cause it to rotate? If not, what
is the reason? How is the buoyancy distributed?

If the-applied force is the same in both of the cases

shown in this illustration could a greater force he ex-

erted with the thumhb on the pin or with the pair of
pliers? The pliers have a lever ratic of 10 to 1.

d‘k.

— COLD WATER

o — =

e s

L————d’nc‘z_w‘—m- ER——————

{1y 7o /lcz it [ I)T_] |u//—it,/,

It is a well known fact that live steam produces a much

nrore severe buarn than does hoiling hot water. Yet both

usually are of the same temperature.  Why does the steam
on the bare flesh produce a more painful wound?

Is this system bhalanced or will one of the weights move
downward and raise the other weight? Pivots A, B, C,
and D are fixed in position with respect to each other
but E, F, G, and H are free to move with the members.

It is a well known fact that culd water is heavier than
warm water and therefore sinks to the hottom of a hody |
of water. Why, then, does not ice form cn the bottom
of a lake and gradually build up to the surface? '

PIRECTION OF
MOTION

REAR OF
CAR SKIDS
AROUND

Ty

1 IO VOLTS

Is it possible for the boy standing in the stirrup of

the pulley shown in the above illustration to raise him-

self by pulling on the rope while he stands in the stir-
rup?  What force would be required to do this?

When the brakes are suddenly appiied to a swiftly mov-
ing automobile, the car often turns completely around
much as if the front wheels were a pivot. The rear
wheels, in suci cases, always skid nuch further, Why?

In the circuit shown here, if the lamips can withstand

voltanes up to 30, what is the maximum number of

lamps that can be burned out and what short circuit
is possible that will result in this number?

. PORCELAI N
DOOR-KNOSB

If the two tanks are filled to the same level before the

valve joining them is opened will there he any percept-

ible change in the level after the valve is opened?
Suppose that the valve passes no sand?

A cerfain cube floats in water.

Suppose that it is
momentarily forced down to the bottom of a tan¥ so.
that one face rests squarely on the bottom. with: no

water under the cube. Can cube rise if free?

www americanradiohistorv com

In very cold weather it has often been observed that
metal door knobs cling to the fingers while those made
of porcelain dc not. Why is this?
(Answers to these problems on page 1162.)
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MARCH | -9P.M.

MARCH I5-8PM.
MARCH 31-TPM.

Above is the star map for the month of March.
with the ““Norfhern Horizon,”

HE constellations that we associate
with the winter months—Perseus and
Auriga, Taurus with its noted groups,
the Hyades and Pleiades, Orion attended by
his two dogs, Canis Major and Canis Minor,
Lepus, and the river Eridanus—are now in
the western half of the heavens. In the
east the leaders of the spring group—Leo
and Cancer—are high in the heavens.
Virgo and Bootes, familiar groups later in
the spring and in summer are now on the
eastern horizon.
The long, straggling constellation of
Hydra is coming conspicuously into view
in the southeast. It contains no star of the

If the chart is held over the head
north, at nine P. M., March first or eight P.

By ISABEL M. LEWIS, M.A.
of the U. 8. Naval Observatory

¢

MONOGERDS..

.*"(The Unicorn)

*pROCYON

.. A\
Wi
c,f{‘“t"‘\ “# CASTOR
OVER

0
HEAD

.
poLARIS - MinoR
2

M., March

first magnitude. Alphard or Cor Hydrae,
Heart of the Serpent, a second magnitude
star, however, stands in a solitary position
in the southeast .far from any other bright
star. In its straggling nature and the faint-
ness of its stars, as well as in its enormous
extent—half of it is still below the horizon
~this constellation of Hydra reminds us of
Eridanus, the River Eridanus, now disap-
pearing below the southwestern horizon.
Eridanus also contains but one conspicu-
ous star, Achernar, meaning End-of-the-
River, a star of the first magnitude which
marks the end of this constellation. It is
so far south that it is never seen here,

www americanradiohistorv com
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Heavens in March

COMA gERg

CANES VENATICI',
{The Hunting Dogs)

Y IS Magnitude
v

* 370

* AT

-Sm

fifteenth the location of the stars in the heavens will coincide with their position on
the map and can easily be found.

The ‘‘overhead’ location is indicated on the map.

but can be seen by southern tourists.
AT THE SOUTHERN HORIZON

On the southern horizon at this time we
get a glimpse of the magnificent constellation
of the southern hemisphere, Argo Navis,
which contains in addition to Canopus. the
second brightest star in the heavens, a num-
ber of stars of the second magnitude. To
those who live in the mid-latitudes of the
northern hemisphere all of these brilliant
stars are invisible however.

In Argo Navis, as well as in Centaurus,
another group of the southern hemisphere
which contains Crux, the far-famed South-

(Continued on page 1164)
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Magdic for Everybody

By PROF. JOSEPH DUNNINGER

NO. 12 OF A SERIES

The above photographs show Professor Dunninger demonstrating his new phantom card myse sees two different cards. One of the cards is now placed beneath the glass plate and
tery. (The professor is seen holding the cards). Effect: Two cards are placed on a with a quick movement brought up toward the plate. It has changed its suit. By past-
glass plate, one facing upward and the other downward. The card with its face up is ing two cards with their faces together, and two with their backs together, this trick
passed half way beneath the other, and then both turned over. The spectator believes he is easily performed. One must try it to ohtain the effect.

SPRING

CATCH

W

WYY (i FTTHH N VAT

N

L[

el

] CELLULOID

7, P SHEET OF
=1 <= DIFFERENT COLORS

. % ROLLER CONCEALED IN FRAME
The magician becones an artist. A frame with a glass center plate ic passed out for scene becames vividly colcred. Due to the celluloid screen, the colors appear.  This
examination, and o1 being returned, is covered with a piece of thin drawing paper. A screen is painted and roils up at ane end of the frame on a small curtain roller. The
lamp in back of the easel throws its beams of light through the paper. The artist draws magician merely draws it across the back of the drawing board in order to obtain the

a picture of a southern beach upen the paper, and steps aside. Presently the entire colors.

DOUBLE STRIP  PLAYING CARD
OF CELLULOID  ON 5m|p EﬁCK DROP

Lj)“ —— T

You undoubtedly hare heard of the educated gold fis; Every good magician must have it to the surface of the water and even extends it above the surface. The performer
one of these. A de:k of cards each and every one different, is thrown into the water of thanks the fish and calls for another card. Note that the gold fish globe is -of -peculiar
a gold fish globe in which three or fo_ur fishes are swimming. One of the audience calls construction and an assistant manipulates the imitation fish on the end of a celluloid
for a card. Instantly the gold fish dips down, grasps the card in his mouth and carries strip. The cards are obtained from a duplicate set.

= RUBBER BALL
TUBE AND &

WHISTLE CON-

CEALED UNDE

A whistle on the endl of a string answers any guestion, by whistling once for “‘yes” and while a rubber ball connecting with the whistle by means of a small tube, causes the
twice for “no.””  One never suspects that the performer has a whistle concealed in each arm whistle to sound. This trick goes over better than you would think.
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Coin Tricks Easily Learned

By WALTER B. GIBSON

1114

LET LOWER CO/N

CO/N TURNS OVER
’ ONCE

If a small splinter is made to stand out from a silver coin

If two coins are held together as illustrated and the bottom one is allowed to fall it will always turn over once as it
drops. No matter how much care is taken in releasing it this always happens. On account of the second coin held it may be made to hang from a door-facing or other

above #t, it is impossible to release the bottom one without giving it a sidewise motion. The hand catching the bottom  wood-work. The splinter can be made easily with the aid
coin shou!d be held abeut one foot befow the other which drops the coin. of an old pocket knife, as illustrated above.

y o s

A. B. C.

The twc coins, A and B, are placed on a table. The on-lookers are asked to place tha coin C between the other two.  Balancing a half-dollar on the edge of a handkerchief seems
They may not tauch A and they may not move B, Unless there is a physicist in the crowd the trick will not be per-  to be the feat of a juggler. Anyone can do it, howevet,
The forefinger is held an B and C is moved against it with great force. This  if a small trough is made ta hold the cain as is the case

in the bit of magic illustrated above.

farmed. The solution is shown above. 5 n /
force is transmitted to A which slides atang the table leaving the desited room for C to he inserted.

TR
DIME Wi Z
NICKEL -//i
.-'—-"-- ////
e
L

SILVER y
4 HALFDO

== ";
LH/_

/)
/i

=4

/Z/

Ask the audience to make a square with four Buffalo  [f an audience is asked how many pennies may be laid on  Place a nickel and a dime on a_half-dollar and ask some-
Nickels. They will tell you that it is impossible. Show  the surface of a dollar withaut any of them averhanging  one to shake tle dime off the nickel so the twa coins will
them that it is not with the aid of the straight lines on  the edge answers will range from twa to six. If the Iie side by side. The trick must be dane by shaking the

which the buffalo stands. experiment is made one will be found to be the answer.  haif-dollar vertically else the two cains will fall to the floar,

;||;i:||i I A
M
%
1]
T T COINS IN BOW OF
HAT BAND

e e —— |
Tao the astonishment of the audience they seem to fall right

I a tumbler is filled with water so that no more may A small handful of coins are tossed into a soft felt hat.
through it onto the floor or into the performer’s other hand. The stunt isn’t so mystifying, however, when the method

Before the performance several coins like those throwr inte the hat are placed in the band.

be added without its overflowing, it will be found that
They are held in place with the finger as shown above until needed.

fifteen or sixteen pennies may be slid into it without the
water flowing over the top of the glass.

of orocedure is exnlained.

www americanradiohistorvy com
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Small vanes pasted
on sides -

WA

e _
No rotation TFlannel| No rotation

Did vou solve the mystery of the psychic motor?

| 1t oscillates ’ It rotates

of the palm is greater than that of the fingers.

Did you say that the psychic motor Conscquently, convection currents are

was operated by means of personal magnetism, animal eiectricity or by means of a bar
The fact cf the matter is that the nsychic motor rotates by heat alone.
body temnerature is higher than that of the surrounding atmosphere and the temperature

magnet?

The

set up which are directed by the thumb and fingers against the side of the psychic motor.
Rotation is set up which can be greatly speeded up if small vanes are pasted on the
sides of the paper cylinder, and artificial

heat used to augment the air currents.

Awards $50.00 Psychic Motor Prize Contest

Out of the hundreds of entries in the
Psychic Motor Contest it was necessary to
select the five bast ones. The judges found
this rather a difficult proposition as many of
the entries had conceived of the correct solu-

B Center of balance
Fwl | N
S R

NN e '"‘*»%-L-.j
P “wgf,;'——\\\\\ s Lo
Y 0
R ]
ry \\.;,_-L:F_,. ass square
Sl =Extra strip
.\ [=pasted

here

P

= \.-"i> =
Center ofbalance’
~—indenter

c) SN

f_'\\
L

The first prize winne- shows how he was able to see the
convection currents daveloped hy the hand. He placed a
small can of talcum powder on the table and holding the
hand against a sheet of plate glass, he gently tapped the
talcum powder can. The talcum powder rose in a cloud,
and took the path shown in the above illustration,

tion, Several of the entries show that their
originators had done considerable work in
preparing their manuscripts. The prize win-
ning answers arzs given below,

First Prize $20.00
BY VIVIAN SPILMAN

Since the hard is usually approximately
30° F. warmer than the surrounding air,
(body temperatrre = 98° F; room temper-
ature = approxmately 65° I\) it is contin-
ually warming a thin layer of air in contact
with it. This air tends to rise, forming con-
vection currents, but is deflected by the
thumb and its fleshy base, and caught in the
depressions hetween the fingers, and is thus
forced to flow 1p and out toward the ends
of the fingers. Air coming in at the base
of the palm is warmed and flows on, making
the current continuous. When the hand is
brought near the Psychic Motor these cur-
rents carry the rotor around with them,

Thercfore, the Psychic Motor is a heat
engine, an almost frictionless and inertia-less
air friction turhine, actuated by convection
currents produced by the hand.

To watch the course of these currents,
hold a square cf glass against the thumb,
lift the hand a foot above the table, and
rap a can of talcum on the table belcw it.
The talecum will be dusted upwardly and
spread out in a cloud and will then be seen
to be drawn in at the base of the palm and
pass out to the anger tips.

Second Prize $15.00

BY LEO HOWELL

As T see no direct connection between the
brain and the motor, I think a better name
should be chose1. The motor is propelled
by heat, thereiore should be called a
“Thermal” or “Heat” Motor.

Heated air .

produced by the hand rises, and as the hol-
low of the hand is not vertical but is in a
slanting position, the air moves on an angle.
The thumb also helps to make the air rise in
a slanting direction, Tf the hand is held
over a smoking cigarctie in such a position
as to let the smoke rise along the palm of
the hand, the smoke will be seen to curve.
The air rising causes a draft that acts as
water falling on a turbine or wheel. The
motor rotates in the direction of the current
of air. If wvertical strips of paper were
glued on the sides of the motor it would
move {aster.

Third Prize $10.00

BY JACK MARINO

The best way to demonstrate the motion
of the Psychic motor is to take a paper bag,
large enough to put your hand in; and cut
out one of the hottom corners about one
half inch. Now, put your hand in the bag
and wait a moment so that the air becomes
warm. Nexr, direct the opening made in
the bag to the motor as close to it as you
can, being careful not to touch the motor.

The hcated air, which is caused by the
hand will cscape from the opening made,
thus causing the motor to run in the same
direction toward which the opening points.
If you change the position of the opening,
the motor too will reverse its course.

You will probably ask why one hand
makes the motor run in one direction, while

Hot air current Smoke curvaes
= i o
— = a1ong the

=)/ /" slanting grooy
= nthe ﬁalm of
thehand

/

Motor turns in
Hthis direction

The second prize_winner described his deductions as illus-
trated ahove. The smoke from a cigarette served to
demonstrate the air currents and their directional effect.
He also made use of a half tube of paper or metal which
was held in the palm of the hand, the hallow of the tube
was directed inwardly toward the palm. By this means he
guided the air currents and obtained speedier rotation,

the other hand reverses the action. When
you put your hand around the motor, notice
the palm of your hand just below the thumb.
You find that it bulges and tapers towards
the finger tips.

Warm air escapr'nb.'_/
from this narrow,-"#
[JaSSage caysey” v

e paperls

u(iausedby the
hand inthe bag

The winner of the third prize proved quité conclusively
that the hand does warm the surrounding atmosphere,
By taking a paner bag and tearing off one corner of it he
divected the opening against the rotatable cylinder, as
shown in the ahove illustration. He then placed his hand
in the bag and waited. It did not take long for the
cylinder to start turning. When the opening of the
bag was placed on the other side of the cylinder, rota-
tion was in the opposite direction.

The cold air that comes up from the bot-
tom of the hand becomes heated by the hand,
and rising upwards, follows the line of the
curvature, at the same time striking the sur-
face of the motor which causes it to run in
that direction. When you use the other
hand, you are directing the current of air
in the opposite dircction, consequently the
motor reverses its rotation.

Fourth Prize $5.00
BY GEORGE JEWELL

When the hand approaches the cylinder,
the air between the hand and the cylinder
becomes lighter and rises (convection cur-
rents), The air is then deflected by the
shape of the hand, and especially the posi-
tion of the thumb., The friction of this mov-
ing air on the cylinder then tends to rotate
it in the same direction as the flow of air.

First Honorable
Memntion
EY PERCY WATERMAN

Experimentation discloses that the follow-
ing are the causes of fhe turning of the
psychic motor,

The natural warmth of one’s hand causes
the air between the cylinder of the Psychic

(Continued on page 1170)

WWW americanradiohistorv com




1116 Science and Invention for March, 1924

Subconscious Code Teacher

An Efficient Method of Learning the Code Cheaply

U
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SIDE VIEW: 2T
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TELEPHONE INDUCTION | S22/
6 VOIT AC
CoiL h’b’?ﬂ_‘\ .,
IO VOLT AC
T TO TELEPHONE RECEIVERS 3
Following closely the idea used in the United States Navy which was taken from an pulleys. The method of mounting the various parts and the hook-up is plainly shown
article published in this magazine a few years ago, D. W. Hathaway, Reporter No. 1731, above. Hathaway states that with two nights use of the apparatus he was enabled to
has devised the above plan. The edge of a pie tin is varnished and the code message is receive at the rate of five words a minute while before its use he hardly knew the
scratched into it. The tin is rotatcd by a small motor through a reducing system of alphabet.

Unigue Weather Indicator

BOOY FIXED AWN OF QAT

¥ AR )eN A GLUED TO BASE
The awn of an oat is very sensitive to the presence of moisture in the air. Depending on as shown. Two cat awns are then fastened beneath the block and are brought up beside
that fact a very effective as well as decorative weather indicator may be constructed as the wings to which they are attached. Care should be taken to see that one of the
shown above. Two butterfly wings are fixed in small brass wire rings so that they move awns faces in one direction and the other in the other. For damp weather the wings are

freely. Preferably the rings are mounted on a block to resemble the body of a butterfly, closed; they open for clear, dry days.

wwWwW americanradiohistory com
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The Cause of Illusions

By M. GIRSDANSKY, M.D.

Fig | FIG 2

B A

FiG 3

—

In the optical illusions shown on this page, we find that angle-illusion-figures re-
verse convexly cr concavely near 150 or 170 in either direction. In Figs. 1 and
3 shown above composed by the artist G. Horowitz, the frames will be seen to alter-
nate as convex and concave and remain so steadily, but when rotated around the
center as a pivet, what was convex before hecomes concave and vice versa, and they

changes from that of book lying book fashion, into_that of a box with the top cover
cut off. If viewed along the line B-H in Fig. 7 fashion, it will assume various
positions as a square box with the top removed, or with its left hand wall removey,
etc. These illusions may vary every five or six seconds with the fuctuation in
blood pressure, which in this manner may effect the function of the neurons of the

appear different to each eye. In Fin. 2 along the line G-H and A-B, the illusion brain, thus effecting the understanding of the image. At least that is one theory.

FIG 4 FIgS B G 7

FIG6

A

in Fig. 4 one zngie seems tonvex and another concave. As one looks at the top or
the bottom of the concave angle, it seems to waver between the two gualities. This
is called an illusion, or in other words a ‘‘trick’. The opinion held is that this is
done by the brain which does not correctly represent the true image of the retina.
Fip. 5 is very restless; truly shifting and ““mocking’’; the blocks now pointed in one
direction will suddenly reverse. Fig. 6 viewed with one eye closed, as indicated at
7, shows the lines standing up (see ‘‘Psychology’”, by Professor R. S. Woodwaorth;
and “Principles of Psychology’', by Professor W. James). Horizontal lines can
only be viewed in small parts at one time, while the vertical lines can be viewed

entirely at one time. Hence the vertical lines as angles are se:n as having thed
inner ends below and the far ends above the surface. Convexities and concavities re-
main so and change when the figures are rotated. AIl lines of black, white and,
spectrum colors singly or overlapping are clean cut. When horizontal and shaded
they lose their identity. There is no ‘‘mocking’’ if one pupil is fixed upon any
and of Fin. 4. If the other angles are uncovered and indirectly seen, they force
the eve, reflexly, to view them by a “‘jump’ of the orbit. Persistence of vision
of the former image is still prevailing, while a new one is thrown upon the retina.
A punil focussed upon anv structure and orotected from irritation by indirect rays
from other incompatible structures, gives no illusion.

Alarm KinkK

Sensitive Draft Gauge

GRADUVATED
;; m\h\" SCALE

— a = A -

SCALE ARM
SUPPORT
ALYUMINUM o
LEVER N
T‘i‘ I Lie baf)
brass i wire -—~
Key showing band ] sotoeres
lot - . ra TIN CAN
510 /{///g ror THIN -
cord RUBBER ( B DA
sweer |
™~
There are usually two or three of the old \ rIN S
//MV_I/ time U’ tube draft gauges in the equip- FINE WIRE o
cystor ment of every boiler room. The reading ATTACHED TO -/
on this variety of pauge is so coarse that S SUOIA
they cannot be used where any degree of e o Al R | commrerme
fineness is desired in measuring the draft. . Tose s
Ya Where the vacuum must be measured with ro
something approaching scientific exactness THIN STEEL FURNACE OR VACUUM PUMP
another type of gaupe must be used. In AXLE 7

Y/

the illustration above is shown an instru-
ment that will show about three times
the sensitiveness that is obtained with the

old

type.

£ )
WG UEN BASE

When the alarm om the old family alarm clock fails to

awake the heavy sleeper here is a kink that will be effec-

tive.  Slot the alarm key of the clock and suspend a

heavy cushion from it as shown. The clock itself is sus-

pended from the ceiing with thke aid of a brass band and
a block.

The gauge shown above is easily made by stretching a thin pure rubber membrane over the mouth of a metallic cylinder.
A tin can about five or six inches in diameter will serve very well for the cylinder. A hole and a small piece of brass
nipe are attached to the back of the cylinder from which_a rubber tube leads to the stack or fire box. On top of the can
a small arm is soldered to carry the graduated scale. The pcinter is of aluminum and is fastened to the membrane hy
means of a small wire and a piece of nummed paper. —William H. Trippe.
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Fasy Method of Book Binding

Process May Be Used for Permanently Binding Magazines

BY DR. ERNEST BADE

HE first step necessary is to collect the pages in

signature form—that is, a certain number of pages
folded in the middle. 1f a magazine is to be bound
this will already be done and it will only be neces-
sary to remove the wire stitching through the leaves.
The stitches removed, several of these signatures will
be found. A piece of decorative paper—heavy, pre-
ferably—is folded double so that the decorative sides
face each other. This is then folded around the
first and last signature as shown above so that it
wilt be stitched in solid with the remainder of the
book.  This decorative paper forms the first leaf

of the book and the inside of the cover.

The next step is to stitch each of the signatures
together and by the same means fasten them to two
linen or cotton ribbons. The ribbons are suspended
so they may be held taut and then, keeping the
signatures in their proper order each one is stitched
down the middle and to the ribbons as shown above.
1f a standard hook is closely examined this stitching
process can easily be seen. 1t is important that the
ribbons be held taut while the leaves are being
stitched to them in order that the completed book
will hold closely topether. 1n the ahove illustra-
tion this pracess is shown. The frame is used to
hold the ribbons at the desired tension.

Above is shown a schematic diagram of the course
followed by the thread as the leaves are stitched.
By looping the thread from one set of pages to the
next at each end, additional strength is given to
the complete binding. The approximate position of
the two ribbons is also shown in the sketch. All
through this first process it is advisable to keep
the leaves as near in line as possible. Some of them
are sure to get out of place but a little care as the
process progresses will prevent any great mistakes.
This caution should be followed particularly if the
hook being bound is an old and especially valuable
ane.

With the stitching of the signatures complete, the
next step is to place the complete binding with the
ribbons between two stout bits of hoard and with
the aid of a pair of carpenter’s clamps press the
binding as tight as possibfe.  With it held firmly
between the boards a heavy coat of carpenter’s glue
is placed on the back, seeing to it that the glue
thoroughly tovers the ends of all the forms as well
as the ribbons. This coat is allowed to dry thor-
oughly. If there is any evidence that the glue has
not thoroughly taken hald of all the forms another
coat may be applied with good results.

When the glue has dried thoroughly, the clamps are
vemoved and the ends of the leaves are cut around
three sides. This evens up the edges of the hook.
If no regular cutting machine is available one of the

‘best processes to follow in cutting the leaves is to

clamp the hook to a hoard as shown in the above
illustration, with the clamp along the line that is to
be cut. A very sharp and stiff knife is used in
the cutting. Soaping the blade will assist mate-
vially in obtaining a smooth cut. If the knife is
placed on a block guide so that it will be held ver-
tically at all times a neat job at this point will be
assured.

With the binding complete the next process is the
making of the cover. Two pieces of cardhoard,
slightly larger than the books are cut and laid on a
piece of heavy cloth. This cloth should be large

enough to allow ample margin on all sides of the two r
cardboard covers. In placing the cardboard on the

cloth see that the center space is just properly dis-
tanced so that, with the book closed, the cover will
fit it snugly. For the sake of wear it is best to
place an extra piece of cloth at the corner and over
the center as indicated by the dark portions in the
ahove illustration. This will materially aid the wear

of the completed book.

P g Yokt L A i

5 ¥ |

The binding is then set in place in the center of the
cover and the ribbons laid out on the cover. These
are fixed to the cover tightly with carpenter’'s glue.
It is best to snap a light rubber band around the
pages while performing this operation in order to
keep the leaves in a bulk while working with them.
This precaution will save a great amount of annoy-
ance to the hinder as the leaves, if not held by some
means, will be continually falling down onto the
plue and may possibly cause the whaole job to be
considerably messed up. The overlap of the cover
cloth is then plued inside the back as shown.

With the leaves secured firmly to the back by means
of the ribbons, the two decorative papers are glued
to the inside of the covers forming the completed
book. These decorative papers, being cut with the
remainder of the leaves in step five, should fit the
covers in such a way as to cover completely the
cloth and corner overlap. If possible, they should
be worked into place with the aid of a roller as this
will materially aid in getting them placed perfectly
flat onto the board and cloth avoiding air bubbles
and wrinkles or spots on them. Great care should
be taken at this step to get all the neatness possible.

After the completion of the book in the last step it
is only necessary to place it in a clamp as shown
above. Two boards should be used that will cover
both backs of the book completely. Rather thick
pieces should be used so that the pressure of the
clamps will be carried to all parts of baoth covers.
Then two other narrower boards are placed back next
the binding and the ctamps are put in place. This
clamping process assures the straightness of the
completed volume. f this step is left out, it is
possible that the covers may bend out of place, caus-
ing the book to warp out of shape.

lw———
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Lamp Shade Kink

s

HOLES SLOTS
BRASS CORNERS SOLDERED
TO SHRADE ON DIRGONALLY
OPPOSITE SIDES

HOLES l %

Where several persans are forced to use the same light each may have an individual
shade by soldering small angles, cut as shown, to the corners of a sguare shade and
installing curtains on rollers on each side of the large shade.

—V. Ciomei, Reporter No. 2997.

[Iuminating Gas Torch

TR el e cm ) -

1119

Wind Power Saw

By attaching a system of levers, such as the one shown above, to a windmill and
equipping the saw butk with rollers, an exceptionally handy wind-power saw is
produced. A roller on the auxiliary post keeps the saw from falling ’t‘o the surounlt‘l.

—H. H. Siegela,

Message-taker for Office

HOSE CLAMP
AR SHUT/OFF COCK

I NEEDLE VALVE

WATER. SUPPLY
SHUT OFF COCK

e}

COMPRESSEN
AR

BATH WATER. TANK

DICTAPHONE

—

~
sy

1 rv"’"

When the city water rises in the tank shown in the sketch air within is compressed
so that, when usec in connection with ordinary illuminating gas. a very hot flame
results, The water runs all the time the torch is in operation. The floaf at the top
prevents the water running into the air feed pipe. ~J. M. Galbraijth.

—_—\WWW americanradiohiStorv COM — e 11 —

In offices whose occupants are frequently out, the above arrangement, making use ot
little more than a regular dictanhone, will be found exceptionally handy. The mouth-
piece of the instrument extends through the wall with the starfing and stopping but-
ton beneath it. The directions are on a placard above, —H. H. Siegele.
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FOW AN AKE]

T A e e T T PR T T

This department will award the following monthly prizes:

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

The purpose of this department is to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for the

most useful, practical and ornginal idea submitted to the Editors of this department a monthly series of prizes .will be awarded.
submitted- a prize of $15.00 is awarded; for the second best idea a $10.00 prize, and for the third best a prize of $5.00.
We will make the mechanical drawings.

elaborate, and rough sketches are sufficient.

Use only one side of sheet.

d. For the best idea
The article need not be very
Make sketches on separate sheets.

Drawing Tracer
FIRST PRIZE $15

Vertical roa

Transverse roq

Port's o 3 brass or
ron wire

AL

Fr

S
b %
Solaer ends and \;
arll for tearing

Gurae Bracker”

Pointer

V " Tmnsverse roa
Corled wire To hold pence!

U Vertical rod o Threadeq

With the use of a lateral guide wire and the sliding ar-
rangement shown in the above sketch a drawing may be
traced from one sheet to another very easily.—G. A. Luers.

Drawer Lock

iDRAWER
LOCKED BY
SPRING
DRAWER
DRAWER j o e |
& A
) N
Qo{(//ﬁﬁ/ﬂf
o

L

Safety Lock
SECOND PRIZE §$10

lock box edge view
showng key.

An ordinary lock may be made pass-key proof by inserting
a small screw in the lock box as shown in the above illus-
tration. Two keys will have to be used for this arrange-
ment, one for operating the lock from the outside and the
other for use when locking the door fram the inside. The
keys are notched as shown. —Jacob Raible.

Horn Button Kink

Weather Vane
THIRD PRIZE $5

I,_,_I"/WEATH ER VANE

SUPPORT FOR SHAFT

GLASS |
{COVER |

N ot o =iy 3
“~POINTER HAND
- WO00D BOX

This mechanical indoor wind direction indicater is com-
posed of a weather vane on a shaft, a pulley with belt
extending through the wall of the louse, a second pulley
with shaft, a pointer and a dial. The parts are assembled
in the fashion shown above. The peinter is fastened to the
end of the shaft of the second pulley. The movement of
the vane at the top of the house is communicated to the
indicator by the belt. —Evermont Fisel.

Camp Stove

HORN ALARM LEVER

AUTO HORN LEVER,

For locking one drawer of a chest a good system is to place
a spring and notch as shown above. The drawer is un-
locked from the one below it. —E. Joy Betterley.

Garage Floor

By tilting the floor of a garage as illustrated above the
automobile may be run out by simply releasing the brakes

in case of an emergency like fire. —R. C. Leibe.

The automobile horn button kink shown above is simply an
auxiliary button-pressing lever attached te the steering
column in such a way that the horn may always be sounded.

—Geo. Beane, Jr.

Machine Base

Base of
mach.

JATBTRR D
. 4
Hole in concrore =3

Where concrete floors are laid and a new machine is to
be installed upon it, placing the floor bolts in melted
sulphur will save much trouble. —John Krebs, Jr.

wWwWwW americanradiohistorv com

BLow TORCH CAMP STOVE

-
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The camp stove illustrated is made of a large metal
oven-like_box into which is directed the flame of a blow
torch. The metal box may be constructed so as to bhe
collapsible. —Harold Jackson.

Stop Light Resistance

3 TO STOP LIGHT SWITCH

A few turns of resistance wire wound on an insulator as
shown will save many *“Stop Lights."” —M. A. Simon,




Science and Invention for March, 1924

4L

G T TS

Y

A A

/

\\ \ b
\ N p—)
~ =

[N
f-\l\_[\‘—. s

T INK L

= ==Y

\r_l

A} —
L AS

S

T

VRRRARAR RN

A

»

Zi
2
e

above may be constructed out of
experimenter’s laboratory. After
is reached in the solution the
central tube is run down so that it just touches the thin
rubber membran:.  The by-bass keeps the burner [lit.
The membrane ir fastened arcund the hottom of the cut
test tube with wire or thread. —Harald Rowe.

The thermostat as shown
apparatus found in every
the desired temperature

Copying Compound

: =
2, "o ~{Composed of solution of
y 3 ozWater
e 102 Gelatine

S )

A 1 0zBrown dewnerara
sugar

2402 Bari :

St gheirma rhate

# Reproduction
on compound.

The compound listed in the illustration above is mixed
and poured into a shallow cake pan where it is [eft to
stand overnight. The result is a rubber-like mass. The
copy is then wriften on highly glazed paper with Hecto-
graph ink. The paper placed on the compound will leave
an impression from which fifty copies may be made.
—Ervin Seltzer. Reporter No. 557

Tape Kink

S

A
SR

Friclion-tap>

By scoring the sides of a roll of friction tape several times

with a sharp knite the edge threads that tangle from one

turn to the next will be prevented from doing so.
—Raymond C. Kerlaouezo.

Edited by S. GERNSBACK

Light Cord RackKk
1

/

] ’ N}U} -

Strond wire
if a heavy wire is bent into the shape shown in the above
illustration it will make the best sort of a holder for an
extension light and cord. The coil at the bottom protects

the lamp and socket. The bend keeps the cord straight.
—-Ethel Amine,

Marked Tools

L LL T L L T T
p 777,

Nitric or hydrofluorigr
Acid /;4

E / Awl
E p
E

Here are two excellent methods for marking tools and glass:
Cover the part to be marked with melted beeswax or hard
tallow and scratch the desired markings in it. Cover
with a little nitric acid if the part is metal. Use hydro-
flugric acid if the piece is plass. ——Cranston Coen

Tim Smips

014 scissors with
pomnt ground off

If the blades of an old pair of scissors are broken off and
the points ground down as shown in the above illustration
a very good pair of small tin shears that will be very
handy in dealing with thin metals will result. The rivet
between the two blades should be tightened.—P. M. Enery,

www americanradiohistorv com

Ice melts by pressure. This may be proven in the follow
img manner. Water is placed into a bicycle pump, the
bottom of which has been plugged. A notch is cut into
the piston washer to permit air to pass. The apparatus
is now placed in a freezing mixture and the small guantity
of water (one-quarter of the contents of the pump) is
frozen solid. A coin is placed upon the cake of ice
thus formed and pressure of the pump piston is brought
down upon the coin and ice cake. Repeating this several
times and then removing the cake of ice, the coin will be
found in the center of the block. Pressure of the piston

on the surface of the ice melts the ice and permits the
coin to drop.
released.

The water freezes again when pressure is
—Dr. A. Neuburger.

Paper Boiler

A

Water may be boiled in a paper cup as shown above. The
water dissipates the heat so rapidly that the flame doges
not bura the paper in any way. —Ben Zyl.

Spook Message

“Writing Paper
Wet a piece of paper and place it on a mirror. Place a
dry piece the same size on top of the wet one. Write a

message in soft lead pencil. Dry the paper and the mes-
sage disappears, wet it and it returns again.
—Marshall Williams.
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Radio Waves Penetrate Tunnel

BY L. PORT .

The above photograph shows a group of engineers of the Westing-
house Electric and Manufacturing Co., representatives of the Radio
Corporation and experts en tunnel construction employed by the

company now engaged in building the twin vehicular tunnels nder
the Hudsen River connecting New York and New Jersey. 11 the
photograph is shown a specially designed six tube Supei -Hetero-
dyne receiver of a new portable type which operates on a loo3 an-
tenna. This receiver was taken into the tunnel for the purpcse of
making comparative tests and deciding whether or not it widd be
possible and practical to install radio apparatus in the tumiel.

A= LA T a0

For years the guestion of whether radio waves would penetrate to various dis-
tances below the surface of the earth has bheen a gquestion open fo experi-
mental work,  First, one group of investigators would ceome forth with the
assertion that no resuits could be obtained and then other engineers would
take up the proposition and report success. One of the most notable efforts in
the direction of reception using an underground collective agency was that
made by Dr. James Harris Rogers in connection with his now famous under-
ground anterma.  Excellent results were obtained with this type of collector.
Some months ago in the pages of this magazine the results of tests made in
subway trains weve given.

During the month of January, a large eastern electrical manufacturing con-
cern and an equally well known radio company promoted experiments which
were conducted in the vehicular tunnel under the North River, These experi-
ments proved conclusively that it was possible for radio waves easily to pene-
trate not only the water and earth surrounding the tunnel, but also the con-
crete and steel walls of the tube itself.

During the tests, concerts were received from hbroadcasting stations WOR,
WJZ, WEAF and KDKA, The signals received were audible for 200 feet from

the loud speaking receiver, heing reproduced with great clarity and fidelity.

There are three hypotheses possible in connection with this work. Tiey are
that the waves penetrate to the tunnel as shown in our illustration above;
that the waves enter_the mouth of the tunnel and travel threugh it; and {hat
currents are set up in the steel tube by the radio waves which are [ effect
re-radiated, affecting the loop receiver. In the opinion of one of the experts
who assisted in conducting the tests, the first of these theories is the mest
acceptable and probably is the closest to the correct solution. Our iJlusira-
tion abeve shows how the radio waves penetrate approximately S50 feet ct water
and 40 feet of mud before they reached the tunnel. The signals are indicated
as being somewhat weaker within the tunnel as this was one of the peculfiar
effects noted during the tests.

In order to disprove the theory of the radio waves entering the mauth
of the tunnel, stations were received which were located in such a direction that
the plane of the loop was paraliel with the plane of the tunnel when the signals
were loudest, That is, the loop was placed with its corners pointing towards
opposite sides of the tunne!, In this position it was found that signals from
certain stations were loudest,
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Trans-Continental Radio Control

Signal from Atlantic Coast Blows Whistle in Pacific
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On Januvary Eth a very successful experiment in fong distance ‘radio contio!l took place length of 600 meters. Before it went out, however, the impulse received from New
in tbe Unitel States. President Coolidge was on hoard the S. S. Mayflower in the Brunswick was greatly amplified by means of vacuum tube amplifiers until it had
Potomac River, just south of Washington. At exactly 8 P. M. he pressed the key sufficient energy to actuate the controlling mechanism of the short wave-length radio
controlling the radio transmitter ow board the ship sending out a wave of 975 meters transmitter.  This wave was picked up by the apparatus on the S. S. President
length.  This wave was picked up by special apparatus at the Radio Corporation Harrison in the Pacific. Here the signal was again amplmgd and it actuated a
station in New York City. From there it was sent over a land fline to W. I. I whistle through an electro.magnetic controlling device.  The signal was flashed from
located at New Brunswick, N. J. There the signal actuated instruments which in coast to coast so quickiy that before the President had tifted his finger from the
turn sent out another wave, this time on_a wave-length of 13,600 meters. This key on hoard the Mayflower, the whistle on the President Harrison was in full hiast.

signal, impelied by the tremendous power in use at W. I. I. crassed the cuntingnt It is interesting to know that the high powered station at Marshall, California, was
and set up currents in the antenna of the Radio Corporation’s high powered station the first one to receive news fram Japan of the earthguake which occurred there
at Warshall, California, Again the wave was transformed and sent out on a wave- recently.

Small Receiver Novel Detector Mica Condenser

A simple_and very efficient crystal detector of French
origin is illustrated above. One of the hair springs from
a small clock is pressed inte service to act as a cat
whisker. ~ One end of it is sharpened and the tension is A new and compact type of German variable condenser has
requiated by means of the knob at the right. The char~  recently appeared on the market. It makes use of mica
The set illustrazed ahove is entirely self contained as it acter of the sprina is such that a firm and even pressure  as a dielectric and, therefore, the plates can be placed
uses a foop antenna. Within the cahinet are three vacuum is exerted on the mineral. This type of contact is par-  rloser together than in the air insulated type, The en-
tuhes and all the batteries. The entire apparatus measures ticularly suitable far galena and other crystals requiring a  tre condenser is about three-guarters of an inch high
10 x 9 x 25 inches, —S. R. Winters  light contact, —L. Fournier. excluding the knob and it has a capacity of .002 mf.
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Above: A novel design of a radio receiving set sold
hy a French concern, Note that the rheostats
are mounted directly on the same supports that
hold the tubes. Although we admire the French
for their skillful workmanship and finely finished
parts, still we cannot see why they always place
the vacuum tubes on the top of the cabinet, fully
exposed. A careless sweep of the arm or a

dropped pair of pliers means disaster to one or
more tubes.

MICROPHONE RELAY
The instrument illustrated above is the Brown
microphonic relay which takes the place of twn
stages of audio frequency V. T. amplification and
makes possible the operation of a loud speaker on
a crystal detector receiving set. The cost of this
instrument is slightly higher than a two stage
V. T. amplifier, but it has practically no upkeep
other than the purchase of two or three dry cells
occasionally.  Very little current is drawn from
them, however, as they only serve to actuate the
microphone.

e ) |
e

i

RHEOSTAT

Above: An excellent type of precision rheostat.
This instrument is of the wire wound type and
contact is made by means of a sliding arm. This
arm is actuated by a spiral cut groove which, he-
cause of its large pitch, causes the arm to travel
the entire tength of the resistance coil in a very
short time. This instrument is very well made and
will withstand the knocks usually given such parts
in experimental work.

HONEYCOMB COILS.

Another type of honeycomb coil mounting in
which the coils are designed to be placed either
horizontally or perpendicularly. The center coil
is stationary, while the other two are to be
moved by the insulating extension arms,

The photograph ahove shows a tiovel type
of radio receiving set of English manufac-

ture. The metal box is provided with a

hinged cover which comes down over the
set and fully protects it.

COMPACT SET
A French set of a compact type is
shown ahove. The inductive relation
between the primary and secondary

coils is varied by moving the right
hand end of the box,
hinges.

which is on

Left: Disk
type induc-
tance coils
% which may
=4 he used as
a variometer
or vario-
coupler.

Right: A honeycomb coit
mounting, The two out-
side coils are moved by . ¥

the extension arms. i i
d-.___"_— o

Automatic coil winding machine designed to wind
coils of the duo-lateral or the honeycomb type.
This instrument sells for guite a low figure and

is the height of simplicity. No complicated parts
are used with such an apparatus.

Above is shown a neat and compact type of Eng-
lish receiving set. The loud speaker is con-
tained at the top and is concealed behind the

lattice work. A drawer is provided for tools, spare
Doors are provided which cover
the entire panel.

tubes and parts.

ENGLISH VARIO-COUPLER
One of the neatest types of vario-couplers which
we have seen in a long time is illustrated above.
It is of English make and gives very efficient re-
sults. Boilh the rotor and stator are tapped, the
switch for the latter heing mounted on the base.
The rotor switch is mounted directly on the side of
the rotor itse!f. The inductive relationship is con-
trolled hy the knob at the right.

Above: A compact variometer equipped with a stand-
ard honeycomb coil plug and destgned to be placed
This instrument is

in a honeycomb coil mounting.
particularly adaptahle to experimental work.

A cabinet for containing a receiving set
and loud speaker unit is illustrated above.
The sound issues from the sides which are
covered with cloth similar to a familiar
American phonograph.
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Practical Antenna Construction

By JACK MILLIGRAM

Filed notehes
hold wirre »}

Insylating
Srryps

1 Lross arm
. : Wooden
; ' Hard | suppor?

ol
rod—> nsufating W,
Strip

| Above are shown several methods for sup- §
porting the wire in loop aerials. Figs. |
i¢ 1 and 2 show how notches or holes may
be used, while Figs. 3 and 4 illustrate
P - — - 41 methods for hotldinu }heI wire in the spiral
1 — SRR e, . . 1= 1 ype of loop.
J An ordinary phene, plug is mounted on the end of | ! 1 by p
the rod supporting the loop and the two connec- §
tions from the winding are made thereto. A ¥
standard jack i mounted in the top of the receiv- |
: ing set cabinet. Placing the plug in the jack
forms a support for the aeria!.

R

4 The wire on the above loop is supported by the method
4 shown at 3 in the top center illustration. The mount-
ing of this loop consists of two copper rings on the hase
of the supporting arm which makes contact with twe
springs located in the base. The loop can be readily
removed,

"= ~boor

Light turns *.8
“Ipsulared wire

Flexible lend's
7o set

TR nsulating.
Supporting Srrips

4 Two copper rimgs are mounted on
ing rod and are connected to the two ends of
1 the winding inm the loop. Spring hbrass brushes
) are mounted or the base so that they make con-

tact with the two rings. Connections are made
to the binding posts.

3 . - ke
A door located in proximity to a radio receiving set

always a potential mounting for a loop aerial. Rub-
her headed tacks or glass *'push-pins’’ may be placed
in the door at intervals as indicated above and 6 or 8
turns of wire wound as shown. Flexihle leads are
then brought from the ends of the winding to binding
nosts on the receiving set.

| Because of the great surface which it presents for tne
conduction of radie frequency currents, copper ribhon,
either of the solid or hraided type makes a very efficient
winding for a toop antenna. This may be supported on
insulating strips mounted as illustrated, A flat file may
be used for filing indentations in the supporting strips.

i—my:—~'——~ o e A

Smal/ nsulating
knobs Fo

% 6 point
5@;”)‘ Switch on

bakelite panes

Flexiple /[eais

Sometimes it is desired to combine the loop antenna and
the tuning condenser used in parallel with it se that only
the vacuum tube apparatus need be contained in the cab-

An excellent decorative type of loop antenna
and supporting frame s illustrated above.
The loop is wound on a sguare frame,
stranded insulated wire being used. Con-
@4 nections are made to binding posts located in
the upper part of the loop frame.

& . b ;
{ The writer is shown above winding one ﬁf the ma{ly_typei
R hility ie i f . of loops used in_experimental work in the lahoratories o
met.a 6Furtofm ﬂsaxiltlmltgln 'Sa usl::||t(:n§2?attil:;mga:eyl rg{:u?'t]e o this mapazine. The frame-work of the loop is notched at

J intersgction of the loop arms connecting as shown Lei points alonp each supporting arm so that the wire can
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By A. P. PECK, Associate Member,

TO AERIAL

AUDIO FREQUENCY (_
TRANSFORMERS ™\
A

|
| . ROTOR LEADS GRID LEAK
/! 2 MEGOHMS
/ TICKLER +
b/ .
A '
£ | 4 LAVERS T
— WAXED PAPER GRID COND F

T 00025 MF.

T~ priMaRY N\
{0 TURNS OF \
N8 SCC

\
SECONDARY- 40 TURNS
OF N2.22 SCC.

\
0005 MF. VARIABLE
CONDENSER

TO GROUND

= For the benefit of those interested in reduc-
3 ing the interference caused hy their receiv-
f ing sets we show at the left a circuit dia-
pram of an excellent receiving set employing
an untuned primary circuit. This circuit,
because of the step-down effect found be-
tween the secondary and primary, reduces
the radiation of the apparatus considerably.
The remainder of the circuit aside from the
primary, is similar to that of an ordinary
single civcuit tuner, one of, if not the
preatest disturbers of the radio peace of
this country. The only addition to a single
circuit tuner necessary in order to make it
a very selective and quiet receiver is a
primary consisting of 10 turns of wire,
wound directly over the stator coil. If it
is of too large a size, it may be rewound
following the data given here. Any
standard tubes may be used in this circuit
for both detector and amplifiers. If at first
it does not function properly, reverse the
connections to the tickier coil. 1t may also
be found advantageous on some wave-lengths
to connect a hy-pass condenser across the

primary of the first audio transformer.

Directly below, in Fig. 2 is illustrated a form of re-
flex receiver employing only a single tube with a cry-
stal detector. This set, when properly operated, will
not oscillate and, therefore, will not cause radiation
and its consequent interference. The potentiometer
connected across the ‘A’ battery is necessary in order
to control the grid bias of the amplifying tube. If
this is not included in the circuit, it will probably be
found that the apparatus will not function properly.
In order to further reduce any pessibility of radia-
tion, a vario-coupler is shown for use in tuning the
antenna circuit. Because of the inductive transforma-
tion, any tendency to radiate will be stopped. All
tadio and audio frequency transformers will not wark
properly in this circuit and it is advisable to eobtain
those which have heen tested and proven satisfactory
when used for “‘reflexing.”’ A hard tube must be used
as it acts as an amplifier,

TO AERIAL 0005 MF VARIABLE COND.,

HARD RADIO FREQ
TUBE
| Jdudidy ! 3ot
) Frel
SW:TCHES/’EJY/. == _;|

Ol

1
GROUND

Stop Re-Radiation !

When operating a single circuit tuner,
very often whistles and noises are heard
in the receivers due to the fact that the
circuit is oscillating. This is not only
annoying to the operator, but at the
same time the receiving set is acting as

a miniature transmitier, sending out
waves which cause severe interference
with nearby receiving sets. Now that

radio has come to be such a country-
wide institution, it is necessary for some-
thing to be done about the interference
caused by radiation. It must be stopped.
In order to further the movement,
SCIENCE AND INVENTION will pub-
lish no more circuits of receiving sets
which are notorious oscillators—single
circuit tuners—and, therefore, interfer-
ence breeders.

Below in Fig. 3 is shown a circuit diagram of a radio
receiving set employing a crystal detector for recti-
fication and a single vacuum tube for amplification.
No oscillation can take place in the secondary circuit
of this receiver and it is absolutely non-radiating.
The vacuum tube used should be of the amplifying
type with a comparatively high voltage on the plate.
To make the set more economical in operation, a
W. D.-11 or W. D.-12 tube which requires only one
dry cell for heating the filament, may be used. Any
standard three-to-one or five-to-one ratio audio fre-
quency transformer may be used between the crystal
detector and the vacuum tube, This set, while not
heing capable of any great distance reception will,
however, increase greatly the volume obtained from
nearhy stations. It will be appreciated especially in
situations where many receiving sets are located in
close proximity to each other.
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At the right, in Fig. 4 is shown a circuit
for the ““DX hounds”, especially those who
want to make up a compact receiver, cap-
able of operating on a loop antemna. if
this circuit is provided with a vario-
coupler, the rotor being connected in
place of the loop antenna and the stator
to an aerial and ground, a great amount
of distance work may be expected. How-
ever, even in the form shown herewith, i
very good results will he found on “DX"
work, A standard radio frequency am-
plifying transformer is used between the
first and second tubes and the second
stage of radio frequency amplification is
coupled to the detector by the tuned im-
pedance method. This gives very great
selectivity and no trouble should be found
in trying to tune in one station, even
when another one is operating on very

PR LI 45 TURNS OF N2.22
DCC WIRE ON 3" TUBE ~
RADIO FREQ TRANSF. o
| i
PRI~ V_F‘SEC | |/|.q-l\|
: seidbe
F

-
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nearly the same wave-length. Even if an
outdoor antenna is used, the selectivity
will still We almost razor sharp and the

!
0005 MF. VARIABLE
CONDENSER

S RO

p—— = GRID COND 5!
e ) 00025 MF ‘».e‘
| ! &
E /
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signals will be reproduced with great clar- S
ity. The grid bias of the two radio fre- POTENTIOMETER 4-+\'31; — e
quency amplifying tubes is controlled by W ||_ ! J‘
means of the potentiometer. T e T
Eaa s “-'B BATTERY- 45-l00V.
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In Regenerative Tuners

Institute Radio Engineers
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1

TO AERIAL

0005 MF. VAR
CONDENSER

RADIO FREQUENCY
TRANSFORMER

RHEOSTAT

While the standard three circuit
tuner consisting of either a vario-
coupler and twg variometers or a
variocoupler, variahle condenser and
variometer is not a uctorious radia-
tor, still it sometimes happens that
the set will go into oscillation and
will cause interference with nearhy
receiving stations.  To practically
eliminate this troubfe, it is only
necessary to add radio frequency
amplification hefore the tuner. This
will at the same time increase the
receiving range. In order to still
further eliminate any chance of
stray oscillations finding their way
to the antenna circuit, a douhle
circuit tuner is used for tuning the

& aerial.  This consists of a vario-
’ coupler with a variable condenser
_ / dd shunted across the rotor. Such a
VARIO- / circuit employing two stages of
COUPLER ¥ radio frequency amplification and a
three ci{lcuit turtler wiFll be5 seen at

TO == he right in Fig. 5.

GROUND™ 45-100 V.'B" BATT ! !

The circuit diagram below, Fig. 6, shows how to
add one stzge of radio frequency amplification to a
ctandard crystal receiver which uses a vario-coupler
for tuning. The addition of this amplification has
a two-fold advantage. 1t increases selectivity and at
the same t:me makes possible the reception of sta-
tions located at a greater distance than could be
reached with a crystal detector alone. Very little
possibility af vadiation will be found when this cir-
cuit is Used, since the vacuum tube is kept from
oscillation ty means of the potentiometer. Further-
more, the secondary or grid circuit is inductively

SELECTIVITY

iland in hand with the prevention of
radiation from receiving sets goes the
problem of producing the greatest selec-
tivity with the minimum amount of con-
trols. John V. L. Hogan, an authority
on radio subjects, has recently given sev-
eral talks on the prevention of interfer-

Radio frequency amplification may he added to 2
standard single civcuit tuner in much the same manner
as it is added to a three circuit tuner. The citcuit
diagram for this work is given below in Fig. 7. The
addition of this single staye of radio frequency ampli-
fication as well as the use of a variocoupler or two
circuit tuner in the antenna circuit reduces radiation
considerably and practicatly prevents all interference
with nearhy receivers. Ail the information necessary
for the construction of such a set is given in the cir-
cuit diagram below. Standard instruments may be
used throughout as theie is nothing “tricky’” about the

coupled to the antenna which alse reduces the ence. The writer of the article on pre- circuit.  Very good selectivity may he expected from

chance of radiation. The crystal detector should be venting radiation which is presented a set of this type as the radio frequency amplification

of a guite rugged type and the crystal itself should 1 i - ae il is coupled to the detector by means of the stator of

be capable of passing quite a large amount of ierewith has  extracted s the essentia one of the vario-couplers. A small variable condenser
current. points from Mr. Hogan’s various ad- is shunted across this coil

dresses und has made up cireuits which
come the nearest to being the last word
in selectivity. These circuits will be pre-
sented in the Radio Department of
SCIENCE AND INVENTION in the
April issue and will range from the shn-
plest crystal detertor circuit to a multi-
stage tuned radio frequency amplifier.
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The crystal detector is well known for
its clarity in reproduction of radio tele-
phone conversation and music. Because
of this fact. it will be found that the
circuit diagram shown at the right will
give excelleat results in many ways.
First, the reproduced signals will have
a fine quality and very little distortion
will be exjerienced.  Because of the
one stage of audio frequency amplifica-
tion, the resulting volume will be built
up to guite a great extent. The use of
one stage of radio frequency amplifi-
cation will 2nable the operator to tune
in distant stations. Because of the
fact that @ vario-coupler is used be-
tween the radio frequency amplifier and
the crystal detector, great selectivity
may be expected.

In connection with the problem of re-
ducing radiation, it will be noticed that
all of the circuits shown herewith have
a two circuit tuner in the antenna cir- SWITCHES /!
cuit.  This fact in itself will aid ma- Y +
terially in reducing radiation and this
point should be remembered in chang-

ing any set.
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A Long Wave Receiver
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In Fig. 2 is shown an adaptation of
the De Forest Ultra-Audion circuit,

To those who know the radio tele-
graphic or [nternational Morse code,

there is a world of pleasure and in- el which, with a large honeycomb coil,
formation available on the higher VARIO- GRID LEAK s | "'%{;;: ] makes an excellent receiver for the
wave-lengths.  Such stations as WII, 2 MEGOHMS T ' long waves. It is advisable to have

located in New Brunswick, N. J., COURLER

NAA, at Artington, Va., and some
of the European stations such as FL,
Eiffel Tower, Paris, France, and
POZ, Nauen, Germany, send press
and other items of general interest on

) TUR at hand honeycomb coils of the fal-
SgﬁEfggMB CN towing sizes: 500, 750, 1,000, 1,250
¥ and 1,500 turns. In the interest of

- economy, the first two sizes may be

,’2{"‘\ om.itted as they are .selqum used.

Using a single tube circuit of this

)
ﬁj—’;’&#

ZGRIDCOND ¢ F

wave-lengths ranging_from 6,000 to 00025 MF. 1 type, with the correct size of honey-
20,000 meters.  These transmis- i comb coils, arc transmission may be
sions are on arc sets which have to be = received over distances ranging from

received with an oscillating receiver. 3,000 ta 5,000 miles. Fig 3 shows

Of course, much of the traffic is in a combination of the Ultra-Audion
code, but nevertheless, there is suffi- BATT, circuit shown in Fip. 2 and the single
cient straight material to be of (22 V circuit tuner shown in Fig. 1. The only
interest. In Fig. 1 we show a stand- 4 addition necessary to Fig. 1 is a
ard single circuit tuner which is a -r/ ! e — honeycomb coil and a two point
very good oscitlator. This set is used SWITCHES _.5.1, — switch.,  With this last addition,
by many amateurs even though its —I_' either the straight single circuit

tuner or the high wave-length receiver

notorious generator of interference.

L1 hy h H L
radiating qualities make it quite a 2 POINT SWITCH/ | = BAT_,r _I } HIRCE D 00 i

T
GROUND

What Are Kilocycles?

500— The Radio Conference at Washing-
|t ton recommended that the wave sent

— out from transmitting stations be
expressed in terms of frequency in-

600 [nt™ stead of the usual measurement of
L the wave-length in meters. The
1 1 chart on the feft shows the fre-
700 guency in kilocycles from 200 to
625 meters. As the wave-length
in meters increases, the frequency

v 800 in kilocycles decreases. In fact,
Ll A the frequency varies inversely with
i / the wave-length in meters between
&) 900 those in either of the charts given
> /, herewith the amateur can apply
8 the following formu\l]a:
2 1000 F=—
X A
: In this formula F equals the fre-
> 1100 quency in cycles, \ the wave-length
&) in meters and V, the velocity of
=z radio waves which is approximately
(] iZOO . 300,000,000 meters per second.
D For determining the frequency of a
| 300 meter wave-length, the substitu-
L tion is made as follows: -
T 1300 / 300,000,000
/ I F= — 1,000,000 ‘
. i 300
1400 This answer is in cycles and for Kilo-
cycles it must be divided by 1,000,
1500 :
200 250 300 350 400 450 500 550 600
WAVELENGTH - METERS
o] 400 800 1200 600 2000 2400 2800 f -
The chart at the right gives the frequency in kilocycles of H WAVE
any wave-length from zero to 3,000 meters in steps of 200 200 600 i000 |4OO '800 2200 2600 3000 : LENGTH
meters, When intervening wave-lengths are used, the | | | 1
formula for finding the frequency in kilocycles will be ]
found in the hl:antion ;ahovel anld at (}he t.riuht. |II| ";ﬁ | | | | | | | | I l FREQUENG)
above chart, the perpendicular line indicating wave-leng |
is followed to the curve. Then follow the harizontal 1500 500 300 214.38 16667 13636 | 11538 106 | IN
line ta the teft. Here will be found the frequency. 0 150 215 250 187.5 125 10714 i KILOCYGLES
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In this Department we publish questions and answers which we feel are of interest to the novice and amateur,
to this Department cannot be answered free.

RADIO AND AUDIO FREQUENCY
° AMPLIFICATION

(228) Austin Peterson, Sheffield, I1l., asks

COHERER CONSTRUCTION

(231) J. L. Jones, Beatrice, Alabama, says
that he desires to do some experimental

_— il e L e e ——

1129

Letters addressed

A charge of 25c. is made for all questions where a personal answer is desired.

are used and between their ends, which are
adjusted to about one quarter of an inch
apart, is placed a quantity of nickel or
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Q. 228. A very simple and fairly efficient radio receiving circuit, consisting of one.
stage of radio frequency amplification, a vacuum tube detector, and two stages of audio
The controls are exceedingly simple, only one
A loop antenna is the collector agency.

frequency amplification is shown above.
tuning control being used.

the Radio Oracle:

Q. 1. Can you give me a circuit diagram
showing how o connect up one stage of
radio frequency amplification, a detector and
two stages of audio frequency amplification
using a loop zntenna and a variometer to
tune the radio frequency amplifier?

A. 1. The diagram for this arrangement
will be found ia these columns.

JACKS IN REFLEX SET

(229) A. H Patterson, Lynchburg, Va.,
asks:

Q. 1. Can I use filament control jacks in
a three tube Refex circuit?

A. 1. It is impossible to use filament
control jacks with a three tube Reflex cir-
cuit for the simple reason that none of the
filaments of the Reflex amplifiers can be
out while the set is in operation. We would
advise you to use a standard three-tube Re-
flex Circuit which will be supplied upon re-
ceipt of our usual charge or which can be
found in various past issues of SCIENCE AND
INVENTION.

TESTING A VACUUM TUBE
(230) Homer J. Jones, Canton, Ohio,
asks:
Q. 1. How can I test a vacuum tube
when 1 purchase it so as to be sure that it is
in good condition?

A. 1. The only way that you can test a
vacuum tube is to see that the filament
lights. If you desire a further test, it will

be necessary ta use it in a radio receiving
set. If the tube will not pass plate current,
it will not work in the set.

A variometer is

work in connection with radio control, He
asks :

Q. 1. Can you give me some information
on the construction of a coherer?

A. 1. The construction and the action of

the coherer are fully explained in any ordi-
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Q. 231. The details for the construction of a coherer

are given above. This type of detector is obsolete at the

present date, hut sometimes is used in connection with
experimental radio control apparatus.

nary text book on radio, particularly the
older ones. No exact dimensions are neces-
sary for this instrument, a glass tube one
quarter of an inch inside diameter sufficing
for the supporting element. Two metallic
plugs which will fit closely within this tube

used for coupling between the radio frequency amplifier and the detector. i
loop, this form of tuned impedance amplification gives quite sharp tuning, but if an
outdoor antenna is to be used, an inductance coil and a variable condenser in parallel
should be connected in the circuit in place of the variometer shown herewith,

Used with a

nickel and silver filings. T}le construction
is shown herewith. Any suitable mounting
may be arranged.

TUNED RADIO FREQUENCY
AMPLIFICATION

(232) Irvin F. Marutz, Freelandville, In-
diana, refers to an article entitled, “A Tuned
Impedance Radio Frequency Receiver,”
which appeared in the July, 1923, issue of
this magazine. He asks:

Q. 1. In the circuit diagram given, what
is the capacity of condensers C3, C4, and
C5?

A. 1. In the radio receiving set you men-
tion, condenser C3 has a capacity of .001
mf.. C4, 0005 mf., and C5, .00025 mf.

Q. 2. Could another stage of radio fie-
quency amplification be added to this circuit
using another coil and condenser?

A 2. Another stage of radio frequency
amplification could be added to this circuit,
but we would not advise its use as it would
be difficult to control. You would do better
to use the Neutrodyne principle. The cir-
cuit of a three tube Neutrodyne set will be
given in the next issue of this magazine.

RADIO SET ON FARM LIGHTING
PLANT

(233) J. J. Gloudemans, Brussels, Wis.,
says that he has a 32 volt direct current
electric lighting plant and asks if he- can use
three cells of the plant to replace his “A”
and Magnavox battery tising at the same
time one or more lamps for equalizing the
other cells. :

worked out in practice.

WANTED !!!

E want descriptions of new radio ideas which you have
Take photographs of the im-
portant parts and make pencil or pen and ink sketches of the
hook-ups or mechanical details, et cetera.

RADIO ARTICLES

We are particularly

desirous of obtaining new hook-ups and descriptions of single
tube sets, reflex and other types which have proven satisfactory.
We want articles on the latest single tube receptors which re-
quire a minimum current from the filament battery.—Editor.
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A. 1. You can run both the vacuum
tubes in your radio set and your Magnavox
from three cells of your lighting plant bat-
tery, and you would not need equalizing
bulbs as you suggest. Just arrange the
leads from your batteries to the set, so that
they can be changed from one group to an-

to test for this trouble is to obtain another
bulb and place it in the socket. If signals
come in, you then know that your bulb is de-
fective. \We would advise you to clean all
your movable contacts and as stated above,
test all circuits. If you are unable to lo-
cate your trouble, do not hesitate to write to

Sé¢ience and Invention for March, 1924

selective, still its control will be very com-

plicated and the signals will not be very loud

because of the losses found in transforma-

tion. —

COMBINATION CRYSTAL AND
AUDION

(237) Jack Maloney, Liberty, N. Y., says:
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ing or a five watt power tube.

other occasionally. This will prevent one
set of cells from deteriorating faster than
another.

SPARK COIL C.W. TRANSMITTER

(234) Robert H. Trickey, Sask., Canada,
requests :

Q. 1. Can you give me a circuit diagram
showing how to connect up a U. V.-201 tube
with a suitable source of high voltage such
as a spark coil, so that the same may be
used for C.W. transmission?

A. 1. A circuit diagram for this work
will be found in these columns. The source
of current may be a small coil capable of
giving approximately a one-half inch spark.
The condenser across the secondary should
be of the glass plate type and must be of
sufficient size to cut down the spark length
so that a spark discharge will not take place
within the vacuum tube.

TROUBLE SHOOTING

(235) Hugh Malcolm, Oneal, Ark., says
that he has a radio set consisting of a vario-
coupler, a variable condenser, a variometer
and the usual vacuum tube detector appli-
ances. He savs that he has been working
this set for quite some time, but it suddenly
went dead. He asks:

Q). 1. Can you help me in this matter?

A. 1. It sounds very much to us as
though a connection has broken somewhere
in the set, which, of course, renders it in-
operative. We would advise you to investi-
gate each instrument thoroughly and test
all the circuits for continuity. It may be
that either the grid or plate connections to
the elements of your vacuum tube have
broken and, therefore, the circuit is incom-
plete within the tube itself. The best way

0 0 A O T A2

200 ILLUSTRATIONS—100 ARTICLES

appeals to all factions: the Scientist, the Amateur, the Experi-
menter, the Broadcast Listener, and the Manufacturer.
will find articles written especially for hinm.
Rapio News is a radio education by itself.
newsstands in the United States and in every international book
store in every civilized country the world over.

of articles and illustrations that is

zine.

Radio Work.
By J. A. Fleming, D.Sc.
A Crystal Set Loud Speaker,

By Dr. Karl Rottgardt.

Q. 234. Where a source of high voitape current is not available, an excellent I. C. W.
transmitter can be made using a spark coil for supplying the plate voltage to an amplify-
Do not connect this apparatus or attempt to use such a
set until you have qualified for a license.

is the average of every issue of Ranio News.
there is a radio magazine in print that can show the diversity
found in this maga-

But above all, it is the quality of the material that is of
prime importance to the man interested in radio.

The Development of Wired Radio in Germany.

for DX work.

us, giving complete information on the re-
sults obtained.

SELECTIVE CRYSTAL RECEIVER

(236) Carl S. Paulson, Brooklyn, N. Y.,
refers to our Interference Preventer Con-
test and asks us to show how to connect a
crystal detector with the first prize winning
circuit. )
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Q. 236. In congested distric-ts, a receiving set capable of
very fine tuning is desirable. Such a tuner used in con-
nection with a crystal detector is shown herewith.

A. 1. In these columns will be found a
diagram of the necessary connections for
using the selective tuner with a crystal de-
tector. While this set will be extremely

We doubt if

Ravio NEws

A LIST OF INTERESTING ARTICLES APPEARING IN THE MARCH ISSUE OF RADIO NEWS.

Recent Novelties in Thermionic Tubes for

Tuning and What It Means,
By John V. L., Hogan.

Another Historic Event In Amateur Radio,
By Laurence S. Lees,

Rebroadcasting; a New Era in Radio.

The QOperation of Close Coupled Transformers.
Modern Radio Apparatus—Condensers.

Building a Neutrodyne and Making It “Neut”.

Q. 237. Where a radio receiving set is located near severa! broadcast stations, a crystal
detector can very readily be used for local reception, whi'e a vacuum tube is desirable

A combination circuit which makes this possible is shown above. The
telephone plug is to be placed as described in the text.

- Q. 1. Please give a circuit diagram show-
ing a variocoupler in connection with a
crystal detector and an audion detector, so
arranged by means of two jacks that either
the crystal or vacuum tube may be used as
desired.

AL 1 You will find in these columns a
circuit diagram such as requested by you.
When the plug is in jack A the filament of
the vacuum tube should be extinguished and
the crystal detector may be used. When the
plug 1s in jack B, the filament of the tube
is to be lighted and the set operated as a
standard three circuit regenerative tuner.

A “MIXED” CIRCUIT

(238) Benedict Massell, Allerton, Mass.,
submits a circuit diagram of a set consist-
ing of two stages of radio” frequency ampli-
fication, a detector and two stages of audio
frequency amplification using the Reflex
principle so as to obtain the above men-
tioned results with three tubes. In the de-
tector circuit he proposes to use the prin-
ciple of super-regeneration. He asks:

Q. 1. Do you think that this circuit is
of any value?

A. 1. It is absolutely impossible for us
to tell you just how your set will function
without making the connections and trying
it out. I'rankly, we do not believe it to be
of any value. Super-regeneration is so crit-
ical in control that, used in connection with
the reflex principle, we believe that you
would get a choice selection of howls,
groans, squeaks and squeals. Either of the
circuits which you have attempted to com-
bine, on paper, are hard to control. Com-
bined they would probably be impossible to
control.

Lach
Every issue of
Sold on 35,000

W. P. Powers.
By Jesse Marsten.

By Lester D. Cushman.
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Thermotherapeutic
Applicator

Window Cleaner
and Polisher

|
Felt washing — W
strip s
RS
Rubber
polishing
strip
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No. 1,473,395 issued to August M. Becker. In order to
enahle the outer surfaces of the windows of a huilding to
be cleaned from within the building, a YU-shaped frame
was desipned by the inventor. This frame has a handle
connected to one of the leg portions and a window scrub-
bing and polishing device on the other, opposite the handle

ber, and by pulling upon the handle pressure can be

No. 1,473,506 issurd to Sylvia Nessler. It seems strange
that no one hereteiore has thought of a hat water bottle
designed for application to the neck and throat of the user
in the treatment of various ailments. Here a container of
soft rubber and af elongated design is covered by a
fabric envelope.
attached to them for fastening the water-proof container
in place. A filling nozzle will be found at one end posi-
tioned between the straps, through which the hag may be
filled with either hot or cold water. Although the device
may be filled when the rubber envelope is held within its
surrounding felt lope, it is advisable to remove the
rubber hag.

Disappearing Vehicle
Step

No. 1,467,976 issted to Joseph R. Gannon. An aute-
mobile step of the nature here shown will disappear when
the swinging doar is closed. This step is made in segmental
form and is approximately one guarter of a circular disk,
the center of which disk is located underneath the door
hinges. It disappears into a slot provided in the chassis
body underneath the car floor. The under side of the step
is provided with tz2eth-like projections, and at the foot
of the door jamb 2 bracket may be found which will set
itself between the taeth-like projections. When a person is
getting into or out of the car, the placing of the person’s
weight upon the step firm‘I‘y interlocks the step and the
oor.

The ends of the envelope have straps:

applied to the windowpane, while by maoving the device up
and down or to either side, the entire surface of the
window can be cleaned. The block holding the polisher
and scrubber is then given a half turn and the rubber
polisher is used for giving the window a finished ap-
pearance, 0

Shaving Brush

7

VALVE SHUTS
OFF SUPPLY WHEN
BRUSH ISNOT IN USE

[:IIL

J;_:I_ |
SHAVING SOAP IN PASTE OR
LIQUID FORM

No. 1,470,825 issued to Lewis Fritz. In this shaving
brush a reservoir is found within the handle of the brush
part, and from the handle a tube communicates with the
bristles of the brush. A shaving soap compound in either
a paste or a liguid form, is placed in the handle and
due to the screw threads thereom, it is possible to cause
this container of the handle to be made smaller by screw-
ing the two parts one on the other, together, thus forcing
the paste out into the brush. The main improvement of
this brush over others is the fact that it will take uoth
paste and liquid soaps.

No. 1,475,322 issued to Emile Scheemacker and Geaorpes
Raimond, In order to enahle an aviator who is controiling
an airplane, to leap freely from the machine in event of
an accident, a device has heen designed which operates as
follows: Under normal conditions the seat is held down
in the fuselage by hooks and latches. 1In case of an
accident, the aviator presses upon a treadle which releases
the latches. The seat heing thus released, the springs will
cause the elongation of the lazy tongs and eject the seat
from the fuselage, and at the same time another spring
will swing the seat so that as the airplane plunges down-
ward, the seat will be in approximately a horizontal
position and the aviator will be standing upon the foot
piece. The parachute to which the aviator is attached is
carried in a pocket beneath the seat. 1t is obvious that
as the seat rises the parachute will be released, thus
enahling the aviator to safely reach the ground. What
would happen in case the machine does not make a nose
dive is something the inventor daes not explain.

Cream Extractor

The device

No. 1,471,528 issued to Leslie C. Rawcliffe.
comprises a bent tube as illustrated, a cap of tight fitting
design, and an atomizer bulb. When the device is put into
a milk bottle, it is impossible to see the battom of the
tube in the bottle, but an adjustable finger on the outside

indicates the depth to which this tube sinks. The cream

is extracted by compressing the bulb and forcing air through

the pipe, which in turn forces the cream out. The cream

coming through the tube then starts a siphan in action and

continues to flow until the siphon breaks, which is as soon

as the air reaches the level of the opening of the short
arm of the siphon,
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BRINGING HOME THE S. O. SAGE

The wife told her absent-minded hushand
to bring home a few things from the grocery
on his way home and admonished him not
to forget them so he walked down the
street repeating in a monotonous under-
tone S5.0.5.—S.0.S. A friend, who hap-
peuned to hear him asked him if he had
gonie “bugs” on radio. “Radio be damned,”
he exclaimed, "“my wife told me to get
Soap, Oranges and Sausage and I am try-
mg to memorize them.'—James Thomas.

STUNG!!

FATHER (not wersed in science) to son
(“listening ") ¢ “What's this thing?”

Sox: *“Oh, that is the ‘B’ battery.”

Fatuer: “Is that where you get your
Noney-comb coils?"—NK. Russcll Gray.

OUT-SPOKEN

CraBsaaw: “So
e
O
Dol d
g o

n’'t have a radio
in the house?
Old-fashioned ?”
Henpeck: “No,
I think she was
jealous of the
loud speaker.”—
Jas. J. O’'Connell.

your wife would-

CURED OF IN-FAT-UATION

In answer to an advertisement of a new
patent on "How to Get Rid of IFat,” a very
fleshy lady sent in one dollar for the re-
quired information.

The answer she received was as follows:
“To get rid of fat throw it in the garbage
can.”—S. D. Snavely,

COPPER HAS LEAST RESISTANCE
“Hey, Spiggs, what is Walt in tow for:”
“Nothin’. Just a secondary offense.”
“What did he do?”

“Nothin’. Just followed the line of least
resistance,”

“Well—where does the secondary offense
come in?”

“Just now offered resistance to the cop.”—

J. L. Vanderheyden.

CABINET SIZE

“What makes
your sister so
stout mnow: she
used to be very
thin?”

“She's working
for a photog-
rapher.”

“Why, how
does that make a
difference ?”

“Well, she’s in
the developing
room most of the time.”—John I7. Schaleck.

QUITE STAR-TLING

Tom: “When a movie star takes on flesh
she is no longer a star.”

Joun: “Why not?”

Tom: “Because she is a little meatier”
(meteor).~—George Carr.

NOPE, INSANITY

“What have you against this fellow?”
asked the police sergeant.

-“He’s charged with bigotry,” replied the
cop.

“Bigotry ?” exclaimed the sergeant. “Why
they ain’'t no such crime as that.”

“Sure there is,” replied the cop: “he has
three wives.”

“Go on you chump,” jeered the sergeant,
“that ain’t bigotry; that’s trigonometry.”—
Chas. R. IWhitehouse.

4

First Prize $3.00
FOILED!

Joun (a
prominent
radio  fan):
“Mary, can
you tell me
what has be-
come of that
package of tin
foil T bought

the other
day #”
Mary (his

“Yes, Mrs., Smith has been

wife) :

over here and asked me what it was

good for. I told her that you said it
would reduce body capacity, so she
insisted on taking the entire lot and
giving it a fair trial. The poor woman
has tried every flesh reducing remedy
except your tin foil.”—Irby Park.

SOME JACK ASS

CLErk 18 Rapto Store: “We have a very
fine plug here that would complete your set.”

CvstoMER: “Sorry, but I haven’t got the
‘Jack. "—Joln Scofield.

12 recetve daily from one to
lai two lhundred contributions to

this  department.  Of these-
only one or two are avatlable. We
desire to publish only scientific humor
and all contributions should be origi-
nal if possible. Do not copy jokes
from old books or other publications
as they have little or no chance here.
By scientific hwmor we mean only such
jokes as contain something of a scien-
tific nature. Note our prise winners.
IWWrite each joke on a scparate sheet
and sign your name and address to it
Write only on one side of sheet. No
letters acknowledged unless postage is
included.

All jokes published here are paid
for at the rate of one dollar cach, be-
sides the first prize of three dollars
for the Dbest joke submitted each
month. In the cvent that two people
send in the same joke so as to “tie”
for the prise, thew the sum of three
dollars in cashwill be paid to each one.

IN THE LAST QUARTER

Visitor:  “Who was that queer-acting
fellow who was looking through the tele-
scope ?”’ )

Guie: “Oh, that was our old astronomer
Prof. Starduster. They say that he is a
little ‘off" hecause he is perpetually observ-
ing the moon.”

Visitor: “Oh I sce. A sort of a lunartic!”
—Emil Guidici.

“CHERCHEZ LA FEMME”

“You were
thrown out?” re-
marked the ash
harrel to the nail.
“That’s what yon
get for being
crooked.”

“The crooked-
ness is not my
fault,” said the
nail. “l was
driven to it by a
woman."—J o h n

H. Schalek.
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Scientific Humor

AH—A SHORT-CIRCUIT!

“You may have the correct circuit,” com-
mented Henry Homebody, as he tried in
vain to fasten the corset stays on his wife’s
ample form, “but I don’t think much of your
hook-up.”—H. S. Tillotson.

HE REAPS WHAT HE SOWS

EXTRAORDINARY  (Teacher to Physics
Class) : “What is a liter?”

Bricut StupeExT: “Why—er—a litter is
the number of pigs an old sow has at one
time."—/rg J. Bailes, Reporter No. 5110,

2 OF 1%
Teacuer: “Who was Eli Whitney ?
Buster: “The gink who invented cotton
gin but couldn’t drink it.”"—G. I'. Morgan.

APPLE SAUCE!
Isaac  Newton e

shortly after be-
ing struck on the
head by au apple,
remarked, “[ am
struck by the
gravity of the
situation.” — FZar]
IWilkinson.

LET’S ALL TRY IT
CraBsHAW: “So the wireless fad has
spread out your way?”
SUBU_RBS: “Why, we think no more of
borrowing a radio set from a neighbor than
of asking for his lawn-mower.”—Jas. J.

O'Connell,

WHO IS JO KING?

Why is the gas so line?
When did the ground swell?
Why does the wood dye?
Why was the weather vane?
Why did the rubber tire?
What does the wind shield?
Why did the foot brake?
When did the bell hop?
~C. E. Simpson and Lloyd Hendricks.

THEY MONKEYED WITH HIM

Mo~nk: “How
did Bill come out
with his monkey
gland treatment?”

Key: “Well,
his nephew got a
letter from him a
month ago in
which Bill said he
felt ten vears
younger. Then he
got another one
and Bill said he felt like a boy.”

Mo~nk: “Aw right, go on.”

Kevy: “Then he got a telegram which
stated that Bill had died an hour ago of in-
fantile paralysis.”—J. Gaskins.

QUITE INTERUSTING
Teacurr: “Where else is iron found,

James?”

Jases: “Well, T know there is some iron
in our hodies.”

WiLrie (out loud) : “Now I know what
those things are on Johnny's face. He must
have forgotten to wipe his face dry and the
iron rusted.”—S. Fislhman.

RADIO BUGS, NOTE!

Mrs. Frynn: “I don't know what to
make for supper tonight, It's such a task
nowadays to think of something different
to prepare each night.”

Mrs. Jones: “Why not try some radio
ham we have read so much about these
days ?"—Sidney Lang.
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The “Oraele” is for the sole benefit of all scientific students. 3. Sketches, diagrams, etc.,, must be on separate sheets. Questions
Questions will ne answered here for the benefit of all but only matter of addressed to the department cannot be answered by mail free of charge.
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written or else written in ink, no penciled matter considered.

answered.

CIRCUIT FOR COPPER PLATING

(16?7) Leonard Doctors, Glen Head, L. I.,
asks:
. Q. 1. Can you give me a circuit for connect-
ing up_ all the apparatus neccessary in copper
plating ?
. 1. The d:agram herewith shows all the nec-

L BATTERY

AINODE ARTICLE TO
|~ 3E PLATED
(-4

When articles are
to be copper plat-
ed, a suitahle vat
for containing the
articles and a
copper anode must
first be provided.
This is then filled
with the plating
solution and the

3 copper anode and
articles to be

4 plated suspended
therein.

RHEQSTAT
i \_,

AMMETER

essary connecticns, In copper plating you should
calculate the ntmber of square inches of material
to be plated and allow one-tenth of an ampere to
flow through th2 circuit for every square inch of
surface to be pleted. For this reason the ammeter
‘nust be included in the circuit.  Rather use a
i{tle less currert than too much for if the object
‘s plated too qtickly the deposit will not be of a
~noc quality ard will not stay on the object.

MAGNETO QUERY
(1628) H. P Blake, Richmond, Va., asks:

). 1. Is there any manner in which I can
increase the spark developed by a magneto? I
have one on hand which sparks across the safety
gaps when the shaft is turned by the hand?

1. In regard to your magneto query, we
\\ould say that your magneto must he delivering
its best spark, ii when turncd by hand the spark
Jumps across the safety gaps easily. You cannot
improve the spark further under such conditions.

). How many volts would be required to
pass current through the bodies of two persons,
sald current to bhe delivered by the ahove men-
tiotied magneto?

A. 2. The voltage required to pass a current
through the bodles of two persons, under the con-
ditions you mention would depend upn the resist-
ance of each individual. The resistance of the
body varies considerably and the amount of volt-

age required would also depend upon the contact
maintained between the two bodies and the sur-
face at which contact was made.

WATER-PROOFING CANVAS

(1629) Raymond L. ZLucchesi, Merced, Cal,
requests :
(). 1. What is a good formula for a prepara-

tion which may be used to water-proof canvas?

A. 1. For water-proofing canvas we would ad-
vise you to use the following solution. For every
gallon of turpentine necessary to treat the amount
of canvas you have on hand, shave up a half
pound of pure pamfﬁn wax. When this is sliced
up very fine, add it to the turpeutine, which latter
should be warm, and stir it thoroughly till the
wax dissolves. The canvas can then be soaked in
this mixture. When it is thoroughly impregnated
with the same, hang it up smoothly to dry.

- (nteresting Articles in
March “*Practical

H 9
Electrics
THE STACCATONE
A brand new musical instrument giving
weird and staccato like sounds. Anyone
who has a loud-speaker, a vacuum tube and
a few honey-comb coils can make this re-
markable instrument, recently developed by
Mr. H. Gernsback. Read all about it in
the March issue of PRACTICAL ELEC-
TRICS.
Photo-Electric Telephony
By Dr. A. Gradenwitz, Berlin, Germany
Solar Radiation Measurement
By H. H. Kimball and H. E. Hobbs,
U. S. Weather Bureau
Television by Belin System
y Lucien Fournier, Paris, France
Electric Clock Runs 1000 Yecars
Submarine Pilot Cable
By Dr. A, Neuburger, Berlin, Germany.
World's Largest Electric Generator
Sam Graves’ Gravity Nullifier
Story by George F. Stratton
Simplified D’Arsonval Galvanometer
Automobile Ignition Coils
Voltmeter Multipliers

MAGNETIC REPULSION
(1630) H. W, Loury, Tampa, Fla., says that
he has heard of a metal which will be strongly
repelled by an electro magnet. He asks:
Q. 1. Can you give me some definite informa-
tion on this subject?
A. 1. A ring of aluminum placed over the end

of an electro magnet actuated by A. C. will be
forcibly repclled from the magnet. A very power-
ful magnet must be used, however, to obtain this
effect. Metallic bismuth is slightly repelled from
an ordinary horseshoe magnet, but not to any
great extent. A very delicate suspension of the
bismuth must be made in order to ohserve the
effect,

PRODUCTION OF HYDROCHLORIC ACID

‘((1631) D. Y. Salinzer, Toronto, Ont., Canada,
asks: .
(). 1. How can hydrochloric acid be obtained

by combustion of hydrogen gas?
A. 1. If hydrogen gas is allowed to burn in
air, it is well known that water will be formed.

e

. e
acid A

Hydrochloric
may be prepared
in an experimental

way by collecting a CHLORINE —{ L 2
guantity of chlor- =
ine, starting a hy- =
dr%ufn generator =
and leading a pipe

fram the latter to PYDROGEN

GENERATOR

the vessel contain-
ing the chigrine,
The hydrogen is
lighted at the end
of the pipe.

If, however, the gas is burned in chlorine gas,
hydxochlonc acid will be formed.

REDUCTION OF SPARKING

(1632) Maurice Plata, Chicago, Ill., asks:

1.” How can I reduce the sparking formed
at the contacts on the vibrator of an ordinary
bhuzzer?

A. 1 If you will shunt a fixed condenser with
a capacity of about one mfd. across the contacts
which are used for breaking the circuit of your
buzzer you will find that the sparking will be
greatly reduced.

COLORED GOLD

(%633) Simon Blanco, Miycauayan, Bulacan,
. 1., asks:
0. 1. How are the various degrees of colored

gnld used in jewelry obtained?

A. 1. The proccss of making various colored
alloys of gold merely consists in melting together
various quantities of different metals, To make
green gold, mclt together 750 parts of pure gold,
1530 parts of purc silver, and 100 parts of pure
copper.

OUR $12,000 PRIZE CONTEST

T will be noted from recent issues and the present one
that our prize contest has been a whale of a success. Over
3{%1 000 has been paid out this month for worth while contribu-
tions to SCIENCE AND INVENTION, cither in pictures,
suggestions, 1dcas or articles. We now have on our staff. close
to 8,000 correspondent reporters who are scouting the world for

How the Shesnandoah Will be Moored on the
Polar Rouze
By Graser Schornstheimer, Naval Expert
Largest Bridge in the World to Span the
Golden Gate
Illustrated by Louis Biederman
Measuring tke Heat in the Stars’ Spectrum
y Dr. C. G. Abbot
If You Traveled on a Light Wave—A Popular
Exposition of Einstein.
By Ernest Brennecke

Selective
Complete Review

¢ ARTICLES FOR APRIL SCIENCE AND INVENTION

Listening to the Voices of the Insect World

A Theatre Cathedral—World’s Most Gorgeous
Theatrical Production.

Non-Radiating Receiving Sets—A

Railroads of To-morrow ) .
INustrated by C. McKnight Smith

new material that can be written up for SCTENCI AND IN-
VIENTION. And the formula is simple—just keep your eyes
open.  liven if you were totally deaf or blind, you could still
win a prize by <1mp1y using your head and scndmg us ideas of
a scientific nature, or of a nature directly or indirectly attached
to new inventions.

Ancient Clocks—How They Worked
By Charles Beecher Bunnell

Match Box Tricks—Third Article
By Walter B. Gibson

How to Take Care of Your Watch—A practical
illustrated article
By Samuel Bernard, Watch and Clock Expert

Radio Department will include a number of
valuable articles you should not miss.

By W. W. Rodgers

By A. P. Peck

I shall be glad to give you other data we have at our command.

self-addressed envelope.

FREE INFORMATION

F you want additional information concerning any of the subjects illustrated and described in this number of SCIENCE AND INVENTION we
To make

only on one side of the paper and state exactly in a few words just what it is you desue further information on.
and drawings of many of these articles in our files and can furnish much additional data in most cases.

Address all inquiries of this nature to INFORMATION EDITOR c/o Science and Invention, 53 Park Place, New York City.

this work as _easy as possible for our editors, please be brief. Write
We have the original manuscripts
Please do not fail to send stamped and

\
|
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SHOCK FROM INDUCTION

(1634) Alexander Gill, Milwaukee, Wis., wants
to know:

Q. 1. Can you tell me of a simple method for
making a shocking machine without the use of
an induction coil?

A. 1. Probably the simplest method of obtain-
ing the results you desire is to form an apparatus
similar to that illustrated herewith. A ‘kick’ coil
or inductance is used and may consist of two
layers of No. 24 cotton covered wire wound on an
iron core % of an inch in diameter by 3 inches
long. A gear wheel from a small constructional
set may be used as an interrupter by mounting it
as shown. If a person grips the two handles, and
the wheel is turned quite rapidly, quite a sharp
shock will be felt.

HANDLES -,
= —— I S
: N "
| =1 A small  experi-
T IN(:D(S{ET_ANCE T BATT mental shocking

coil can readily be

T T made by means of
an inductance coil
such as described
in the text, con-

nected with two or
three dry cells and

BRUSH 7771, an interrupter
| ot Lz wheel as shown at
S e the left. The in-
ﬂy//é, Kot ductance coil is of
17|y the auto-transform.
bl I - “ﬁ' & er type.
= & Vi

e TS

WIRE SEALED IN GLASS

(1635) Milvin Bergland, Joice, Jowa, asks:

(). 1. What are the wires composed of which
are sealed into the glass in the making of electrig
light bulbs?

A. 1. The leads that pass through the glass in
an electric light bulb were originally made of
platinum, but of late a combination of metals
known as Dumet has been evolved, which has
practically the same coefficient of expansion as
glass, and therefore lends itself admirably to this
purpose,

Q. 2. What metal is used for the contact
points on spark coils?

A. Various hard metals are used for the
contact points on spark coils, all of them being
alloys. The alloy of platinum and iridium is most
frequently used.

DEMAGNETIZING A WATCH

(1636) G. B. Pew, Blaine, W. Va,, says that
he has a watch which has become quite strongly
magnetized and does not run properly. He asks:

Q. 1. Can you give me directions for deimnag-
netizing this watch?

A. 1. We would advise you to construct a coil
for demagnetizing your watch as follows, On a
tube 314 inches in diameter, wind 150 turns of
No. 20 D.C.C. wire, Connect this directly across
110 volt A.C. supply with a 100 watt lamp in series
with the same. Place the watch in the coil and turn
on the current and withdraw slowly. Two appli-
cations may be necessary in order to thoroughly
demagnetize the watch,

At the left is
shown a circuit for
a demagnetizing
coil and the meth-

Watch od of applyinp it
to a magnetized
100 watt lamp watch, This meth-

od is practical and
will render service-
ahle a watch which
has stopped running
because of being
magnetized.
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INDIVIDUAL BRAKES FOR AUTOMOBILE
WHEELS

H. Pierce, Springfield, Mass., asks:
.. Do you think it would be feasibi: to
have a separate brake for each of the rear wheels
on an automobile? I believe that this would be
advantageous as the two pedals could be worked
together so as to assist in straightening out the
car when it skids. .
A. 1. The control of the average automobile
is complicated enough at the present time without
adding independent brakes for the wheels. It would
only tend to confuse the driver to a greater ex-
tent and if anything, would induce skidding rather
than prevent it. This is because of the fact that
the brakes would not he applied evenly to the rear
wheels and one wheel would tend to travel faster
than the other, thereby of course, inducing skid-
ding.

(1637)
Q.1

A DISCUSSION ON ASTRONOMY

(1638) Ralph E. Busse, Canton, Miss., puts
forth the following opinion on astronomy:

““No light or heat, as such, comes to the earth
from the sun. Nor do we get any, as such, from
the moon or any of the stars. What we do get
is electricity or electrons which, on striking the
atmosphere of the earth, separate into heat and
light. In other words, if a person could get
outside of the atmosphere he could not see any-
thing; earth, moon, sun and stars would disap-
pear. There is no such a thing as ether. Vacuum
rules supreme in the interstellar space, This I
believe coincides with Einstein’s theory and may,
if used as a basis for further investigations, help
to clear up some of the things which we are
unable to explain with the ether theory, such as
‘Northern Lights,” thunderstorms, etc. Also, I
believe that the moon shines by reflected elec-
tricity.”

Mrs. Isabel M. Lewis, M. A., of the U. S.
Naval Observatory, replies as follows:

“In reply to Mr. Busse’s suggestions, I would
like to call attention to a fact that is known
observationally, that as the atmosphere gets more
rare, on high mountains, for example, the stars
shine more hrightly and more of the fainter stars
become visible. This is against Mr, Busse’s
theory that the heavenly bodies would disappear
if a person could get outside of the atmosphere.
Tt is well known that the rarer the atmosphere
the more brilliant the heavenly bodies appear.
Of course, electrons from the sun do strike the
upper atmosphere and cause the ‘Northern
Lights.” The spectrum of these lights is very
different from the spectrum of the light that

IMPORTANT
TO NEWSSTAND READERS

IN order to eliminate all waste and un-

sold copies it has become necessary to
supply newsstand dealers only with the ac-
tual number of copies for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking him
to reserve a copy for you every month.
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. you are interested in
receiving your copy every month, do not
fail to sign this blank. It costs you noth-
ing to do so.

9® ccoocaoacaccoannnobnocoaaa Newsdealer
Address .......... .. .iiiiiiiiiiiiiie,
Please reserve for me.......... copies of

SCIENCE & INVENTION every month
until I notify you otherwise, and greatly
oblige,

Name

Address ... i

comes to us from the moon, which is the same
as the solar spectrum. If the moon shone by
reflected electricity instead of reflected sunlight
its spectrum would resemble rather that of the
‘Northern Lights,” which is that of elements
electrically excited.

“It is also not true that the ether theory leaves
unexplained the phenomenon of the ‘Northern
Lights’ and thunderstorms. Their cause is well
known.

“As I understand it, Einstein’s theory of rela-
tivity is not founded upon any assumptions what-
ever as to the existence or non-.existence of the
ether. It does state that it is impossible to deter-
mine the motion of the earth with respect to the
ether or through space from observation made on
the earth alone.

“After all, light involves action on the retina
of the eye. The blind man sees no stars, atmos-
phere or no atmosphere.”

BLUEPRINT PAPER

(1639) F. L. Richards, Minneapolis, Minn,,
wants to know:

Q. 1. What is a good formula for making blue-
print paper?

A. 1 Mix together 55 grains of ferric-am-
monium citrate with 14 ounce of water. Make
another solution of potassium ferricyanide, 20
grains, and, water, ¥4 ounce. Mix together equal
parts by volume of these two solutions and keep
in a yellow glass bottle in a dark place. Just
before using, the resulting solution should be
filtered. It is then applied to the paper, which is
stretched out and pinned down, with a wad of cot-
ton, brushing out until the paper is evenly mois-
tened. The paper should then be dried in the
dark and used as soon as possible after being
thoroughly dried.
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HORSE-POWER

l51640) J. W. Eisenstadt, McKeesport, Penna.,
asks:

Q. 1. How was the horse-power unit originally
determined?

A. 1. When James Watt was conducting his
early investigations in steam engines, he decided
that a standard measurement of work was neces-
sary. He decided that the horse would be a good
standard and after some experimental work, he
arranged apparatus as shown herewith, wherein a
weight of 150 pounds was suspended in quite a
deep shaft. He attached the other end of the
rope to a horse and found that the latter could
walk at a rate of about 220 feet per minute
while raising the weight. He therefore, multi-
plied 220 by 150 giving 33,000 foot-pounds per

LY
Horse walking 220 feef
perlrninufe
R
At the ripht s
shown the method
used in originally
determining the
foot-pounds of en-
ergy to the horse-
power unit. A
horse of average
strength walking at
an  average speed
was used in con-
nection with a 150
pound weight.

L )

minute and adopted this unit for measurement,
naming it the “horse-power.”

SAWING A WOMAN IN HALF

(1641) Morris Levine, Brooklyn, N. Y., asks:

Q. 1. Can you explain to me how the trick
which I have seen performed on the stage and
which consists of presumably sawing a woman in
half is performed?

A. 1. The trick of “Sawing a Woman in Half”
was fully explained in the December, 1921, issue
of SCIENCE AND INVENTION. This may be
obtained from our Subscription Department.

Q. 2. What is a galvanometer used for?

A. 2. A galvanometer is used to indicate the
presence of a minute current of electricity and is
us::d in various measuring and indicating appa-
ratus.

RULE OF THUMB
(1642) Richard Kruger, Glen Head, L. I.,
wants to know:
Q). 1. When the direction of the flow of cur-
rent in a wire is known, how can the direction
of the lines of force be determined?

A. 1. The illustration herewith shows the so-

called right hand rule of thumb for the determina-
tion of the direction of the lines of force. The
nght hand is placed on the wire with the thumb
pointing in the direction of the current and the
fingers grasping the wire. The direction in which
tt.he fingers point show the direction of the lines of
orce.

R

At the right is il-
lustrated the well-
known rule-of-
thumb  for deter-
mining the direc-
tion of the lines of
force when the di-
rection of the cur-
rent flow is known, I

or vice versa.

CCHTUHTIe e

Direction of
Current flow

MATT SURFACE PRINTS
al£l643) Louis J. Fenstein, Arlington, N, I,
sks:

Q. 1. How can ordinary printing paper with a
fairly smooth surface he given a matt surface?

A. 1. After the prints have been made and
thoroughly fixed and washed, they can be given a
matt surface by squeezing to a ground glass, and
allowing to dry in this position. These prints must
then be mounted dry, using a mounting tissue or
a rul?ber cement. Never mount such prints wet
or with ordinary paste.

ARTIFICIAL SMOKE

(1644) Wm. P. Predmore, Broken Bow, Neb.
says that he desires to produce small quantities of,
smoke for amateur stage productions and asks:

Q. 1. How can this be done in a safe manner?

A. 1. The best and easiest way to produce
artificial smoke for small stage productions is to
allow the fumes of ammonia to come in contact
with the fumes of hydrochloric acid.
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Eveready gives you the right battery
for every radio use!

,EACH Eveready Radio Battery represents thirty years of battery
building experience. Each Eveready Battery represents millions
of dollars invested in men, methods and machinery. . Overseeing
Eveready production is the greatest battery laboratory known to
science, where every particle of raw material is required to pass
Eveready’s exacting tests. Toinsure Eveready serviceability, batches of
Eveready Batteries are constantly being set aside for performance tests.
And, finally, daily shipments keep dealers supplied with fresh Eveready
Batteries, packed full of power.

To be certain of battery satisfaction, insist on Eveready Radio
Batteries—they last longer.

eVEREADY

Radio Batteries
~they last longer

! The radio dry cell triumphant

§ For economical, satisfactory radio, light the filaments of

we__your dry cell tubes with the Eveready Dry Cell Radio “A™
Battery. Will unfailingly outlast any other at % ampere current. Full
instructions for getting this Economical Eighth, on labels and in our
booklets. This battery will exceed your expectations in economy and
performance.

Equal to all demands

Power flows from your “B™ Battery, power that gives life to your
head-phones or loud speaker. Some tubes draw more “B" Battery current
than others, but whatever the tube or tubes you use, Eveready “B”
Batteries will give you maximum results. Eveready “B" Batteries are
made in six sizes, for all possible uses. Always use the biggest possible
battery, for it contains more energy in proportion tocost,and lasts longer.

This battery is a wonder worker

" Eveready's biggest contribution to economical and more

; satisfying radio is the Eveready ““C™ Battery, a triple-use,
universal battery. It will make the loud speaker respond
with a new fullness and naturalness of tone, and save much
money by making the “B" Battery last still longer. Connect
it with the grids of audio frequency amplifiers and notice the
big difference. Can also be used as an “A™ Battery for 199
type tubes in portable sets, and as a “B" Battery booster.
Eveready Radio Battery No. 771—use it!

NATIONAL CARBON COMPANY, Ixc., New York and San Francisco

Headquarters for Radio Battery Information
CANADIAN NATIONAL CARBON CO., Limited. Factory and Offices: Toronto, Ontario

Informative and money-saving booklets on radio batteries sent frez on request. If you have any radio battery problems, write
to G. C. Furness, Manager, Radio Division, National Carbon Co., Inc., 209 Manley Street, Long Island City, N. Y.

“"THE AIR I8 FULL OF THINGS YOU SHOULDN'T MISS"
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To Color Wood
Artistically

Small odd pieces of modern furniture
add greatly to the attractiveness and
convenience of every home. You,
-voursclf, can easily make them for
vour family. There is no particular
trick to constructing porch swings,
tables, telephone sets, cabinets, etc.
And the finishing of them is a very
simple matter if Johnson's Artistic
Wood Finishes are used. Our method
involves practically no expense. All
you need is a little time, a brush, and

OHNSON’S
WO0OD DYE

Johnson’s Wood Dye is very easy to
apply—it goes on easily and quickly,
without a lap or a streak. It pene-
trates deeply bringing out the beauty
of the grain without raising it—dries
in 4 hours and does not rub off or
smudge. Made in fifteen beautiful
shades.

FREE-ThisBook on
.54 ° [
Hdome Beautifying
This Book tells how to finish wood in
artistic stained and ecnameled effects.
Gives practical suggestions on making
vour home artistic. cheery and invit-
ing. Tells just what materials to use
and how to apply them. Includes color
card—gives covering capacities, etc.

Use coupon below.

FL.OOR
FURNITURE

i
and

S. C. JOHNSON & SON, Dept. $.1.3,

Racine, Wis. (Canadian Factory—Brantford)
Please send me free and postpaid your Instrue-

tion Book on Home Beautifying and Wood Finishing.

My Dealer 18...... .. iviunvnuieiiines

MY NAME .. .. e 0booo

MY ADDRESS

L L D X I Y 1N

CITY & STATE ............cciiiiviiinnnn,

-----------------r--------J

r----.--‘

The Month’s Books

A digest of the general scientific publica-
tions issued during that period
with brief criticism.

BY W. B. ARVIN

THE BIOLOGY OF DEATH. By Ray-
mond Pearl, of Johns Hopkins Univers-
ity. Cloth, 275 pages, illustrated. Lip-
pincott, Philadelphia.

Death is one of the happenings of life, so much
a cause of emotion that the ordinary layman rarely
considers it as a subject for scientific research.
Therefore, his fund of knowledge regardimg it is
more or less limited and there is very little scien-
tific discussion of it outside the nedical journals.
This little volume from Lippincott’s will be of
great interest to the layman as well as to the
biologist who is interested in getting at the scien-
tific reasons for death.

It is very interesting to find that the author
claims that the cells which go to make up the
body are in their nature immortal. It is plainly
set out and proven that there is no necessity for
death. The immortal protozoa which reproduces
itself by fission, i.e., dividing itself into two new
individuals, is undeniably deathless under proper
conditions. From a great many observations in the
biological laboratory is brought the proof that al-
most all cells are immortal.

Then he advances his theory as to death. It
is, plainly put, that the cells of the body have lost
some of their ability of adaption in the process of
evolution, It is the price the more highly organ-
ized and complex machine pays for its superiority.
With the specialization of the various organs of
the body the cells of the organs have become in-
terdependent and some of them are weaker than
others, being unable to reproduce themselves with-
out aid. Though death is a thing really foreign
to them many of the types haves lost the ability
to reproduce their kind when destroyed by acci-
dent or other causes.

The attitude of the author is purely scientific,
as can be seen by his discussion of immortality
in the very beginning of the book. He says:
It (belief in spiritualism) opens the way for re-
curring ntental epidemics of that intimate mix-
ture of hyper-credulity, hyper-knavery and mysti-
cism which used to be called spiritualism but now
prefers more seductive names. We are at present
in the midst of the most violent and destructive
epidemic of this sort which has ever occurred. Its
evil lies in the fact that in exact proportion to
its virulence it destroys the confidence of the col-
lective mind of humanity in the enduring efficacy
of the only thing which the history of mankind
has demonstrated to contribute to the real advance-
ment of his intellectual, physical, spiritual and
moral well-being, namely the orderly progression
of ascertained knowledge—science.

THE COMING OF THE FAIRIES. By
Sir Arthur Conan Doyle. Cloth, 196
pages. George H. Doran Co., New
York.

This book, and a good healthy sized volume it is,
is based on three or four pictures taken by two
girls living in the north of England. The pic-
tures are reproduced in the volume and show the
two girls playing in a dell with small figures, six
or seven inches high. that are alleged to be fairies.
They do look like the pictures we used to see as
children in the picture-books. But, obviously, there
is quite a difference between pictures of fairies in
books for children not yet of the school age and
the same subjects as the basis for a 196 page
pseudo-scientific discussion.

That is one of the best things about Sir Arthur’s
discussions on things which seem, to us, impos-
sible, He assumes a strict scientific air and main-
tains it with some success so that all the time one
is reading what palpably is more or less delusion,
one’s conscience isn’t bothered since the text is
good old scientific discussion. The building of
proof is logical even if from a false premise,

Following a very detailed account of how the
pictures were taken (and photographers interviewed
by this department said that they were easily
faked) Sir Arthur gives a long account of letters
he received from persons in various parts of the
world telling how they had seen and played with
fairies. The final pages of the book give a Theo-
sophical discussion of the place of the fairies with
regard to the other things in the spirit world.

“The Coming of the Fairies” is hardly a fair
title. According to the book they are here, but
it takes a sort of mediumship to see them. But
belief in the book’s bunk or truth depends entirely
on the views of the reader, Understand, we do
not say that the fairies were not seen. Quite the
contrary, we once knew a man who said (and
acted as if the statement was true) that he saw a
blue and white polka-dot elephant playing ping-pong
on the Broadway side of the Woolworth Build-

(Continued on page 1138)
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cMusic Success
Secrets FREE

Conn instruments $peed your prog-
ress—insure success. Used and en-
dorsed by world's great artists. Exclu-
sive features, including the famous
hydraulic expansion of tubing, make
Conns—easiest to play—beautiful in _
tone — perfect in scale —reliable in i
action—slide, valve or key—artistic
design and finish.

Free Trial; Eagy Payments. Send
for your copy of ‘‘Success in Music”
by Sousa and otherfamous musicians,
and details of trial offer. Allexclusive
Conn features are yours at no greater

st ¢, G. CONN, Led.
356 ) Conn Bldg.  Elkhart, Ind.
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iy -
ot —
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ot Which Aerial—
3 Wire or Ribbon? &

T TTINVNNNNNNN

OUR Aerial is a part of yot:r

= Don’t blame your set for
Receiver! unsatisfactory results. Nine
times out of 10 the fault is in the Aerial. Try
the sensational new TRANSCONTINENTAL ‘‘Rib-
bon’’ Aerial—adopted by Radie Engineers, broad-
casting laboratorles, and {housands of enthusiastio
radio fans. It’s guaranteed to give clearer tone,
bigger volume, greater distance, sensitiveness and
selectivity or money refunded.

500% better results with the
gensational

weather proofed!
to_resist corrosion, Based on sclentific
principle that broad surface increases re-
ceptivity and amplifiea the tone. Equalily
eatisfactory wi tube or crystal scts.
‘Twist it1’" says FO ST, the famous
radio expert. ."g twists per 50 feet catches
withsoldered | waves in all directions.’ |
snaphooksto Ordor] from this -dlu 1f your dealer will not
fagten on to| BaRDIY ¥ou Bro T DEALERS and
insulators. | with erdge, or C.O. D, AGENTST Write
- plus postage. Now eold o ronositions today]
D good radiostores, allover the U. 8. FiFfanles. sood

ACORN RADIO MFG, CO., hIoitsswecsing
Dept. 107 1806 S. Racine Ave., Chlcago busy.

Complete,
ready for use

MAKE MONEY.
AT HOME

YOU CAN make $1 to $2 an hour writing show
cards at home in your spare time. Quickly
and easily learned by our new simple method.
No canvassing or soliciting. Weshow you how,
guarantee you work at home no matter where
you live and gay you cash each week. Fullpar-
ticulars and booklet free. Write to-day.
AMERICAN SHOW CARD SYSTEM LTD.
Authorized and Fully Paid Capita!, $1,000,000
110 Adams Bldg. oronto, Canada

MUSIG LESSONS FREE

You can read music like this quickly
fN YOUR HOME. Write today for our FREE booklet.
it tells how to learn to play Piano, Organ, Violin, Mandolin,
Guitar, Banjo, ete, Beginners or advanced players. Your
only expense about 2¢ per day for music ans postage used.

AMERICAN SCHOOL of MUSIC, 57 Lakeside Bldg,, Chicago




Science and Invention for March, 1924

This Book

FREE!
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There may be a fortune for you
in this FREE book about Inventions

Little ideas have made
This wonderful book explains
how fifteen famous inventors now teach you the secrets of successful
invention—in your own home.

Invention is the easiest way to earn a fortune.
millions of dollars for their inventors.

OW would you like to be the inventor

of the Gillette Safety Razor, who

makes TWO AND ONE-HALF

MILLION DOLLARS a pyear?
Wouldn’'t you gladly be the inventor of the
snap fastener whose profits were so big that he
paid an income tar of $29,000? Wouldn’t you
willingly change places with the inventor of
the Presiden: Suspenders who is now worth
$5,000,000, or the inventor of the Autographic
attachment for cameras who sold his patents
for $300,000?

One single idea—as simple as any of these—
can make vou independently wealthy in a
short  time. Other inventors have made
thousands of dollars from such common things
as the crimped hair-pin, the metal tip shoe-
laces, the paper safety match, the ordinary
wire paper c'ip. These are certainly not com-
plicated invertions—they are so simple, in fact,
that probably thousands of people thought of
them but onlv one man DID anything about the
idea when it came to him.

Ideas Worth Fortunes

Every day you find ideas for new inven-
tions. It may be a new toy

work as bookkeepers, mechanics, doctors or
farmers.

Proof YOU Can Invent

Ilnvention is not guesswork or blind luck—
it is not a God-given faculty possessed by a
few favored mortals. As a matter of fact in-
ventors themselves say that invention is based
upon exact laws which anyone can learn. It is
merely a matter of first secing something to be
fixed and then of thinking of some principle
which will fix it. That is all—that is everything
to invention. Brought down to its plainest de-
finition, invention is merely the science of ‘‘fix-
ing things.”

And how many times a day you “fix things.”
A leaky faucet, a rattling window, a wabbly
table—you fix hundreds of things like these
every year. And, though you may never have
realized it, every time you *fix things,” you
use the very definite exact principles which
are the basis of Inventive Science!

What Edison Says

Could you ask the advice of any greater
authority than Thomas A.

for your children. The man

who inventec the Kiddie-Kar,
15  great

Edison? He says: “Invention

: i {
inventors  teach s a Science and should be

it is reported, made over $3,- you every step iIn intentive tanught as a profession.”

000,000. It mway be a new kind sclence. And now, for the first time,
of soap. B. T. Babbitt is —How to develop your you can actually learn in-
worth millions of dollars to- imagination vention as a profession —

day. It can even be a new
kind of broom to make house-
work easier for millions of
housewives. But no matter
what it is—if your idea is
practical, if it solves a prob-
lem, if it sztisfies a need—a

ideas

ords of

Perhaps even now you have

splendid idezs for inventions patent
1 h —How to
but the only reason you have company

not developed them is because
you douht wour own ability
to invent. Or, like most per-
sons, you Dhelieve that you

rights

ventor; that inventqrs are
men who invent things as

—How to develop your

—How to get the facts
you need for inventions
—How to keep legal rec-
ideas
—How to use scientific
principles of mechanics
s -—How to avoid wasting
fortune may be waiting for time on
you, inventions
—How to apply for a

—How to protect your

—How to market a patent

5 and  hundreds
were not born to be an in- vitally important facts which

EVERY suceessful inventor
knows and uses.

exactly as other people are
learning electricity, mechan-
ics, law, medicine. It doesn’t
matter who you are, or
what your present work is.
With no special knowledge of
mechanics or science you

impractical can learn how to invent!

The ‘Bureau of Inventive Science
offers you the first course In prac-
tical invention ever devised. It has
written down the easy-to-learn prin-
ciples of Inventive Sclence so that
everybody can read them and learn
to use them. The abllity to invent
was born in you.. What you need
now is to develop this ability, so
that you 'can 'use it to produce
profitable inventions. All you

organize a

of other

this easy, fascinating

naturally as other people

AW americanradiohistory com

need to become successful is K.

tralning which will develop your ability eo it will be
worth real money. No special technical or mechan-
ical knowledge or experience is required. Fifteen
famous inventors tell you the secrets ot invention, which
every successful inventor Knows, They explain how to
originate ideas, how to develop and perfect them, how
to get patents. But they tcll you even tore: Thousands
of inexperienced inventors have been defrauded of thelr
rewards becauge they did not know how to protect their
patent rights. This great course tells you cverything
you want to know—how to sell your Invention, how to
get royaltles—how to get the most moncy for your
ideas.

New FREE Book

The most interesting part of this wonderful course is
that it teaches invention by actual practice right in your
own home., With each lesson you are sent at least one
practical problem in invention. This absorbing exercise
in solving actual inventive problems sharpens your in-
stinet to fix things. Better than anvthing else it gives
you an unforgetable, instinctive habit of thinking In-
ventively which Is worth morc than you realize. In fact,
the lessons and exercises are so simple, so easy to under-
stand, so interesting that they seem more like a pleasant
game chan like iInstruction which can make you a suc-
cessful inventor,

A wonderful new hook, just printed, tells you more
about the Bureau of Inventive Science and lts simple
new course In invention. It costs nothing, so send the
coupon at once. This bureau is not connected with
patent attorneys or manufacturers. Its only pur- "
pose Is to teach you the principles of practical &
invention used by every successful inventor. ,’
Write for the FREE BOOK now. It 4
may show you the way to make a "
fortune! 'é

BUREAU OF .~
BUREAU OF

INVENTIVE ¢ INVENTIVE

U SCIENCE,
SCIENCE _~/ DLEES
U Wisner Building,
Dept. 73, " Rochester N. Y.
Wi Bld o Please send me your
isner gy @ free  hook. ““The Sclence
Rochester, " of Invention.
N. Y. =
(4 Name ,,........ Y V- N
é"
4 Address . .......... PPN ceeaan
04
'é
& (@57 coooonocoooonoanco ...8tate L. ieee-l. L.

<



"Dont tell me
you never had a chance!

“Four years ago_you.and I worked at the
same bench, I realizéd‘that to get ahead I
needed special training, and decided to let
the International Correspondence . Schools
help me.
but you said, ‘Aw, forget it!” You had the
same chance I had, but you turned it down.
No, Jim, you can’t expect more money until
you've trained yourself to handle bigger
work.”

There are lots of “Jims” in the world—
in stores, factories, offices, everywhere. Are
you one of them? Wake up! Every time
you see an I. C. S. coupon your chance is
staring you in the face. Don’t turn it down,

Right now over 180,000 men and women
are preparing themselves for bigger jobs
and better pay through 1. C. S. courses.

You can join them and get in line for
promotion. Mark and mail this coupon,
and find out how.

INTERNATIONAL CORRESPONDENCE 8CHOOLS
B_ux 6226-C, Scranton, Penna,
Without cost or obligation on my part, please tell me
how I can qualify for the position or in the subject before

which I have marked an X:
I BUSINESS TRAINING COURSES

Business Management [0 Salesmanship

Industrial Management O Advertising

Personnel Organization [ Better Letters

Traffic Management O Show Card Lettering
[ Business Law Stenography and Typlng
[IBanking and Banking Law Business English
EAccountancy (including (. P. A.) [} Civil Service

Nicholson Cost Accounting BBaﬂwny Mail Clerk
Bookkeeping Commen School Subjects
Private Secretary [ High School Subjects
Spanish [3 French O DBlustrating

TECHNICAL AND INDUSTRIAL COURSES
T1Electrical Engineering Architect
Electric Lighting Blus Print Reading
Mechanical Engineer Contractor and Builder
Mechanical! Draftsman Architectural Draftsman
Machine Shop Practice Concrete Builder
Rallroad Positions Structural Engineer
Gas Engine QOperating C)Chemistry [J Pharmacy
Civil Engineer (O Automobile Work
Surveylng and Mapping CJ Afrplane Enginea
Metallurgy Mining [JAgriculture and Poultry
Steam Engineering (J Radle []Mathematics

Name. CECIONO00IAEN DI EOM0NEICRO0NAN0a0on0

Street 1-21-23
Address... o

City.

State,

Oceupation..........

Persons residing in Canade should send this coupon to the

Iuternational Correspondence Schools Canadian, Limited,
AMontreal, Canada

RN MO
AT HomE T

YOU can make $15 to $60 weekly in your spare
time writing show cards. No canvassing

We instruct you by our new
simple Directograph System, supply you with

or soliciting,

work and pay you cash each week. Write
today for full particulars and free booklet.

WEST-ANGUS SHOW CARD SERVICE LIMITED
Authorized Capital $1,250,000.00

67 Colborne Building, Toronto, Can.

STUDYar HOME

[Hrected &y ,
3 ,
The niversity of Chicags
Courses in English, History, Chemistry, Business,
Mathematics, Education, Psychology, and 35 other
subjects command credit toward a Bachelor degree,
Begin any time. Address27 Ellis Hall, University of
Chicago, Chicago. Il.

I wanted you to do'the same, -

Book Review
(Continued from page 1136)

ing. We are of the opinion that he was deluded,
but the fact remains that he “may have seen”
such an elephant,- before they took him to the in-

ebriate ward.

SCIENCE REMAKING THE WORLD.
By Otis W. Caldwell and Edwin E.
Slosson. Cloth, 282 pages, illustrated.
Published by Doubleday, Page and
Company, New York
During the summer of 1922, mineteen men—

scientists—gave a cours¢ of lectures at the Teach-
ers College of Columbia University, looking toward
giving the students at the school a real apprecia-
tion of the marvels of modern science and what
it has done for the world. This book is a com-
pendium of the lectures.

There is a general chapter at the opening of the
book, that is intended to give the reader a clear
idea as to the place of science in the system of
the world’s values, Each of the lectures follow-
ing deals with a different branch of science and in
many cases with a restricted field, The forms of
all of them are more or less the same, each gives
a“short history of the development of the field,
sketches of the lives of the important men in the
investigations concerned and a general outline of
the work and the advancement gained.

Among the subjects treated are: Gasoline as a
World Power, The Influence of Coal Tar on Mod-
ern Industry, Electrons and How We Use Them
{(a most interesting chapter), Influenza, Public
Health, Chemistry and Food, Insect Sociology,
and a number of others.

The book is recommended both as pure enter-
tainment and for its educational value,

“THE GIRL ON THE GOLDEN

ATOM.” By Ray Cummings. Cloth,
341 pages. Harper and Brothers, New
York.

Mr. Cummings needs no introduction to the read-
ers of ScIENCE aND INvENTION who have followed
his many interesting tales, In this volume, a
chemist discovers a method of reducing the size
of the cells of the body without destroying their
inter-relations or their relative functions. These
researches are made after he has seen a girl on
an atom in a golden ring with the aid of an ultra-
microscope. After he had seen her and watched
her. for a short time the peculiar effect of the
light on the newly discovered lens used in the
microscope causes it to explode. Since he was
unable to watch her further he made the research
for the compound that would enable him to reduce
his size sufficiently to visit her.

He does—but a recounting of his adventures in
doing so would be poaching on the author’s ground.
It is a rattling good tale.

THE BOOK OF THE STARS FOR
YOUNG PEOPLE. By William Tyler
Olcott. Cloth, 410 pages, fully illus~
trated, Putnam’s, New York.

Realizing the value of the fable in helping a
child—or a grown-up, for that matter—to better
remember the thing with which the story'is con-
nected—the author of this book has connected the
old fables of the stars with the various constel-
lations which they represent. The book is formed
of a number of chapters, each dealing with a dif-
ferent set of stars and the stories connected with
them. There are also added chapters on the
planets with a short description of each and a
comparative size chart. An explanation of the
movement of the stars in the heavens is given.

VISUAL ILLUSIONS AND THEIR
APPLICATIONS. By M. Luckiesh.
Cloth, 252 pages, illustrated. D. Van
Nostrand Co., New York.

It is always an extreme pleasure to read one of
Mr. Luckiesh’s books. Besides being an authority
on all things connected with light and lighting and
the illuminating practice, he has a way all his
own of putting the facts and observations together
that make it a great pleasure to read his works.
The precent volume deals with the production of
illusions and how they may be applied in industry
and the home.

The numbers of illusions that affect the every-
day life of the ordinary man is astounding. One
of the most peculiar facts about it is that they
pass unnoticed for the most part until they are
called to the attention of the observer. There is
an introductory chapter at the beginning of the
treatise dealing with the eyes and its formation
leading to a ishort discourse on its method of
working in relation to the subject at hand.

There are divisions on architecture, color, angle
effects, irradiation and a number of others. Each
one is taken up in its turn. The final chapter of
the book is one of the most interesting. It is on
“Camouflage.”

(Continued on page 1140)
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Start You

Boy on the
Road to True Manhood

Get The Boys’ Magazine for him. He needs
th1§ 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.

A SIX MONTHS’ SUBSCRIPTION
FOR ONLY 25 CENTS!
(This is %4 the regular price)

Each issue of the Boys' Magazine contains
the wvery best stories by the world’s best
writers. Special  departments devoted to
Radio, Mechanics, Electricity, Athletics,
Physical Training, Stamp Collecting, Ama-
teur  Photography, Cartooning, etc., etc.
Beautiful big pages with handsome covers in
colors, A big lot of jokes and comic draw-
ings.

We give away $132.00 in Cash Prizes for
the bhest amateur short stories, drawings,
cartoons, articles on radio, mechanics, elec-
tricity, etc. There is no reason why YOUR
boy should not win some of these cash prizes.
These DPrize Contests are continuous and each
issue of The Boys’ Magazine gives full par-
ticulars regarding them.

Just think of it! A SIX MONTHS’ sub-
scription for only 25 CENTS. It means six
months of pleasure, entertainment, and instruc-
tion for your boy, or for some boy in whom
you take a particular interest,

Remit in stamps if more convenient.

(On sale at all newsstands, 10c a copy)
N NN NN BN BN BN BN BN N N NN G A NN W W W
THE SCOTT F. REDFIELD CO., Inc.

6228 Main St., Smethport, Pa.

1 enclose 25 cents for a 8! months’ subseription to
THE BOYS' MAGAZINE as per your speclal half-price
offer. Enter my subscriptlon promptly and send me my
first copy of THE BOYS' MAGAZINE by return mall
You agree to return my 25 cents at once should I not be
more than pleased with THE BOYS' MAGAZINE.

My Name 18.. ... iciitieiiriieniartenunans ciea

My Address i8..e..oviveeiinriesrtancsroanasass ea

-G“'_“'}?._’,.-'-'-"H? ve heard your
— = te) neighbor praise the Path-
A ,-ﬂp_ 5 finder, the wonderful weekly

‘r__s_EO_“"_S_S-'“-"""""" news aud story magazine with over

half a million subscribers, Unbiased digest

of natlonal and world affairs. Chock full ofjust the kind of read~
ing you want, Fun, fashions, question box, books, health—
entertainment and instruction for all. Exciting serial and short
stories, Send 15¢ (coin or stamps) today for this big $1 paper 13
weeks.  Money back if not satisfied, © Sample copies free.
PATHFINDER, 555 Langdon Sta., Washington, D. C.

! _BUYING A
i TYPEWRITER

[FORTEN pas We SaveYou Mﬂ’l’lﬂ}"

- THIAL =
e Big Reduction in Prices

Our big book tells you how the *‘Young Process of Re-Manufactur-
ing’’ saves you money on a Remi
Sxmth.,Woogstock, Noiseless, Oem‘enrg,tl?dr::'na!ggg.e g’c?()d' Rt

You’}t’;rite fz;' it today-It’s FREE
TYPEWRITER COM
654 W. Randolph St. Dept. (162 cll:ﬁaNgoY. [11 58

BRINGS ANY
TYPEWRITER,
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“You Bet -
he’ll pass it” -

“Nothing comes back from the Inspector
after it's been O. Kayed by this Starrett
‘Mike.” Butit's not so surprising at that,
when you stop to think about it. He uses
a Starrett himself.”

STARRETT MICROMETERS
ARE BETTER

here’s why—

EASILY READ—notice the large Barrel and
the clean-cut, distinct graduations.

SLEEVE ADJUSTMENT —a recognized tri-
umph in tool design. Easier and more exact
than the usual anvil adjustment.

IMPROVED RATCHET STOP — A wonder-
ful aid to accurate gauging.

PERFECTED LOCKING DEVICE — Asslight
turn of the nut locks the spindle firmly.

STARRETT DESIGN, WORKMANSHIP and
FINISH — assure you of a Micrometer that is
not easily sprung, is simple to adjust, and is
good for years and years of reliably accurate
service. This Starrett 226 is supplied singly or
in sets (combinations from 0 to 3 and 0 to 6
inches) as desired.

THE L. S. STARRETT CO.
The World's Greatest Toolmakers
Manuifacturers of Hacksaws Unexcelled

ATHOL, MASS.

Write for a free copy
of the Starrett Cata-
log for a complete
description of every
Starrett Micrometer.
Ask for No. 22 “LE”

www americanradiohistorv com
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Your Choice
75¢ a Week

We have et
the price
one-half

No matter what your occupation, one of the
home study sets listed below will quickly fit you
for a better job and higger pay. Any set you select
will he sent for seven days’ examination, and if
you decide to buy you may pay the rock-hottom
price at the rate of only 75¢ a week. But you must
act now! We cannot guarantee these reduced
prices for any great length of time.

These books are the work of recognized authori-
ties. They are written in plain, easily understood
language, by recognized authorities, and contain
hundreds of photographs, diagrams, tables, etc.,
that make difficult points as simple as A-B-C.
Handsomely and durably bound in half or full
Morocco leather (except as noted), and stamped in

Pay - Raising Books
At Greatly Reduced Prices

Management, 8 vol., 2500 pages, well illus-
trated. Was $52.50 . Now $29.20

Carpentry and Contracting, 5 volumes, 2138
pages, 1000 pictures. Was $37.50. Now 19.80

Civil Engineering, 9 volumes, 3900 pages,

3000 pictures. Was $67.50........ Now 34.80
Electrical Engineering, 8 volumes, 3000

pages, 2600 pictures, Was $60.00...Now 29.80
Autemobile Engineering. 6 volumes, 2600

Was $45.00....Now 21.80
6 volumes, 2300
Was $45.00...Now 21.80

pages, 2000 pictures.
Machine Shop Practice,
pages, 2500 pictures.

Steam and Gas Engineering, 7 volumes,
3300 pages, 2500 pictures. Was $52.00
INGYY  0000000000000008000Aa3000000a0 Le.. 24,80
Law and Practice (with reading course),
12 volumes, 6000 pages, illustrated. Was
$97.50 .t e Now 49.80
Fire Prevention and Insurance, 4 vols., 1500
pages, 600 pictures. Was $30.00....Now 14.80

Telephony and Telegraphy, 4 volumes, 1728
pages, 2000 pictures. Was $30.00....Now 14.80

Sanitation, Heating and Ventilating, 4 vol-

1454 pages, 1400 pictures. Was
$30.00 Now 14.80

Drawing, 4 volumes, 1578 pages, 1000 pic-
tures, blue-prints, etc. Was $30.00..Now

Employment Management and Safety, 7 vols.
1800 pages, 540 tllustrations. Was $52.50
Now

SEND NO MONEY
Shipped for 7 Days’ Trial

Yes, we'll gladly ship any set right to your hiome
or office upon your simple request. Pay 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. I’ay balance at the rate of $3.00 2 month—
75¢c a week.

Act now—while these splendid books are being
offered at 20% to 50% less than regular prices.
This offer is open to every person within the boun-
daries of the U. S. and Canada. Grasp your op-
portunity—fill in and mail the coupon NOW!

American Technical Society
DEPT. X-325, CHICAGO

HE NS aE a0 BN NS N SN NE N BN BN BN BN BN BN B0 B0 G0 6N P B0 Y O R 0 Ay

§ American Technical Society, Dept. X-325, Chicago. u.s.A. 1

14.80

1
: Please send me set of ........ irerbeairtsienan 1
1
) - 50000gaRRIE000Gn0RE0004000000300000002050008 1
B for 7 DAYS’ examination, shipping charges collect. I g
§ will examine the books thoroughly and, if satisfied, will 1
g send $2.80 within 7 days and $3 eaeh month, }mtll I
1 have paid the special price of........ If T decide not I
to keep the books, I will return them at your expense I
B and owe you nothing. L}
: To insure prompt shipment fill out all lines. [
]
B ONBIIE o iie ettt e i e .1
' '
BAdAress ...ttt i ]
]
g Emploved Dy ... e :
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CAMP SITE AND AIRPLANE LAND-
ING GUIDE. Compiled by the United
States Touring Information Bureau for
the National Aeronautical Association.
Cloth, 115 pages with map. Published
by the Touring Information Bureau

Waterloo, Iowa.

This little book which will handily fit the pocket
contains a full list of camp sites of the United
States for the use of tourists and a complete list
of landing fields for airplanes. A complete gen-
eral map of both services is found at the rear of
the book. The camp site list carries the popu-
lation of the town, the facilities at the camp. the
charges made, if any, and the nature of the
town’s scenic offerings. The airplane landing guide
tells the dimensions of the fields, where the fields
are located, the direction from which they must
be approached, if they require a special line of
approach, and much other information useful to
aviators. The position of wires, roads, gulches and
«ther impediments that might hinder the flier are
also listed, and also the distance, from the field
to the nearest base of supplies.

ANALYSIS OF THE INTERCHURCH
WORLD MOVEMENT REPORT
ON THE STEEL STRIKE. By Mar-
shall Olds. Cloth, 475 pages, G. P.

Putnam’s Sons, New York.

This volume is a long and very detailed study
of the report made by the Interchurch Movenent
on the general steel strike some years ago. The
author takes up each phase of the report, point
by point, and calls attention to certain alleged
mistakes and generalities that he says appear in its
pages. As is the case with all questions where
there is so admittedly two sides, there is little
chance of arriving at any definite conclusion as to
evidence. It’s a matter of personal opinion. Where
one person would praise the Analysis another
would say that the author stood on a technicality.
The same situation obtains in reviewing the report.
There is no doubt that there is much food for
thought in the volume to the erudite student of
the economics of labor and the present industrial
system as it is viewed by both sides, but as a hook
for the general scientist, it is a little too tedious.

THE HONESTY BOOK. C(loth, 56
pages. Published by the National Hon-
esty Bureau, 115 Broadway, New York.
The name of the National Surety Com-
pany is also attached.

This volume, designed primarily as a teacher’s
hand-book, was produced as a result of the recent
agitation for a course in honesty in schools, as
one of the surest methods of combating the crime
wave that has passed over the country more or
less continually since the close of the war. The
hook simply sets out ways and means by which
the teacher may impart honesty to the boys and
girls under her care.

Divided up into a number of sections, the authors
make every section hring out some important point
with regard to the value of honesty. The attempt
is to show the absolute value of honesty and its
necessity as the foundation of all business.

In some of the chapters the stories printed for
the use of the teacher are a little too sticky-sweet.
However, this fault with the book may be ameli-
orated if the teacher is up to his business and has
a real interest in the virtue, as such.

THE INVENTOR'S UNIVERSAL
EDUCATOR. By Fred G. Dieterich.
Cloth, 9 x 6 inches, 159 pages, illustrat-
ed. Published by the author, Washing-
ton, D, C.

This little volume contains a whole budget of
information that will find excellent usage with in-
ventors -and near-inventors. It begins at the begin-
ning by telling just exactly what a patent is and
the best method of obtaining it. There is a long
list of things not to do which, if followed, will
save the inventor a-lot of time and worry as well
as a maze of legal confusion.

In the center section of the book is a large list
of mechanical movements, nearly nine hundred of
them.

No book on inventions and patents is complete
without the chapter on what not to invent. This
warning, it seems, will never be out of date with
the inventors. The chapter of warning in the
present volume is a very sensible one and, if the
reader takes it to heart, will save him many useless
days.

The proper amount of attention is also given to
the invention of perpetual motion devices.

‘
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SEND NO MONEYVY!

POLICE
AUTOMATIC

3

15-shot super automa-
tic like those used by $8 95
German  military  offi- i

cers. Extra magazine free. Never

befgre this was any i5-shot, 32-Cal. Aute-
matic offered at this price....... $8.95
Latest Model 9-shot, 25 Cal. Mauser Auto-
matic, lies flat in pocket, Special at $10.75

32-Cal. Mauser .................. .. uvann $11.45
World’s Famous Luger, 30 Cal. ............. I;gg

Top Break Revolver, 32 or 38 Cal., Special at.. 0
i i - SATISFACTION
GUARANTEED

send No Money, Pay

Postman Qur

Brand-New Guns. Use
Standard Ammunition.

POCKET AUTOMATIC

For dependable construc-
tion and smoothness of ac-

SQ15

ey tion this 7-shot, 25-cal.
géggmatic cannot ;lg
WATTS TRADING CO.
11 _Warren St., Dept. 652, New York City

BE AN
EXPERT

REP
On MOTORS and GENERATORS

Repair and Maintenance Men Are in Big

AIRMAN

Demand.

LEARN IN 3 MONTHS

Insure yourself permanent income %
and bigger opportunities—here at
this Great Electrical School you act-
ually Wind D.C. and A.C. armatures
under expert instructors, 72-page
pook. It's Free. Write for it today.

SCHOOL of ENGINEERING of MILWAUKEE

5.&1.-224A 415-17 Marshall St., Milwaukee, Wis,

& Fine Tonely
$20 " Musical,
Instruments

We il:)ave a,l}vo_?‘deﬁrfutl nevyl copyti;
mu: mai.

%u?ise‘:bBY;o_lgfnﬁE:ll??rr%’gg}gl Diuele, Hawaion Guties Bairte 320

jolin, o = jo- i 3
Jutels Troa. Also teach Fiano and Orcarnet or BanjoGui
lessong only.
100,000 successful players. We
Complete outfit free.  Write togy. Dept, 14 No
Slingerland Schooi of Music, 1815 Orchard St., Chicago, i),

DELIVERED TO YOU FREE
for 30 days trial on approval. Your choicg®
of 44 Styles, colors and sizes of the fam-
ous Ranger Bicycles. Express prepaid. Low
Factory-to-Rider Prices.
2 MONTHS TO PAY
If desired, many boys and girls easily save
the small monthly pavments.
TIRES

hted system of tumching note

\vhpﬁlS, ]am.ns, and equipment at half usual L:
prices. Write for remarkable factory prices
and marvelous offers.

MEADCYCLE ComPANY Write us

Dept. A-107 Chicato frosariog

A sturdy, dependable motor car. Any handy man
or boy can build it. Hower supplied by famous 234

Dept. 12
Galesburg,Kas.

a rl\AllYERS

Electric Iron

Cord Holder

PATENT NQ 1416060
N

B . wonderful  invention.

SAMPLE 50¢ Useful and of great con-
£ % venience. Grips the Iron-

/ ing Board. Keeps Cord

| AGENTS WANTED out of way while

- Troning. Tested and
approved by Good House-

ild
N
1 keeping Institute,

C. A. MYERS, 6344 Woodlawn Ave., Chicago, Il
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This Man is Getting Ready to

learn more and
earn more in the
Big Field of Electricity

—areyou?

IG salaries are paid in the electrical field for expert knowledge. The

mar. who knows electricity in all its many phases—the man who has
complete!y mastered the subject from A to Z—can pick his own job and
name his own salarv. Fit yourself for a bigger position by knowing electrical
practice complete—inside and outside work—central stations, electric illumi-
nation and the whole subject. Croft will teach you. He will take you in 3
quick, easy steps from the simplest principles to the complete and economical FE ) '
operation of a great central station, SSEL TS

il

The Croft Library of Practical Electricity

8 volumes—3000 pages—2100 illustrations—flexible Keratol binding

HE present situation in the electrical field offers a “This is the electrical age! The demand for

greater opportunity to ambitious men than has ever electrical work is increasing immensely, and
before existed! electrical contractors assert that the supply of
Electrical contractors, central stations and great industrial electrical workers cannot overtake the demand
plants are calling for men who have mastered the finer points for several vears to come.”

of electrical practice, and who have the ability to handle 4 . vou taking advantage of this opportunity?

efficiently all kinds of electrical problems, from the installa- . . .
tion of electrical machinery to wiring for light and power. Start TODAY to fit yourself for a bigger job by reading

A well-known writer on industrial topics said in a recent the Croft books—books so popular with electrical workers
issue of a great popular weekly: that over 40,000 sets have been sold.

| ’11 hel Wi bi job S
They elp you win a big-pay job! |
7h .
. . . . L ) What the Books Contain
The Croft Library is the last word in practical electricity. It is complete, up-to-date,
and, above all, authoritative. You can rely upon every line and every illustration being Volume One — Practical Mathematics,
right. Croft shows you how to master the finer points of electrical practice. He 858 gublect headings.” Tells you how to
- . 8 . . i . q s P R nathematics as a tool.
teaches you electricity as experis kuow it and puts you in line for an expert’s pay.  Jolume Two — Practical Flectrels,
. . . . B . subject headings. The basie prin-
In the Croft books you will find complete, tion and repair—wiring for light and power— ciples of all electrical practice.
detailed and up-to-the-minute information on  how to do it mechanically perfect in accord- Volume Three — TPractical Electrleity,
P g o o q . . . 1,100 subject headings. A continuation
electricity, from the simplest principles to  ance with the National Electrical Code—wir- of Volume Two.
complete and economical operation of a central  ing of finished buildings—underwriters’ and | Volume Four — Rlectrical Machinery,
B . . .« . . . ubje 9,
station. You will be told the things you need  municipal requirements —how to do a com- overy elottiical anings s Qolfains what
to know about motors, generators, armatures, plete job, from estimating it to completion— Volume Five — Central Statlons, 509
commutaters, transformers, circuks, currents, illumination in its every phase—the latest and o oo ias TRl ce L
switchboaids, distribution systems—electrical ~ most improved methods of lighting—lamps and Volume Six — Wiring for Light and
. X X . a o . . Power, 1,700 subject headings. Tells
machinery of every type, installation, opera lighting effects, etc. how ta a5 the Tl ool [ Bohe tadt
} . . . Volume Seven — Wiring of Finished
Free examination—no money down Buildings, 1,100 subject headings. The
. very meat of wirlng practice.
10 months to pay for them | Volume Eight — Practical Electric 1i-
) lumination, 1,000  subject  headings.
We want you to test our statements——we want vou to Lamps and the art of lighting properly.
OVel" compare the Croft books with others. Fill in and maib |
the coupon attached and we will send you the en- |
tire set of eight volumes for ten days’ Free
40,000 Lxamination. \\'e‘(uke all the 1ix)?};——lpay
11 charges. You assume ho obligation
. a. C_you e Enothing unles‘s )'Oll'”dB- L R R RN W g
n cide to livep the hooks. en g . .
$1.50 in ten days and the -
balance at the rate of ’ Ehalnlnatlon Coupon
use $2 a month. Send
the coupon NOW ’ McGRAW-HILL BOOK CO., lnc.,

and see the
books for ¢
yourself.

370 Seventh Avenue, New York

A Gentlemen:—DPlease send me the CROFT

’ LIBRARY OF PRACTICAL ELECTRICITY

" (shipping charges prepaid), for 10 days’ free

'I .examination. If satisfactory, I will send $1.50

in ten days and $2 per month until $19.50 as

'l beeu paid. 1f not wanted, I will write you for
¢ return shipping instructions.

(Write plainly and fill in all lines.)
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Learning

ELSA Cartooning
This New Easy Way

T’S all like a fascinating game—this

new home-study method of learning

cartooning. You start with the basic
principles of cartoon-making. Then you
learn the little tricks of originating car-
toon-ideas, the secrets of action, expres-
sion, and exaggeration. You progress
rapidly through serious cartooning, com-
ics, qancaturing, sport and animated car-
tooning until almost before you realize
it you are drawing striking cartoons that
SELL. Many students of this method
have sold enough work while taking their
courses to pay for them many times over!

Over $100 a Week

Learn cartooning this easy way. Never has the
demand for cartoons_been so great. Today maga-
zines, newspapers, advertisers and movies use them
by the thousands. No matter how poorly you draw
now, you can quickly qualify for one of the at-
tractive positions in this fast-growing business.

Just think of earning $3,000 to $20,000 a year
tor this work that is play. Successful cartoonists
often get $25 to over $100 for single cartoons.
Then there is the joy of the work itself—the thrill
of seeing your own cartoon-ideas in print.

Send for Free Book

Mail coupon today for our handsomely illus-
trated book which is crammed full of up-to-date,
interesting facts about cartooning. It gives you
an.outlme of the whole field of cartooning, de-
scribes the opportunities for you in this business
and explains in detail !
all about this new meth-
od which makes cartoon-
ing so pleasant to learn.
Send for it today!

of Cartooning

Room 263
1113-15th St., N. W.
Washington, D. C.

washington School of Cartooning, )

Room 263, I113—I5th St., N. W., Washington, D. C.
Please send me yeur Free Book on Cartooning, and de-

tails of your home-study method.

s E'"IB“?*“ 2,
| CARTOORIS

Name

I1f under 16 state 8g€.......o0ver-vetass .

- men with training are In de-
Electrl ca mand. ¥or more than a quar-
ter of a century this school has

been training men of ambition and limited time for the
electrical industries. Condensed course in Electrical
= = « gnabies grad-
Engineering e «

cure good

positions and promotions. Theoretical and Practical Eiec-
tricity . Mathematics. Steam and Gas Engines and Mechan-

fcal Drawing. Students construct dynamos, install wiring
and test electrical machinery. Course with diploma

compete In One Year

Over 3000 men trained. Thoroughly
equipped fireproof dormitories, dining
hall, laboratories. shops.

Free catalog, 318t year begins Sept. 26, 1923
S ELECTRICAL SCHOOL
106 TAKOMA AVE., WASHINGTON, D. C.

Beautiful Raceabout

Tnstead of Your OLD FORD

Choice of Four
Colors; Fiat or the
Bullet Nose Rad-

g otor Shell. Send
. ) f(l)r 19%4}?\'% ga&-)
A = alog of New Au
- _Acces’, Bodiesand
Speed Equipment. Direct from Factory.

AMERICAN TOP AND BODY CO,, Ohio Street, DELPHI, IND.

RADIO
WRINKLES

EDITED BY
A. P. PECK,

Associate Member Institute Radio Engrs,

UNDER this heading we are going to
publish items of interest to everyone
who likes to build radio instruments, In
order to continue this department it is ne-
cessary for our readers to tell us about their
latest experiments. Write us a short de-
scription of some time- or money-saving
kink you have discovered and send it to us
along with a few sketches, Owur regular
prizes will be paid for this material. Be
brief and try to put everything in the
drawing. Don’t be too elaborate. Address
“RADIO WRINKLES"” editor, care of
Science and Invention.

LEAD-IN INSULATOR

E% To aerial —

Copper wire
e

owd spark

Plug Pipe threader

o) s
= e NN T
i ]v\SulaHng‘E. TmEeeEA Solder
I €
i Broken off
Toinstruments )

T

Two old half-inch spark plugs and a length of iron pipe
threaded on the inside, at each end, with the same thread
as the spark plugs, make an excellent and efficient lead-in,
the ground terminals of the spark plugs are broken off and
a heavy piece of copper wire connected between the center
terminals ~Carl R. Griesbocher.
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#
Standard of Spanish Army
Genuine Astra 3

$7.75

Adopted by
French During
World War

The finest European pistol— N
Drop Forged gluppSteel Throughout — uses
standard ammunition, an accurate, hard-hitting,
brand-new weapon. . )

Bought before recent tariff raise. Buy now
from sole U. S. importers and save about}s on
these fine guns.

57-75 25 cal., 7 shot ASTRA, C. O. Q. Automatio.
8.95 25 cal., 7 shot ASTRA, Automatic.
9.95 25 cal., 7 shot ASTRA, triple safety.
10.95 32 cal., 10 shot ASTRA, extra magazine.
16.95 32-20 and 38 cal. swing-out eyl. revolvers,

S oL, Ao AR, o BU2 SRS

i T and material;
ggw?c;!v&?op fgrgedpsteel throughout. Before buying
any gun insist on_this guarantee. Send no mone
unless you wish. Pay postman on dellver{' plus post=
age. Money cheerfully refunded if not fu ly satisfied.
AGT NOW to get these SPECIAL LOW PRICES.
WRITE TODAY.

CALIFORNIA TRADING COMPANY

Dept. 25-3, Terminal Bldg., Los Angeles, Cals
en e Tt S e s o e R T T

<

YOU TOO CAN PLAY THE

HAWAIIAN GUITAR

JUST AS THE HAWAIIANS DO

PLAY ALL THE LATEST HITS

After Your FIRST LESSON You
Will Play a Complete Selec-
tion. We Guarantee That--

Our method is so simple, interesting
and appealing that you begin in your
first lesson to learn the famous Ha-
waiianFolk Song* ALOHA". Think
how happy you will be when you
surprise your friends by playing
the fascinating Hawaiian Guitar.

Only Four Motions--
and You Master Them Quickly !

'In & few minates yon acquire the four motions necessary to play an:
Igllece--u!ter thatashort period qf practice m;%you will h.nv? n}uurr"e
5 p

i 21casons FREB

is weirdly sweet musie. 2T
iian Guitar, picks, steel bar, etc. Noexiras.

Send On the Wrinkles

Come on fellows—and young ladies too
for that matter—send in your Radio
Wrinkles, but first let us caution you
against one thing, That is, try to get away
from the multitudinous verniers. It seems
that in every mail, 90 per cent of the
RADIO WRINKLE entries are some type
of vernier, If the entries in the contest
can be taken as a criterion, every set in
the United States and foreign countries
must be equipped with at least sixteen dif-
ferent types of verniers for condensers,
vario-couplers, variometers and rheostats.

We want to make these columns as in-
teresting as possible to the majority of peo-
ple. Therefore, try to think up some new
and original kinks for use on your radio
set and send us a short description and a
clear drawing in ink. You may be sure
that if your idea is good, you will be amply
repaid. For evidence of this fact, just turn
back the pages of this magazine to the an-
nouncement of the awards in the $12,000
prize contest. Note how many wrinkle en-
tries have been awarded prizes which are
much larger than our usual space rates.
Try to give us something really new.—
Editor, Radio Wrinkles,

TURN COUNTER

) Sgcond hand
/.H-nge_f

— T

H y e -
eavy WIrS Jldered to hand LsRafE——=

An old alarm clock can be put to very good use by turn-
ing it into a revolution counter for winding coils in radio
work. Besides serving this purpose, the entire device illus-
trated above forms a winding rig. All the works of the
clock are removed with the exception of the gearing be-
tween the second, minute and hour hands. For every 60
revolutions of the handle, the minute hand will pass over
one degree on the clock face. 21,600 revolutions of
the handle will cause the minute hand to revolve 12 times
around the face of the clock and the hour hand once.
—George Olson. (Will Mr. Olson kindly forward his
present address?)

WwWWwW americanradiohistorv com

No Provious Musical Knowledge Necessary
1 you never read a musical note in your life--if youhaven'teven the
glightest knowledge of music, we can quickly and positively teach you
ito play this wonderfull popular instrument. Don't be just 8 *"listca-
Jer’’ when you can cu‘i{u be the center of interest among your frien
QOver 40,000 successful students.

Just Mail a Post Card for Details
of our remarkable FREE Hawaiian Guitar Of-
fer--gimply write: ‘‘laminterested’ -~
but do it today.

First Hawaiian Conservatory
of Music, Inc.
Desk 40 SR ey

A Beautiful |
Hawaiian
Guitay

Special courses on
Violin, Tenor-Ban-~ {Woolworth Bl

New York City

P- F;
{- Musical Instruments

Not toys—but high-grade practicai instruments for
Sympbony or Jazz orchestrus. Greatfor solo work at
Club, Lodge or Legion gatherings or home entertain-
ments, Anyone can play with a few simple lessons,
furnished with each instrument.

Musical Pitch Fork Glassaphone Jazz-O-Nette
Mando-Zi Harp Musical Saw Hohner Sax
Try any of these instrnments for 15 days.
Free Trial [} 000808 Ton can't learn to piay
it qulcklE and easily, return at our expense. marknbli'“!ow

prices, Easy Time Payments. Send today for new. illus-
trated catalog describing complete line.

MUSSEHL & WESTPHAL
468 8, Water Strset Ft. Atkinson. Wis.

LANK CARTRIDGE PISTOL
B Protection against Bmvﬂ. Tramps, & Dogs PBIGE&

Wall mad
Pcﬂ’v‘ou tno%
atest LyDe of
BDDeArance
ta pre

ar,

oliss
W22 1

where. g [ ) LY n:l“::ulllty gl‘v
N BhnL ‘Bartsidgeds by express. 5
JOHNSON SMITH & €O,
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This is Board No. 1 of the Series of Elec»
trical home-labaratory equipment fqrmshed
to every student. (Size 24 by 24 inches.)

m

Electrical Worker
Can Command $60 per Week,
You, As a Graduate, Can, Easily

5 an‘ If An Ordinary

EARN $100.00 WEEKLY

Board No. 3 of this wonderful new plan
cof studying electricity at home.

Are. odral

e e e
ro] fral Jen

il

4 '-—-n..'l

|rig} . |rum) i+'14r|

Board No. ¥ for electrical testing.

The field of opportunity for the well-trained electrical man is practic-
ally unlimited. Billions of dollars are invested in this great industry.
Thousands of men are employed in it—but the demand today is for
men who are trained specialists. These men command handsome sal-
aries—$2,500 to $6,000 and up to $10,000 a year and more. Why don’t
you get into this fascinating, highly paid field of work?

You can complete our Home Study Course in Practical Electricity
within six months from the day you sign the coupon below. Electricity
offers a better chance for advancement and a bigger starting salary
than any other trade or profession.

With our certificate of qualification you can enter this great profession
and as you advance in knowledge and expertness, your salary will be
increased surprisingly.

A Short-Cut to Big Sign the Coupon Today

M We make it easy for you to learn. Don't delay. as
oney our offer will be withdrawn when one thousand addi-
tional students are enrolled.

We operate, in Milwaukee, the largest Electrical SCHOOL OF ENGINEERING OF MILWAUKEE
School in the United States. The lessons are written Milwaukee, Wisc,
in simple language, and anvone who can read a news-
paper can understand them. With theihelp we offer
students, who sﬁud;}; atPhonéle an,lllo’ixr;or two each
evening, through the President’s  lectures 'given in SEG RN @ o Q
our Radio Broadcasting Department, réaching every EXTENSION DIVISION,
city, town and hamlet in the United States, you get, School of Engineering of Milwaukee,
twice a week, free, knowledge that will heélp you amaz- Dept. S&I-J-224, 415 Marshall St., Milwaukee, Wisc

ingly 1 ur studies,
gy i yo tudie Please send me free and without any obligation on
my part copy of the “Dresident’s Message,” and full
details of. your special offer to home students in Prac-
tical Electricity,

The outfits shown in this advertisement are onlv
three of the twelve big electrical equipment boards
which we furnish for the help of every student in his
studies. Other helps and suggestions are sent as fast
as you are ready for them. FEvery student receives
the personal instruction of the President of this famous
school. Name

Give us the opportunity of putting all the facts be-

fore you—of telling you about what we can do to help

you get started. Address
If you live within 100 miles of any large city write

us for our remarkable special offer that will mean dol-

lars in your pocket. S o 00 & Gty vttt e e State .........0.,

:
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An Easy Way to Learn

PHARMACY

AT HOME

Gradupate pharmacists are always in

demand. The work is interesting and
pleasant and salaries are good. Many
young men open drug stores of their own
and become independent.

Thex:e's an.easy way to learn pharmacy
right in your own_home in spare time,
without losing a day or a dollar from
your present work.

The International Correspondence
Schools course in Pharmacy supplies the
knowledge which it will be necessary for
you to have in order that you may pass
your State Board Examination,

Just mark and mail the coupon printed
helow to the International  Correspon-
dence Schools, Box 6228-C. Scranton, Pa.,
and full particular® avout the Pharmacy
Course or any other work of your choice
will come speeding to you by return mail.

® = — — — — TEAR OUT HERE — =~ — — —.

INTERNATIONA! CORRESPONDENCE SCHOOLS
Box 2280, Scranton, Penna.

Without cost or obligation on my part, pleass send me
full particulars about the subject before which I have
marked an X in the list below :—

TECHNICAL AND INDUSTRIAL COURSES
[MIPHARMACY [ Civil Engineer
Chemistry O Surveying and Mapping

Automobile Work (OMine Foreman or Engineer
[JAgriculture and Poultry [] Steam Engineering
Mathematics [J Gas Engine Operating
Electrical Engineering [JAirplane Engines [J Radio
Electrician O Architect
Mechanical Engineer [ Contractor and Builder
Mechanical Draftsman [J] Architectural Draftsman
Machine Shop Practice []Concrete Builder
Railroad Positions [IStructural Engineer

BUSINESS TRAINING COURSES
[(Salesmanship (OBusiness Management
[JAdvertising Industrial Management
[)Better Letters Personnel Organization
(JForeign Trade 'Traffic Management
(JStenography and Typing [JBusiness Law
[)Business English Banking and Banking Law
[ ICivil Service Accountancy (including C.P.A.)

10

0000

000

o0

[ 1Railway Mail Clerk {JNicholson Cost Acccunting
[]Common School Subjectsl]Bookkeeping

High School Subjects El’rlvate Secretary
Illustrating

Business Spanish [0 French

iding in Canade should send this coupon lo the
International Corres d Schools Canadi Limited,

Montreal, Canada.

I’s Easy to Build Things

with a ;
Junior

Bench

Saw

Does your ripping,
mitering, grooving, rabbeting, tenon- :
ing, sanding, grinding, and many other i
operations with surprising ease and accuracy. Top 107x18".
Saws 1%’ etock. adoes 5 “x54 7. Machine bullt entirely
of metal. Driven by % or 1/3 h.p. motor. Portable. At~
taches to any light socket. Extremely accura
Descriptive circular tells many things of

workers in wood and soft metals.
Toledo, Ohio

W. & J. BOICE, Dept. S.L 3,

te.
interest to

‘Wonderful, new device, guides your hand; corrects
our writing in few days. Big improvement in three
ours. No failores. Complete outline EE.

Write C. J. Ozment, Dept.44  St. Louis, Mo.

SPIDER WEB COIL MOUNTING

Movab/e

Stationary
0// ,1C0l/5

C

Small brass hinges such as used on radio cabinets and
other small boxes may be pressed into service as spider
web coil mountings with very good results. Small
rivets or machine screws and nuts may be used to
fasten the ‘hinge to the coil as shown above, while the
other end of the hinge is mounted on the panel. Con-
nections may be made by fiexible leads brought through
holes drilled in the panel. —N. S. Mitchell,

A CAT-WHISKER KINK

W//’E; -Neea/e
‘r s
A
bincing Solaered
== Post

The point of a steel needle makes an excellent contact
for galena or other crystals requiring a fine point. /
very simple detector may be made, making use of this
fact, as illustrated above. A fairly stiff piece of cop-
per wire is bent so that it can be held under the top
of a binding post and to the other end of it is soldered
the needle. The pressure between the paint and the crys-
tal can be regulated by bending the stiff wire.

—Arthur D. Smith.

REPRODUCTION OF MUSIC

.LOUD SPEAKER
7
i PHONOGRAPH

a |

) DETECTOR
TRANSE, OR AND
INDUCTION = AMPLIFIER
ol
L ook BATTERY - J

Here is a new use to which you can put your radio loud
| speaker and amplifier, when you do not desire to use it
| on your radio set or circumstances prevent its use.
They should be hooked up with the regular **A’ and “B"
batteries and a modulation transformer or induction coil
connected to :the input- binding -posts and to a- battery
and microphone as illustrated. The microphone is then
placed in front of a phonograph whu:r] is started. The
music played by the phaonograph will be reproduced
through the loud speaker with very great volume.—E. F

(Continued on page 1146)
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ReE

will make
you a

DRAFTING
EXPERT!

If you’re earning less than $75 a week, GO INTO
DRAFTING! I guarantee to train you AT HOME
the “JOB-WAY'—with actual Dratting Room jobs.
Send for my free book, find out about the wonder-
ful opportunities to earn big money in this easy,
fascinating business. Drafting experts are close
to the boss—are first in line of promnotion for
executive positions.

$250 to $400 a Month!

Comimon schooling all you need! 1 train you hy
my copyrighted “JOB-WAY"” instruction. [ train
vou thoroughly in every branch of Drafting by
giving you actual JOBS to do. No books or use-
less theor:
SUCCESSFUL—employers ask for
Draftsmen. So I guar-
antee satisfaction or
to refund every penny
of your money!

FREE Experts’
Drafting Outfits
“JOB-WAY" traln-
ing makes you &
DRAFTING EXPERT
qulck because you
learn to do actual
JOBS with the same
instruments you will
use when employed at
a big salary. To en-
courage you to START
RIGHT NOW, I will
glve you with my
course this complete
EXPERT'S outfit
FREE. Coupon brings
complete information,

LEARN AT

HOME-

Thousands of big~
salarled jobs all over
the country looking for .
DRAFTING EXPERTS! Rail.
roads, factories, builders, archi-
tects, ship yards, auto plants,
Cities, Counties, States and the
U. 8. Government all calling for
Drafting Experts, all waltlng‘for
rou to take the big pay job.

ail coupon, get my free book.
Let me tell you the rest of thig
story personally.  Address

CHIEF DRAFTSMAN
"COYNE scHooL oF

DRAFTING
Dopt, 836 1.9 S. Ashland Ave., Chicago

CHIEF DRAFTSMAN
COYNE SCHOOL OF DRAFTING
Dept. 33G 1-9 S. Ashland Ave., Chicago

Without obligating me in any way please send me your
book, ‘'Drafting, the Foundation of Industry,’”” abso-
lutely free. Also complete Information of your rapid home-
study Drafting course, Free instruments and special offer,

to waste your time. My éraduates_ arg
oyne-traine

cencecne

City sevevoosavescasosscoceBtate.cissssvercosoman
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Write us

a post card—
Address Dept. 40-R

and w2 will send you free this 52 page
catalogue of radio sets and parts. It also
contains explanation of radio terms,
map and list of broadcasting stations
and much radio information, including
an explanation of successful hook-ups
and circuits.

You will be amazed at the iow prices ||
Ward’s quote. A complete tube set =
having a range of 500 miles and more,
including tubes, head set, batteries, and
antenna equipment, as low as $23.50.

This catalogue contains everything for the expert and amateur. Complete
sets and every improved part for building sets, all the most up-to-date de-
vices—at the lowest possible prices.

Headquarters for Radio

Montgomery Ward & Co. is headquarters for Radio, selling everything direct
by mail without the usual ‘“Radio - profits.”” Why pay higher prices? Ward
quality is the best and the prices will often save you one-third. Everything
sold under our Fifty Year Old Guarantee,—Your Money Back if You Are
Not Sztisfied. Write today for your copy of this complete 52-page Radio Book.

Write to our house nearest you. Address Dept. 40-R
Chicagoe Kansas City St. Paul Portland, Ore. Ft. Worth

MontgomeryWard & @

The Oldest Mail Order House isTodaytheMostProgressive

.....

www americanradiohistorv com



1146

Earn  “&’

$75 toszoo

a week as an
electrical expert

You can doit! Electricity is the biggest, fastest grow-
ing industry in the world today. Hundreds of mil-
lions of dollars being spent in development yearly!
Millionsof dollars tobe paid for TRAINED BRAINS.
A big, high-pay job waiting for you just the minute
you are ready. Earnings of $15 to $35 and up per
day by trained electrical experts are commen.
Independence and Success for You

in Electricity
Don't plod along on low pay, futureless work when
the magical field of Electricity beckons. We train
you quickly at home for big-pay electrical construc-
tion and service jobs and guarantee your success.

Send for Our Big 64-page
Illustrated Book
Learn all about the Associated Electrical Engineers
— the most remarkable Electrical Training Organi-
zation on earth. Not a mere school, but a great
National Organization of real Electrical Experts and
Specialists. As a member of the Associated Elec-
trical Engineers you will get the finest, most com-
plete and easily mastered electrical training on earth
right at home, in your spare time.
A Wonderful Experimental

Outfit FREE
You start on practical work with our big FREE
working outfit of elecerical appliances, so you are
rot delayed in getting into actual money-getting work.
Associated Electrical Engineers Training includes
the complete courses in RADIO and AUTOMO-
BILE ELECTRICITY—the best to be had any-
where —given under the direction of SPECIAL-
ISTS, who show you how to make big money.

Backed by a Legal Guarantee

of Satisfaction
You get back every penny of the small membership
fee you pay if you are not thoroughly satisfied when
you finish your training. We both must make good
before it is a deal.

Mail the Coupon NOW
Associated Electrical Engineers
OF AMERICA
Dept. 334 §37 S. Dearborn Street, Chicago
o  m em e e mm m m Em e e = ==

ASSOCIATED ELECTRICAL

ENGINEERS of AMERICA

Dept. 334 537 So. Dearborn St., Chicago, 11l

Withoutany obligation, please send me FREE, your64-page
book on Electricity and full details of how 1 can make big
money as a member of the Associated Electrical Engineers.

Crystal As Grid Leak

To tuner

4 Cr STTOI
/de ector

‘ l_,‘Dém o= : p
% Grid
condenser

by -
To A" battery

Science and Invention for March, 1924

In the course of experimenting it was found that a crystal
detector, when connected across a standard grid condenser
as shown in the above illustration gave excellent results
as a grid leak, The catwhisker was moved over the crys-
tal until the best results in the operation of that particu-
lar tube were found. —Leroy Western, Reporter 15.

Mounting Crystals

I CAP OF F0OTH PASTE TUBE
—~SMALL PIECE OF CRYSTAL

Magnified
225 Diameters

This is what the tip
of a fly’s leg is like
when seen thru the

Wonderful New

Ultralens
MICROSCOPE

At last the high powered micro-

scope is within the reach of all

who wish to study, observe auds ZSO
f

experiment with the wvast world
of minute objects that are invis-
ible to the naked eye. A remark-

able discovery enables us to man- e
ufacture the Ultralens Microscope c"o'{,',“,{f_‘"
(magniﬁes 225 diameters) for one- prepaid
eighth the usual cost.
H
EASY TO USE!
Any amateur can immediately start using

his Ultralens to examine the edge of a razor,
the mesh of a_cotton shirt, the bacteria in
dirty water. No technical training required
yvet hundreds of scientists

., and teachers are using this
winstrument today. It is at
once interesting, instruc-
tive, and scientific, Gives
enormous magnification and

perfect definition,
Compact

The Ultralens Microscope
comes packed in a beautiful
Bakelite case with full in-
tructions that anyone who
can read can understand.
Lenses of 125 x and 325 x
objectives can be furnished
at $1.50 each.
ORDER TODAY
Order direct from this advertisement and
- get your Ultralens Microscope now, Fully
guaranteed, If. however, you desire more
information before purchasing we will glad-
ly send free descriptive catalog.

SCIENTIFIC APPARATUS CORP.
Dept. 203 MILTON, PA.

The usual method of mounting crystals in molten metal

very often destroys their sensitivity and renders them
unfit for use in a radio receiving set. This can be avoided
by mounting the crystals without the use of heat. A very
good method for doing so is illustrated above. The crys-
tals are chipped down so as to be slightly larger than
the mouth of the cap of a tooth paste tube, The crystal
is then placed on a hard flat surface with the cap on top
of it. Pressure with the thumb will usually be found
sufficient to force the crystal into the cup as the latter is
made of very soft metal, If this pressure is not suffi-
cient, a few light taps with a hammer will suffice.
—Francis Shiner.

Panel Mounted 'G'rystal' Detector

SR LA BRASS
STRIF

[ =
e

MOUNTED CRYSTAL
=3
i e S = - BINDING POST
<! [

STRANDED

wiRE B

1 =

SOLDERED B

B,

| THREADED
BRrRAsS ROD

e

[ ()¢t theseTch
about the New
)\ MASTERTONE

The new Gibson
tenor - banjo pos-
sesses exclusive fea-
tures, making it
easier to play, giving
marvelous tone qual-
ity and catrying power,
eliminatingstringbreak-
age. Let us tell you about
these features; the oppor-
tunities for pleasure and
profit; and our Easy Pay-
ment Plan on any Gibson
instrument: banjo, mando-
lin, guttar.

Werite for Free Book,
mengioning instrument

GIBSON, Inc.

310 Parsons Street
Kalamazoo, Mich.

L 2 ___ii
Nick Lucas, stringed mstru-
ment soloist with the fa-
mous Omole Orchestra,
Brunswick record arnist,

uses and endorses Gib-
son instruments

A very good adjustable crystal detector may he mounted
in hack of a panel and still be adjustable by following the
suggestion illustrated above. A piece of stranded wire is
used as the catwhisker and is fanned out at one end so
as”to make contact with several points on the' crystal.
Turning the knob slightly will cause the catwhisker to
move over the surface of the crystal and adjustment is
thereby made. —Dale Polfack.

(Continued an page 1148) .-
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I Made $100,000

in less than five years as a Real Estate Special-
ist. Learn the successful system I use. Start
in for yourself—right at home—during your
spare time. No capital or experience mnecded.
Send for absolute proof of success and full in-
formation free. Big opportunity for wide-awake
men and women. Don’t miss it. Write at once
to American Business Builders, Dept. 15, 1133
Broadway, New York,
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“BUILD YOUR OWN” WITH “RASCO” PARTS!

Buy from the Oldest and Original Exclusive Radio Parts House in the United States
We pay all transportation charges in U. S. ALL GOODS SENT PREPAID IN 24 HOURS

Order direct SPECIAL PRICES FOR THIS MONTH ONLY | Yoor refunded i

from this page.

Moided Diais “Tannedi ‘l‘B" Batteries Panel Mounting ¢“Rasco” Bezels Raf{co 180° Varlocoupler r“Dilectryte Panels .
0 rs . . 1Only  very best grades|We positively guarantee Condensers .|8ilk wire wound on bake- ghest dielectria

Come with metal dials!handled. Bushings abso-|these batteries to be of|Positively no better con- li_‘ei{les%gg%e&g;su;itﬁz{v lite tubes. 8ix  taps.|strength as per Bureau

and  composition = knob.|lutely true. Dials cannot|long life. We carry only|denser on  the market. | et :

Rheostats and Po-enti. |
e

X ~ Wave length 150 to 600of Standards.

Kxcellent merchandise| wobblo, Letters inlaid in|fresh stacks. Shafts %", Save from 40 “Ic“g}!,‘,"“‘e“é_ﬁ’;’,‘, be USed) meters. For panel mount-|M7 100 7x10x3-16” §.70
despite low price. fast white enamel. AlllM2250 8m. 221 V. $.85[t0 607 by assembling |°® or 0 Pan®Lling. 1,7 ghaft. Your|M7120 7x12x2-16" .85
M4210 6 ohm ‘fthes.$.27|dlals Tor %" shait. M2251 Medium Navy _|condenser yvourself. |{M1700 Rasco bezel, money refunded If it {s|M7140 7x14x3-16” .95
M4211I2:?70 ohm Rheo. .30| M3074 Dial 27 $.20|size, 22% volt.,. 1.20|MIitI 11 plate..$1.40'1” .o ... §$:15|n0t all we claim, M7180 7x18x3-16” 1.25
EE 200 ohm P>- M3075 Dial 3”'.... .25|M4500 Large size, M212| 21 plate.. (.22/MI1781 Bezel, 1%” M3100 Variocoupler pre- M7210 Tx21x3-16” (.45
entlometer ....... .45|M3076 Dial 4”.,. 130,45 volt .. ... ... 2.307M4343 42 plate.. (.33 diam. ..., ... .20paid L, ..., ..80.501M7240 7x24x3-16" 1.53

Acailithn
axil

-
it
=

Silicon Steel Spider Web Forms |M1375 Universal Bearing|Brass Strip and Tubing| Alcohol Blow Torches | Monodyne Socket | “‘Rasco’ Switch Points
Tsed practically in a11|Fine forms to wind your|[to hold rotors, ~Length|Brass strip %" wide;/Best made. Glive Intense This socket takes up Nickeled and polished.
audlo-frequency trang. |SPider webs. Made from|of bearing 23,7, ehaft{1-16” thici; 6” long. |hot flame. Great for fine| 257, less room than any M30{, % ”s%”, 6/32",
o A b ; hard, well seasoned fibre |1%”, thread 17 long,|M1430 Per  length.S$.10|work, ” jother. No_outside eon-ldoz. ............ $.18
e etter thar. dron |17 6 “thick, center and|thread slecre %’ long,|M i431 DBrass tubing, dia.|[M8981 57 Torch..$.85 nections,  Nickel plated|M304, 34” dia., %
E.xtremely soft, 37 side holes for wiring.[®8ch ............$.25|%"; 6" long; length §.05/M8982 3” Torch.. .50 shell, Has fiber bot-[thick: 6/32”, doz.. .18
wide and .007” thick. |Rgy g~ Alameter. M 1550 Sockettes. Four of| Threaded Brass Rods 'M4104 Rosin Core Solder.|tom with 4  sockettes. |M305, %~ dla., 3/16”
g - these take one vacuum|Sold in 6” lengths only.[A = non-corrosive solder|Sockettes hold socket tolthick, 4/36”, doz. . .18
Sillcon steel, M3200 Spider form.$.25(p, Grasp tube firmly. |M8032 8-32” thread $.08 with flux inside, panel or board, M375 Switch stop, %”

per foot ........$.08|M320( Spider form. .25 Begt by test. Set of 4 $.25IM6032 6-32” thread .06/18” length ,,....$.10IM6502 Socket ....$.25!long, with nut, doz. .18

Throw Switches

Soft Rubber Ear Cap | Series Parailel Switeh

The Radiogem Bakelite 180° Coupler |“Rieo’ (Adjustable) Loud-
F R E E The simplest radio outfit ) De Luxe Style Speaker Phone

made, Includes all parts|Mounted on composition|m1oo” of natural color|Has Tubber gasket under-|At last! Ear Caps that|Quick change from one
The big ‘'Rasco’” cata-|for tuning: coil, tapped|block. Small enough for bakelite, wound with|neath dlaphragm, making Will relleve headaches, [circuit to anetlier. Black
logue. Containg all Arm-|SWitch, erystal, catwhisker, | green si1k. Aluminum|Phone fully adjustable.| earaches, and undue pres- [composition knob, nickel

strong circuits. Every up-|M5353  Radiogem, no &1 radio purposes. cacket, % ” shaft. Pri-|Glves amazing results ag sure on the ears. Fit|plated fitings, Blade

to-date vacuum wba’,ymﬁ. aerial or phone...$.75 M4100.Single pole.$.25 Eal:ry 13 Ataps. 180 to|loud-talker on 1 and 2 all recelvers, radius 1%

up. Greatest little bock |M5354 Radiogem, with M4i0i Double Throw 550 meters. stages of amplification,

printed. Free upan pe-|1000 ohm phone and 2 M2525 Speaker with 5 M3500 Ear caps; M2950 Series parailel
..$2.65 pair ..... vieans-$.50 8witch .. $.25

ceipt of postal. ft. eord ......,.$3.75 8ingle Pole ......$.35|M3150 Coupler....$2.35ft. cord ......

M 'y ol

Wood Cabinets Loop Aerial Mica Diaphragms Nickel Screws NEW!? NEW!!

cej]’'ush  Pull  Transformer
Mishs, rade mabogary ade ity ot e Yedo o 5L Tt o nse LS, P, Tt
cabinets made. Top is plete with all parts and|dlameter and 1-13/18” plated.  Flat and round|see any radio magazine.

Nickel Lugs

Best popular loud speaker, |AH lugs are nickeled,
Fibre horn, heavy metal|/M310 Brass Lugs for
base, 5-ft. cord, Mickel|No. & screw, doz..$ .10

<, head style. Any thread| Made of best materials.

goose neck, Greatest tuned| M3 11 Copper Lugs for hinged. Made of 12" stock. |page, Total height of dlameter. ~ Cement ~iron Sl
{adjustable) talker. Horn Nos, 6 and 8 screws, M7 14 Panel, 7x14” $3.35|100p 36", Can be gut to- “”Iifr i c-emer 1r0r reallup to 10/32". Eo?lns lsraer:iegnﬁ;:il'nntlgorlls.
getnnﬁmhlil ;ﬁ"iy}')e“ 8% dozen ............ .10 mﬂs Pane}. 7xéS" 3.60 |together Dy anyone in :;ussso onDslou; R Price, 14", %", %”|Save 50 per cent by as-
of eig] . M308 Copper Lugs for 724 Panel, 724" 4.40 |lesg than 5 minutes. U, 1 15 sembling yourself. Sim-
0 Panel, 7x10” 2.6 2% L lsae lomes dozen LS e i shad.

q M7
M255 Melotone Soeak-[~N0s. 4, 6 and 8 M7
OF L.eseeurses..54.80[screws, dozen ....., .10, M7

2 Panel, 1127 3.00(M2600 Two ft. 1oop|M255§ Diaphragm |Prlce, slzes % and 17\ 59 Transformer.

]
|
21 Panel, 721”7 3.90 jaerial, complete...$1.¢5/1-13/16” ........ .15 long, dozen ...... .30iRatio 6% to 1...$4.00

Binding Posts Double Phonodapter b lfardl:]ag:"l{;bén; d| Radio Cement Bus Bar Wire Phonodapter Skinderviken Button
n seamle uoin; aqe ”
” Fits all phonographs and|(1,Z_inside Diamet Weather Tesisting, Used|Square wire, 1/18” X|wiil fit any phone. Make
rn:liglftg S;luﬁistlnze'e:éch hsl[:)hi will take any standard —(( )ut.snizaeDII)a?nnn;tes,r’ (I),: partieularly for cementing|1/18”, already tinned, e b h Toud Famous Mlcro-Phone for
M124 Initialed Binding|double head set, thus mak-[ 1 areit M6600, 37 covered wires. Coils cov-|making soldering easy. |Your phonograph a lou |Transmitters.  Sold all
Posts: Antenna: B. Bat.|IN8_ your phonograph aly “sy/»'( 771, 's 30 ered with thls cement|S0ld in 2-foot lengths talker. Fits all phono- |O%r for $1. 'This Is the

208 od loud talker. Made of cast 1, i 1 . Wi nly. | genuine article, No imi-
[ ‘}x 1};“" i g Baé'. metal, nickel piated and 3166"9:"'1‘3?;5?'“636‘?: hold ’}eog;%erfo:é"lely“:‘,;a M6400 Bus Bar, graphs. Made entirely of tyiion. Smallest and most
i’ho'ne' e:ch ’ l'mmu,"hlghly polished. rts 1 4';/‘ ” 0' # 1, thls cement, length ,..........$.05 pure soft rubber with sensitive microphone
M45 Soring Posts. i .04 M1320 Double Phono- 1$.35; M6605, 2%” T M1750 Coment, 2-0z |RubtercinsSik Cord " |brasy tube Insert. made.  Diameter %,
M44 Spring Posts, ea. .07 dapter .. ....... .. $.65/3” 0., 2%” L.. $ 15 bottle ........ ...$.50/M4400 per foot....$.021M 1310 Phonodanter.$.38. M9595 Microphone.$.85
2—M375 Switch Stops.... .04 : A H 3=—=M200 Rasco Switch Levers .75 HY 1
Short waye 1—M8500" Vac. Tube Sockel 33 Reinartz Circuit 2—M3075 4% Dials. ... (30 2 Stage Amplifier
1-—M5060 Grid-Leak Cond. .30 &= ernier ach- 1—~M710 Mahoga; binet
Regenel‘aflve 1-—M4310 6 ohm Rheostat .45 | 1-—M7(0 Mahogany Cablinet ments ......... 60| {_“y7(gg DilgctrgteCﬂI'ann:lsz:gg
. 1—M 1000 Double Cir. Jack .65 7UX107 0 $2.60 | 21 ¥e ME400 Bus Bar Wire .60 | 3—M1100 A.F. Transformer 4.00
Receluer 8—M201 Binding Posts... .80 1-——M7100 Dilectryte Panel 1—M 1000 Double Cir. Jack ‘55 | 2—MI1000 Double Cir. Jacks 1.30
8—M6000-8 Binding Post 7”x10”x3-16” .. .70 | 1—M1003 RascoPlug .... . 1-—M 1003 Rasco Plug .... .55
1—M7 10 Mahogany Cabinet Name Plates ... .24 | 1—M2660 Reinartz induct. S—MGOO%B““‘- Post Name 21 2—MG6500 Tube Sockets... .70
77%107 ... .... $2.60 | 24 Ft. M6400 Bus Bar Wire .60 (225 to 600 met.) .90 I¥) ogogoaaca o 2—M4310 6 ohm Rheostats .90
1—M7100 Dilectryie Panel Blue Prints acd dlrections 1—M6500 Vac. Tube Socket .35 | 1—"M143QDrass surlp = 10—M6060 Post Name Plates 30
1—M3150 Delixe " Vatio- for “assembiing. . .50 | ;N3350 ) 2O, Fueosat 45 | 1 _consrag ‘Assembling Pat- 30 Ft, M6400 Bus Bar Wirs o0
coupler ....... 2.45 Total Condensers ..... 2.50 tern & Blueprints .50 | RBjye Prints and directions. . 50
1—M4343 43 Plate Cond... 1.60 otal $12.21 1—~M5059 Grid-Leak Conden- 5 Total §14.42 Total $13.30
1-—M3200 Switeh Lever.... .25 : 8—M20( Rasco Bind. Posts .80 . A
1D W30k it paints <15 1 OUr Price $12.00 | ¢ Doz, M305 switen oints 36 | OUP Price $14.25 | Our Price $13.00

RADIO SPECIALTY CO., 100 Park Place, New York City

Factories: Brooklyn, N, Y. Elkridge, Md.

Thig Advertisement Copyright 1924 by R. 8, Co., N, ¥,
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Trial

FRE Iesson
DRAFTING

The coupon helow brings this Free Trial Les-
son, prepared by the Chicago Tech. experts.
Learn from it, before you pay out a penny, how
well qualified you are to take up Drafting.
While other schools require enrollment and
payment of fees at once, Chicago Tech. sends
you this lesson first and also information on
how to get into the high salaried profession of
Drafting by utilizing your spare hours.

Big Jobs Waiting

Become an expert Draftsman and you can
“write your own ticket.”” Chicago Tech. train-
ing enabled Rex Cary to make 4 times his
former salary; A. S. Ross soon had a salary in-
crease of $225 a month and J. A. DeCosta who
was a laborer became manager through the
same training. Your opportumty is as good as
theirs. All you need is this training.

Train at Home

You can get this training_without leaving your
present position. The Chicago Tech. experts
will teach you by mail, giving you the knowl-
edge that will make your services always in
demand by big industries, No useless theories,
no dry text books to study. You work on prac-
tical problems and learn the ways of successful
high-salaried Draftsmen.

FREE

Drawing

Outfit

Home study students receive this complete professional
Drawing Outfit (etail price $25) without extra charge
—or credit for fees if they have outfits,

Send the Coupon

Mail the coupon and get the Free Trial Lesson—also
catalogs and full information about the Chicago Tech.

Method of teaching Drafting by mail, No cost to you

SUBSTITUTE KNOB AND DIAL

Brass or Paper F?rofr‘ocfor‘

Hard rubber rod

Knob
)

FIPTITER TR ITITIITIIII: S

LRod
Shoft

AT

'Doinfer/

A neat and efficient substitute for a knob and dial may be
made by the use of a small knob and a brass or paper
protractor. The small knob is fastened on the shaft of
the instrument together with a pointer. On the opposite
side of the knob from the latter is drilled and tapped a
hole. Into this is screwed the {hreaded end of a hard
rubber rod about 4 inches long. The entire assembly is
illustrated at the top of the above illustration.—L. W

BATTERY BOX

—no promise or obligatien on your part. Send today.
ey R L D L LT
1 1
1 CHICAGO TECHNICAL COLLEGE |
1 Dept. 345, Chicago Tech. Bldg. 1
I " [18 East 26th St., Chicago, L. ]
I \Without cost or obligation to me pleagse send in- 1
I structive matter about opportunities in line 1 have
f marked with "X.” 1
g ( ) Drafting (The Big Salary Course). No experi- g
1 ence necessary. Free Lesson sent now. T
1 () Building Trade Course. For men in the building
lines. L
1 1
1 1
B NBIME «.vrrsvarrasrrresrresns toarauarretne 1
] 1
B AUAIESS . vt v ciiaane ety . 1
1 1
B DPost Office ..oovvrevnnonss T 1
] ]
B oSiate coeiiiiinnnn 50800580300050000 e ]
1
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{_FRONT VIEW OF BATTERY CABINET

BACK VIEW OF PANEL -
SHOWING CONNECTIONS
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el T .
|
| = |
[ | L — |

THESE BATTERICS =
CONTAINED IN CABINET—"" "

A box of sufficient size to contain both “A” and “B”
batteries is constructed and a panel provided for one side
of it. On this panel may then be mounted hinding posts
and a 5 point switch. 1f a storage battery is used, taps
may be taken at each jumper so that from 2 to 6 volts
may be used as desired. One tapped and 4 untapped “‘B”
batteries are necessary to praduce 112 volts. The posi-
tive pole of the tapped *‘B" battery must be connected
to the negative pole to the next one in line, This is not
shown in the above illustratiom, but the connection must
be made in order to produce a continuous circuit,
—Paul Saffron, Reporter 4664

(Continued on page 1150)
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Let Us
Ti-ain You

TO BECOME AN AUTO
MECHANIC AND
ELECTRICIAN

After years of careful planning and_research
we have developed a method whereby YOU may
learn to be an auto electrician and mechanic in
your own home.

Expert auto mechanics earn from $50 to $100
per week, You can do the same. We can secure
one of these positions for you.

No matter what your education may be our
engineers, Mr. E. W. Towne and Mr. A. Metela,
will teach you _thoroughly and quickly to become
expert in this line.

Each_student will receive our personal attention
and individual help as required.

The benfit of our twenty years’ experience is
yours for the asking.

“Chicago’s Best Automobile _School” is the quo-
tation that expresses the opinion of thousands of
satisfied students,

For particulars write

SIMPLEX AUTO SCHOOL
CHICAGO, ILLINOIS
2016-24 West Van Buren Street

VWe Teach
COMMRCIAI.

Meyer Both Company, the largest
Commercial Art Organjzation in the
orld offers you an unusual opportunity for
practical training, based upon twenty-three years
of success. This nationally known organization
each year produces and sells to advertisers over
15000 commercial drawings. Meyer Both in-
struction is the difference between successful fact

and experimental theory This well paid profession equally
open to men and women., Home study instruction.

Get Facts Before You Enroll in Any School

Ask the Advertising Manager of the leading neys-
papers in your city. anywhere in the United
States. Canada, England or Australia about
the Meyer Both Company—let them tell
youabout us. Write for our illustrated book,
- B elling about the success of our students—far
one-half the cost of mailing—four cents in stamps

MEYER BOTH COMPANY
Depariment of Art Instruction
Michigan Ave. at 20th St., Depi.64 GHICAGO, ILL.

Note—Te Artand Engraving Firms: Secure practl-
cal arlists among our graduates. Write us.

Begin Today—Write for My FREE BOOK,
can make a good penman of you at home during
epara time, Write for my FREE BOOK, “How
To Become a Good Penman.” Itcontalna speci-
mens and tells how others mastered penman-
ot ystem. Your name will
be elegantly written on a card if you enclose
atam, tage. Write today for book.

- p to p:
PF.W.TAMBLYN, 424 Ridgedldg.,Kansas City, U.S.A.

i
=N

You can be quickly cured, if you

STAMMER

Send 10 cents for 288 -page book on Stammering and
Stuttering, ““Its Cause and Cure’’ It tells how I
cured myself after stammering 20 yrs. B. N. Bogue,
8102 Bogue Bidg., 1147 N. Ml st., Indianapolis.




— Pl cae—mdl e ——

Science and Invention for March, 1924 1149

NATIONAL
Apparatus of Simplicity and Perfection

IN E El'Cl?arSt R]%ceptiog,
T RFERENCE Iminates Broa d-

The Monodyne circuit is one of the casting. and Code-

most radical advances in Radio engineer- ELIM'NATOR Signal Interference.

Can be used to in-
ing. Parts heretofore considered essential crease or shorten
are omitted. One simple tuning control wave-lengths.
gives selectivity, equal if not superior to
sets costing hundreds of dollars.

_{{:Zl @ Lengths NAT'ONAL

2 coils are fur-

xsiihed with each (M o N o DY NPDGE_)

TRADE MARK

Announcing our
NEW

AMPLIFIER

No Storage

¥
EL GT=1 ; ; ) 2
MO fobeles ] Batteries
H
:

$10-00

Uses but one dry cell tube, prefer-
ably WD-12, or any other standard
dry cell tube. Local and distant
broadcasting comes in clear and
loud,

Designed for l-ns-‘l_:iing
Amplification of lndéztiince
Music and Voice WIS

One or more Stages
will operate a Loud-
Speaker without dis-
tortion or howling.

$8.50

Witk out
Tube

MAT o a0
MONODYNE

o]

THE SINGLE TUBE

' Performsthe Function of 2-Tubes

AS RADIO FREQUENCY AMPLIFIER
AND DETECTOR

THE
MONODYNE

AMPLIFIER

while specially designed to match the
Monodyne Tube Set can be utilized
for any other radio rec “ver whose
intensity it is desired to amplify. It
works with any Standard tube, al-
though W.D.-12 or U.V.-199 dry bat-
tery tubes are recommended.

m=mmmmmsaa=e SEND NO MONEY ~--cecucannnnn

NATIONAL AIRPHONE CORPORATION
20 Hudson St., New York, U. S. A.

Dealers, Jobbers and Distributors—Send for Samples
and Prices:

ﬂIcORPURATIDN

Reg. U. 8. Pat. Office

20 HUDSON ST. NEW YORK

S.&1.-3-24

Please send me prepaid the One [] National Monodyne
articles crossed, for which I will

. O Audio q
pay postman upon delivery the ne [ Audio Amplifier

advertised price. One [ Interference Eliminator

v
|
é§

www americanradiohistorv com
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$95 an HO ur.
“Every hour I spent on my I. C. 0.
Course has been worth $95 to me! My
position, my $5,000 a year income, my
home, my family’s happiness—I owe it
all to my spare-time training with
the International Correspondence
Schools!”

Every mail brings letters from some
of the thousands of I. C. 8. students
telling of promotions or increases in
salary as the rewards of spare-time
study.

What are you doing with the hours
after supper? Can you afford to let
them slip by unimproved when you
can easily make them mean so much?
One hour a day spent with the I. C. 8.
will prepare you for the position you
want in the work you like best. Yes,
it will! Put it up to us to prove it.
Mark and mail this coupon now!

- B " G o —- - —— ———— — —— =
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6227-C, Scranton, Penna.

Without cost or obligation on my part. please tell me
how I can quallfy for the position or in the subject before
which I have marked an X:

BUSINESS TRAINING COWRSES

Buginess Management Salesmanship

*Industrial Managcment Advertising

Personnel Organization aseuey Letter:

i

Traffic Management
Business Law )
Banking and Banking Law

vice
v Mail Clerk

Accountancy (including C.P.A.} [ Civil §

Nieholson Cost Accounting Rail

Bookkeepling Cogifzon School Subjects
MPrivate Secretary 1  School Subjects

Spanish O French

TECHNICAL AND
EElecu’lcal Engineering
L

RIAL COURSES
Architect
| Blue Print Reading
Contractor and Bullder
[ Architectural Draftsman
{1 Concrete Bullder
[} Structural Engineer
Chemistry [ Pharmacy
Automobile Work
Alrplane Engines
Agriculture and Poultry
Mathematics

IND},

Electric Lighting
M ical Engineer
M ical Draftsman
[[IMachine Shop Practi¢
Ratlroad Positions
Gas Engine Opera
Civil Englneer
Sm;veylmz and

Street 1-21.23

Address

City

Occupation.

Persons residing ... Conado should send this coupon 10 the

International Correspondence Schools Canadian, Limited,
Montreal, Canada

FRNTR L
SWING ,‘;E;S’)‘

‘vl

3 "l \EW 1924 model, blue steel,
K £ 6 - shot fumous Frontier
Special, swing-out hand-ejector
3 revolver with b-inch barrel, Im-
ported from Spain, the equal of
any $35 model, and specially priced
for limited time to add new_customers,

LOW PRICE SPECIALIn32,32-20,
or 38 cal,,our No.35A . . « - $12.65.
EXTRA SPECIAL our No. 260A latest 1924
model of blue steel. Each revolver has passed strict
Government test, 32-cal.-6-shot . $14.95
32-20 or 38 cal.-6-shot $15.45

20-SHOT “PANTHER”
RAPID FIRE AUTOMATIC

LIMITED quantity of brand new, 32 cal. $ 45
*“Panthers,’”’ 10shots with extra maga- —
zine making 20 rapid fire shots. Speclalat A
Above guns all shoot any standard American cartridge.
PAY POSTMAN ON DELIVERY plus postage.
Money back promptly if not satisfied.
CONSUMERS CO., Dept. BIAG, 1265 Broadway, N.Vs

FILAMENT CONTROL

AERIAL

\%

i
LICHTIN/IING
SWITCH

GROUND

Two things that are very often forgotten when the oper.
ator leaves the receiving set are to ground the aerial
and to turn off the filaments. In order to eliminate both
of these trouhles at the same time, the writer contrived
a circuit whereby the lightning switch controls both the
filament circuit and the aerial and ground. The circuit
is shown above. By throwing the lightning switch to the
jaw which is connected to the antenna, the latter will be
grounded. By pulling the switch to the other side, the
antenna will be left connected to the set as will also the
ground, and the filament circuit will be closed at the
same time. LW

PROTECTING ANTENNA INSULATORS

o AERIAL

HEAVILY WAXED
CAROBOARD TUBE

seesnae)

SEEEEN

Q
AvAARARRRARW Axvanay,
BARAY RN
3 \

INSULATOR

™
N
N 3

«— SUPPORTING WIRE

In a severe rain or snow storm the insulators on a receiv-
ing antenna hecome coated with moisture and allow leak-
age to the ground. This can be eliminated by nplac-
ing over the insulator a heavily waxed cardboard tube
of sufficient length to extend beyond the eyes on the
end. —Carl Thorsell,

(Continued on page 1152)
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I WILL
YOU

MAKE
$75 - $200 A WEEK

IN AUTO BUSINESS

I guarantee to teach
you this big pay trade,
the practical way only,
with real tools; no
books, studies, or black-
board work. Kerr
jumped from $1,248 to
$2,496 a year; Loos
jumped from $24 week

. of Success |

\in 8 Weeks /
INAUTO BUSINESS  BENEICIRE TN
. 4 mann's profits averaga

— $400 monthly; I trained
them and will do the same for you. Come to my
big school shop and work with real tools on actual
jobs on automobiles, tractors, trucks and aeroplanes,
Just think! 15,000,000 automobiles need atten-
tion. You can see the wonderful opportunity awaite
ing you as a practical, trained mechanic,

Own Your Own Business
You, too, can own a business of your own, the
same as many of my students are doing, who are
making more money than they ever dreamed of mak-
ing hefore they took my practical training course,
THINK!—you make money for others—why not for
yourself? I will show you how.
Learn the Practical Way
1 teach you ell about automobiles and tractors,
how to build, repair and run them, how to repair
tires and radiators, hattery repairing, the care and
repair of farm lightlng plants, welding, salesmanship
and garage management, and I give you a complete
electrical course which covers every electrical appa-
ratus on automobile, tractor and aeroplane, Cat~

alog FREE.
WHITE STUDENTS ONLY
QHI0 STATE PRACTICAL MOTORS SCHOOL
D34-3 Cincinnatl, Qhie

e - 9 |
WE'LL TRAIN YOU J
as Drafting Specialist F RE'E'
EARN $35 TO $100 A WEEK

After you have completed our Course in
Drafting (mechanical drawing), we will
give vou free training in your choice of
one of our courses in a specialized branch
of drafting.

WHAT YOU GET FREE

We also furnish you free with complete draw-
ing and drafting equipment when you enroll for
our Course. Free consultation privileges at any
time, during your course or after you've taken
your position. We help you to get a position as
draftsman and send you free subscription to
Draftsman’s Publication “The Compass.”

FREE BOOK: Write to-day for free book,
“Drafting—Your Success,” giving details of our
home study course in drafting and telling how
you can qualify for a position paying $35 to
$100 a week.

ROY C. CLAFLIN, President

COLUMBIA SCHOOL OF DRAFTING
Dept. 2308, 14th and T Streets, N. W., Washington, D. C.

$4.00 ADDING MACHINE

The GILSON ADDER will do your
figuring easily, quickly and with ahso-
lute accuracy. It adds, subtracts, mul-
tiplies and divides and automatically
carries from one column to the next
Capacity 109,999,999 or $1,009,
999.99.  Size 3%%”x6”x%”. Made
with aluminum case and steel operat-
ing parts. Written Two-Year Guar
antee. Catalogue free.

Price, postpaid, $4.00

your money back if
4 g you are not satisfied.
GILSON SLIDE RULE cCo., NILES, MICH,
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Get the Consfrad Cloth Radio Map of the U. S.

il [ dii] | L

The Consrad Radio Map is different from all other maps in that it is printed on
CLOTH and with proper care will last a lifetime.

The Map_ measures 17x22” and contains a special distance computing gauge of our own
design which enables one to find any broad-casting station at a moment's glance.

A measuring rule is also furnished to help find the distance from any point in the
United States to the station which is being received.

The broad-casting stations are contained on a separate sheet which can be fastened to
the map by ordinary paper fasteners. The list is up to date and contains the new wave
lengths,

The map is furnished in two colors and with the sheet of broad-casting stations, is

Consrad Pattern No. 9.

The 8. T. 100 receiver

devised by John Scott-Taggart of London,
has proven to be one of the most efficient sets
of reflex variety for broad-casting reception.

While only two tubes,
used, the energy amplified

is powerful enough to operate any type of

loud speaker without add

The quality of receptio
who are familiar with
other circuizs.

enclosed in a two color heavy manilla envelope 914x12”, SOC
L]

How to Make the ST100 Receiver

Another important feature is that the set
tunes sharply, which is one of the utmost
requisites of an ideal receiver.

The packet consists of blue prints for drill-
ing the panel, wiring the apparatus, and a
four-page instruction pamphlet giving com-
plete details as to the parts required, tools
needed, and even how to tune.

All these are contained in a two color

employing a circuit

a crystal detector are
of incoming signals

itional amplification,
n will astonish those
the performance of

$1.25

easily umlerstood, non-teck
ventor. The five Lecture
knowledge to intelligently
ing apparatus. Tells you

All the t=chnlical details and a thorough explanation of radio reception, written in

heavy manilla envelope, 9%4x12”, SOC
Here Is Your Chance to Learn All You Can About RADIO

The $10.00 Radio “Reading Course” Special at $125

apparatus more efficient and gives you a thorough knowledge of radio science.

nical language by a foremost radlo engineer and in- This set of five handsome Lecture Books are a complete radio library. To own
Books with over 100 graphic drawings give you the them is like having a trained engineer or instructor at your side, answering
buy, design, build, operate and maintain radio receiv- «questions, pointing the way, No matter what your interest in radio, take ad-

how to locate and correct troubles, how to make your vantage of thig attractive special offer and be the owner of this fine set of books.

This set car: be gotten at you dealer’s or direct from us on receipt
g y p

e
Y .!ﬁfsm&s.ﬁm,-.;; 1
g

St

of $1.25. If you prefer we will send it C.O.D. and you can

the postman on receipt.

pay

The Consrad “Making Your Own” series consists of plans for the construc-
tion of the most popular radio circuits and are gotten up so that anyone can
construct a receiving set as easily as a woman can sew the simplest dress.
Blue prints are furnished for drilling the panels and wiring the parts and a
four-page pamphlet contains complete instruction even as to tuning. Each
pattern is contained in a two colored heavy manilla envelope 50
914x12” and sells at Co

The Titles in this Series:

No. 1 How to Make a Short Wave Regenerative Receiver ............ 50¢
2 How to Make Detector and Amplifier Units ................... 50¢

3 How to Make a Radiophone Crystal Set .......................50¢

4 How to Make a Reinartz Receiver .............................50¢

5 How to Make a Reflex Receiver ................ccciiiinun..., 50¢

6 How to Make a Cockaday Receiver ...............cccoieuunnn.. 50¢

7 How to Make a Neutrodyne Receiver ...........covvivvnnenn... 50¢

8 How to Make an Autoplex Receiver ............................ 50¢
Packet B 20 Radiophone Diagrams with Supplements ................. 50¢
C 14 Radio Formulae and Diagrams .......................... 50¢

D All About Aerials and Their Construction .................. 50c

On Sale at All Reliable Radio Dealers or Direct from us.

The Consrad Co. 233 Fulton St., N.Y.C.

Publishers and
Sales Agents

“rme moio mmml‘wu . VL% & CONSTRUCTOR SENTER PinC vt e T

JALE T |
@ B By

it

Hov 10 make

s

PR/

=+ Thé Consrad Co. e
18 RS el

SO T
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othing Likea

4 2l Y
YESCY:

True-Tone Saxophone

Of Your Own

—To play the newest hits.
—To play with piano accompaniment.
—To play in orchestras.
—To play in bands.
—To put life in every party.
—To make new friends.
—To win a welcome everywhere.
—To make you a leader in church, lodge,
fraternity or school circles.
And it is all so easy.

Easy to Play
Easy to Pay

The Buescher
Saxophone 1is S0
perfected and sim-
plified that it is the
easiest of all musi-
cal instruments to
learn. With the ald
of the first three
lessong, which are
sent free (upon re-
quest) with each
new saxophone, the
scale can be mas-
tered In one hour;
in a few weeks you
can be playing pop-
ular music. Within
90 days you can
take your place in
a band 1f you desire.

Saxophone
Book FREE

Every music lover should
send for a copy of this in-
teresting book on the his-
tory and development of
the Saxophone.

1t telis which Saxophone
takes violin, cello and bass
perts, and many other
things you would like to
know. Alsoillustrates first
lesson. Send coupon for
your free copy.

Try It in -
Your Own Home

We will gend you any Buescher Saxophone, Cornet.
Trumpet, Trombone or other orchestra instrument you
may select. You can try it six days in your own home
without obligation. Kasy terms of payment arranged
if desired. Mention the instrument interested In and we
ghall mail you our complete catalog—free.

BUESCHER' BAND INSTRUMENT CO.

Makers of Everything in Band and Orchestra Instruments
6038 Buescher Block Elkhart, Indiana

Buescher Band Instrument Co.
6038 Buescher Block, Elkhart, Ind.
Gentlemen:
I am Interested in the instrument checked below:
Saxophone, . . . .Cornet. ... . Trombone. .. .Trumi)et. e
(Menticn any other instrument interested 1n)

NEMe +osvvsnvsacs 00000g0 CrsresesereLreneo e I

Street AdAress .....coevsveniareons

LIGHT CONTROL

DASH LICHT

DOUBLL POLE 7
SINGLE THROW DASH LIGHT BATTERY

SWiTeH

.
7

The fatest fad in the line of decorations for radio sets
is an automobile dash-light to-illuminate the panel. This
was described some ‘time ago in this magazine. Above
is shown a circuit diagram, whereby a double-pole single-
throw switch controls both the filaments and the dash-
light. ~~Gerald Meyer.

MULTIPLE PHONE JACKS

To Tuner
i

IegK '/"'i.' .-‘1_1-"_""_|

! 4

iy /]
Double
circurt
Jjochs

Grid Cond

3 r%

— e}

]

G
"',H:«
‘B’ baftery

On the majority of receiving sets, when it is desired to
connect into a circuit two or more pair of head phones,
it is necessary to remove the phone tips from binding
posts and take off various jumpers. However, if it is
decided that a certain number of phones are to be con-
nected in series, as many jacks as there are pairs of
phones may be mounted on the panel and connected in
series as illustrated above, —E. Fralic, Reporter 930.
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How to Become a Marvel of
Muscular Development

it =
““ou Can Develop Enormous Muscles With This
Newest and Greatest Invention in
Physical Culture Apparatus
If you want to be a real strong man, if you want to build

up a powerful, muscular body that will wake you stand
out among men, you can do it simply by using the
Mclfadden Patented 10 Cable Progressive Exerciser, which
can be instantly converted into two 5 cable progressive exer-
cisers. Can De adjusted to give you as much resistance
as you want up to 200 pounds.

NEWLY PATENTED STIRRUP

This ingenious device is 2 new addition to the McFadden
10 Cable Progressive Exerciser and s provided to give you
the proper exereise to bulld up the most powerful legs.

ADJUSTABLE PATENTED HEADGEAR

increases the size of your neck
one inch in 30 to 90 days

This apparatus is simplicity 1itself and with it you can
accomplish the most wonderful results. It is adjustable
and will fit any man_or hoy. By using it in connection
with my Progressive Exerciser there 1s no reason why you
cannot become just as strong as you want to be.

12 Weeks Home Instruction Course FREE

The introductory price of the whole outflt is only $8, a2
very small cost for what it includes. 1f you are not fully
satisfied your money will be refunded without quibble or
question. Send NOW for this great outfit, Delays do
not make strength. Order TODAY.

Michael McFadden Dept. 11, 103 E. 13th St

NEW YORK C(CITY

Make Money Taking

PICTURES

Tremendous, big-paying opportunities
are open for ambitious men in Mod-
ern Photography, This 1is the plcture
age. Magazine and mnewspaper pub-
lishers buy thousands of photographs
each year. Lvery manufacturer sends
out high priced pictures of his prod-
ucts Yvery home wants portraits.
Photography is a business run-
ning inta millions of dollars each
year, And there is a great short-
age of tralned photographers.

Earn $3,000 to $10,000 a Year

Hundreds of men are earning
been able to buy big money ahd establishing thebr
nmy house and lot own businesses  Even during
from the sale of spare time, while training, you
pictures.” can make $7f a week easily-—
no mauer where you live!

Amazing New Easy Method

I show you at home, how to do

Got $100 for
Flood Plctures
“1 took plctures
of a flood and
sold them for
$100. I have

D it the kind of worlc turned out by
uuicel:.l»l:grdmrsv]igt the big studios in New York and
week on  home Chieago! 1 show you how to
portrait  work make big money within 30 days!
and made $97.” C. M. Cole hought a home with

NOVEL Loun sPEAKER A. G. Hughes, money he had made when only
" Kentucky. half way through his training.
. a So well do 1 know what I can
do for you that 1 guarantee
A;Irned?futb(:rl‘lgrégul;?;umtlevtfrg cent of your tuition if you
ghly satistled.
CEILING . 0
Professional View Camera FREE!
Write at once for Free Camera Offer
- § =1 give you, free, a splendid pro-
r fessional view camera, You will be
astonished and delighted. This offer
open for short time only—=so act
70 ¢ quick! No obligation,
INTERNATIONAL STUDIOS, ine.
SET 1 Dept. 7453
// | 3601 Michigan Ave., Chicago, U.8.A.
/)
)
7 RS Be in the
/ : A Ne
,/; \L/GHT/N(.: Advance eW
y/ \\F/XTURE Line of
A’Cﬁ \%/ Discovery Ofo—
( You can work
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PAIR OF PHONES

An inverted lighting fixture may be made to act as a
loud speaker hy remaving the sockets therefrom and plac-
ing in the boftom of the bowl a pair of phones. They
should be arranged with their caps upward. A little ex-
perimenting with this idea will produce a very satis-
factory loud speaker. —Ralph Snyder, Reporter 1685.

(Continued on page 1157)

www americanradiohistorv com

new wonders in
volce modulation
and carry on ad-
vance experiments
in radio with this
long lfed stable
T’hoto - Electric
Cell. You can
enter the fleld
of telephetography

FElectric
i Cell

No lag
with it. Dilagram

Sent prepaid -
furnished with in U.S.A.

of connection

each order.

GENERAL RESEARCH LABORATORIES
3268 River Street, Chicago
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T sounds too amazing for belief. Think
of it! A fountain where all may bathe
and emerge reborn and vigorous! A foun-
tain where ageing, ailing, discouraged
humanity may regain the health, strength
and energy of youth.

Is it true? Can it be true? Christos
Parasce, who has suddenly leaped from
obscurity into the limelight as a dis-
coverer. says yes. Dr. Benedict Lust,
prominent New York Physician, and an
expert on hydrotherapy, says yes. Ber-
narr Macfadden, world famous exponent
and teacher of physical culture, says yes,
as do many others who can speak with
authoriry.

When this new, wonderful discovery is
revealed, it promises to startle the world.
Men and women who have made the tests
say that “it has made them over.” That
it has freed them from the shackles of
disease ; that the years have slipped from
their sHoulders like a discarded cloak;
that they are throbbing once more with
energy, vigor and power.

Treatment Amazingly Simple

-So amazmgly simple are the means em-
ployed that it comes as a revelation to all
who hear of it.

When Dr. Lust first heard of it, he
couldn’t believe it. He said: “I know a lot
about this kind of treatment. I've been
administering it most of my life, but I
have never struck anything like this.”

Later, after he had personally observed
its action on others, and finally tried it
himself, he said, “There is nothing in any
way comparable to this treatment. I am
not exaggeratmg when I say that it made

me, a man of sixty, feel twenty-five years

younger.

_ WWwW americanradiohistorv com
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“away.

“Then there is the case of Dr. Warsaw, who
weighed 240 pounds and was not well. Also for
a year he had had a stubborn bronchial trouble
which had prevented him from singing. This was a
great trial to him, for he had long been an accom-
plished singer.

“He took the new treatment for eight hours.
At the end of that time he had lost fourteen pounds,
and his waist measure had been reduced two inches
He was so light on his feet that he could leap over
the table on which he had been lying. And—this
is the most wonderful part of it—he had his voice
back. With my own ears | heard him render the
Prologue from Pagliacci perfectly, He is a man
of seventy.”

You owe it to yourelf to learn all you can
about this amazing discovery—which washes
away your years, your ills, your aches, your
extra pounds; which makes you feel the thrill
of renewed desires and impulses, and tunes
your body once more to the call of Youth.

Get This Remarkable Book—
FREE

Mr. Macfadden arranged with Dr. Lust to
write a book covering every detail of the treat-
ment. This book is not for sale. So anxious
is Mr. Macfadden to put this
pnceless knowledge within the
reach of everyone, that he has
decided to give the book FREE
with a four months’ subscription
to Physical Culture, beginning
with the current issue.

The price of the four months’
subscription is only $1.00. Simply
fill in the coupon below, attach a
dollar bill and send it today.

T L FELETT IR L R L LR LR L) 1 Y

Don’t miss the great opportunity
to learn the secret of renewed
health, vigor and vitality. Re-
member, the 144 page book is
FREE. Attend to thls nght

.'%vhn\ \\\H\M\ i}l)\\]!’“”f

Fountam of' ‘YO l'Jhl

Been Dlscovere,’(ﬂ
~ At Last ?

Is the Miracle of Rejuvenation an Accomplished Fact? Can we
make Old Bodies Young — Weak Bodies Strong — Sick Bodies
Well — Almost Overnight? Can We Banish Disease — Cheat the
Advancing Years and Regain the Vigor and Vitality of Youth?

AL L L L L LY i L]

Macfadden Publications, Dept. SI-3
1926 Broadway, New York

Here’s the dollar. Please enter my name
for four months’ subscription to Physical
Culture, starting with the current issue,
and send me the FREE 144-page book by
Dr. Lust explaining in detail the marvel.
ous treatment described above.
back if not satisfied.

Money

(G157 conasacooc0a0080c00
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Don’t Lose Your Rights

Before disclosing your invention to any-
one vend for blank form ‘‘Evidence of
Conception” to be signed and witnessed.
A sample form together with printed in-
structions will show you just how to work
up your evidence and estsblish your rights
before filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S
and Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form “Evidence of Con-
ception" sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask for them,—a post
card will do.

255 OURAY BLDG.,
WASHINGTON, D. C.
*Originators of form Evidence of Conception”

AN IDEA

I offer a comprehensive, ex-
perienced, efficient service for
his prompt, legal protection and
the development of his proposi-
tion,

Send sketch, or model and descrip-

tion, for advice as to cost, search
through prior United States patents,
etc, reliminary advice gladly fur-
nished without charge

My experience an familiarity with
various arts frequently enable me tg
accurately advise clients as to prob
able patentability before they go to
any expense,

Booklet of valuable information
and form for properly disclosing
your idea, free on request. Write
today,

RICHARD B. OWEN, Patent Lawyer
164 Owen Building, Washington, D. C.
2276-8 Woolworth Bldg.,, New York City

A

C. L. PARKER

Ex-Member Examining Corps, U. S. Patent Office
Attorney-at-Law and
Solicitor of Patents

American and Foreign Patents secured. Searches made
to determine patentability, validity and infringement.
Pamphlet of Instructions sent upon request.

McGILL BUILDING WASHINGTON. D. C.

As one of the oldest pat-
ent firms in America we
o ; give inventors at lowest
consistent charge, &

service noted for results, evideneed by many well known
Patents of extraordinary valge. Book, Patent-Sense, free.
Lacey& Lacey, 644 F St.,Wash.,D.C, Estab, 1869,

PATENTS

BOOKLET FRE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS
Send drawing or model for examination
and report as to patentability

WATSON E. COLEMAN, Patent Lawyer
644 G Street, N.W., Washingten, D. C.

Science and Invention for March, 1924
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In this Department we publish such matter as is of interest to inventors and particularly to those

who are in doubt as to certain Patent Phases.
be answered by mail free of charge.

s . Regular inquiries addressed to ‘‘Patent Advice” cannot
Such inquiries are published here for the benefit of all readers. If

the idea is thought to be of importance, we make it a rule not to divulge all details, in order to protect

the inventor as far as it is possible to do so.

Should advice be desired by mail a nomiral charge of $1.00 is made for each question.
Only one side of sheet should be written on.

and descriptions must be clear and explicit.

Sketches

NOTE:—Before mailing your letter to this department, see to it that your name and address are upon

the letter and envelope as well.
or his address is incorrectly given,

Many letters are returned to us because either the name of the inquirer

A TIE FORM

(780). Rudolph  Wensko, Cleveland, Ohio,
would like to know why a tie form such as illus-
trated herewith will not sell.

WIRE LO?P SMALL HOOK

X
FTIE FASTENED

g
THIN METAL i
ON PERMANENTLY

BAND

Neckwear on metal bands will not sell because people who
buy them are usually a laughing-stack. Many types are
on the market at present.

. _If you had wandered around the streets of
New York and perhaps Cleveland, you would have
seen forty or fifty different devices in the form of
wire hooks, elastic bands, spring metal fasteners
and bow-ties with hooks in the back or sides, for
use with full dress suits, all incorporating the idea
which you have advanced. None of these devices
sell except for a very short time. The suggestion,
therefore, is as old as the proverbial hills.

The reason why people do not care to buy forms
to which to secure their ties is because of the fact
that these forms are liable to slip, break or other-
wise open, and when they do the man wearing the
same becomes the laughing stock of the crowd.

We frankly do not believe that you could secure
a patent upon your device, and even if you could,
we would advise against patenting the same.

SHIP PROTECTION AND TYPEWRITER
RIBBON

(781) D. Davis, Chillicothe, Ohio. subinits an
idea for a chain mail armor for the protection of
battleships, which consists of armor to be placed
around battleships to protect them from torpedoes.
He also requests our opinion on a typewriter rib-
bon saturated with luminous and sympathetic ink.

A. A chain mail armor for the protection of
battleships is not new, and we doubt very much
that you could obtain a patent on the system.
Such armor only retards a ship, and does not pro-
tect it to any great extent. The U. S. Navy had
their ships equipped with torpedo nets and they
were seldomly if ever employed. . X

We believe that a demand for a typewriter rib-
bon saturated with luminous ink could be made.
An immense amount of experimenting will be
necessary, however. A ribbon saturated with co-
balt chloride will not be of any particular value
because the writing will be visible, due to the im-
pression made by the keys upon the sheet. We
doubt that the Iuminous ink will leave a perma-
nent impression on the paper, inasmuch as very
little of this could be made to adhere to its sur-
face when the typewriter keys strike the ribbon.
This is where your experimenting must begin.

TIDE MOTOR
(782) J. S. Edwards, Elberon, Va., lias sub-
mitted an idea of a tide motor and system. Two
baffle gates will close a double walled channel
permitting a flow of water to pass in first_ one
direction as the tide is rising, and then again in

www americanradiohistorv com

the same direction after swinging the gates over
into their opposite position, when the tide is ebbing,
Consequently, a turbine placed in the middle of
this channel will continue to rotate in the same
direction. He asks our advice concerning the prac-
ticability of the system,

A. Althou%h your proposition is feasible, the
cost of installing’ a device such as you deseribe.
will be so great and its effectiveness so slight,
that we would hesitate at advising a patent upon
it.  You must remember that although you do get
a vast amount of water flowing into a cove or bay,
the effective pressure of this water is very slight
because the water has no drop; consequently no
pressure. Slow acting turbines would have to be
used to drive generators, but the generators would
develop a relatively small amount of wer, It
is much better to use water from falls than to
employ the system you have designed.

e do not condemn your idea in its entirety.
The main reason for our denunciation of this
scheme is because of the terrific cost of installa-
tion together with its very slight productive value.

STENOGRAPHIC ENDLESS RECORD NOTE-
BOOK

(783) Constantine Troy, Elmira, N, Y., has
designed a device for moving a roll of paper be-
neath a stenographer’s fingers. Through a slot in
the box containing the electrical motor she writes
upon the paper roll, The same mechanism is used

A stenographer’s note hook, the paper of which is on an
endless roll operated by a motor is hardly practical.
for transcribing the notes. The motor speed is

controlled by a rheostat.

Your idea for controlling paper for stenog-
raphers is not of any particular value. A machine
for work of this nature would be so bulky, so ex-
tremely undesirable, that there are few, if any,
stenographers who would use the same, and no
concern would contemplate installing the system.
What would happen should the dictator hesitate or
stop to answer a phone call can only be imagined.

CUE CHALKER

(784) Rudolpd Wensko, Cleveland, Ohio, has
designed an electrically driven cue chalker. He
asks our advice concerning it.

A. Unless you can manufacture the cue
chalker yourself. sell it at a ridiculously low price,
prove to the hilliard and pool parlor owners that
1t effects an actual saving of chalk and will pay
for itself in so and so many months (which fig-
ures must be obtained by yourself) we hold very

(Continued on page 1156)
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. REGISTERED IN UNITED STATES PATENT OFFICE
MEMBER OF THE BAR OF

SUPREME COURT OF UNITED STATES, COURT OF APPEALS DISTRICT OF COLUMBIA,
SUPREME COURT -DISTRICT OF COLUMBIA, UNITED STATES COURT OF CLAIMS.
 PRACTICE CONFINED TO PATENTS AND TRADE MARKS.

oo AR T ]

b e man v -

ANY NEIV article, machine, design or improvement thereof, or any new combination of parts
in any known article which increases its efficiency or usefulness, may be

or improvements
patented, if it involves invention,

\NZ
\.

L. O P G ST,

| - . N
i i/ Drafting and Specification Roem of Clarence A. O’Brien, Registered Patent Attorney, Washington, D. C.
IF YOU HAVE ANY NEW IDEAS No Charge for This Information
i which you feel are useful, practical and novel. take ST ) X
' Al communications are held in strict confidence. My

prompt action te protect ryour rights. 1f you have
invented any new machine, or new combination of personal.
parts_of improvement, or any new design or process, each' case.
SEND DRAWING. MODEL OR DESCRIPTION of service—based upon

references.

careful and thorough attention is given to
T offer vou efficient, reliable amil prompt
practical experience. [lighest

=,

it for information as to procedure to secure protection.
Write Today for Blank Form IVRITE TODAY for free book “How to Qbtain a
@’ o I Paient.”” This book will give vou valuable informa-
Record Of Invention tion. and it mav save you much time and effort. §

USE THE COUPON attached, and immediately Send for it, NOIV.
upon its receipt I shall send you this form to be My practice is devoted erclusively to United States

returned to me with drawing, description or model and Foreign Patents and Trade Marks. Write me
of your idea; promptly upoen receiving vour idea I freelv. frankly and with full confidence; it is_very
shall write you fully as to procedure and costs, probable that 1 can help you. IWrite TODAY.
-------------------------:---------------ﬂu----ﬂ--u---------.
CLARENCE A. O’'BRIEN. Patent Attorney. 53C Security Savings & Com'l Bank Blde.
Directly across street frem Patent Office. Washington. D. C.

Please send me your free hooklet “How to Obtain a Patent” and blank form “Record of

[nwvention’” without any obligation on my part.

ON

e e s e o B ALEERE T SECEEE SRR CTTE o ke SeRle L e Bk e dhA R SRR

Address . ...eaieerenne
(IMPORTANT: WRITE OR PRINT NAME CLEARLY)

FREE COUP
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EARLE E. LIEDERMAN as he is today

If a Jelly Fish Could Slap
a Rat in the Face

he would do it. But he can’t. He has no
arms. Neither does he have a backbone. How
much worse off is a man who was given a
good backbone and a pair of arms-—and won’t

use them.
No Excuse

We excuse the jelly fish. He never had
anything to work on. But there is no ex-
cuse for a flabby, round shouldered and flat
chested specimen of a man. You were given
a perfect framework for a body. You were
meant to rule the world, but there is hardly
an animal alive which does not show better
sense than you do.

Cut It Out, Fellows

Brace up and be the man you were meant
to be. Don’t try to imitate a jelly fish. Get
some pep into you and make a real he man
out of yourself. Come on and let me help you.
T’ shoot a thrill inte you that will make your
old spine quiver with excitement. I'll build
up that chest, broaden those shoulders and give
you the huge, muscular arms of an athlete.
And that’s not all. Your lungs will start
pumping real oxygen into your blood, purifying
your entire system. Those old cobwebs in
your brain will disappear. Your eyes will
radiate the life within you., You will have a
spring to your step, and every move you make
will show new life and energy.

I’s Not Too Late

I don’t care what your present condition is.
The weaker you are, the more noticeable the
results, All you need is a framework and
enough ambition left to say “I’'m ready. Let’s
go!” I’'m going to put one full inch on your
arms in just 30 days. Yes, and two inches
on your chest. But that’s only a starter. Then
watch ’em grow. I'll put pep into your old
backbone and build up every muscle on your
body so that your own friends won’t know
you. This is no idle talk, fellows. I don't
promise these things— 1 guarantee them.
Make me prove it. That’s what I like.

Send for my 64-page book
MUSCULAR DEVELOPMENT

It is Free
It contains forty-three full page photographs
of myself and some of my many prize-winniug
pupils I have trained. "~Many of these are
leaders in their business professions today. 1
have not only given them a body to be proud
of, but made them better doctors, lawyers,
merchants, etc. Some came to me as pitiful
weaklings, imploring me to help them. Look
them over now and you will marvel at their
present physiques. Are you ready to be made

like them? Come on—Iet’s go

EARLE E. LIEDERMAN

Dept. 203. 305 Broadway, New York City
EL LT TV 1 Yy pptpnpie Ayt 4
EARLE E. LIEDERMAN,

Dept. 203, 305 B'way, New York City
Dear Sir: 1 enclose herewith 10 cents, for
which you are to send me without any obliga.
tion on my part whatever, a copy of your
latest book, “Muscular Development.”

Name
Street

City ..oovviini. ... Sta.e
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Patent Advice
(Continued from page 1154)

little hope for the system. If you cannot manu-
facture it and intend, mainly, to get a patent with
the possibility of selling the rights, we believe
your chances of even making it pay are nil.

We would advise, in any event, that you pro-
ceed with such exploitation very carefully, ou
should first find out whether or not proprietors
of billiard and pool parlors are interested in your
device. —_—

RADIO TRANSFORMER COUPLING

(785) Martin C. Truska, Brooklyn, N, Y., has
designed a transformer for radio circuits in which
he expects to get regeneration, due to change of
position of a coil on one leg of an iron core.

CORE FEEbE‘ACKI WINDING

It is the inductive relation that is important in a feed-
back transformer and not the magnetic relation of the two
coils composing it. The above idea is valueless,

A. We doubt very much if the audio-frequency
transformer as designed by you will do anything
but cut down the strength of the signals, for the
simple reason that you are merely building a trans-
former with a magnetic leakage gap. This trans-
former is of but slightly different construction
from the high tension transformers in which the
gap is created by separating a section of the iron
core in one corner of the transformer from the
rest of the iron, This functions in much the same
manner.

Consequently, your attempt at a feed-back wind.
ing will be absolutely worthless. Remember that
a feed-back winding depends upon the inductive
relation between coils, not cores, and, therefore,
the magnetic relation obtained in your device will
be worthless when an attempt at feeding back is

made. e
WIND AND WAVE POWER
(786) J. P. Matthews, Standardsville, Va.,
submits two diagrams, one for a power mechan.
ism from the wind, and the other for a self-propel-
ling boat. He asks our advice.
f

| | |||Il ! Ibdllmhu;h

'|||

There is little that is novel in the wind motor shawn in
the above sketch. It promises to be very low in efficiency.

A, We do not see very much in either of the
two ideas. There is nothing unusually novel in
what you call the “windzany.” The modern long
vertical wind mills do not have to be faced to the
wind. These operate regardless of which way the
wind blows and are far superior to the “windzany”
illustrated by you.

PROPELLER.  MOTOR  'GENERATOR

Propelling a hoat by wave power with the aid of the
apparatus shown is impractical, since the boat will also
move with the waves and very little power will result.

Your description of the ‘“‘waterzany” in which
the water is supposed to lift the float up and down
is by no means valuable because not only will the
float move up and down, but the boat itself will
rock; consequently, 99 per cent of the ‘motion
which should be transferred to the boat is lost.
The result is that the boat will develop practically
no power.

wwWw americanradiohistorvy com

WASHINGTON, D.C subseription 50c.
S B

CAN YOU

think of a simple, practical idea
that will fill one of the many re-
quests we have on file for new in.
ventions? It may mean a fortune for
you. Thousands of things are needed
Right Now. Your brains can help.
Send today for our great new book
— “Inventions and Trade Marks,
Their Protection and Exploitation”
and learn more about making
money from ideas than you ever
knew before. It tells many
things that are wanted. too.
A postal will do—
it is free.

We help our clients
without charge, to get
the dollars out of
their ideas — having
facilities none others
Dossess.

Advice Free,

Don’t delay — get
the book at once,

PATENTS
ADVERTISED
For SALE FREE

tn Invention and
Manufacturing
Supplement.

AMERICAN Published for the
INDUSTRIES, INC, Sona Tor'thee samn-

225 Patent Dept., ple copy. One year's

Hand Books on Patents, Trade Marks, etc., sent free. Qur
7l‘;‘enrs of experience, efficient setvice, and fair dealing as
sure fullest value and protection to the applicant. The

Scientific American should be read by all inventora.

MUNN & CO.. 613 Woolworth Building, New York
Tower Bldg., Chicago, Iil.
Scfentlfic American Bide,, Washington, D. C,
Hoburt Bidg., 582 Market St., San Franciaco, Cal.

Patent Litigation
Trade Marks

PATENTS

Handbook of [Instructions, ‘‘Inventive Knowlege'
Free on Request
R. H. FRAVEL, Patent Attorney
Formerly of the U. 8. Patent Office Examining Corps
Room 207, Stewart Bldg., Washington, D. C.

TS

Trade-Marks, Copyrights and Patent Litigation
Write for advice and instructions how to proceed,

costs, ete,

Hand Book with illustrations of 100 Mechanical Move-
ments sent free on request.
ALBERT E. DIETERICH
Patent Lawyer and Solicitor
Successor to Fred G. Dieterich & Co.

602 OURAY BLDG. WASHINGTON, D. C

Warning to Inventors

BEWARE' Inventor’s financier and patent buy-

® ers. Read this book’ Benefit by
my years of costly experience as an inventor. Learn
to judge the merit of Invention, avold sharks, how and
who to deal with. Will save you grief, delay and
thousands_of dollars, This invaluable information for
$1.50. Batisfaction or money refunded,

A. W. OLSON
1106 Chestnut Avenue, Minneapolis, Minn.

LATHES

9 to 18-inch Swing

List price $135.00 and up,
according to size. When
ready to buy, send for
Lathe Catalog and prices.

W. F. & John Barnes Co.
442 Ruby Street
ROCKFORD, ILLINOIS

LEARN WATCHWORK, JEWELRY WORK
AND ENGRAVING

A fine trade commanding a good salary and
your services always in demand or you can
start in business for yourself. At

BRADLEY INSTITUTE

The greatest school for watchmakers in the world,
Address Horological Department S.T., Bradley Poly-
technic Institute, Peoria, Illinois, for our latest cata-
logue, It’s free for the asking.

Circular free.

“ BECOME A LIGHTNIN
TRICK CARTODONI

Make money chalk talking. Send $1 for snappy
\program of trick drawings, with instructions by a
Drofessional cartoonist. Satisfaction guaranteed.
Balda Art Service, Dept. 4. Oshkosh, Wis,

)
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ANTENNA INSULATOR

b Pipe
coupling

The porcelains used in spark plug construction are very
strong and have very good insulating properties. These
features may be made use of in the construction of an
antenna insulatcr by following the suggestion illustrated
above. First, pracure two half-inch spark plugs in which the
porcelain is intact. Remove the center electrode (which
can usually be accomplished by unscrewing the nut on the
top of the plg) and removing the electrode from the
bottom.
in place of the electrode.

A strong iron nail is then procured and inserted
The head prevents it from
pulling through the porcelain. An eye is then turned in
the end of the wire as shown. Two plugs for each insula-
tor are required. Each one is prepared as described above
and they are then screwed into a half-inch pipe coupling.
The antenna ang supporting wires are then fastened to the
eyes. —-Harold Jackson.

PANEL MOUNTING CONDENSERS

CCUAR WITH SET SCREWS
TABLE MOUNT

TYPE
VARIABLE
CONDENSER

FRONT OF VARIABLE CONDENSER

SHAFY

A\

S

BINOING PO.TS

<

< 16 "8RASS STAIPS

&

An amateur aften has one or more of the old style
variable condensers which were desipned to be mounted on
a table. Sometimes these are discarded in favor of the
type provided with mounting screws so that they can be
fastened directly to a panel. However, this need not be
done as the taile mounting type may be used for panel
mounting with very few changes. In the bottom insulating
disc is drilled a hole through which is placed a machine
screw to hold tne back support. Under the binding posts
on the top are clamped two brass strips which are used
The entire unit is then mounted

as the front supports.
Komp, Reporter 3915.

as shown. —J."J.
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“TRADE:MARKS

COPYRIGHTS

No Charge for Examin.
ation and Instructions

HAVE YOU AN IDEA?
YOUR FIRST STEP Before disclosing an invention, the

inventor should write for our blank form

“Record of Invention”

This should be signed and

witnessed and returned to

us together with model or sketch and

tries,

description of the invention for exam-
ination and instruction.

No charge for the above information

Our Three Books Mailed

Free to Inventors
Our Ilustrated Guide BOOK

How to Obtain a Patent

Contains full instructions regarding U. S.
Patents. Our Methods, Terms, and 100 Me-
chanical Movements illustrated and described,
Articles on Assignment or SALE OF PAT-
ENTS, Patent Practice and Procedure, and

Law Points for inventors.

Our Trade Mark Book

Shows the value and necessity of Trade-Mark
Protection and gives
Trade-Marks and unfair competition in trade.

Our Foreign Book

We have Direct Agencies in all Foreign Coun-
We secure Foreign Patents in shortest
time and lowest cost,

information regarding

Highest References—Prompt Attention—Reasonable Terms

Philadelphia Offices Pittsburgh Offices
714-715 Liberty Bldg. 514 Empire Bldg.
San Francisco Offices, Hobart Bldg.

Main Offices, 779 Ninth Street, Washington, D. C.
Gentlemen: Please send me FREE OF CHARGE your books as described above.

WRITE TODAY ====mm=m=mmmmem—=a—==

VICTOR J. EVANS & CO.

Patent Attorneys

%
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vention Blank, sent Free on request.

model or sketch and description of
your invention and we will give our
opinion as to its patentable nature.

RANDOLPH & CO.

Dept. 172, WASHINGTON, D. C.

INVENTOR

Send for our Guide Book, HOW TO GET A PATENT, and Evidence of In-
Tells our terms, methods, etc.

YOUR IDEAS

Send

- .
(2]
Pod
ot
o
o
-

PROTECT |

\

Insure your copy reaching you each month. Subscribe to Science and Inven-

tion—3%$2.50 a year.

Experimenter Publishing Co., 53 Park Place, N. Y. C.
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See how easil);
you can learn to
dance this new
way.

Posed by Mimi
Palmeri, Movie
Star of “Second
Youth,” and Ar-
thur Murray, the
world’s foremost

Dancing Instruc-
tor.

-

NP2
o e
START\ 2

HERE e 4.5 2/
_—

e

Learn to Dance in Ome Evening!

There's no excuse for being a wallflower!
Over 120,000 people have proved it! By means
of Arthur Murray’s new, easy, home-study les-
sons you, too, can quickly learn to dance with
ease, confidence and grace. You’ll positively
overcome timidity, awkwardness and self-con-
sciousness. Your success is absolutely guaran-
teed! He was chosen to teach the U. S. Naval
Academy Dancing Instructors the newest ball-
room steps. Many of the social leaders in
America and Europe have selected Arthur Mur-
ray as their Dancing Instructor. And the
same instruction that made them wonderful
dancers is now available to you in print-and-
picture form at a tiny fraction of the original
cost.

No Music—No Partner Needed

Even if you don't know one dance gtep from another
you can leart to dance in a few hours by following
the simple instructions shown on the diagrams. You
learn right in your own home during spare time—
without a partner—without music—without strangers
around (o embarrass you. No danger of forgetting—
the lessons are always on hand to remind you and
give you confldence!

8o positive is Arthur Murray that any one can be-
come & pood dancer through his new methods that he is
willing to send absolutely Free, in plain cover, flve of

his remarkable lessons! They are: A lesson in Fox
Trot, Confidence, How to Follow, How to Avold Kmbar-
rassing Mistakes, Secrets of Leading. To pay cost of
printing and mailing, enclose only 10c and the lesSons
will be sent you at once. Don’t miss half the fun in
life,  Let Arthur Murray make you a really good
daneer, Send for the Five Free Lessons now and
learn to dance in one evening!

ARTHUR MURRAY
Studio 90 801 Madison Ave.

Pt o D o D e S W

B Arthur Murray Studio 90,

1 801 Madison Ave.,, New York City.

s To prove that I can learn to dance at home in
§ one evening you may send the FIVE FREE
B LESSONS. I enclose 10c¢ (stamps or coin) to
1 pay for the postage, printing, etc.

BName ... e e
boddress oot e
HE T State ..eiiieian...
1 Also at 150 Southampton Row, London,
1 England.

W.F.Kendt,
1476 Main St.,

Butfalo, writes: !ﬁ
Isharpened 994 lawnmow- 4. -
ers last season, and the e

is not bad .IT -
for a side o
line.”

$16622° Earned st o5

A New Business—Big Business

A Business to Enthuse Over~—
The “Ideal” Lawn Mower Sharpener

A wonderful invention that sharpens lawn mowers scientifi-
cally—quickly—perfectly; does the work as nothing else can.

Fred C. Milkert of Melrose Park, lIl., writes:

“The Ideal Lawnmower Grinder put me in business, starting in

the basement of my homeand foreing me now for the third time te
t i, mmoveinto biggerquarters. Today the dream of my life—a shop of
Feceipts were $1662 which %4 my own—is realized.With a machine like yours and a little hustle
1 any man can have a business of his own and be independent. "
g No town too small. Lawn mowers

Yo“ Start Now are dull—owner doesn’t know

where to get them sharpened. Mowing the lawn dreaded because
of dullor improperly sharpened mower. Lawn mowing healthful,
invigorating and pleasant when Mower ig ““Ideally’ sharpened.
You do the work scientifically—you are in big demand.
Lawn Mowers Sharpened to Razor Edge—
People glad—owners delight in mowing lawn with mower sharp-
enedon an“ldeal.” Mower runslight
—click-click-click and the grassis
cut. Build a permanent business
for yourself. Start now!

Get our
WriteToday 5.>°
sition FREE— We have detailed
illustrated book to send you.
Write today for proposition,

The Fate-Root-Heath-Co. @ .

Dept. 39, 803 Bell St.,Plymouth,0, '

IN ONE

' R mmm
USE THIS—Mall it TODAY
The Fate-Root-Heath Co.
803 Bell St., Dept. 39, Plymouth, Ohio
Please mail ac_once detalls of your
complete proposition,

Insure your copy reaching you each month. Subscribe to Science and Inven-
tion—3$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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The Simplest Vernier

Phoner?ph needle

N Lead pencil
with eraser

——Dial

L

A vernier may be attached to any dial on a set at abso-
lutely no expense whatsoever. The only necessary parts
to fasten to the panel itself are as many worn out phono-
graph needles as there are dials. A pencil with an eraser
on one end is then used as the medium for transmitting
rotation from the hand to the dial. This is rather an old
trick, but with the addition of the phonograph needle, it
becomes very efficient, All that it is necessary to do is to
place the eraser on the end of the needle and it will auto-
matically come in contact with the edge of the dial. The
pencil can then be turned carefully whereupon the dial will
rotate slightly, giving the desirable vernier effect with the.
additional advantage of reducing body capacity. )

—E. H. Kay, Reporter 1394.

Perikon Detector

—3Spring

/ :
7| Perikon

= combination
/11 crystals

In the course of experimenting with crystal detectors, a
favorite combination of zincite and copper pyrites is very
often found. This combination is usually sensitive prac-
tically all over the surface and gives excellent results.
When such a combination has finally been found it can be
mounted in a very stable form by following the illustra-
tion shown above. A burned out fuse of the tubular type
is used as the case. The brass caps are removed and the
interigr cleaned out thoroughly. The hase of one of the
crystal mountings is soldered to one of the caps which is
replaced on the tube. The other crystal is then placed in
the tube so that the two will come in contact with each
other. A fairly stiff spring is then inserted and the other
cap replaced. —P. W. Streeter.
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SEE OUR GUARANTEE SERVICE AND QUALITY
HOOK-UPSand CATALOG FREE RED UCED P RICES BUILT THIS HOUSE
ON STANDARD QUALITY PARTS
WE PAY TRANSPORTATION CHARGES IN THE UNITED STATES ONLY

PHONES THAT
VACUUM TUBES
HAVE ST0OD OUR GUARANTEE YOUR PROTECTION S, R
THE TEST Your satisfaction guaranteed. If for any reason you do not feel satisfied with your Jenuine Cunningham or Ra-
& E purchase, you may return it and we will refund your money. We will pay return diotron made by i«:he Gentexlz:l
4 R161 Frost dou- transportation chargess. Electric Co. very tube
t:le gset 2000 guaranteed new and in orig-
ohm ...$3.35 inal package, We do mot
R171 Frost dou- 180° VARIOCOUPLER VARIOMETERS sell “"hootleg’ tubes. Will
Lle set 3000 The primary and second- efficiency, perfect induc- ship brand in stock unless
ohm ..... 'I"y windings °f] this m“p{ 1 Mtive ratio, low capacily effect gpecified.
I8 - L ler are properly spaced. sign  th ayr
RAS P e Soneel ofie Sov | (DAL REgJund, neatiss of dessn fhese R200 CV200 Detector $4.37
ohm . .... $4 ary i3 always in the cen- . < Metal parts nickeled. Staior R301A UV201A Am-
R163 Frost dou- ter af the primary fleid. ! and ball mahogany finish. plitslng ... .
lile set 3000 Blach base, brown formica Y Completely _ assenbled. R1T WDIL 1% volt. $4.50
o ... Bl M e e, St DEdhd P 200 Variometer ...$2. Ri12 WD12 136 volt.  4.50
» R172 Frost dou- Ra|n|eoooé Laile mountlug. 75 | The above vurlometers knocked-down stator R299 UV199 3 volt. 4.50
ble set §20G ohm............... $5.19 oupler ........ eletel i deda $2.75 | \wires cemented in the stators. Rotors are
R1G6 Brandzs Superior double set.$5.19 wound. All metal parts ineluded.
R167 Brandes Navy type double set .$6.75 180° MOULDED ROTOR TYPE R 1205 Knocked-down Variometers..$1.85 QUALITY SOCKETS \
lﬁllﬁs Gelnui 1 Type C Bﬂld\\'ilsl COUPLER g%r)l(jzouh, Cﬂ\l]il.-\,lC!‘.’l c()r“
hones _doulte set ... ... 10.50 | 'This 180° variocoupler MOULDED VARIOMETE 2 tubes. Nignal socket.
RIEY Genuine Type C Baldwin has heavy black tube R1220 Moulded Variometer T RS $3.95 | Tube made of brass, nickel-
Unit with eord ..... ... ........ $5.15 | and 1moulded rotoy. ¢g . ed. i3ase is bakelite. Panel

or base mount. Belden soc-j

BALDWIN LOUD SPEAKER ...$25.00 | wire and has 10 tapss é’e'n’t},i retipMadeloibatelilc WL
on the primary. ety oli i "
e Py Bakelite R i base
nas pSPAGHETTI AND WIRE | Jars ago bruss niorel bial 13 pic | Mount. “Great Lakes bukehte socket. Dase
- 4-Ft dength ... 3 tured, 8 . rin
R32 Tinned Copper No. 16 Wire. . Ft..1¢ | Danel or table 1L_:-le(engr;\~repd mmtr:glémly Al sockets have heasy spring
R34 Wire with insulation similar to spa- | R1120 Varlocoupler ... ... a divisions and pr‘;";dyg Signal Socket $0.65
ghetti on it. Wire is tinned for solder- 2 figures filled = R1074 hrzllcliuxl‘ggc\liet-‘ 160
ing.  I'rice 10 feet ........... ..29¢ VARIABLE CONDENSERS i ?ak]eme with a bril- Composition RI075 Greai Laes el. .37
AT ant white. Set serews included. A R utLe
ERLA F){ F. TRANSFORMER Condensers are| R502 Dial, 2 Inch, 8-16 in. shaft. SO 32 R1I07G Great Lakes Bak ellte, ‘base o s
Speeify 1st, 2nd or 3:d stage. made of heavy | R500 Dial, 3 inch, 3 16 in. shaft. 35 | WH " Bal {1{é "Socket . 130
RI1500 Irla Transformer ........ $3.40 aluminum plates, | R501 DIal, 3 ineh, % In. shaft. .35 \\z[[))llll Aﬁ,;e e .43
o ERLA REFLEX TRANSFORMER Xt SROo0s \F{Iggﬂie{)jlﬁ)’mgosllntclgh oAl -!ea 27| 299 Bakelite Soecet 42
R ) ured. .34
e'I'ExSTEr;“scD::eSlT:A-L-Sl Zaa(¥hd bakelite ends. o luster thati calm(;ofj be told from Balielite | 239 Adapter
Set serews include: Eueh
RI2 Galena, per pkg, ... ........ 0.10 » R1443 (13 Dplate | ‘B563 Dial, 2 inch, 3-16 in. shaft. 5016 | GREAT LAKES SUPREME RHEOSTATS
RI3 Silicon, per pkg. . ... . .... 0 | out dial R550 Dial, 3-16 in. shaft..... 122 AND POTENTIOMETERS

RI423 21 plates, .0005 Mfd. R555 Dial, % in. shaft. . ....... o033

a0 ] o iy e e e S el e 1.29 -
AUDIO FREQUENCY AMPLIFYING
RI4|I 11 plates, .00025 Mfd. without TRANSFORMERS

We  guarantee these
rheostats and potentiom-
eters to be unexcelled.

e e ) T P I SR I i
JACKS AND PLUGS R|403 3 plates, .00005 Mfd. witho | Correctly designed for mini They give perfect satis-
ut ] Xl J y
Jacks are wolished nickel, nickel-silver | dial ..... O ST A .98 | mim  distributed  capacity faction under constant
springs, pure silver contaets. Niekel wash- and low core loss. Shielded use. [Each turn ot the

ers for mourting on any panel 1% to 3§ heautifully finlshed in nickel §
ineh thick. 3pread terminals make solder- VERNIER VARIABLE CONDENSERS ,md b]acl\ enamel.  Ratio

resistance wire is in a
groove which makes it

lng‘ easy. Tor fine 1uning, 3% impossible to have trou
R133 One soring (open cireuit) ..$0.32 neat appearance, msos Shlelded Trans- ble when the contact
R134 ‘Two syring (closed eircuit) .. .42 | this condenser is former ........ -$2.95 slider rung over the re
RI31 Foursiring (twoelosed circuits) .50 | dust the thing. g sistance wire. Polished
R135 Three spring (two open eircuits) Made of heavy THORDARSON AUDIO FREQUENCY tapered knob, Dase ls
called *'singla filament control’’)... ,53 | aluminum platesg A-~DL|FYlNG TRANSFORMERS 214 inches and made of heat resisting ma-
R136 Five soring (two open and two and high grade W There is probably no bet- terml. A real value. Priced very low.
closed cireuits, commonly called *'two bakellte ends. Jnown  transformer. | R90 G. L. Supreme Rheustats, 6 ohm . $.39
circuit filament control™)......... .69 | These condensers t\e[l le i company that | R91 G. L. Supreme Rheostats, 25 ohm .42
R139 I'lug with threaded barrel in- N fufms{‘e‘,jl knob and dial S|!](|':_‘lﬂ|l7)0~ in transform- | R92 G. L. Supreme Rheosta&s 40 ohm .45
pew of S “serew. s Gord w5 | Y pew apmarins ook wnl gy S T R
VARIABLE i ; $3.0 sheet aluminum shield. - L. . e
Heavy connecting straps
Te; lcll‘v;‘nri:-l?t\LpgAﬁlemox 3| mw‘:im“"u DOSLS. @ HOWARD RHEOSTATS
' ¢ N R|504 Thordarson Trans- | Ryg64 Howard 6 ohm Plain ....$0.98
able black enameled cap. 3y 3.35
ERLA Di former, 3% 16 L............ ... R1065 Howard 6 ohm Vernier ... 1.35
e o :20N Gx::dollenbl\.';é. . .sl3 RI50 %Ha ;?udfoﬂ’sl‘(rléns}.orf'gg-SFonsg ig R1505 ThmdarsonTmnsformerGt,ol 3.75 ng gllo\vard 95 ohm l\’,lum o l%%
1D P E ENSER S RI Howard 25 ohm Vernier ... L
Mounting Hcles spaced to fit)T R1069 tToward 40 ohm Plain .. ... .98
i‘&{‘ews ofl akove Grid 1Le:llkl. Lo INDUCTANCE COFI‘L N:OUNTINGS . “B"” BATTERIES r’;:gﬁi?]}lm\'ur? )04‘? 3]hm P‘ ernier ... Ilgg
ica insulation, wrapped withi or  bage or pane 1 } ade Toward 2 ohm Potentiometer |I.
v;atmislhvélor)n‘_rr)Yl\yilfrlr:me. Capa-{} {noulntimf:. Follmectinglv Srtladnigarq hig] I‘Juttgies R 1068 Howard 400 ohm I'otentiometer 1.85
clty, .00025 Mrd. eals  furnished,  coil | Never gver five days old.
R55 Grld Condensers ............. 6¢ settings are adjustable | R230 2214 volt Slznal CUTLER-HAMMER RHEOSTATS
R59 Thone ondensers, .001 Mfd....5¢ 9 l\)fmem‘g:’t‘;el\()fof kl])‘aOIT Cm;ps type. Slzo 35?9\2 518 é%u“ler llatamer \]e{“m Sl 88
C. R. L ADJUSTABLE GRID LEAK Biite with nickeled b"s g inches .. utler-1lammer TVlain .. o
o AND CONDENSER ¥ etal parts.  Cofl posic | R240 22% volt large varlable—5 positice | RI0S] Cutler-Hanuer 30 ol .. 133
A turn of the polished | tion can be locked by knurled set serews, | T8DS. Size 6}x4x3 ... . .. ng D2 ,2‘5 RI063 C.-H. 200 ohm Polentiometer 1.35
black knob will enable | RI1603 Three cireuit mounting..... $3.75 | R245 35 ‘0“_ large size bindlng grso
you to get tho one and | RI602 Two coil mounting (.72.70 | Size T%x6%x3 ... - = | i BINDING POSTS
onl_v”one {wlential 1 that RIG0O I Single coil mounting .37 F* Complele with screw and washer. All
provides the  maximum INDUCTANCE SWITCH e e N 1sl ok i
i M q | brass tinished in polished nickel or
;uﬁuaall ls]:;a:xt:;:g ade for Ri{l’rmll)yu(:;\I)ﬁnhéCEm(c:‘g;L%n_ For neat appearance and B with black composition tep as listed.
E i is time saving, we suggest Order by number. Bach Doz.
RI07 C.R.L. AdJushble ished, low distributed ca- s Induct itch, as R110 Large sife, a1l nickeled 7¢  75¢
Grld Leak asd Grid Condenser ....$1.49 | pacity. All coils are equip- § this In ucb“‘"ce e | gmzz Meditiilsl%eMnickelodtwiih
FRESH MAN TESTED ped ‘with standard mount H)en?;isel v‘.lot I(J]:emolg:te(l“ liole for phoneeL tip or wire 0 3e 300
MICA L_ON- mgssé C‘«Yi‘las m\‘\‘z‘itgugglx:i?lfogf Switeh Points are mount- | R112 Mediwm size, black com- a 5
I
RG2 (?0%’;58 u?f%L mounting plugs, The wave lengths shown ?:\l'itcg? p(t))l‘rll?s s‘v\;]itilh 0 If‘iolsél(]lo%ar[gle‘ size rﬁr‘u‘p‘aézl’mn top 5§ 48::‘,
ChnleaeT $0.27 are range limits, based on variable conden- B o] 't u
..... . : ; s o
RE3 0005 "t~ Condenser ... s0.7 | %7 001 mid. cxpueity. “;fft“"mfu‘]’:el S1095 Inductance o oy WORKRITE NEUTRODYNE PARTS
1 mfd.  Cond B0 .31 - : e UL ] e i L Bl s icensed under Hazeltine Pat.
R65 .002 mfd Condenser ... .gl No.  turns Lengths ed MAGNET WIRE Consists of § variable condensers, 3 neu
R66 0025 mfd. Condenser...... .41 1725 0 125- 2"0 50 34 $0.78 oW, three type troformers and 2 neutrodon condensers.
RG7 005 mfd. Condenser 55 | 1726 .38 .9 | Quality maguet wire. We carry three WIS | p oo ror all above parts...... ... $17.50
R68 006 mfd. Condenser...... 65 | 1727 44 o7 Lin steck.  Euch siool is 8 or.
. Condenser. .. ... 65 1 79 49 1. ouble cotton
RG9 01 mfd.  Condenser...... 1.37 1729 53 |8g | covered (ireen silk Enameled ‘ = Tor -CAB”;IE.IIS W
FRESHMAN VARIABLE GRID LEAK | 1730 ‘58 112 | Size Drice  Nize Lrice  Size [Drice ¥ Herelah idandyines
AND GRID CONDENSER 1731 67 121 | RI8 $0.40 R20 $0.76 R20 $0.37 :mgng Camlpnet e
For unbroken range— | 1732 .73 1.30 @ R20 .52 R22 90 R22 £/ { rubbed mahoguny. A
zero to 5 megotms, | 1733 77 131 s%g ?g s%g :ll)g E%é g’d e L
clarilles signals, low. | 1734 82 1.52 1 06 88 R30 1.70 R30 62 Panels not  included.
o _fibmen aile 1736 97 138 | R2s 02 R32  2.00 R32 66 See panel prices.
S trery & . N
eliminates higeing. IiZ37 138 1.88 R30 .40 R36 2.70 R36 .85 238
60 Freshman Variable Grid Leak 1.65 2.19 4
a‘?ul vm'mens.n- e S $0.85 | 1739 1.87 2139 SWITGH LEVERS i
AERIAL WIRE R0 2.13  2.53 \] hth,lh lgrude lp;allshﬁg nickf&- 5%
5 o plated lever with solid mould-
R355 Copper 7 strand 10\9 ft. coil..$0.77 < INSULATORS ed black composition lnob. 1 %g
R356 Ringle No. |4 Bare Nolid Copper © These are very strong strain | Complete with panel bushing.
Wire 100 fi. Coils ............. 55 Rsso\{ “t;\“ye llIINlllﬂl(l)N slgam )|Dz| U i Tads ?ﬁh TG
ou tee | -in. Radius .. t4c
SWITCH FOINTS AND STOPS R365 Poreolain insulators .- 03 i 90 n:ss 1% in. Radias . 1dc 5 Genuine Formica panels. to fit our cabinets.
Brass, polished nickel finish. Serew R%gg ;i\éxl/; n §0. gg
size. 6/32x5s ins. long, 2 nuts with x9x .
each contact point and one wilh stops. . HOW TO ORDER R263 7xl2xl% . . 1.25
R158 Switch point % ” dia.,%” high Order from this page. Please give number, description and price of the article you R268 mls\} 16 . 2,16
Each 2¢ Dozen I8¢ Hundred $1.05 order to help us aveid mistakes. Total the amount of your order and send Post Office R274 . 2.60
R130 Switch Point money order, certified check or draft with your order.  Be sure to give your name and R26 1 3 1 5 . 2.95
diam., % ingh; height, Each Doz street address on both letter and envelope.” Do not include money for transportation. R262 7x24xi-14 3.50
3-16 dneh . ........... 2¢ 20c¢ | We pay it except on storage ‘‘A’’ batteries. See ads of previous months for other items. | | 14 ineh I'anel cut to size. . S 01 |/2 sg. in.
RI50 Switeh Stops ....2¢ 20¢ ! 3-16 in. Panel cut w size. . .02  sq. in.

GREAT LAKES RADIO CO., 136 W. Lake St., Chicago, lll.
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Learn AT HOME
to Boss the Job!

WILL MAKE

you a successful
AUTO EXPERT,
prepare you to go
mto husiness for your-
self, train you for po-
sitions paymg $3,000
to $10,000 a year!
Keep your job — stay
home—loan me a part
of your spare time,
As Directing Engineer

. W, C00
Directing Engineer
CHICAGO AUTO SHOPS

of the big CHICAGO AUTO SITOPS T know what

training you need and I give it to you! I train

you the “JOB-WAY”-—not with hooks.
I Train Schools make
E' Mechanics
You + —my home-
training makes

Auto EXPERTS! 1|
prepare you to BOSS

H THE JOB! My “Job-

Way” instruction makes you

MASTER of every branch of

automotive work: Mechanical, Elec-

trical, Battery, lgnition, I'arm Power
Plants, Welding, Brazing, Vulcanizing,

Salesmanship, etc. I
guarantee satisfaction
or refund every penny
of your money,

Garage Management,

FREE OUTFIT!

Big repair and test-
ing outfit free to my
students. Use it to do
my JOBS, use it to
make money, use it
to make this training

Go into Business!
— make $3,500 to

pay for itself! $15,000 Yearly
FREE JOBS! Biggest opportunities
Employment  depart- to go into business with

small capital when you have

mel .
I)is:m}m?e!]%?)s)“\)lilthggt my training. Auto Bxperts
one penny of cost! run thelr own business and
make $3,500 to $15.000 net
profits & year. The same

opportunity is open to YOU
“Job-

START 0 ] thru my guaranteed
N W. Way"" instruction,

Inducements vou cannot resist to
help you START RIGHT NOW!
liasy terms within your reach, One
week’s pay as AUTO EXPERT
pays for my wonderful training.
Let me tell you this wonder story
peraonglly. Mail coupon or address:

Directing
B. W. COOKE, Qirecting
CHICAGO AUTO SHOPS
Dept. 328
1553 W. Madison St., CHICAGO

Motor Hints

Steering Gear Adjustments
BY TOM C. PLUMRIDGE

~TOW IN OR GATHER-

REAR

TIRE Y4 SHORTER

THAN REAR
FRONT

B. W. COOKE, Directing Engineer
Dept. 328, 1553 W. Madison St,, Chicago
Please send me Free Bnol\ and complete
information about your *‘Job-\Way training
at home.” Toll me ahout the opportuni-
:.)hla? erlu\ for Auto Experts, how to secure FREE REPAIR

City

-A-

There are several mechanical conditions that must be ad-
hered to if the steering of a car is to be kept easy and
accurate The first of these conditions is “tow” or
“‘gather’” in the front wheels. This condition is obtained
by making the distance between the front of the forward
wheels a_bit shorter than the rear distance, as illustrated

above. This difference should be about one-quarter of an
inch,  The distance should be measured between the
felloes of the wheel,
_ STEERING KNUCKLE
- PiN
AXLE~__

— — STEERING
KNUCKLE

-TILT BACK- -B-

The second condition to be maintained if the steering is
kept easy and accurate is the tilt-back in the front axle.
This axle does not set perpendicularly; it is tilted at an
angle of about three degrees. Throuph this arrangement
the front wheels are piven a caster cffect. It has a ten-
dency to pull them back into a straipht pasition after a
turn has been executed, which, of course, makes for a
greater ease in steering. The steering knuckle is never
set vertically, as will be seen in the above illustration. In
adjusting this angle it is very important that the angte
of tilt be kept pretty close to the standard tilt of three
. degrees.

GREASE
GROOVE

Although almest every car owner knows the value of lubri-
cation, many of them forget, in spite of this knowledpe,
that the steering gear is subjected to wear and tension
just as is the motor. Time after time it will be found
that the remainder of the car is all well fubricated, while
the bearings at the steering apparatus are dry as a powder
horn,  Above is illustrated a steering knuckle pin. It is
fitted with grooves as is the knuckle itself to carry the
fubricant, If the lubricant is allowed to remain for a
great length of time, the grease will harden. In such a
ctase, clean the parts before relubrication,

www americanradiohistorv com
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SEND No m FOR THESE

UTOMATICS
Lowert Pricesin

ZO MILITARY MODEL $

32 cal. with Extra
Magazine FREE
25€Cal 6-SHOT HLUE STEEL

_1545 2 s1645

32Cai*7 SHOT MAUSER

reak-Open
REVOLVER

éZ or38 Cal.$82_5

Redured 1335

Brand New Guns
Use Standard

GER

/ Giisqozs
o C al

Ammunition
Sahsfact:on Guaranteed or Money Refunded
ay Poséman ce Plus Postaga

EDWARDS iMPORT TRADING CORP

8 BROADWAY  Dapt. 942 NEW YORK CITY

FEHCIRICIEY,

Here 1s one difference between the Burgess School
and other correspondence schools——I am 8o confident
that you can master electricity at home by means of
the famous Burgess Klectrical Course, that I accept
your enrollment with dlstinct understandlng that you
pay me only for what you get and you ean stop at
any time you fecl you are not getting all you pay
for. NO 0"HLR SCHOOL DOE$ THIS. YOU
CAN'T LOSE.
ENDORSED BY EXPERTS
Engineers not only endorse but also take

This i3 the best recommendation possible,

Write for My Catalog.
A  STRAIGHT-FROM-THE-SHOULDER TALK on
your future in the Electrical Industry. No mystery.
No bunk. Just an honest statement of how I have
helped thousands to better jobs, Let me help you
too. All you need Is determinatlon and the ability
to read and write,

ASK ABOUT SPECIAL OFFER ON NEW

RADIO COURSE
BURGESS ELECTRICAL SCHoOOL
Yorke Burgess, Superintendent,
Dept. 8, 745 E. 42nd Street, Chicago, IIL

Canadlan Branch, 201 C, Crawford Ave., Toronto.

[ ELECTRICAL HANDBOOK

We have prepared a pocket size note book for practical men. Con-
tains drawings and diagrams of electrical machines and connections;
over 200 formulas, with pvoblcma worked oul

“THE BURCESS BLUE BOOK™ contoins drawines for Motor Starters Con-
trollers. Transformers. Reversing Switches, Lighting Cireunts, Calculations 1+
clude Electrical Mathematica, Units, Resistance, Wue Gauge Rules, Ohm's Law,
Unknown Resstances, Dynamo Troubles. Alio Alternating Current Caleula’
sions, finding Impedance, Fraquency, Speeds, Power Factor. Farmulas lar Line
Tramsformers. Price only 3100 posioad on money back guarantes

TS WANTE ’ o\\onu tor pe(uld propamtion I‘o
make and more & day. easy worl
THE BURGESS COMPANY Consulling "Electrical Engineers

745 East 42nd St Radio App.n!un and Supplies  Chicago, Il

Llectrieal
my course.

DON'T WEAR

4 TRUSS
BE COMFORTABLE

Wear the Brooks Appliance, the modern
selentific invention which glves rupture
sufferers immediate relief. It has no
obnoxious springs or pads. Automatic
Air Cushions bind aml draw together
the broken parts, No salves or plasters.
Mr. C. E. Brooks Durable. Cheap. Sent on trial to prove
its worth.  Beware of imitations. Look for trade-mark bear-
Ing portrait and signature of C. E. Brooks which appears on
every Appliance. None other genuine, Full information and
booklet sent free in plain, sealed envelope.
BROOKS APPLIANCE C0.. 172 State S( Marshall. Mich,

EARN Mum'mufmirm'
'WE FURNISH EQUIPMENT TO START

ONE THOUSAND AGENTS WANTED

We want one thousand agents to sell subscriptions
to RADIO NEWS, SCIENCE AND INVENTION
and PRACTICAL ELECTRICS. We will pay a
generous commission for this work and help you in
every way. Our three publications are leaders In
their fields, ready sellers and this is an offer well
worth your wiile. A few spare hours a day will
bring you a handsome return. Write regarding
our proposition at once and be the first one to get
started in your vicinity.
EXPERIMENTER PUBLISHING CO.
Herbert H. Foster, Sales Manager
53 Park Place, New York.
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-CAMBER-

TOP

/SDRING cLie

POINT ©F CONTACT ON ROAD
_c-

Camber in the front wheels also makes for easier steer-
ing and_longer wear for the tires. This condition is illus-
trated in the above illustration. The distance between the
top and bottom of the front wheels should differ by about
one and one-half irches, as shown. The distance be-
tween the bottom of the wheels is shorter. To judge the
proper setting of the wheels to fulfill this condition, a
line drawn through the center of the steering knuckle
should intersect the road at the center point of the tire's
contact.

H
WEAR HERE /

A%NAVOX

adlo

‘uuummm!' e | Reproducers and Amplifiers
i ] i Reproducers

R2 with 18-inch curvex

( horm , » . . . . . $60.00
il R3 with 14-inch curvex
-E- fo el horn 335 4 35.00

\ S R
CLEVIS M-1 with 14-inch curvex

horn (for dry battery
CLAMP BOLT AND NUT sets) . . , . . . . 35.00

! Combination Sets
*f Al-R Magnavox Repro-
ara ] ducer and l-stage Am-

S

P

Many accidents have been the result of negligence in in- !
specting the steering gear at regular intervals. Above is P plifier, . ., , . . . 59.00
shown the vital parts of the axle, with the knuckie and the ".'-' | A2-R Magnavox Repro-
connections.  The clevis is one of the most common points i ducer and 2-stage Am-
subjected to wear. £ large majority of cars in constant = plifier. , , . . . . 85.00
operation will be fourd to have clevises worn on the rod. i .
They will be loose in many cases, the bolt and nut hind- i Power Amplifiers
ing the clevis and the connecting rod will be found to be B Al—one stage of amplii- E o e
loose.  This nut anc bolt should be kept clamped up o cation, metal case . . 27.50 s S AT
tightly at all times, since if they are allowed to remain - AC-2.C—two stages of ) e -
loose, sooner or later, the hale through which they fit will ¢ amplification, hard-
show excesslvef wear which will result jn throwing the g wood case , '. . . . 55.00
ront wheels out of alignment, AC-3.C—three stages of
3 amplification, hard-
DISTANGE BETWEEN f wood case uoniwigoe 7500

WHEELS SAME ON
BOTH SIDES
OF CAR

I ) prm BOD (s

A

& (@ Jlll The blustery, rainy days filled
with joyous entertainment

oo
Cne of the most impertant considerations in keeping the . . .
wﬂ:els in eline‘)fro:n the point olf view of tire weat and EEL a bit fagged,—w1sh “winter VVOuld hLlI'I'Y up
safety, is keeping the 1ear and front wheels always ‘‘track- 9 q . .
ing.””  That is, both sets of two wheels should always be and end? If s0O, you haven t yet ]aned the great

kept strictly in line. This condition may be tested by

holdin, lumb line or other cord across the tires—or ] 3
I:ettéruyeat.ptld:1 fellloes-u-ofuthe wheels.  The deistalnce be- fraternlty Of Magnavox owners, fOI‘ every Magnavox

t th t i f front | heels should . .
be “caretully. measired. and the measaremont on both sides owner commands the best of radio entertainment at
carefully checked, The distance separating each set of q q

wheels shoald be exactly the same. all hours in his own home.

For example—add the Magnavox Combination Set
Al-R (as illustrated) to your receiving set and you
can reproduce, with perfect clarity and charm of tone,
those distant stations vou have always wanted to hear.

Combining a Magnavox Reproducer and Power
Amplifier in one compact unit, the A1-R greatly en-
hances the usefulness of any good receiving set.

Magnavox Products are for sale at Registered

"Magnavox Dealers everywhere. IFrite for

new 32-page Magnavox Radio Catalog

Above is sho.wn an electrically heated manifold which THE MAGNAVOX CO., Oakland, California

eliminates the difficult starting problem. A new manifold

with the heating element already attached ist suhstitutsd New York Office: 370 Seventh Avenue

i ion is made . q Arf Al
e e et the Shartor Swiich. thus. making. the Perkins Electric Limited, Montreal, Toronto, Winnipeg,
heater automatic in operation. it's made for all cars. Canadian Distributors

— _ e———\WwWW americanradiohistory com i
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Whatever Your Profession

the New Hammond Typewriter will meet your specialized re-
quirtements better than any other typewriter ever made.

Changeable Types Fit Every Occasion

The Hammond has 17 different type styles and sizes, inter-
changeable at will, in a few seconds.

Many styles of type adapt every Hammond to all classes of
work. Varioug sizes permit many new and exclugive uses, in-
cluding condensed writing of miniature types in one-third the
usual space.

Over 50 Languages on the Same Hammond

Languages that use special alphabets, such as Russian, Arable,
Hebrew, and Phonetic Chinese, are as readily written on this
wonderful machine as are English, French and Spanish. Ad-
ditivnal types can be purchased at small cost any time you
need them.

The writings of the whole world are available to every Ham-
mond user.

By the marvelous VARIABLE SPACING, each size of type
is perfectly spaced, closely or farther apart, according to the
width of the characters.

o

The New Folding Hammond has every
feature of the desk style machine, yet
weighs only about 8% pounds.

THE NEW

)amm @ll@][

@ TYPEWRITER

A DEMONSTRATION OF VARIABLE SPACING

A NEW BOOKLET

which explains many more wonders of the
Hammond typewriter, illustrating its spe-
cial usefulness for every profession, wlll
be mailed upon request.

VARIABLE SPACING

HAMMOND TYPEWRITER CORPN. CHANGEABLE TYPE

544-A East 69th Street New York

(18 Characters to Inch)
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“I had six’ honest, serving mewn;

s (They taught me all Tknew):
_‘W Therr names are WHAT and WHYand WHEN,

and HOW and WHERE and WH

* tripLING)

WHAT was the Declavation of London? WHAT are consols?
WHY does the date for Easter vary from year to year?
WHEN and by whom was the great pyramid of Cheops built? __
HOW can you distinguish a malarial mosquito? :
WHERE is Canberra? Zeebrugge ? Delhi ?
WHO was Mother Bunch? Millboy of the Slashes?

Are these "siX ren "serving you too? Give them
an opportunity by placing

LY

WEBSTERS NEW INTERNATIONAL DICTIONARY

in your home, office, school, club, shop, library. This “Supreme Author-
ity” in all knowledge offers service, immediate, constant, lasting, trust-
worthy. Answers all kinds of questions. A century of developing,
enlarging, and perfecting under exacting care and highest scholarship
insures accuracy, completeness, compactness, authority.

The name Merriam on Webster’s Dictionaries has a like significance to that of
the government’s mark on a coin. The NEw INTERNATIONAL is the final authority
for the Supreme Courts and the Government Printing Office at Washington.

Write for a sample page of the New Words, specimen of Regular and India Papers,
also booklet “You are the Jury,” prices, etc. To those naming SCIENCE AND
InvENTION we will send free a set of Pocket Maps.

G. & C. MERRIAM COMPANY, Springfield, Massachusetts, U.S. A, ¢
Established 1831

Send To-day for the
“Electrical Worker’s Friend”
An electrical book of 66 motor draw- $3 ‘00

ings with complete instructions for re-
winding and reconnecting A. C. motors.
SMITH & SMITH PUBLISHING CO.
Dept. B,, 7428 Hermitage St., Pittsburgh. Pa.

“Lighting Fixtures”
Ready to hang.
Direct from manufacturers.

Completely wired ineluding
glassware.

Send for Catalogue No. 24
Speeial Proposition to Dealers
ERIE FIXTURE SUPPLY CoO.

Desk B Erie, Pa.
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Answers to Scienti-

fic Puzzles
By ERNEST K. CHAPIN
(Continued from page 1111)
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THE WEIGHT OF THE FALLING STREAM

Apparently the falling stream should in-
crease the weight on the scales. On the
other hand the water that at any instant is
is in the act of falling is unsupported by the
scales and therefore does not contribute any
weight to it. Furthermore, if the water
is ejected under pressure from the upper
tank the reaction of the stream against the
body of water above it will still further re-
duce the effective weight on the scales. It
can be shown that these two forces exactly
counterbalance the force with which the
stream strikes the lower tank.

THE BUOYANCY CYLINDER

The cylinder will not turn at all on ac-
count of buoyancy for the reason that the
pressure of the water is everywhere per-
pendicular to the face of the cylinder and
hence tends to turn it just as much one way
2s another.

COMPARING PRESSURES

By pressure is meant the force exerted on
unit area. Hence if the area is small on
which a given force is applied the pressure
may be very large indeed. This is the case
with knives, pins, needles, etc. Considering
the force as acting on an area equal to the
cross-sectional area of the pin we find
that a force of 10 lbs. acting on 0.0003 sq.
in, will give a pressure of 33,300 Ilbs. per
sq. in. approximately, With the pliers a
force of 10 lbs. on the handles will yield
a force of 100 lbs. on the object between
the jaws. If the area against which this
force is applied is 0.03 sq. in. the pressure
will be 3,333 lbs. per sq. in. or about one-
tenth as much as was applied by the pin.

BURNS FROM STEAM AND HOT WATER

Live steam produces a worse burn than
scalding water even though both may be
at the same temperature because it contains
more heat energy than the same quantity of
boiling water. To be more exact a gram of
ltve steam contains about 540 calories more
of heat than a gram of boiling water.
Hence if a gram of steam should condense
on a person’s hand it would give up 540 cal-
ories of heat and still be as hot as boiling
water.

THE PIVOTED FRAME

The frame is so pivoted that it cannot be
distorted from its rectangular shape by the
addition of weights on the projecting arms.
Of course the members are bound to “give”
somewhat under stress but aside from this
the frame would remain as it is because any
tendency of the T-shaped members to turn
about either A or B would merely crowd
pivots C and D together. But, since the
latter are stationary it is evident that the
frame is fixed in position.

FORMATION OF ICE

Contrary to the characteristics of most
substances water does not continue to con-
tract indefinitely as it is cooled. When water
reaches 4 degrees Centigrade it expands on
further cooling. Hence as a lake is being
cooled by the air the coldest water will sink
to the bottom of the lake until it is 4 de-
grees C. But from then on as the water
cools the coldest water will remain at the
surface and so it freezes first.

CAN THE BOY RAISE HIMSELF?

It is theoretically possible for the boy to
hoist himself by this method though in prac-
tice it would be a little difficult to maintain
a sufficient pull on the rope and still keep
balanced. If the boy, the stirrup, the pulley
and all weigh a hundred pounds, the rope A
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will have to stand a tension of a hundred
pounds which will, in turn, have to be main-
tained by the boy on rope A. This force
would keep him balanced. To hoist himself
he would have to exert enough force in
addition to overcome friction.
THE SKIDDING AUTO
Unless a car is heavily loaded there is
more weight on the front wheels than on the
back ones. TLis is due, of course, to the
weight of the motor. The front wheels then
act as a pivot about which the car turns on
account of the energy of its motion,
THE CHRISTMAS TREE LIGHTS
If one or more lights in series are shorted
by a conductor the full applied voltage is
impressed across the remaining lamps that
are still in the eircuit and each lamyp is sub-
jected to a greater votlage. Thus if five
lamps were shorted and three left in the
circuit each lamp would be subjected to 110/3
or 36.7 volts which would be sufficient to
burn them out if they were designed to stand
no more than 30 volts. In the case cited it
is evident that four lamps would not he
burned out since the voltage across each
would be 11074 or 278 volts. The shorts
that would leave three lamps in the circnit
are BE, CF, and DG.
THE SAND AND WATER LEVELS
Unless the particles of sand were rather
large and settled rapidly it is not likely that
any change in the levels would be noticed
when the valve connecting the tanks were
opened. This is because the liquid pressure
is transmitted independently of any solid
matter held in suspension by it. Of course,
as a particle sinks it produces a small cur-
rent upward past it, which would react
against the porton of the liquid below it
and thus tend ta force some of it into the
other jar, but in general the effect would be
small.
THE BUOYANT FORCE ON THE CURBE
The buoyant force on a submerged object
is due to the difference in pressure of the
liquid on the upper and on the lower sur-
faces of the object. If the pressure on the
under side of the object can be removed by
pressing the object so firmly and squarely
against the bottom of the container that no
liquid can get in between, it is evident that
all of the buoyan: force must disappear. In
practice it is usually found difficult to pre-
vent the liquid from getting under and rais-
ing the object buf if the surfaces in contact
are well polished it is possible to make the
object remain submerged even when it is
light enough to foat.
METALLIC AND PORCELAIN DOORKNOBS
Fingers stick to metallic objects in very
. cold weather heca-1se metals conduct the heat
so readily from the fingers that they are
frosted to them. Porcelain objects, on the
other hand, may he at the same temperature
but they do not conduct the heat readily
enough to produce the effect,

Chassis Lubricator

Abeve is shown a new
grease gun for lubricating
automobile chassis. 1t follows

the regular grease gun principles
except that the nozzle fits onto a
conizal cup which is connected to the
bearnry to be lubricated. The grease is
put in the gun by removing the cap and
the plung:r unit in the regular way. A
pressure of nearly 5,000 pounds per square
inch is available with the gun,
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Aviation Brings Quick Success
Fascinating—Daring—Big Paying

To young men of dar-

field of Aviation. As yet,
aviation is practically in
its infancy. NOW is the
time to prepare.

Amazing Opportunities
in the Airplane

dreds of men got rich hy

ing no other field of PREPARE student gets a thorough
work offers such a fas- understanding. One
cination, such high pay, NOW FOR THE never tires of reading
nor such opportunities FUTURE them.” James Powers,
for quick success as the Pa., another student,

Aeronautical Instructor
0 to $150 per week

Aeronautical Engineer
$100 to $300 per week

Aeronautical Contractor
Enormous profits

Aeroplane Repairman
$60 to $75 per week

Aeroplane Mechanician
$40 to $60 per week

Aeroplane Inspector

per year and up

t $50 to $75 per week
Indus ry . . Aeroplane Salesman
In the automobile in- 00y
. . Aeroplane Assembler
dustry and in the moving $40 to $65 per week
picture business hun- A e e weok

after one reading, the

says: "I am indeed sur-
prised that such a valu-
able course can be had
from sach practical men
for so little cost.”

Personal Instruction
by Experienced
Men

Men who have had
actual experience give
you personal attention.

getting in at the start.
They made their success before
others woke up. Today, these lines
offer no greater opportunities than

a hundred and one others. BUT
AVIATION IS NEW. Get in

while there is an opportunity. All
over the country there will be a
clamor for trained men. It will not
be a question of pay but of getting
capable men.

A Sure and Easy Method
of Becoming
an Aviation Expert
$50 to $150 per Week

The study of aviation is almost
as fascinating as the actual work.
Every lesson is full of interest.
That is why it is easy to learn
aviation. You do not have to make
vourself study—it is like reading
an interesting book that tells you
things vou have alwayvs wanted to
know.  Only one hour each evening
will give you the basic training in
a surprisingly short time.

One student, S. F. McNaughton,
Chicago, says: “Your lessons are
like a romance, and what is more,

They select the lessons,
lectures, blueprints and hulletins.
They tell you things that are essen-
tial in evervday practice. Each les-
son is easy to read and under-
stand.

Get Big FREE Book Now

Send coupon below for New
Book, just out, “Opportunities in
the Airplane Industry.” It is in-
teresting and instructive. It will
show you many things you never
knew before about aviation. Due
to shortage of paper we could get
only a limited supply of these books
—send the coupon before they are
all gone.

American School of Aviation
Dept. 7453

3601 Michigan Avenue Chicago, Iil.
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I AMERICAN SCHOOL OF AVIATION

: 3601 Michigan Ave., Dept. 7453, Chicago, 11,

I Without any obllgation, send me your Free Book,
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Down goes the price

BoxING 467
Jdiu-Jitsu § .

Wrestling

Think of it! For only $1.67 you can
now have the famous Marshall Stillman
Course—the same identical $3.00 course
by which Marshall Stillman has taught
boxing, jiu-jitsu, wrestling to over 40,000
men! You can have it on 10-day trial—
send no money.

Over 80 complete lessons—six volumes, hun-
dreds of pages and over 200 illustrations—alil
for $1.67 or less than 3 cents a lesson!

He teaches you right in your own home.
You learn all the fundamentals of hoxing and
the blows and guards used by the top-notchers
—the Benny Leonard Triple, the Jack Dempsey
Triple, the Fitzsimmons Shift, etc. All the
. secrets of the ring, all the fine points of feint-
ing, ducking clinching, breaking ground, judg-
ing distance and timing including three lively
rounds of Shadow Boxing to develop speed and
confidence. In short, you will become a good
boxer in quick time—able to box rings around
that “fellow who thinks he knows it all”—and
for only $1.67.

In Jiu-Jitsu you will learn how to disarm an
opponent, how to break a strangle hold etc.,
and in Wrestling, the Gotch Toe Hold, Stecher
Scissor Hold, the Head-lock, etc.

With the course you get a Free History of

Was
$5.00

69 Famous Boxers, with their pictures and “in-
side” stories about them. . .
Send No Money—Simply fill in and mail the
coupon. When you have the course in your
hands, deposit 67 cents (plus the actual postage)
with the postman. Then examine the course
for 10 days—try it out thoroughly. At the
end of ten days either send us the small balance
of $1.00 in final payment or return the course,
and we'll send your deposit back.
| — o ————— ———
MARSHALL STILLMAN ASSOCIATION
Dept. 1424-C, 42nd St. and Madison Ave, N. Y.
You may send me on approval the Marshall Stillman
Course. 1 will depesit 67c (plus the actual postage)
with the postman, with the understanding that if, after
10 days, 1 wish to return the course 1 may do so and
my money will be instantly refunded. If 1 keep the
course, 1 am simply to send you $1 in final payment.
Nalle  coeeeraocroranns sieesesiaarnen
T 1t o - R I R
Note—Canadian and foreign orders must be ac-
companied by cash ($1.67 U. 8. funds) subject to money
back if not entirely satsifactory. o
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The Heavens iﬁ
March

By ISABEL M. LEWIS, M. A.
(Continned from page 1112)

ern Cross, the Milky Way is particularly
brilliant and intricate in form. In its most
Lrilliant portions it is crossed by numerous
dark lanes and bars and filled with “Coal
Sacks,” apparently dark holes, but in real-
ity dark nebulae. Reaching its greatest
width in Argo, the Milky Way comes into
view in our latitude this month due south.
Extending in a northwesterly direction from
Argo it grazes Canis Major on the east,
passes through the inconspicuous constella-
tion of Monoceros and fills most of the
space between Gemini and Orion. From
here it continues in a mnortherly direction
past the horns of Taurus, into Auriga,
through Perseus to its most northerly point
in Cassiopeia and Cepheus and from there
tumbles down to the northern horizon. Later
in the spring and early in the summer it
will lie too close to the horizon to be seen
to advantage.

AT THE MERIDIAN
Nearest to the meridian this month we
find the two inconspicuous constellations of
Camelopardus and Lynx north of the Zenith,
while Gemini and Cancer lie to the south and
southeast of it. The head of Draco has

charging outfit.  Easy
let your profits pay
sides,
antee.
menth.

You can easily

HOBART BROS. CO.,

Small cash payment brings
terms of only $20 monthly
balance with nice surplus be-
Thirty day free trial on money back guar-
clear $150
Hundreds of HDB users,
experience are making big money.
More IIB outfits in use tnan any other make.
Write today for Bulletin 327.
Box S-3

Pavs For ltself ~ Earns Bid

HB 3-hour batte.ry

to $300 every
with neo previous

You can, too,

TROY, OHIO

now taken the place of the Big Dipper at
the northern horizon. At the southern hori-
zon we have the northern portion of Argo
Navis. Castor and Pollux, the two twin
stars in Gemini, and Procyon, the first mag-
nitude star in Canis Minor, the Lesser Dog.

Cancer, The Crab, which lies just to the
southeast of Gemini, is the most inconspicu-
ous of all the zodiacal constellations, It
contains, however, one object of interest

Mr. Dealer:

Your stock is not complete
unless you have one of
these cabinets on your
counter, It contains 35

WANTEHD

Dealers and Jobbers to handle "RASCO” Radio Findings, “THE BIGGEST PROFIT MAKER

radio necessities which
every customer needs. It
will * sell standard radio
equipment for you at ever
increasing rates.

It gives a splendid service
to your customers—many
customers coming to the
store when they know that
you handle these radio
findings.

It is the small things that

IN

give you the biggest profits. i s H
But at the present what ]
happens? You buy  ex i
pensive little radio parts 1
(findings) and stow them ST

away in drawers aud box
es. Your customer is
never reminded that you
carry these items. YOU
BOTH LOSE. The
“RASCO” way solves
this problem. Customers
now buy radio findings in
unheard-of quantities be
cause the “RASCO” cab
inet on your counter com-
mands attention.
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-l Costs You

23 WEST BROADWAY, NEW YORK CITY

F. O. B.

New York s - . : -
IMMEDIATE o e e
SHIPMENT g

RADIO SPECIALTY COMPANY, Inc.

Wholesale and Manufacturing Department

FACTORIES: ELKRIDGE, MD.

$16.50

per Cabinet
You Get

$55.19
2347%

on Your Investment
ORDER YOUR
CABINET TO-DAY

SALESMEN WANTED
to sell this cabinet. We
still have a limited ter-
ritory open. Write or
g wire for particulars.

BROOKLYN, N. Y.
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known as Praesepe, or The Beehive, also
called occasionally “The Manager.” This is,
to the unaided eye, a nebulous cloud of
light. An opera glass will resolve it into a
coarse cluster of seventh and eighth magni-
tude stars. The two faint stars that lie on
either side of it are known as “Aselli” or
“The Donkeys."”

Some two thousand years ago the sun was
in Cancer when farthest north at the begin-
ning of the summer but now, owing to the
gradual westward shifting of the equinoxes,
known as the “Procession of the Equinoxes,”
the sun is in Gemini instead of Cancer at the
beginning of stmer. We can see, by refer-
ring to the chart, that the two circles, the
equator and the ecliptic, are most widely
separated -at the center of the chart between
Gemini and Monoceros. The circle marked
equator indicates the intersection of the plane
of the earth’s equator with the heavens.
If we were at -he equator we would see all
the stars on this circle pass directly through
the zenith. The circle marked ecliptic, on
the other hand, marks the path of the sun
through the heavens in the course of a year.
As the chart shows the point at which the
sun is farthest from the equator lies in
Gemini and this point is reached by the sun
about June 21st each year.

THE PLANETS

The position of Venus on the fifteenth of
March at eight o’clock and on the thirty-first
of March at seven o’clock is indicated on
the chart. At nine o'clock on the first of
March it is below the western horizon in
Pisces setting during the month between
eight and nine o'clock. Venus is now a mag-
nificent object in the northwest in the early
evening. Its angular distance from the sun
is increasing and will continue to do so until
the latter part of April. It is now setting
between two and three hours after the sun.
It is gradually approaching the earth and
its brightness will continue to increase unti]
it attains its greatest brilliancy toward the
end of May.

Saturn is now visible late in the evening
in Virgo but will not be seen at the time
for which our chart is made out until later
in the spring. Mars and Jupiter are visible
in the east before sunrise. During the month
Mars will move eastward from Scorpio into
Sagittarius. Its distance from the earth on
March 1st will be 139,000,000 miles and on
March 31st 114,000,000 miles. Its distance
at close opposition of this year in August
will be less than 35,000,000 miles, almost the
closest possible approach. Jupiter is now
in Scorpio. On March 9th it will rise at
mid-night and will be on the meridian at
sunrise,

Timer Roller

Na mare will the luckless car owner have to dirty his
hands with grease ard his soul with a midnight: stream
of expletives and bRasphemies on account of a recal-
citrant timer roller deciding that the life of a roll-
ing stone is an ill one, and having reached such a’
philasophy of existence, refusing further to perform
its regular function as an integral part of the :luck-
less car owner's autemobile. In the illustration above
is shown a new roller, made of tool steel with fibre
ends which is to take the place of the older garden
variety. The tool steel construction guarantees long
wear and the fibre ends assure perfectly quiet and
smooth operation. The fibre end also prevents the
roller dragging on the arm and thereby keeping it in
its true course, preventing excessive wear on the race.
The manufacturers c'aim that after several thousands
of miles of operation this roller presents a smooth,
‘glassy appearance, free from wear and pits.
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A Moving
Picture of
Electrical
Success!

—Responsibility and Big Pay in One Year—

This series of pictures tells a true story of
what others have accomplished through
this course. Think of it—a year, or less,
from the very start to a position of real
responsibility and big pay.

Be An Electrical Expert
At $75 to $200 a Week

Every up-to-date fellow knows what a
future there is in electricity.

Big pay—fascinating work on land or sea—
rapid advancement in'a field where jobs are
ten times more numerous than trained men
to fill them, where $75.00 2 week is just a
fair starter, where top notchers pull down
ten thousand dollars or more a year—in a
field, where any man if he wishes, can easily
have a business of his own, have men work-
ing for him, be his own boss!

But what the average young man does NOT know,
is what a simple, easy job it is to get started.

You Can Start Right Now!

Yes, you. Youdon't need a thing you don’t already
havel You can read. You can write. You can figure.
You can think. And in your breast is the fire of
ambition —the desire to get ahead | All right, that’s
all you need—we can help you just as you are—just
as we have helped scores, yes, thousands of other two-
fisted youngfellowsdetermined to get out of the rutand
into the electric field—into work that will be pleasant
—easy —and all in your home, during spare time.
Fascinating Home Study As
You Hold Your Old Job
With the help we will give you, you can slip right
into one of these big pay—he-man jobs and never
lose a day’s work. Aftera few weeks’ start, you can
earn enough in installation and electric repair jobs
alone to more than pay for the Course and lay a foun-
dation for an Electrical Contracting or Repair Shop
Business of your own. When the proper time comes,
we will tell you the easy way to go about doing it.
This is the only home study electrical course that
gives you the combined practical and theoretical
training you must have before you can be a success-
ful electrician, without which you cannot succeed—
with which you cannot fail.
Written not by ONE man, with the narrow
one-man viewpoint, but by 22 of the brainiest,
most successful, electricaf experts ever drawn
from the field of practice and theory. Gives you
the complete mastery of the subject — qualifies
you as electrical expert to boss jobs — fits you
right into the kind of job you want-—and does
it in shortest time —at lowest cost — with the

Money Back Guarantee
Satisfaction guaranteed or no sale! We not only
SAY we can make you an electrical expert, we Guar-
antee it] If you are not absolutely satisfied when you
have finished our Practical Electrical Course, we will
refund every nickel you sent us.

FREE' Experimental Out#fe Worth $30
.

Drafting Course Worth Another $30

Big Electrical Library Worth $25
Find out all about our offer. Find out about che
thousands who have taken this course in preference
to all others and MADE GOOD. Find out about the
Electric Library—four elegant volumes—worth $25,
but free. About the free Drafting Course worth
another $30. The free experimental and Demonstra~
tion Outfit, including a real, not a make-shift Electric
Motor, Wheatstone Bridge, etc.— the most scientific,
high-grade and complete Experimental Qutft ever
supplied with a Course in Electricity. Get all the

facts without obligation, without expense! Just send
the couponl!

-
American School
Elect. Div. E-326 Drexel Ave. and 58th St.
©A. S 1924 CHICAGO
- -———————-—————1
AMERICAN SCHOOL
1 Electrical Div. E-326 1
l Drexel Ave. and 58th St., Chicago
D Send me the free book, *Be a Power in l
Electricity.” This request places me '
under no obligation.

V ity State........ .
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GET INTO THE NEWEST
PROFESSION—

“J.aboratory Den-
tistry.”’  Biggest op-
portunity for success of
the century, because
there are ten times as
many jobs as men to
fill them, because there
are a dozen citiescrying
for Laboratories for each EXPERT capable
of operating one!

60,000 DENTISTS NEED
LABORATORIES!

Only a few hundred Laboratories in all the
U.S.—most of them in Chicago and New
York. Dentists can't afford to do their own
mechanical jobs. They can buy the services
of a Laboratory Expert at $3.00 an hour
and sell their own time at $6 to $15 an
hour, and they want better, quicker,
service than they can get now!

OPEN A LABORATORY of
your CWN!

Learn to make
Rubber Plates,
Bridge Work, Crowns,
Metal Base Dentures.

Boos in Minneapolis is reported to employ
125 men and to clear $40,000 to $50,000 a

year. ]

W

of Chicago started a
couple of years ago
ALONE. Today he
employs 60 Experts
and his Laboratory is
one of the biggest in
the U. 8. You can
start your own Lab-
oratory with as little
as $100 investment.

EARN While
You LEARN!

Day students make all
or part cost of course by
part - time night work.
Night students can find
plenty of good jobs in

Intere
esting

Catalog Chicago “ to

ERLEf‘l see them
atalog i

tells you thru. ;

how_quickly ¢ ®™ll

and casily Help

you can get

ready, how hun- Youl!

dreds of oth>rs

haveSUCCEED ../
EDI1 Tellsyou

BY DOING

ACTUA

LABSEY 3

JOBSunder EXTRA!

world's F Branch School just

greatest | opened at DETROIT,

Mechani- @ DMICH.. to accom-

+cal Dentists | i e modaita tg e
i B- v % growing e~

gﬁllligé yc‘){u U mand for Me-

Carrie Train-

R.FARE offer and other biginduce- ed Experts.

ments. Write for free catalog today! %
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Dr. ﬁackensaw’s
Secrets
BY CLEMENT FEZANDIE
(Continued from page 1093)
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old Doc. eats out of my hand. Sure I'll
introduce you. ['m invited to dinner there
to-morrow, and I'll take you along as an
escort. L'l be glad to have you, because the
Doc las invited a rich voung fellow, and
I want you to keep the Doc busy and give
me a chance to get the young fellow to my-
self.” :

11

“Glad to meet you, Mr. Fitzmaurice,” said
Doctor Hackensaw. “Any friend of Miss
Pep's is a iriend of mine. I am at work
just now on some experiments in grafting—
the grafting of animals, you understand,
not of plants. The subject has always had
an extreme fascination for me. The subject
of grafting is closely related to that of the
‘Regeneration of Lost Parts” In fact, it
was the study of the latter that first led me
to take up grafting in real earnest.”

“I'm afraid I don't exactly understand
what you mean by the ‘Regeneration of Lost
Parts,”” said Percy diffidently.

“[ mean simply this, that many plants and
most of the lower animals possess the power
of growing a new part to replace a part
that has been cut off. For example, a flor-
ist will cut off a slip from a geranium and
plant it, an entire new geranium plant will
grow from the slip. Sometimes it is suffi-
cient to plant a small bit of geranium leaf.
This sends forth roots and grows into a
complete plant. Theoretically a single cell
of the plant ought to be enough for a start.

“Now, in like manner, the lower animals
also possess the power of growing new
parts. \When a lobster breaks off one of
his claws, a new claw immediately starts to
grow in its place. When a lizard is caught
by a snake it escapes by breaking off its
tail. It then grows a now tail in order to
be ready for the next snake. The sala-
mander can likewise grow a new leg, and
certain low forms of animal life can even
grow a new cye if they lose the old one.
In warm-blooded animals and in man, this
power of replacing a lost organ is very lim-
ited. No bird or mammal has the power of
replacing evenr the end joint of a toe if it
is lost. Their power of regeneration is con-
fined to the reuniting of a broken bone or
the replacement of the flesh in a wound
that is not too deep.

“FEvidently this regeneration of parts is
merely a question of growth. When you cut
off a lizard's tail, why does not a new leg
grow on the spot instead of a new tail?
And why does it grow to the same size as
the old one? These are problems that are
not yet solved. Scientists say that when the
organ has grown to the proper size and
shape. further growth is checked by ‘in-
hibition.” ”

“Inhibition? What's that?”

“The bhody, like any other organization
has headquarters from which orders are sent
out for the purpose of co-ordinating all the
parts and making each do its proper share
of the work at the proper time, When, for
instance, the stomach has digested a meal,
the flow of digestive juices is automatically
stopped or inhibited. Now it is believed, at
least by certain scientists, that in like man-
ner, when the lizard’s new tail has grown
to the proper size, the growth is automatic-
ally checked in much the same way.

RELATION TO MAN

“To me, there scems absolutely no reason
why a man should not be able to grow a new
arm or ‘leg when the old one is cut off.
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Why should ke be inferior in this respect to
the lobster and the salamander? The power
of growth and multiplication of a cell is
practically uniimited. Talk of immortality!
As a matter of fact, every animal or plant
alive today is but the continuous outgrowth
from the primitive cell that formed the
amoeba from which every living being has
sprung. Every man’s life has really been
continuous for millions of years!”

“Were you successful in your experi-
ments, doctor ?”

“Unfortunately, no. All my attempts to
cause a new limb to grow failed. I followed
in the footsteps of Doctor Alexis Carrel.
You have probably heard of his experi-
ments. He succeeded in preparing a solu-
tion in which an amputated arm or leg may
be kept alive for months. Other tissues,
when placed in the solution, will not only
live but grow. I became convinced that here
was the key 1 was seeking, and that, if 1
could only hit on the correct treatment, I
could place a guinea-pig with an amputated
leg in the solution and cause new leg tissue
to grow until the damage was completely re-
paired. So far I have met with no success.
I find the bonas, especially, a great stumb-
ling block, for the growth of bone is not
easily co-ordinated with the growth of
tissue. Some day I hope to succeed. There
is no reason why new cartilaginous bone
and tissue should not be formed at the
same speed, as they are in the foetus or un-
born animal. But my results were so un-
satisfactory that I had to turn my attention
to a more promising field—namely, graft-
ing.

“Every gardener knows how to graft one
plant on another. The grafting of a part
of one animal on another animal has also
been successfully accomplished. In fact, the
art was successfully practiced many years
ago. The so-called ‘rhinoceros rat’ is a rat
with the end of the tail of another rat
grafted on its head and growing there. In
the old time German student duels, when a
man’s nose happened to be sliced off, a new
nose was grown by making an incision in
the man’s arm, placing the nose in this in-
cision and tying the arm in place until nose
and arm had united, when a new nose was
carved out of the tissue of the arm. The
modern method is to cut a flap of skin from
the forehead and bend it down and graft it
on the mutilated stump of the nose. Of
recent years far more wonderful results
have been obtained. Doctor Alexis Carrel,
for example, hes succeeded in grafting the
leg of one dog in place of the amputated leg
of another. He even succeeded in the much
more difficult task of transplanting the kid-
neys of one animal to another. His success
was largely du= to his having found the
means of making an almost perfect union of
the veins and arteries of the one individ-
ual with those of the other, He, however,
failed completely when he tried to transplant
the kidneys of a dog to a cat, or those of a
cat to a dog.

“An important fact is that the younger
the animal, the more easily is the graft
made. In the pre-natal or embryonic stage,
practically any amount of grafting can be
performed. Gecoffroy de St. Hilaire once
wrote a book on monstrosities. If you want
the wildest kind of a nightmare you need
only look at the pictures of the human mon-
strosities which have resulted from the nat-
ural union of two unborn babies in the
womb. Everyone has heard of the Siamese
twins which were thus united by a ligament.
Calves with twe heads and chickens with
four legs are not uncommon. Evidently two
egg-cells, in developing, have thus grown to-
gether to form one individual.

SOME RESULTS
“But enough of this talk, Mr. Fitzmaurice.

If you will accompany me, I will show you
some of my practical results.”

In the simple act of lifting the telephone receiver from its
hook every subscriber becomes the marshal of an army. At
his service, as he needs them, a quarter of a million men and
women are organized in the Bell System. One skilled corps of
the telephone army moves to place him in talking connection
with his neighbor in the next block, in the next state or across
the continent. Another highly trained corps is on duty to keep
the wires in condition to vibrate with his words. Still others
are developing better apparatus and methods, manufacturing
and adding new equipment, and installing new telephones to
increase the subscriber’s realm of command.

The terrain of the telephone army is the whole United States,
dotted with 14,000,000 instruments, all within range of the
subscriber’s telephone voice. Even in the remote places this
army provides equipment and supplies. Its methods of opera-
tion are constantly being improved, that each user may talk
to his friends with increased efficiency. Millions of money are
spent in its permanent works. Yet its costs of operation are
studiously held to the minimum, that the subscriber may con-
tinue to receive the cheapest as well as the best telephone service
in the world.

The permanent objective of the Bell System army is to meet
the telephone needs of the nation—a hopeless task were not
its command unified, its equipment adequately maintained and
its personnel trained in the latest developments of teiephone art.

AND ASSOCIATED COMPANIES

BELL SYSTEM

One Policy, One System, Universal Service
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Live Opportunities for You

the sage.
isn’t so.

®

66 PPORTUNITY knocks but once.” So said
But don’t you believe it. It

Opportunity knocks with every issue of this
publication. Every advertisement is brimful of
opportunity for some one. Many of them are
written with you in mind.
opportunities to save time, money and effort—
opportunities to surround yourself with comforts
and conveniences—opportunities to eat better,
sleep better, dress better and live better.

You would live in ignorance of these oppor-
tunities were it not for advertising. Somebody
might be selling a new, better and more eco-
nomical food; or a utensil that would add im-
measurably to your comfort and well-being; or
some better material for making shoes or cloth-
ing—but you would never know it.

Modern advertising is a boon.
mation up to date on the many things we need
in order to live profitable, happy and useful lives
in this age of rapid-fire progress.

Every advertisement in this paper is a real
opportunity. Perhaps it is meant for you.

Don’t let it knock in vain

They offer you

It keeps infor-
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FORD RUNS 57 MILES ON GALLON
OF GASOLINE

A new automatic and seli-icgulating de-
vice lias been invented by John A. Stransky,
2261 Fourth Street, Pukwana, South Da-
kota, with
from 40 to 57 miles on a gallon of gaso-

which automobiles have made

line. It removes all carbon and prevents
spark plug trouble and overheating. It can
Mr.

Stransky wants agents and is willing to

be installed by anyone in five minutes.

send a sample at his own risk. Write him
today.—Adv.

) onGa{IonofGasob’ne

: with Air Friction Carburetor
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than new. Hx tees for other cars,
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Buick6. .. .24mL | Olds.6.....23mi. | Nash§..... 23mil.
Hudson. ...20ml, | Palge6 20mi, | LincoIn8., . 17mL
Hupp. .....25mL | Oakind6.. 24ml, | StdbkrLt6 ,23mL
Dodge... ... 28mL | Over’d4...32ml § Cole8... . . 17mL

If your car is Dot mentioned here send pame and model for
particulars and our guarsntee on it AGENTS WANTED
SENT ON 30 DAY’'S FREE TRIAL
You can drive any car in heaviest traffic without shifting geara.
Starts off on high in any th ithout priming or heati
no jerking or choking. No more foul spark plugs or carbon
in cylinders, No leaking of gas into orank csse. Try it 30
days on our guarantee of money back if not entirely satisfied.
No strings to our guarantee. YOU ARE THI‘.yJUDGE-
Anyone who csn handle a wrench caa attach it. No boring of
new holes or changing of operating mechanism. Write today.
AIR-FRICTION CARBURETOR CO.
293 Raywwond Blds» ~ - Dayton, Ohio, U, 5. A
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Doctor Hackensaw led the way and Percy
obediently followed. Pen after pen of mon-
strosities were exhibited, freaks such as a
circus would have givenea fortune to possess.
Among other things was an animal with
the horns of a cow, the head of a horse, the
hody of an ostrich, and the legs and arms
of a monkey, while the tail was a snake’s
hody without the head. To enumerate the
creatures would be impossible. Large and
small animals were there, vertebrates and
invertebrates. It was a collection such as
would make a man think he was back in the
old days when there was no prohibition. To
see a dog's body, with three living heads of
cats grafted on it, gave Percy quite a
shock, and yet it was only one of the least
of the curiosities exhibited.

“Are you able to graft a warm-blooded
animal with a cold-blooded one?” asked
Percy.

“Yes,” replied the doctor, “but in such

cases 1 have to use an intermediate graft.
For instance I couldn’t graft a dog and a
cod-fish together. But by grafting the dog
on a marsupial—that is to say on an opos-
sum or a kangaroo, and the opossum on a
reptile, I can then graft the reptile on the
fish. Of course, each graft must be allowed
to unite properly before the new one is
made—-] have even succeeded in grafting
animals on plants by using as intermediate
grafts, such low forms of invertebrates as
the sponges.”

“Doctor,” asked Percy, coming at last to
the point which was uppermost in his mind,
“haven't you any human beings grafted in
this manner?”

REBUFFED

Doctor Hackensaw frowned. “I don't
perform my experiments with humans,” he
answered shortly. “Only in cases of abso-
lute necessity would I resort to such a step.
I'm sorry I haven't time to show you any
more to-day, but I must get to work.”

Rebuffed in this direction, Percy never-
theless did not give up hope. He determined
to climb over the wall again and try to get
another glimpse of the mermaid. But
though he came every afternoon for a week,
he neither heard her song nor did he see
her in the lake. His first appearance had
evidently frightened her.

But Percy was persistent. “Perhaps I'd
better try at night-time,” thought he. “I
may have better luck then. So. stepping
into his flivver, Percy started off for the
doctor's villa. Not wishing to run the risk
of frightening the girl by the sound of his
machine, Percy stopped the car some dis-
tance away from the spot where he had be-
jore clamhbered over the stone wall. And
then, to his surprise, he heard a voice cry
out:

“T've got her, Bill! Crank up! Quick!”
This was followed by a girl's piercing
shriek, muffled at once by a heavy hand over
her mouth.

“Hurry up there, Billl Get away from
here before” any one comes!”

The auto began chugging, and then came
thundering toward Percy at a terrific rate.

What could Percy do> He pressed his
starter and had a wild impulse to place his
car in the middle of the road, in order to
block the villains. But this might mean in-
stant death to the girl as well as to himself.
Then an inspiration came to him, and seizing
his spot-light, he turned the glare full in the
eyes of the approaching chauffeur. The re-
sult was instantaneous. The driver, blinded,
at once slowed up speed, but, unable to see
the road, had not gone fifty feet when the
machine dashed out of the roadway and
went crashing against the stone wall. The
windshield shivered into fragments, and the
chauffeur, thrown against his steering wheel,
was lucky to escape with no damage except
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a couple of broken ribs. As for the other
villain, Percr was upon him in an instant
and with one blow knocked him senseless.
Then he turned to the released girl in the
auto, who was screaming at the top of her
lungs. The young man lost no time. He
grabbed her in his arms, and then to his
surprise, he realized that this was no ordi-
nary girl—it was the mermaid whom he hacl
seen in the pond,

Wild with delight, Percy carried her to
his own car and then started off at full
speed for the entrance to Doctor Hacken-
saw's grounds.

AN EXPLANATION

Doctor Hackensaw was reading in his
library, but at the sound of the violeut honk-
ing of the auto, he came out to see what was
the matter. Percy, carrying the girl in his
arms, unceremoniously entered the house,
and depositing his burden on a sofa, ex-
plained matters in a few words.

Doctor Hackensaw thanked him warmly,
and then proceeded to explain matters in his
turn.

“You see, Percy,” said he, “when you
asked me last week, whether I had ever
made any human grafts, I refused to an-
swer you. That was because I did not wish
the existence of this young lady known.
L.et me introduce you. This is Miss Olla
Podrida, one of the acrobats of Mr. Lyon's
circus, Some months ago, Ola, while per-
forming a high dive at the circus, unfor-
tunately slippad and had a bad fall, crushing
hoth her legs. I happened to be in the audi-
ence, and I saw at once that there was no
hope in saving either of her limbs. On the
other hand, «f I cut them off, her entire
future would be ruined. Think of what life
would be to a young girl with both legs
cut off close to her body!

“Then I happened to think of the trained
seals that hac just been performing. Here
was a chance to perform a human graft, for
the seal is a warm-blooded animal. Accord-
ingly I was careful to amputate the girl's
legs in such a fashion that it was easy to
graft to them the tail of oncof the seals. [
was greatly oleased to find that the graft
succeeded admrirably, And this explains how it
is that Olla is now a mermaid instead of
an ordinary g:rl. She was always very fond
of the water, and enjoys nothing so much
as a swim in the lake. Unfortunately she
has a beautiful voice, and she will insist on
singing. I do1't know who these villains can
be who tried to kidnap ker. [ presume they
heard her singing and climbed over the
fence. When they saw Olla, they probably
thought they could sell her to some circus
for a good round sum. I shall try to have
them arrested, so they will not be a menace
in future. My servants are attending to
that now.”

“And is Miss Olla to remain a mermaid
all her life?” asked Percy, glancing at the
yvoung girl, who had covered herself with a
shawl, and who now glanced shyly back
at him,

NEW LEGS!

“No, thank Heaven! I was just keeping
her in that form until her two new legs
are ready.”

“Her two mew legs?” echoed Percy, in
surprise.

“Yes, I am growing two new legs to fit
her. For marny years I have heen working
on this problem, and I knew that some day
I should need something of the sort. So
from fertilized ova I have grown a varied
assortment of pairs of legs and arms of
different sizes, to be used when occasion re-
quires. At the time of the accident I had
none on hand that were quite ready. There is,
however, a suitable pair of legs that will be
ready next week. [ shall then cut off her

R el et e 4 !
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Eight thousand miles
saved on every trip

Itusedtobe 13,307 milesfrom
New York to San Francisco
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The Panama Canal, which
seemed such a heavy expense
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HERE’S YOUR CHANCE TO
LEARN NEWSPAPER WORK

Experienced Editor Will Teach You How to Become a Reporter.
FASCINATING WORK—GOOD PAY—BIG OPPORTUNITIES
Only a Few Months’ Work Required to Qualify You for a

Better Position

Regular reporters carn from $40 to $125 a week, Good deskmen on a daily paper

are paid from $60 to $100 a week.
salary. Hundreds of ambitious men and
women enhance their income materially
by corresponding for newspapers or writ-
ing for magazines in their spare time.

We Will Teach You at Home

We can develop your talent for writing
and lead you into this well-paying profes-
sioir.  Our P’ractical Course in Journalism
was personally prepared by Henry J.
Brockmeyer, Assistant City Editor of the
New York Evening Post. Mr. Brock-
meyer has trained hundreds of men and
women, many of whom have, under his
guidance, developed into front rank re-
porters or feature writers.

Mr. Brockmeyer's course will teach you
what it would take years of actual news-
paper work to learn. The lessons are
just brimful of everything a reporter
must know. The following are only a
few of the subjects covered:

Starting in Journalism.
Newspaper?  What is News?
Finish of a News Story. Technical
Terms. The Type Point System. Styles
of Type, Proof Reading. Capitalization
and Punctuation. A Late Fire Bulletin.
Court Stories. Libel Laws, Copyright.
Hints to Reporters. Personal Conduct.
Re-\Writing and Condensing Stories.
Paragraphs and Short Items. Good and

What is a
Start and

Bad Styles. Broadening the Vocabulary.
Aids to Good Style. Special Stories.
Suggestions for Stories. Rhetoric. Pre-

paring Your Story. Don’ts for Writers.
Office Organization. Syndicated Matter.
Business Office. Mechanical Department.
Hiuts for Headline Writers. The Make-
Up. The Country Correspondent, ctc., ete.

Write for Free Circular “S”

A “Star” Reporter can command his own

YOU SAVE 509, IF YOU
USE COUPON AT ONCE

Special Limited Offer Gives You
Opportunity of Learning
at Half Price

The regular price for Mr. Brockmeyer’s
Practical Course in Journalism, including
full consultation privileges, is $10.00. To
give more persons, both men and women,
the opportunity of learning this profes-
sion, we have decided to offer the com-
plete course to anyone who uses the
coupon below before April 20 for $5—
cxactly half price.

Anyone taking advantage of this special
offer will be entitled to all the privileges
of the course, exactly the same as though
le had paid the full price. These priv-
ileges include a full consultation service,
conducted by Mr. Brockmeyer personally,
and cover any questions whatsoever in
connection with journalistic work.

Five Days’ Trial

In addition, we offer to send you the
course on approval.

Just pin a check, money order or five
dollar bill to the coupon below and mail.
Then take five days after the course ar-
rives to decide whether you want to keep
it or not. If you are not fully satisfied
return it at our expense and your money
will be immediately refunded.

[ —————eer Y L L L L L L L L L L L L L RN R R Rl h Rk

THIS COUPON EXPIRES APRIL 20, 1924.

THE PRESS GUILD, Inc, )
66.S-—West Broadway, New York City

In accordance with your special offer enelosed please find $5 for which you are to ship me at once, prepaid,

Henry ). Brockmeyer's complete course in Iractical Journalism with the distinet understanding that if I return the
eourse in five days mny money will be refunded in full and no questions asked.

(07T I T B R R R R
(AdAdress) .. oveevinnanenne o R R AR esssesaan R R tiessesartaasanas
[(53 (3 R R R ) 0000000066390 a0000000 (653 1R T R R R K IR
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TEACH YOURSELF

=oAt=LEARN TELEGRAPHYS3iS

—MORSE ANDWIRELESS- "=

00— o ey, i an e e cmt— -
in half usual time, at trifling cost, with the wonder-.
ful Automatic Transmitter THE OMNIGRAPH. Sends

unlimited Morse or Continental messages, at any speed, just as an expert

operator would. Adopted by U. S. Govenment and leading Universities,

Colleges and Telegraph Schools.
If you own a Radio Phone Set and don’t know the Code, you

are missing most of the fun,

OMNIGRAPH MFG. CO.

—— o — =

3 styles. $14 to $30. Catalog free.

22 Hudson St., NEW YORK

MAKE BIG MONEY

Put Yourself on Easy Street
T.earn the trade and master the art of making
heautiful, sparkling, highly polished marble,
granite, agate and turquoise faced brick, build-
ing blocks, tile, table tops, monuments and kin-
dred products from common Portland cement at
one-tenth cost. For full particulars address,

Master Cement Worker of the World,

433 West 46th Street, Los Angeles, Calif.

PIMPLES

CAN BE CURED. 1If you suffer from pimples, acne,
blackheads, brown spots or eruptions I want to gend you
my simple home treatment under plaln wrapper. It gave
me a soft, velvety, smooth and radiant complexion, and
eured thousands of men and women, after everything else
falled. Simply send name for generous 10 day free trial
oiter of my secret home treatment.

W. H. WARREN 552 Gateway Sta., Kansas City, Mo.
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seal's tail and graft legs in its stead. In a
few months she will be able to run about
and even dance as well as ever, in fact
better, for I warrant the new legs will be an
improvement on the old ones.

“And now, Percy. as the operation will
require Miss Olla to be confined to her room
for some weeks to come, and as the time
will hang heavy on her hands, I hope you
will call often to cheer her up.”

“I certainly will!” cried the young man;
and the young lady rewarded him with a
sinile, as she renewed her thanks to him
for what he had done for her.

The grafting of the new legs was a suc-
cess from the very start, but it was fully
three months before the young lady re-
gained complete control of her limbs.
When she did, she did not return to the
circus, however, for by that time Percy had
persuaded her to change her name from
Olla Podrida to Mrs. Percy Fitzmaurice.

Awards in $50.00
Psychic Motor
Prize Contest
(Continued from page 1115)

AT s

Motor and the hand to rise and ascend, and
it is reflected by the base of the thumb,
toward the finger-tips and upward. The
motion of the air produces a twisting ef-
fect upon the cylinder, due to the air's fric-
tion with the surface of the light, delicately
balanced ang almost frictionlessly suspended
paper cylinder, constituting all the essential
clements of the Psychic Motor.

This causes the motor to revolve. when
the opposite hand is held, as in the previous
case, near the paper cylinder, in the oppo-
site direction as the current flow of air
reverses.

(Continued on page 1178)

== irection
“of r‘ot?/t fon

ADirection of warmed air
{\bet‘weenhav\d& cylinder

The psychic motor consists of a piece of writing paper
about 215" wide glued so as to form a cylinder approxi-
mately 27 in diameter. Holes are made diagonally op-
posite in the cylinder and a straw pushed through them.
A needle is passed through the center of the straw and
the whole device pivoted on top of a glass-stoppered
bottle. The winner of the fourth prize explains the cause
for rotation and furnishes the diagrams given above.
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~ The Man on the
Meteor
By RAY CUMMINGS
(Continued from page 1091)

R

e

e

e

like the stalk of vour Dbanana tree. The
leaves were intricate and beautifully shaped;
and there were millions of tiny air-pods
growing everywhere,

When I first saw the city of Rax, I remen-
ber marvelling at the .ingenuity that could
huild it. But soon 1 marveled at the greater
ingenuity that could maintain its interior
form. The main stalks changed little from
vear to yvear. But a constant pruning, alter-
ing, uprooting and replanting was necessary
throughout every detail.  The very walls of
a man's house were of varying form. Yet,
since cach man was responsible for his own,
it was casily sone.

Above the city, the great branches of the
main stalks spread out—green-brown waver-
ing things, a lace-work of great ferns with
hundreds of pods twice as hig as a man’s
body—the air-bladders which sustained the
entire city.

THE ETERNAL CALD

I have said the waier was calin. Not a
ripple down here save those made by the
animate things themselves.  Nature was
passive. The half-twilight never altered:
the temperature remained always the same;
no storms, nct a sound of the world dis-
turbed its peace and calim,

Thus stood the city of Rax—tenuous
wavering gensly throughout its every fibre.

A city whicli, with one of your Earth-
swords, 1 could have cut loose from its
moorings and slashed to destruction. And

vou shall hear how one day 1 did somethmg
like that to a similar city. Not destroyed 1
indeed, merelv—hut first T must tell you
what happened before the coming of Boy—
our boy, Nona’s and mine—our little son.

11

We lived first in the home of Caan —the
leader of the Marinoid party which captured

us. He was iu charge ol gathering the she!ll-
food from the water-hottom in the open
spaces beyond the city.

I must sketch all this bricfly—there is so
much to tell you. We were at first, curi-
ositics to the Marinoids. But we prov ed our
friendliness; and when we learned their
language they made us welcome among
them.

Our history—uwhat little we had to tell

them of the cuter world of air, the meteor,
the heavens, tne great Universe of which w»
are all so infinitesimal a part—none of this
could they comprchend. But—and you ot
IFarth mark me well—these Marinoids did
not scoff. They were not unduly credulous
either.  Their ruler sent for me; and with
a thousand ingenious questions sought to test
the truth of my words.

I am sure now that it was this knowledge
I held of things they had never dreamed of,
which raised me to a position of import-
ance among the Marinoids. That, and my
physical prowess, which very shortly 1 was
forced to demonstrate,

At all cvents, T did become a figure of
importance i1 Rax. The ruler—an heredi-
tary monarch whom I shall call King for
simplicity consulted with me frequently
after a few months.

When Boy was bhorn they gave us our
own home. Caan had heen very good to us;
we counted him our best friend. He swam
about the city with Nona and me helping
us to select from among the vacant dwell-
ings.
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*What a whale of a difference
just a few cents make !”’

]
i
3
3
2

— all he aifference
Setween just an ordifary cigarette
and—FATIMA, the most skillful

slend in cigarette Instory.

RAlLWAY MAIL CLERKS
$1600 T $2300 A YEAR -~ einl s

Railwav Mail Clerks City Mall Carriers ,-_ my part senl me without any clligation wiatever on

& and entirely free of eharge: (1) A foll tle-
Customs C'gﬁ;ik at Washingt‘:\:, P[").staé Clerks O seription of the positiim clrecked belew; (2) Speciiuen ex-

B amination ul]lesnons: H:)l Free copy of ill‘lluymmd( hook,

3 ~“Government Pusitions and [Mow to et Them; (4) A
, MEN—-WOMEN 18 OR OVER ' @ List of U. 8. Govermuent Jok now obtainable.

_Shori  Hours Fleasant Work .?V ; Railway Mail Glerk ((ss:?ggé:ggg;

. = . om e (0D-%1

R g N ity Mail Carrier . . . . . . . | (51400-51800)

Long Vacation With Pa e Mail Carrier . . . . . . . (%$1800-%2600)

3 ’ _Clerk at Washington, D, €. . . . . . (3114D-31800)

Maud Coupon Now. Act At Once.
DO IT TODAY. TOMORROW "

MAY BE TOO LATE! "

Name
Address

GOV'T. HELP NEEDED

1men, women, boys, girly, 1Y to 65, willing to accept
Gorewnment Posmons $117- SZO. stationary, ator near
bome, or traveling, Write, Qzment ,383.
St. Louis, Mo. immediately,

‘ Pmnt Your Own

Qards.cireulars labels ook, paper. Press§12.
Larger $35 dob press §15). Save money. Print
for others, big profit. All easy, rules sent.
A W rite factory For presscatalog. TYF E.cards,
-~ THE PRE3S5 CO., D-47 Meoriudan,Conn,
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MARKO ey

90 AMP. HRS.

IN RUBBERLITH CASE
Ornamental As Well As Efficient

The Rubberlith case is a composition case with
a high gloss giving the appearance of ebony. It is
moulded in one piece, including handles and cells—
no jars to break—and is practically indestructible.
A worthy addition to your set.

ALL SIZES, FROM 2 VOLT BATTERIES UP, CARRIED IN MAHOGANY FINISH CASES

DISTRIBUTED BY

MARKO STORAGE BATTERY (CO., 210 West 54th St.,, New York, N. Y.
MARKOQO STORAGE BATTERY CO., 102 Jefferson Ave., Brooklyn, N. Y.
RADIO DISTRIBUTING CO., 8 W. Park St, Newark, N. J.

ALBANY RADIO CORPORATION, 356 Broadway, Albany, N. Y.

THE VERMONT RADIO CO., Richford, Vermont.

SCHIMMEL ELECTRIC SUPPLY CO., 526 Arch St, Philadelphia, Pa.
CONSOLIDATED WIRE & MCHY, CORP., Green & Congress Sts., Chicago, 111

Sold by Radio Supply Stores and all Marko Serwvice Stations
MADE BY

MARKO STORAGE BATTERY CO.

1402 ATLANTIC AVENUE, BROOKLYN, N. Y.

W T T TR T T T P S

HERE’S A DANDY
“B”” BATTERY

Built under rigid specifica-
tions to give forth the best
for radio reception. A Bat-
tery built by experts—guar-
anteed to satisfy you.

Use a Rosendal “B” Bat-
tery when youre going
after distance. See how clearly it brings the signals in.  You will
be surprised too, at the length of service it will give. Sent direct

to you from the factory all charges prepaid at these exceptionally
low prices.

Large  Medium  Small Send M. O. or order C. 0. D.
221, V. Plain ....$1.66 $1.33  $0.93
221, V. Variable.. 1.84 1.50 1.00 R@ SEN D A! @-
45 V. Plain ... 3.33 2.33 e
45 V. Variable.. 3.66 2.66 9000 Chemical and RmﬁoEﬂjneere

Ask for Circular on other radio parts 2 and 4 Stone Street  New York

CATALOG = S/
Latest Reflex and Neutrodyne FCi‘:cEitE ; M
EVERYTHING IN RADIO

One of the largest co fplete stocks in the
world. 40 diagrams of latest Hookups.

DEALERS ALL OVER THE U.S.

. Making big profits handling our supplies, 24-hour
service. Goods shipped same day order received.

OMfGa

WHOLESALE RADIO DISTRIBUTORS,
Dept. F. 6 W. 14th St., Kansas City, Mo

Here’syouropportunity. Radioneeds
you. Win success in thi$ 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, mstall’ operate, repair. maintain, nm‘i
sell all forms of Radno npparatus My new methods
are the most suceessful in existence. Learntoearn

$1,800 to $10,000 a Year

F R E E ‘Wonderful, home-construction, tube
receiving set, of latest desmn_

Writefor‘‘Radio Facts®’ free. Engmeer Mohaupt.

American Electrical Association
Dept. 63 4513 Ravenawood Ave., Chicego

L == — —

Insure your copy reaching you each month. Subscribe to Science and Invention
—3$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Can you picture us upon such a journey?
The horizontal streets were like square tun-
nels twenty feet broad and equally as high
—top and bottom a tangle of woven, green-
brown vegetation, carefully pruned; sides
formed by the rows of houses. There were
windows and doors to the houses, w th
removable screens of vegetation.

The streets were artificially lighted. In
the open water outside the city there was
enough light inherent to the water itself to
give a sort of twilight. But within the city,
shut in by all this vegetation, it would have
been too dark for comfort. At intervals
along the streets a transverse strand of vine
was stretched. From it hung a huge pod—
half as big as a man perhaps. The pod was
a vegetable air bladder, of a variety whose
walls were exceedingly thin and translucent.

From these pods, which hung like lamps,
a greenish-silver glow emanated. It spread
downward in a ray of illumination through
the water of the street; it cast queer, blurred,
monstrous shadows of the Marinoids swim-
ming past it,

You will be interested to know what the
light was. Small, self-luminous organisms
were gathered from the open water and
placed—hundreds of them—in the trans-
lucent pods. Similar organisms to these
form the familiar “phosphoresence” of the
tropical waters of your Earth. But these
were much larger—more the size of your
glow-worms.

MARINOIDS AT HOME

We swam slowly along. A few Mar-
inoids were in the streets, passing us as
they went to their occupations. From a
window, or the bottom of a doorway, a
naked child would peer at us with bhig
curious eves. In a horizontal street of
more pretentious houses, where the tun-
nel deepened to two stories, a woman sat
in the corner of a little balcony, nursing
her infant. Beside her, two older chil-
dren played a game with shining opales-
cent shells,

We turned upward into a vertical street.
You would call it a huge elevator shaft.
Its lights were fastened to the sides of
buildings. Here the houses were one on
top of the other— a single low story only,
and very long horizontally, Nona did not
like them; one was vacant here and Caan
suggested it but she refused it decisively.
1 had no opinion to offer; they all looked
all right to me.

We swam upward and soon reached the
central cube of open space. Here was the
ruler’s palace. Open water surrounded it
on all four sides, and on top. The main
stalks of the building grew above it with
rraceful hovering fronds of green—fronds
whose smallest pods were luminous like
a hundred tiny Chinese lanterns—under
which, on the roof of the building, was a
garden. There were small plants growing
there, gleaming white shells laid out in
designs, a bed of black ooze with brilliant
red things like flowers growing in it
row of small illuminated pods formed a
parapet to the roof-top.

The main building was not as large as
the term “"palace” sounds—it was not over
fifty feet in its greatest dimension. It
had both vertical and horizontal balconies.
and a broad horizontal doorway near the
top—a doorway built of shimmering iri-
descent shells plastered together with mud
and a gluey substance which was made
from one of the Marinoid plants. And on
a tiny platform by the doorway lay the
shell sleigh with its marine animal and its
driver in walitin in which I
had first seen the KNing.

It was to us a magnificent dwelling, this
[)dldCC. Nona and I floated before it, gaz-
ing with awe. But my heart sank, for I
LllC\\ that now once Nona had seen it, we
should have much more difficulty in select-
ing our own humble little home.
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Now Brings You
This Famous

TUSKA

(Licensed undsr Armstrong Regeneraiive Patents)

3 -Tube Receiver with

Complete Outfit

Outfit absolutely complete. Positively nothing

additional needed. Without a radio set you are
missing the greatest thrill of your life.” Think
of it! All abeut you the air is filled with won.
derful concerts, grand operas, dance music,
lectures, etc. But without a set you miss it all.

Easy Monthly Payments!

Now you car: buy a Standard Set, ot known
value, with complete outfit and pay as you
enjoy it. Every set shipped on basis of satis-
faction guarenteed.

Write TODAY

Send at once for our %reat special offer on this
wonderful TuskaOutfit. A postcard brings full
details. Number of outfits lxmxted Don’t delay.

BABSON BROS., Dept.53-33
2843 West 19th Street, Chicago, Ill.

GYre Im }rm)ed
GETS 'EM FROM

MIRAC COASTS TO COASTS

Clearly and distinetly, too! TFor our users tell us that
Cineinnati hears Frisco, Denver hears Schenectady, New
York hears Havara! Scores of long distance reeords were
miade on these ivstruments last year so with the many
new retilnements incorporated the result ootained now
will be far better than ever.

HIGHEST 2Q2UALITY AT LOWEST PRICE

This has alvays been the MIRACO Lkev-uote and the
ﬂmugan(l% of sete now in use are a fitting tribute to

[IRACO’S excel ent performance, Many new improve-
nu-nls, sueh ag wrew sockets resting on shoek-absorbing
pads—a  reflnement found only in the mast expensive
sets—rheostats with multiple resistance windings, making
it possible to use either dry cell or storage Imttery tubes,
and a unew alumisum shield that prevents amnoying body
capaeity cffects, are embodied.

Cabinet is of solid mahogany-——workmanship the finest
——gperition extremely simple yet always dependable.
2 tube outfit shown ahove
| tube outfit ..
4 tube outfit shown below

Write for our new bulletin today,

DEALERS—JOBBERS
Write for our propesition quickly,
AGENTS
Tliere’s still some territory open—Write er wire.

THE MIDWEST RADIO COMPARY

809 Main Street, Cincinnati, Ohlo.

It was indeed, almost the time of sleep
before Nona made her choice.  She
selected a two-story house, at the inter-
section of a horizontal with a vertical
street, It had one room upstairs, and
two downstairs—small rooms, you would
call them, no more than fifteen feet cube.

But the house had a little horizontal
balcony upstairs, On it Nona could lie
and watch the people passing. And Caan
told us that these streets were on the route
the King habitually used when leaving the
city with his equipage. I think it was the
balcony that decided Nona. For myself, I
was pleased because we were only a very
short distance from the home of Caan.

Our room of sleep had bunks built into
the wall-—bunks which were soft with a
springy growing mass of mattress—a grey-
white growth which yon would call a
sponge. There was a large ornamental
shell s:anding like a table in the center
of the room; and a window giving onto
the balcony and the street. The window
had a leafy, swinging blind for privacy.

VENTILATION

For ventilation we left the window
open. Ventilation, you say! Ventilation
in a city of water! Most assuredly.
Your most humble fish will die without

fresh water, We were using the air held
in solution by the water; and fresh water
with new air was constantly necessary.

Once, after each time of sleep. the whole
city was ‘“ventilated.” Swimming animals
—sleek shining things of brown, with
slimy hodies like wet seals—pulled a sort
of shield rapidly back and forth through
the streets. The shield was large; it al-
most filled the street, TIts movement stir-
red the water; pulled the water by suction
into the city from outside.

I was describing our house, but there is
so much to tell you I must be briefer.
Downstairs we had circular shells to re-
cline in and a place to store and prepare
our food. And every room was lighted
with a pod which had a green-moss shade
that could envelope it when darkness was
desired.

Nona was delighted with the house and
immediately began planning a hundred
ways to improve it, The place was in good
repair, but there was much pruning and
retraining of the vegetation to be done.
And then, when we had slept in the house
but once, and were both busily engaged
with our own affairs, Og came to see us.
He came to see Nona, I should say—for
certainly 7 never liked him. His coming
was the immediate cause of my being
forced to display my physical strength—
to which occasion I have already alluded.

I fought Og twice—the first time in a
pretentious hand-to-hand combat hefore
the King’s palace, which attracted the at-
tention of the entire city. It was a queer
combat—unfortunate for me, I shall tell
you about it at once.

II1

Og stood in our little doorway, talking
to Nona. He was a young man about my
own age. | have since learned he was not
full-blooded Marinoid—but that can come
later. He was somewhat taller than Nona,
but shorter than myself. His legs, with
their connecting membrane, were bare to
slightly above the knee. From there to
his shoulders, he was dressed in the char-
acteristic Marinoid fashion—a single-piece
garment of green woven grass. On his
bulging chest he wore an ornament—a flat,
circular affair of many tiny shells linked
together. His four, tentacle-like arms
waved before him. The hair on his head
was thick and matted, but short. With
one of his pincers he would occasionally
brush it—a gesture evidently intended to
impress Nona with his grace,

Og's face—with features not much dif-
ferent from my own except that his mouth

- ——WWW americanradiohistorv com-—
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HIGI‘I SC!'IOOL
COURSE IN
TWO YEARS

You Want to Earn
L]
Big Money!

And you will not be satisfied unless
you earn steady promotion, But are
you prepared for the job ahead of
you? Do you measure up to the
standard that insures success? For
a more responsible position a fairly
good education is necessary. To write
a sensible business letter, to prepare
estimates, to figure cost and to com-
pute interest, you must have a certain
amount of preparation. All this you
must be able to do before you will
earn promotion.

Many business houses hire no men
whose general knowledge is not equal to a
high school course, Why? Because big
business refuses to burden itself with men
who are barred from promotion by the lack
of elementary education.

Can You Qualify for
a Better Position?

Wehave aplan whereby youcan. We
can give you a complete but simpli-
fied high school course in two years,
giving you all the essentials that form
the foundation of practical business.
It will prepare you to hold your own
where competition is keen and exact-
ing. Do not doubt your ability, but
make up your mind to it and you will soon

have the requircments that will bring you
success and big money. YOU CAN DOIT.

Let us show you how to get on the
road to success. It will notcost you asingle
working hour. [t costs you nothing but
a stamp.

American School
Dept. H.326 Drexel Ave, & 58th St., Chicago

American School
Dept. H-326 Drexel Ave. and 58th St., Chicago
Sena'me tull information on the subject checked
and how you will help me win success.

wArchiteet Lawyer

..... Building Contractor ....Machine Shop Practiee
..... Automobile Engineer «..Photoplay Writer
...Automobile Repairman ..,.Mechanical Engineer
..... Civil Engineer «..Shop Superintendent
...Structural Engineer ... Employment Manager
..... Business Manager w..Steam Engineer

..... Cert, Public A ant ...For hi]

..... Accountant and Auditor ....Sanitary Engineer
...Bookkeeper w..Surveyor (& Mapping)

....DraftsmanandDesigner ..... Telephone Engineer

...Electrical Engineer ....Telegraph Engineer

...Electric Light & Power ..... High School Graduate
..General Education ire Insurance Expert

..Vocational Guidance :::.Wireless Radio
..... Business Law «...Undecided
Name. .
Address..
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nmuncine the “GEMPRONE”
the

DOLLAR

1000 ohm
ADJUSTABLE

PAONE \
Adjust able@%lg’ﬁ}é%r

Don’t judge the “GEMPHONE” (Patent Pending)
by its price. It is the cheapest radio o
phone on the market but its exclu- $l ‘LUlth 3 ft. COTd $

sive features place it in a class by Shipping Charges Prepaid
itself. Its performance, the cla;lty @ ety poEs fn G U, L
and volume of sound reproduction, .
the faithfulness with which it repro-

duces radio broadcasting and code, . q
the exquisite quality of tone to- ThlS Complete RadIO

gether with a remarkably loud and iui TT—=A_ "o
clear volume, make it the eqpal to, RecelVIng \ f\ }]‘ J
and in many cases the superior of, Se‘(’ RS [
phones at three and four times its Consisting of || :
price. - Radiogem
The “GEMPHONE?” is of stand- Gemphone
ard type and made of the very best and Aerial
grade of materials throughout, It
is adjustable—one set screw enables 5250
you to adjust the phone to secure
perfect reception under any condi- This outfit Is ab-
g solutely complete. It
tion . d i'ncludes e\'heryt.hi;m
The case is made of turned wood, Jou need to_hear the
an exclusive feature with the market Teports, time

“GEMPHONE.” This feature is signals, ship clls or s
i i ionall sages. Nothing more D 9
rpsponslble for its exceptionally I e (Patented lan. 8, 1924)
rich and mellow tone. or ltluhesl nfedted—lpo u;t)lacteexl) (:jf an}yetk;m‘inacticul
» 3 The simplest radio ou nade—y 3 pr
The “GEMPHONE 1s SOlddul’l- as l,hlg mosg expensive. A crystal r]ecelv]lng setltlmt
il 1 you can operate and enjoy even though you know
assembled. The coil is woun t.O absolutely nothing ahout radio. You recelve the
1000 ohms—all you need to do is RADIOGEM unasse{nb}ed, rtnglemek:‘ with alcliarég
M written instruction book, which shows you how
to place the parts into the Cas%,. (;lxlickly and easily mn\struct lt:le seti u?}ng l?nli\;
i j i n your hands and a seissors. ‘The instruction bool
tlghten up the ad]qstmg SEY & explaing simply and eompletely the principles of
connect the terminals and cord. radio and its graphic illustrations make the as-
Qur instruction pamphlet shows sembling of the RADTOGEDM real fun.
how to assemble it in two minutes, Price of Radiogem without phone or aerial, $1.00

using only a screw driver.
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was larger and his eyes slightly protrud-
ing—was nevertheless most unpleasant.
His chin was weak, his expression egotis-
tical; and more than that, I never liked
the way he looked at Nona.

A queer sort of being—this Marinoid—
for me to he jealous of! If you are think-
ing that, you are wholly wrong. We were
living in a Marinoid world, and in all that
world only Nona and I were queer-look-
ing! [t was we who were abnormal, not
they!

Nona, with her flowing hair and her
short grey-green Marinoid jacket, was to
me the most beautiful creature in the
world. But, as Caan pointed out, our eves
—Nona’s and mine—were set too deep in
our head to be of real use in seeing side-
wise. Our mouths were too small to admit
the water comfortably, and our chests too
small and immobile to handle it properly.
Two arms, which could bend in only one
direction, were surely not so advantageous
as the four Marinoid arms: and our legs,
without the connecting membrane, would
keep us always very indifferent swimmers.
This was before I demonstrated my muscu-
lar strength; Caan changed his opinion a
httle after that.

THE INSULT

I have wandered from Og. Nona un-
wittingly attracted him, in spite of her
physical handicaps. I know why now. He
was a half-breed; the blood in his veins
whicl: was not Marinoid barred him from
finding a mate among the Marinoid women.
And when Nona came he wanted her.

I did not know this at the time, but I
sensed it. And Nomna too was afraid of
Og, though she had not shown it out-
wardly.

I was in the other room this time when
Og came to our new home. He stood
there talking to Nona; and suddenly I
heard her scream. I launched myself in
a dive through the inner doorway. They
were up near the ceiling and Nona was
struggling with him. He was laughing;
he dropped her, and came swimming down
to face me, still grinning insolently.

“She is tempting” he said. “She has
learned the wayvs of the Marinoid women
very quickly.”

I swam -at him, but he avoided me;
and before I could seize him, Caan ap-
peared in my doorway and stopped me.

Nona was crying. Caan would let me
do nothing. Physical altercations were a
dire offence in Rax. I could report Og
for trial and punishment, but I could not
personally attack him,

In his insolent confidence, however, Og
did the one thing T would have wanted.
He swam at me and struck me lightly in
the face with the side of his left-front
arm. It was not so different from one of
your old customs here on Earth. He had
challenged me to public combat. A duel?
Call it that, if you wish.

Caan made all the arrangements. We
were to fight after the next time of sleep,
in the open cube before the King’s palace,
with tne King, Queen and young Prince on
the palace roof to judge us.

Nona was frightened; she cried all that
day. At Caan's suggestion we slept that
next time in his home, where his wife (I
use the term wife, although it is inapplic-
able) could care for Nona.

The combat was to he without artificial
weapons—and in spite of Nona's feminine
fear—I could not take it seriously. I was
only twenty, you will remember, and youth
is absurdly confident in itself.

Caan, however, was very grave. I did
not know it at the time, but the combat
was intended to be to the death. Og un-
derstood it so—and the whole city was
stirred by it. As for the King, it would
be an interesting sport for him as specta-
tor; a thousand times of sleep had passed
since such a sight had been offered.
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Caan was very kindly to me that eve-
ning, solicitous and perturbed. Once he
started to question me about my methods
of fighting.  Youth is so foolish! I
laughed at him.

“I shall twist him in my hands before
he can touch me,” [ said boastfully. *We
will not talk of it now, my friend Caan.
It frightens my Nona.”

At ance he subsided. He had indeed
something important to tell me. But my
words chanced to make him think I knew
it. The Marinoid is by nature reticent; he
will force nothing upon you—offer no ad-
vice that you do not solicit. I was as it
happened entirely ignorant of this thing he
feared ; had I not been I should have looked
forward to the combat with alarm and prob-
ably terror,

Nona would not go to the scene. But
Caan went to represent me, and he lay on
the palace roof beside the King.

THE SCENE OF THE FIGHT

The cube of water was a Dbrilliant, gay
arena. [lluminated air bladders were hang-
ing from the palace balconies and from
the foliage above its roof-garden. Every-
where about the cube, top., bottom and all
four sides, these lanterns were banked in
rows, so that the open water in which we
were to ight was a bright, greenish glare
of light.

On the roof-top there were perhaps ten
Marinoids in addition to the Royal Fam-
ily. They were reclining behind the row
of lamps: and these lamps were shaded
like the footlights of one of your theatres.

Across the cube, facing the palace, were
a few halconied houses of the more import-
ant inhabitants of the city. Their lights,
too, were shaded to throw the beams out-

ward toward the open water. These bal-
conies were all crowded with Marinoid
men and women.

At every street entrance to the cube

other Marmoids were crowded; a hundred
or more of them lay prone on the lower
surface, their gaze dirccted upward. And
above, & swarm of others clung to the roof
of the arena, or hovered in the foliage,
staring downward.

The King's sleigh was gone from its
platform; a group of his guards stood
there instead.  Occasionally one would
swim out to warn back a trespasser.

When Caan and T arrived, the figure of
Og, nude save for a loin-cloth, was hov-
cring alone near the center of the open
water; his legs were moving very slowly,
his four arms waving as he sustained him-
self. Every eve in the crowd was upon
him. His face hore a confident, leering
smile—the challenger waiting for his op-
ponent,

Shouts. arose as Caan and I pushed for-
ward through the crowd. Caan tovk my
outer garment, and with a grave word of
cncouragement, left me. My gaze followed
him as he swam upward to join the King’s
party.

A hush fell upon the crowd. The water
now was soundless; then suddenly Og
called to me—a sncering shout of defiance.
My youthful blood flowed hot with anger.
I was not afraid; I was sorry Nona was
not here to see me fight,

Slowly I mounted upward through the
empty water to meet Og. And then the
Queen did a curious thing. Her soft but

commanding voice rang out over the still-
ness; she ordered me up to the roof-top.

[ obeyed, hovering respectfully hefore
her.

“I hope that you will win,” she said
softly, yet loud enough so that all might
hear.  “You are badly equipped to fight—
but vou are in the right.”

There was some applause, for Og was
not popular in Rax; but she silenced it.

“Go—do your best." She dismissed me
with a gesture.
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As I was turning away, my heart sweil-
ing with pride at the incident, the young
Prince—he was about my own age, and had
already shown some liking for me—called
out softly but vehemently:

“Nemo, do not let him touch your head
and feet at the same time.”

“No,” I said, “and I thank you both.”

I swam slowly back to meet Og. 1 had
no idea what the Prince meant; but I
followed his warning as well as I could,
until in the heat of the fight, as you shall
see, I forgot it.

Og was waiting, facing me alertly. His
arms and legs had ceased waving; his
he was sinking slowly
downward. I followed himm down with
no more than ten feet separating us.
wondered when he would come at me. 1
would wait; then grip him around his
chest and crush him with my superior
strength,

The silence in that bright, glaring water
was oppressive; we were sinking nearly to
the bottom of the arema. Without warn-
ing, I doubled my body and dove forward
—rushing at Og with all the strength I
could put into my swimming strokes.

v

I was a good swimmer; there are none
like me among the humans of your Earth.
But I soon found I was not the equal of
Og. He e¢luded my first rush. With his
arms close against his sides, his body slip-
ped between my outstretched hands. He
mounted upward—a pink streak through
the glaring water, ’

I was after him. Up in the foliage, al-
most directly over the King, he hovered,
waiting for me. The contemptuous smile
on his face maddened me. As 1 came up,
he turned sidewise into another dive, but
I gripped his ankle as it went past me.

The crowd was shouting as we flound-
ered, churning the water. 1 was trying to
turn and clutch Og around the body. But
he twisted away. 1 knew, if I could once
get him in my grip, 1 could crush him.
But he seemed to know it also.

I still held his ankle, and he did not try
to kick himself loose. He seemed to be
manoeuvering .for something. He was
swimming forcibly downward now, using
his arms but leaving his legs limp. It drew
our bodies through the water in a single
straight line, like one boat towing another.
Then Og turned into a sharp circle. I still
clung to him, and his body, bent like a
bow, went over mine. The movement
brought his hecad near my feet. One of
his arms swept down, made a clutch for
my ankle, but missed.

I heard the shout of mingled horror and
relief from the crowd. I was now above
Og. Our turning movement confused me.
The bottom of the arena was over my head
in another instant; then the side and top
swung past.

Og made another clutch at my ankles;
and warned at last of some danger which
I did not understand, I dropped him
abruptly and swam away. He did not
chase me, but turned over a few times
more and then hovered in the center of the
cube.

Into the upper foliage I swam. I was
breathing heavily. My chest seemed con-
stricted. I was not physically able to un-
dergo such exertion without distress. [
realized it, The excess oxygen my blood
was demanding could not be obtained by
my lungs from water, I would have to
get my grip around Og at once.

Some of the spectators were now shout-
ing at me derisively, They thought that
after this first encounter I was now afraid
of my adversary.

Afraid? I was beginning to be in truth.
I ground my teeth, and turning, head down-
ward, again dove for Og. He waited,
quietly; he was tense again, his body
slowly sinking. .
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Ten feet from him, I brought myself
up short. We faced each other, both
sinking gracually. Once he slid forward,
and made a pass at me with an arm. But [
dove away, returning at once.

We were nearly at the bottom of the arena
when Og suddenly threw all four arms above
his head. His body was bent forward,
crescent-shaped. It seemed to be my op-
portunity. - I rushed at him. He retreated ;
and as [ came into an upright position for
another lunge, his body bent over me like
a bow. On= of his feet touched one of
mine; and simultaneously his fingers struck
my head.

For a brief instant I was conscious that
his touch seemed to burn. A tingling
shock ran through me. Then, inert and
unconscious, my stiffened body sank slowly
to the bottom of the arena.

\'

I recovered my senses, and heard dim
voices around me. I did not open my eyes,
but lay quiet, half in a dream. I remem-
bered the combat; I thought, perchance, I
was dead. I recall now how vague mus-
ings floated through my brain. I had been
alone on a metecor—then I found people—
civilization. Unhappiness and strife had
come with them. To be really happy and
at ease, one ought to be alone in his world.
And yet, there were friends to be found.
as well as enemies. There was Caan, and
the Marinoid Prince. He was my friend:
he had wirned me against Og. And there
was love to He found too. Nona!

The thought of Nena stirred me to fuller
consciousness.  The voices around me
seemed to grow louder. I opened my eyes.

I was in a bunk at Caan’s house. Caan
was there beside me—and an old, bent Mar-
inoid whose work I knew was the care
and treatment of the human body in dis-
tress,

. Nona was sitting on the hunk close to
me; her wonderful golden hair floated
above us. Her face was white and set. As
she saw me stir and open my eyes, she
burst into sobs. My arms went up to
pull her down to me. My Nona! And
Caan. My friend Caan was gravely joyful
to see me come back to life.

The old Marinoid was talking quietly
to Caan abou: me, and then he left. Nona
ley in my arms; presently the Prince sent
a messenger fo inquire if [ were recovered.
My cup of happiness was full.

It was far into the next time of sleep
after the combat before I had regained my
senses; and throughout all that time Nona
and Caan had been beside me. I did not
seem greatly injured. I was soon strong
enough to talk with them, to find out what
Og had done to me.

It was simple, and when I understood it
I shuddered a: the danger into which I had
so rashly and ignorantly rushed. Og had
shocked me into insensibility with a bolt
of animal electricity. The bodies of all
adult male Marinoids contain special elec-
trical organs for the generation of it. The
bolt can he released at will; its control is
entirely voluntary.

Og, had manoeuvered, I recalled at once,
to get me into the right position to receive
the maximum shock. His hody was bent
over me like a bow; he touched my ex-
tremities, with his extremities simultan-
eously: and the current, passing through
my body, had all but stopped the beating
of my heart.

Caan had taought I was on my guard
rcgarding this. My words had made him
think so; and I had refused to discuss the

fight. And the Prince had meant to warn
me of it.
I had indeed, heard of this natural

weapon possessed by the Marinoids. But
in my youthful confidence I had forgot-
ten it, for the use of it against a human

(Continued on page 1179)
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ing units. Installation is a matter of moments only.

For complete details regarding this and other Erla
improvements, including latest reflex circuits, ask

your dealer for Erla Bulletin No. 20, distributed

gratis; or ‘write, giving your dealer’s name.

Electrical Research Laboratories

2515 Michigan Ave., Chicago

ERLA

New ! H.P’. 110 volt, guaranteed motors, 60 cycle
R AC Complete with cord
plug and pulley.

Gen.  Rlee. 1725
speed .......... $16.00

Gen. Elec. P.
Rep. Ind. ..... $39.00

Master

4 Rep., Ind. ..... $52.50
One Year Guarantee ' ! T .}?eﬁrf'..sso.oo
Master 1% ILP. Rep. Ind. ............... $68.00

All makes and sizes up te 100 H.P, both new and
rebuilt. Motors bought, repaired, exchanged. Let us
quote on your needs.

Satisfaction guaranteed or money refunded.
Illustrated catalog of Motors and Supplies Free.

HYRE ELECTRIC COMPANY

631 M So. Dearborn St. Chicago, I,

Insure your copy reaching you each
month. Subscribe to Science and Inven-
tion—$2.50 a year. Experimenter Pub-
lishing Co., 53 Park Place, N. Y. C.

www americanradiohistorv com

The Real Metal Solder in Paste Form

SOLDERALL

e, Ot New
SOLDERALL BLOW TORCH )
of Heavy Solid Brass

Indispensable in the Home, Garage
and to the Electricidn. For Solder.
in_Radio, House Wiring, Jewelry,
lgnition, Kitchen Utensils, Ete,

S 25¢ 3
SOLDERALL CO. Dept. S Newark.N.J.




1178 Science and Invention for Ma-ch; 1924

RADIO
1| FOR ALL

= By H. GERNSBACK

Editor “Radioc News,” ‘“‘Sclence and
Invention’’ and “'I’vactical Electrics’

Awards im $50.00
Psychic Motor
Prize Contest -

(Continued from page 1170)

With over 130 illustrations and diagrams, and
12 photographs, 300 pages, size 814" x 512"

AUTOTRACTOR

IXTY thousand men
spent a stamp to get
mybook that costs mea

|

Tiesz

]

o

fy//m

i

dollarto print, and every

man now has good job, DAY S
or his own garage or

shop. These men get dollars in this fast
growing field while youn are picking up
pennies. I trained them in47 daysand they
went right out successful. You can bz
prosperous, too.

NO EXPERIENGE NEEDED

I don’t care what education you’ve got,

—_———

or what experience you've had. T use tools e
—not pamphlets. My instructors are ex- TR
perts, take a personal interest iu you. Air heated by the hand and being deflected by the thumb 3rd Edition
Equipmentcost me $200,000. Gymnasium, is the cause of operation of' th% psy%hic mhotor intthe
i i ini i le mention.
swimming pool, clubrooms for my stu- opinion of the winner of the irst honorabl i
I This is without a doubt the only cause for its rotation,
dents. Andatacostso lowit willamaze you. because if the hand is turned upside down the warm air What the Book Is.
will stitl rise, but due to the fact that the thumb s A combination of a radio course for the novice In
wh our arage or op now on the bottom it cannot deflect the air current, and radio telegraphy and telephony with a reference book
. the motor will not turn if the air in the room itself is for the mare experienced amatenr. Half a dozen books
Over 20,000 Sweeney trained men own relatively guiet. Smoke from a cigarette pla{:ed' on the L) ([,
i iz . edge of the table will indicate whether or not there are .
e B e vy eehel b5 speak o, For the Beginner.
but they were Sweeney trained and made 0 theory of radio carefully explained with draw-
gOOd‘ b\Neeney tralned men in con&jtapt l)oscrl_ptinn of and Instruction for ()u_erntlng ir}stru-
demand, at $1503month and up, no limit. New Loud-speaker ments of receiving and sending sets. with all picture

diagrams of the wiring of the apparatus.

Tlow to make your own recelving set, costing from
$3.00 to $30.00.

Iow to read diagrams; for every picture ddiagram
there is a corresponding technical diagram using the
symbols instead of drawings.

ITaw to tune sharply and eliminate interference from
other stations.

How to protect your set from lightning and the
laws regarding installation.

Explanation of time and weather signals.

1 train you right for these real jobs be-
cause I kiow exactly what you need to
make you expert.

I'll Pay Your R. R, Fare

I'll send you this FREE BOOK. Tells
you all about the Sweeney School—how
the others won success—how men come
from all over the world to this school—
of the hundreds of openings for you. I
give you FREE RADIO COURSE. I refund your
railroad fare from any part of the United States.
And that isn’t all. Have still another remarkable
offer if you will mail coupon now.

For the More Experienced
Amateur,

Ttow to make a practical vacuum tube detector, two
stage amplifier set costing less than $50.00 that will
work.

How the radio compass works,

A1 about uiderground aerials, loop aerials and
directional aerials.

Formulae for finding wave length; miscellaneous
formulae for finding capacity of condenser anc other
instruments. Tables of wire resistances, wave lengths
and their eorresponding frequencies, approximate wave
tengths for different aerials, tuning coll data, and
much more invaluable information.

| AUTOMOTIVE SELECTRICAL SCHOO
0-CSWEENEY BLDG. KANSAS CTTY, i)

No Colored )
Students ’ %o
Accepted % ¢
e“h\“ e,?«\

,:”‘GQ:' ‘.’0(‘3(

k agiRts) "ee

S & DY o
,I"" o3 T

Special Features.

Lists of all the broadeasting stations in the United
States and Canada for concerls, time signals, weather
veports, press, stock market veports, ete.. with their
call, wave length and time of sending.

Detailed description of Washington weather signals
and thelr translation.

Deseription of a modern broadeasting station and
its operatioun. ‘

Large map showing location of all U. S. radio tele-
phone broadcasting stations suitable for hanging up in
radio room.

WANTED!

The Editor requires for his personal use in
his library, the following copies of the

ELECTRICAL EXPERIMENTER This loud-speaker employs a laminated voice coil core as $ .OO Q
a part of the permanent magnet field. This chbviates OStpal

May, June, July, August, September, Oc- the necessity of additional battery, transformers, or iu-
tober, November and December, 1913, duction coils, permitting the audio-frequency impulses to
January and February, 1914, If you have act directly upon the armature through the multiple wind-
these copies, kindly communicate with the ings of the voice-coil. As the positive magnetic flux flows

Editor, stating the value you place upon ||| Lot exied (60 o 1 P et by the rma PRACTICAL ELECTRICGS CO.

& ture extendin i 7

g from the negative leg of the magnet, cam
Mr. H. GERNSBACK pleting the magnetic circuit, braken anly by the stress of 53 PARK PLACE, NEW YORK CITY
53 Park Place New York City the armature-lever in conjunction with the diaphragm, the

air-gap being governed by the external adjustment screw
through the flexible spring attached to the armature.

www americanradiohistorvy com
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#World's Greatest:y |
PRS- JEBARGAIN

written 2-Year Guarantee
Your Proof of Performance
SAVE 50 PERCENT

and get a ‘‘B’’ Battery and Hydrometer or

a Nickeled Auto Spotlight Free
Thousunds of Science & Invention readers witl
do just that thru this amazing World DBattery
offer. They will buy the famous 2-year guaran-
teed Wuold Battery at the lowest price ever
quoted and with it they will get free a hydrometer
and a "B’ DBattery or _a nickeled Auto Spotlite.

Compare These Prices

5 Per Cent Discount for Cash with Order

Automobile Prices Kadio Prices

6 Volt, 11 Plats - - §12.25  “hecial 2 Voit Storage Bat.
w. D, 13

Fori, Chev,, Mitchell, Hup., .D. 11 an . D.
Grant, Eigin, Velie, Saxon. Tubeah. Wil rulr; 200 hours on
G Volt, 13 Plats - - $14.00 e SHATKG | Rechurkesple.
Overland, Buick, Reo, Paige, ory - e DTG
adson, Nash, Stude., Dort.  For 0. V. 199 Tubes. Same

12 Volt, 7 Plats - - $17.00 ¢y fesfures as 2 Volt, )
Maxwell, Docge, Regal, 6 Volt, 80 Amps. - 10.00
Frank., Eriscos and Crow: 6 Volt, 100 Amps. -  12.50

Elkhart. 6 Volt, 120 Amps. 14.60
Give year and model of car 6 Volt, 140 Amps. - 16,00

SEND NO MONEY
You need not send & penny. Just clip this ad. and mejl with
your name and address. The battery you specify will be shipped
to you the day your order is received. When the battery arrives,
inspect it—reas

WORLD BATTERY CO.
1981 1219 So. Wabash Ave., Chicago, Iil,

. Nickeled
Your Choic

Auto
N, FREE

Dept.

Spotlight

N

g 7
Battery and
Hydrometer /\

DSO

Tone Tested

THE lowest-priced first quality headset on the

market today. Comnare with headsets costlng
twice our price.  Return ours if not satisfled. Our
written guaramee protects you, Send $3 by regis-
tered mail or money o-~der. Buy direet of us and
save the difference. We ship, postage prepald,
same day order is received. Ask for our

Free Catalog of Radio Parts
EDSON RADIO SALES COMPANY

4 Elmwood Providence, R. L

ACUUM TUBE

RADIO SET

____ Can receive 100 miles and more

RUSH 75 &ara

bhow you can_get a

Vacuum Tube
Radlo 8et «
ABSOLUTELY FREE |
Don’t delay; write to-
day for ¥ RADIO
KOME SUPPLY C€O.

Dept. 339
131 DuaneSt.N.Y.C,

ON
ONE

GOAST T0 GOAST o=

E. MacDonald ot Bangor, Me., received Wenatehee,
Wash., on | tube Royal Portable Broadcast Receiver.
One control. Takes all wave lengths.

Royal Portable t tube set assembled....,.. $10.00
With Phones, tube and aerial, etc...,..... 5
Autoplex circuit, no aerial—works loud speaker

on one tube—somplete with tube..... ..., 8.50
5 Tube Neutredyxne (mounted) unwired..... 49.47

ROYALTRON tabes, guaranteed, Standard

base types W.D.12 or 201A............

Adjustable loud speaker unit, list $10....,
Write for Catalog

ROYAL MFG, CD. Dept 23, 296 B'way, N, Y, C.

.50
3.75

RS M .

The Man om the
Meteor

(Continued from page 1177)

except in public mortal combat was a dire
offence against the Marinoid laws.

THE ELECTRIC EEL

You are amazed, and perhaps incredulous
at this physiological fact? You need not
be—a wery similar condition occurs on
yvour own Earth. Indeed, only the ignor-
ant can dare be rashly incredulous. In
vour own waters, as you would know if
you ever hothered to apprise yourself of

the fact, there exists the electric eel.
Your learned men call it gyvmnotus elec-
tricus. It uses agaimst its cenemies  very

similar tactics to those Og used against me.
And with very similar results, for it can
kill or stun a fish much larger than itself.
Many an ignorant native fisherman in the
smaller streams which empty into your
Orinoco River, has learned this fact to his
Cost.

And, to multiply instances, you have the
torpede and the whole family of rays. It
was from them your scientist Galvani
made his study of the electrical properties
of muscles and nerves, applying his dis-
coveries to the higher animals and to man.

I was soon recovered—and a wiser man
than before. And I swore to myself that
never again would I ignore the proffered
advice of a friend.

My first desire was to fight Og again
at once. With the knowledge of what I
must avoid, [ knew I could defeat him. I
went to the place he lived, but he was not
there.

The news that I wanted another combat
—which was my right—spread through the
city. Og had doubtless hoped I would die;
when I recovered, and scarched for him,
he could not be found. After the mnext
time of sleep, I learned he had left Rax.
Shell-fish  gatherers, working under Caan,
reported  secing  him swimming alone
toward the Water of Wild Things.

He did not return. The region known
as the Water of Wild Things was where
he had heen born, some said, and his only
relations  were among the half-savage
beings living there.

I was content. With Og gone—my scc-
ond fight with him, indeed was postponed
for a considerable time—there was nothing
in Rax to disturb my own and my Nona's

happiness.  We had our home, our love
and our son.
VI
You have heard enough, doubtless. Let

it rest there. And perhaps you are an-
noyed at some of the things I say to you?
I am an old man now, and you Earth-
people call me dogmatic. I am sorry. As
you know, I have no patience with the
man who scoffs hecause he is too ignor-
ant to do otherwise; and I assure you I
tell yvou these facts of my early life only
because you ask for them and [ think you
may profit by reading them.

A moral? Everything is full of morals;
and if you will but apply some of them
to your own life, you will be the gainer.

(To be continned)

CREDIT TO OUR ARTIST

The author of the article entitled, “The
Wonders of Saturn,” which appears in the
December, 1923, issue of SCIENCE AND
InvExTION, Isabel M. Lewis, M.A., wishes
to here give credit to Mr. Frank Paul, the
artist who made the illustrations for that
article,
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Brings You This

Genuine Underwood

Typewriter
on10Days’ FREE TRIAL

A perfect machine,

complete in every
detail. Read all
about this great offer

Yes, We Will Positively

Ship You

this_splendid Underwood upon receipt of only
$3.00. This is by far the most liberal typewriter offer
that has ever been made on 80 perfect a machine.
Nearly two million Underwoods have been made
and sold, proving conclusively that it is superior to
all other8 in appearance, mechanical perfection and
all-round excellence.

Ten Days’ Free Trial
We want you to see for yourself that this is the type~
wnterfyou ought to have, and, therefore, we make our
reat free trial offer. You merely send us the three
ollars de:
for ten full days before you decide to kee;
satisfied, every penny of your money will

to you.
Rebuilt Like New

Every Underwood wa acll Is rebuilt just Ilke new. It is dis
mantled right to the ver. T remanufactured to make
it just like a new typewriter, with new enamel. new nickel, new
platen, new key rin%s. new type; acomplete, perfect typewriter,
with two-color ribbon, back spacer, utencﬂpsevlce, automatio
ribbon reverse, tabulator, key shift lock, etc. Impossible to
tell it from a'brpnd new Underwood, either in appesrance,
durability or quality of work. o

Easy Monthly Payments
Our easy monthly payment plan makes it possible for YOU to
own this splendid machine without having to pay out any big sum
of money. You will hardly know you are paying for it. ﬁEﬁEM-
BER, you have the full use of the machine, just the same [T
though it was fully paid for,

Over 325,000 Sold

Over 325,000 people have purchased and b iafi
product, What better proof could anay’:)nee:slir!g: a::dp::il?ctoig;
of our typewriters and the integrity of this firm?*

Your Money Back

Yes, you can have your money back if you t it
have examined th ; Tased o write tanan

sit and we ship the machine for you to try
it. If not
returned

3 e typewriter carefully, used it to write

if you decide for any reason whatever that you do not care for
t. you may return it to us at our expense and every penny you
bave paid will be cheerfully and promptly refunded,

.
No Obligation on Your Part
When you send in the coupon for either further Information
nbouft omt'l&'l'leatl typewriter oﬂ’gr or forbﬁl_!a :ypeerer itaelf on
our free ial pian, you are under no il
after you have tried it aud bave decfd o youn g, i)

want to keep it,

Write Now for Our Big
Typewriter Book

telling all about our great big typewriter factory. boo
we llﬁesmm and describe l5| 'fnthu v:ri:‘&?;ymle';l‘huho{ r:
It tells in an iutel;nu‘ilnr way how Iti'ti:sh .Dl:tnld R Undery
and tosted carefully and thoron .hyly to lmura';:o n “:‘2‘:::?
chine being one you will he proug to own.

Write Right Today
Use Coupon Below

Ior yourself that you

SHIPMAN-WARD MFG. CO.
2163 Shipman Bldg., Chicago
Send me your big bargain catalog and
complete details of your surprising
offer, without obligation on my part.

wwWw americanradiohistorvy com
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| YOU will find many remarkable opportunities and real bargains in these columns.
| ings made every month by reliable firms, dealers and amateurs from all over the country.
whether supplies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most

attractive specials of the month.

accepted.

Advertisements in this section twelve cents a word for each insertion,
should accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 words

Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues,
Advertisements for the May issue must reach us not later than March 15,

: The Circulation of Science and Invention is over 177,000 and climbing every month
£ EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York City, N. Y.

Opportunity Ad-lets

It will pay you to read and investigate the offer-

R 4
Name and address must be included at the above rate.

Objectionable or misleading advertisements not accepted.

No matter what you may be seeking,

Cash

Agents Wanted

Agents—Iiest seller; Jem Rubber Repair for tires and
tubes; supersedes vulcanizatlon at a saving of over 800
per cent; put it on cold It wulcanizes itself in two
minutes and is guaranteed to last the life of the tire or
tube; sells to every auto owner and accessory dealer. For
particulars how to make big moncy and free sample, ad-
dress Amazon Rubber Co., Dept, 601, Thiladelphia, Pa,

Big money and fast
initials for his
Ten orders daily
samples.
ange, N,

Make $25 to $50 week representing Clows' Famous
Philadelphia Husiery, direct from mill—for men, women,
children. Every pair guaranteed. Frices that win, Free
book “‘How to Start’” tells the story. George Clows Com-
pany, Desk 27, I’hiladelphia, Pa.

Wonderful Invention—Lliminates all needles for phono-
graphs.  Raves time and annoyance. Preserves records.
Lasta for years. 12,000,000 prospects. $15.00 daily.
I'ree sample to workers. Everplay Desk 37, McClurg
Bldg., Chicago.

We want Salesmen and Agents, either whole or side
line, to sell our low priced radio books to the trade. Ex-
cellent proposition for lhe wires. The E, I, Company,
Publishers, 233 Fulton Street, New York City.

sales. Every owner buys gold
aute. You charge $1.50; make $1.35.
easy. Write for particulars and free
American Monogram Co., Dept. 71, Kast Or-

Agents Wanted (continued)
$i0 daily silvering mirrors, plating and refinishing
lamps, reflectors, autes, beds., chandeliers by new methwl,
Quttits furnished, Write Gunmetal Co., Ave. D, Decatur,
111,
Gold Mine for Salesmen. New invention, a complete

outfit. Washes and dries windows, sweeps, scrubs, mops,
ete. Costs less than brooms. Over 1009, profit.  Great-
est  year ‘round seller. Write Harper Brush Works,

152 2nd 8t., Fairfield, Towa.

Agents: Men or Women—Our new renewable fibre
Bbroom is a wonder. $8.00.to $12.00 a day easily made
right in your home (erritory. Write quick for special
offer and free book ‘'The North Ridge Way to Better
Pay.”” North Ridge Brush Co., Dept. 45, Freeport, IlL

$100.00 Men. We want men who want to make
$100.00 a week. For such men we have a_$100.00 a
week propusition. The job is selling our Virgin wool
tailored-to-order suits and overcoats at $31.75. The story
is too big to tell here. But if you're the kind of man
that can and must make $100.00 a week, then take
cur word for it—we've got the proposition for vou.
Write for the Proof at once. Address Dept. 797, Good-
wear Chieago, Inc., 814 W, Adams S8t., Chicago.

Agents—Something New—Fastest sellers and quickest
repeaters on earth, I’ermanent, easy, profitable business.
Good for $50 to $100 a week. American Products Co.,
1828 American Bldg., Cincinnatl, Ohio.

Write and learn how to start profitable business with-
out ecapital or experience. Rilvering mirrors, refinishing
auto headlights, tableware, plating. Outfit furnished. In-
t‘gml?tlonai Laboratories, Dept. 25, 309 Fifth Ave., New

OrK. »

€arn big money fast applying gold initials to autos.
Every owner buys—$1.35 protit on $1.50 sale—oparticu-
lars and samples free.  Write quick, Lithogram Co.,
Dept. 19, East Orange, N, J

Only one sale a day means $200 per month. Five sales,
$1,000 per month. DMarvelous new adding machine. Re-
tails $15. Work equals $350 machine. Adds, subtracts,
multiplies, divides automatically. Speedy, aceurate, dur-
able, handsome. Five-year guarantee. Offices, stores, fac-
tories, garages, buy one to dozen. A fortune for live
agents, Write quick for protecte] territory and free
trial offer. Lightning Calculator Co., Dept. W., Grand
Rapids, Mich.

$60—3200 a week, Genuine Gold  Letters for store
windows. Kasily applied. Free samples. Liberal offer
to general agents. DMetallic Letter Co., 441 B, North
'latk, Chicago.

Agents—$ 15 a day—Kasy, quick sales——Free auto—
Blg weekly bonus—$1.50 premium Free to every customer.
sitnply  sbow  our Beautiful, 7 piece, Solid _Aluuinum
Handle Cutlery Ret. Appeals instantly. We deliver
and collect. Vay daily. New Era Mfg, Co., 803 Madi-
son St., Dept. 88K, Chicago.

Agents—Dig returns, fast office seller; particulars and
samples free. One Dip Pen Co., 12 Daily Record Bldg.,
Baltimore, Md.

Rummage Sales make $50,00 daily. We start you.
Representatives wanted everywhere.  Wholesale Distribu-
ters, Dept. 32, 609 Division Street, Chicago.

Earn $10 daily silvering mirrors, plating and refinish-
ing metalware, chandelicrs, bedsteads, headlights. Outfits
furnished. N. Deccie Laboratories, 1133 Broadway, New
York.

Agents—~Our s ap and toilet article plan is a wonder;
get our free sample case offer. Ho-Ro-Co., 2719 Dodier,
$t. Louis.

We start you without a dollar.
fumes, Toilet Gomds.  Experience unnecessary.
Co., Dept, 232, St. Louis.

Greatest Article produced; nine out of ten women will
buy on sight. Particulars free, Reliable Sales Co., Dept.
N1, 868 East 172d St., New York.

Soaps, Extracts, Per-
Carnation

Agents—>Make $10 to $20 daily selling the famous
Nerv-Ease Foot Comforts. Big demand. Qver 100 per
cent profit.  Write tod: Manhattan  1aducts  Co.,

V.
2320EK Bailey Ave.,, New York,
Men’s Shirts. LEasy to sell. Big demand everywhere.
Make $15.00 daily.  Undersell stores. Complete line.
Exclusive patterns, Free samples. Chicago Shirt Munu-
facturers, 241 W. VanBuren, Factory 212, Chieago.

Rug Salesmen—{iet next to the Dbiggest seller of the
year—Loomrite Felt Rugs. Sell at sight at $2.50, cost
$15 dozen. Big, complete Rug Catalog, Free. Maisley-
I'ayne Mfg, Co., 104-S Hanover St., Boston, Mass.

Agents sell Wolverine Laundry Soap. Wonderful re-
peater and pgood profit maker. Free Auto to hustlers.
Wolverine Soap Co., Dept. B46, Grand Rapids, Mich.

Formulas, Processes, Trade-Secrets—Different, depend-
able, profitable. Catalog free. D. Thaxly Co., Washing-
ton, %

Use our Handsome Catalog; get orders from every home
for Dr. Blair's famous home preduets. Liberal pay. Dr.
Blair Laboratories, Dept. 533, Lynchburg, Va.

American Made Toys

Manufacturers on large scale, also homeworkers, wanted
to manufacture Metal Toys and Novelties, Barking Dogs,
Wag-Tail Dups, Wild Animals, Automobiles, Indians,
Cowboys, Baseball I'layers, Cannons, Toy Soldiers, Crow-
ing Roosters, Statues of Liberty, Miniature castings of
Capitol, Bathing Girl Souvenirs and others.  Unlimited
possibllities.  Guaranteed casting forms furnished manu-
facturers from $5.00 up, with complete outfit. No ex-
perience or maehinery necessary. 1lundreds made com-
plete per hour. We buy goods all year and pay high
prices for finlshed goods. Cash on Delivery. Contract
orders placed with manufacturers. Enormous business
waiting to be taken care of in 1924. Catalog and in-
furmation free. Correspondence invited only if you mean
business. Metal Cost DProducts Co., 1696 Boston Rd.,
New York. Established since 1912.

Automobiles

Automobile owners, garagemen, mechanics, send for free
copy America’s popular moter magazine. Contains help-
ful, money-saving articles on repairing, overhauling, igni-
tion, carburetors, batteries, etc. Automobile Digest, 341
Butler Bldg., Cincinnati.

Build It Yourself—A Real .Automobile that any handy
man or bey can build, A low-slung, speedy cycle car.
Power supplied by famous 21% H.P. Shaw Motor. Send
stamp today for Descriptive Circulars or send_25c¢ for
Complete Book of Easy-To-Follow I'lans, Shaw Mfg. Co.,
Dept. 8.1.-1, Galesburg, Kansas.

Battle Photos and War Relics

For Dens:
Itirearms, medals, helmets, etc.
sample War photographs  25c
Regent Place, Brooklyn, N. Y.

Relies Collected from Europe's Battlefields.
INustrated catalogue and
Lieut. Weleh, 2117

Business Opportunities

You tan have a business-profession of your own and
egin  big i..ume in service fees. A new system of
fout correction; readily leamed by anyone at home in a
few weeks. Kasy tenns for training, openings every-
where with all the trade you can attend to. No capital
roquired or gowis to buy, no agency or soliciting. _ Ad-
ress Stephenson Laboratory, 18 Back Bay, Boston, Mass.

Stop Plodding! Be Sucoessful. Oierate a Tire He-
pair Shop. Make big profits in any locality, We teach
vou and furnish complete equipments $100 up. Book of
Opportunity free, [Haywood's 1312 South ovakley Ave-
nue, Chicago.

Dollars yearly in your backyard. No mushroomn dope.
Particulars free. Melz, 313 Kast 89th, New York.

For §5 we'll write three catchy, classified advertise-
ments that will simply have to bring you business.
\We'll name rates of most profitable magazines, how to
use them, etc, Martinek Company, 54 Humphrey Street,
Corona, N.

Earn $50 to §150 Weekly writing Jokes, Epigrams and
Tlumorous Stories for Publication. We teach you how.
American Institute of Humor. Office E, 414 Park Bldg.,
('leveland, Ohio,

Free Book. How to be successful in real estate. I'ar-
ticulars, Macdonald Cooperative Realty, San Diego, Calif.

Sell us your sparetime. Write showcards for us. We
instruet and supply work, No experience necessary.
Wiison Methods, Limited, Dept. 51-C, Toronto, Canada.

Inch display (00 magazines thrice $8. Beck, 5453
Alaska, St. Louis.

Worth while opportunities for profi
oftered. Write_for information Dept. X,
Breadway, N, Y.

If you have adaptability to selling specialties, exclusive
territory is available on the Hush-A-Thone. This device
is generally recognized by the largest concerns In  the
country, as superior to a phone hooth for volce privacy,
office quiet, and telephoning in noisy places. Over a thou-
sand banks have adopted it. It is without competition.
Energetic men can make a life occupation of selling the
ITush-A-Phone in their section. Office appllance, and
telephone men particularly adapted. Write for proposi-
tion. Hush-A-Phone Corp., Room 1311, 19 Madison
Avenue, New York City.

are _constantly
J'aul Kaye, 149

Free in-

| made $1.000,000 as Real Estate Specialist.
Dent.

formation tells how. American Business Bullders,
20, 1133 Broadway, New York.

Chemistry

Learn Chemistry at Home. Dr. T. O’Conor Sloane,
noted educator and sclentific authority, will teach you.
Our home study correspondence course fits you to take a
position as chemist. See cur ad _on page 1079 of this
issue. Chemical Institute of New York, 66 W. Broadway,
New Yorik City.

Products formulated, duplicated, improved, cheapened.

Ethical Harding, Box 1028-1, Chicago. _
Experimental Chemicals and Apparatus. Lrice list Se.
George Ott, 1218 Chestnut St., Reading, 1a.
Headquarters for all kinds of chemicals. Special atten-
tion to experimenters’ needs. Thatcher, 494 Atlantic Ave.,
Brooklyn, N. Y.

Books

Free—Upon request will send you my literature illus-
trating the following books. Astrology, Character, Clair-
voyanees, Concentration, Healing, Hypnotism, Magnetism,
Mediumship, Petsonal Magnetisin, ersonality, Physiog-
nomy, Salesmanship, Scership, Success, Sex, Will, Yogi
Phllosophy, Gazing Crystals, ete. A. W. Martens, E. E.
6, Burlington, Iowa.

“‘Lights Colors, Tones and Nature’s Finer Forces,"
ineluding Vibrations; Odic-Auras; Electro-Magnetons;
Cold-lights; Radio; Coming Inventions, 270 pages, Sat-
isfaction Guaranteed; $2.00; Circulars Free. Stevens Re-
soarch Laboratories, 242 I’owell Street, San Francisco,
Calif,

Perpetual Motion, by Percy Verance. A history of the
offorts to discover same from earliest days to the present,
together with a scientific discussion regarding the possi-
bility of itg ultimmate achievement. Profusely illustrated.
357 pages. I'rice postpaid, $2.00. The Enlightenment
Specialty Co., 305 Fourth St., Edwardsville, T11.

Popular Chemistry. (The Lxperimenter's Monthly.)
Three copies—25c. {No stamps). The Wright Labora-
tory (Dept. A), Caldwell, New Jersey,

Ses Radium Rays with our (Compiete}
tharioscope. Chemical apparatus and supplies. Dozen (i3
test tubes 25c. SNend for bargain priee list. Washington
Scientitic Company, 2109 LFourteenth Street, Washington,
D. C.

$1.00 Spin-

Experimenters—\\We carry a complete supply  of (‘ll!:'l_l]-
jcals and glassware for your laboratory. atulogue e,
National Scientifle Supply Co., 241 Pa. Ave.,, Washing-
ton, D. C. .

Chemicals C. P. standard prices and brands.  Sunset
T.aboratery, lltensburg, ‘Wash.
Chemicals and Apparatus—I’rices reasonable.  Write for

S
a2 Armand lace, St

catalog, Midwest Chemical
Louils, Mo.

Diseases and Their Innate Healer. Book 50 cents. Correspondence Courses
Arthur Stevens, Wauseon,

Hypnotism Astounds, Controls. Wants gratified. 25 Used correspondence courses bought and sold.  Bargain
easy Lessons $2.75.  'Mindreading”’ (Any dlstance) catalogue 1,000 courses free, Ntudents’ Exchange, Dept.
Wonderful. Jenuine, Guaranteed $2.75. “Book of 4. 47 West 42d St., New Yorhk.

Wonders, Mysteries and Disclosures”  $20.00 worth for
$2.00. All three $5.00. Catalow free. Sclence Insti-

tute, SV114-Belmont, Chicago.

Used correspondence courses of all schools sold, rented
d 1 New

1924 catalogue free, (Courses

Make §120 Weekly in Spare Time—hell what the pub-
lic wants—long distance radio receiving sets. Two sales
weekly pays $120 protits, No big investment, no can-
vassing. Sharpe of Colorado made $955 in one month,
Representatives wanted at once. This plan is sweeping
the country—write today givlng name of your county.
Ozarka, 825 Washington Blvd,, Chicago.

Sell Like Blazes! New, Instant Stain Remover,
Premium every sale. Big profits. Outfit free.
auick. Christy, 35 Union, Newark, New York,

New Auto Accessory. Costs ¢, Retails $1.50. “Freo
sample,”” Box 444 1", [lartford, Connecticut.

Fine
Write

Sleep Quickly Produced. Self or others. Infallible.
Priceless. CGuaranteed $1.10.  “Tow to Live Right” 10c.
“Way to Win'" lec. Prof, Deprado, SV357 Oak,
Chicago.

For Success ~Master Key’ $2.50.. “Power of Will'”
$3.00. Coue’s 50c. All $5.00. Phipps, 1014 Belmont,
Chicago.
$1,000 Industrial Facts, Calculations, Receipts, and trade
secrets, for every Mechanle in Moore’s Universal Assist-
ant and ‘‘Complete’” Mechanic, 1,016 pages, 500 en-
gravings, cloth bound $2.00 postpaid. llenry S, Collins
Co., 187 Fulton Street, Brouklyn, N. Y.

WWW americanradiohistorv com

an 8
bought). Lee Mountain, Pisgah, Alabama.

Duplicating Devices

Duplicators save Time, Labor and Money.

Reproduces Typewritten or penned letters,
Drawings, Lessons, Music, Menus, Bids, Notices, Speei-
fications, Maps or anything in one or more colors. Prints
two per minute. Special Sale On. 30 Days’ Free Trial
£2.25 up. Booklet IFree. H, 1. Durkin-Reeves (o,
Pittsburgh, Pu,

‘‘Modern’’
Gets Business.
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Patent Attorneys

I Write letters,
for manufacture-s,
Write for details.

folders, booklets, compleie follow-up
mail-order  dealers.  Long  experience.
L. Taylor, Box 44J, Freeport, 11l.

Ford Owners

Eport Gars. ¥ast, saucy, hug 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.  The “‘Pal’” system delivered
complete with  pressed metal streamline tail for $6.40,
Garage men make big money building them. Nend for
prospectus on making sport cars. Jifdy Tops and Gosum
witidshields. Kuempel Co., 1100 Kuempel Bldg., Gut-
fenberg, lowa.

35 Miles Per Gallen Fords; spend five minutes; at-
tachment free. Agents  wanted. Gas _Fuminizer Co.,
820 Inter-Seutlern Bldg., Louisville, Ky.

For Inventors
Your Cnemicaj problem solved and working process fur-
nished for Five Dollars. Write me. W, Stedman Rich-
arts, onsulting Chemist, Box 2402, Boston, Mass.

Buy these Bargains by Mail. $73 for 12 actes, choiee
lake frontake. $75 for 25 acres trout stream-accessible,
$97 for 50 acres, beautifully wooded-shooting.  $378 for
160 acres sunny Alberta. $105 for 50 aeres hunting
camp site.  §14 for small acreage, Georgian Bay. $125
fur good acreage, big game district. $215 for large acre-
age hunting camp site.  $285 for amining elaim, may be
worth a million.  Also beautifully situated hunting camps
and fishing lilges where there is real hunting and fishing.
Subimer  cottage  sites, islands  of all sizes, heavily
wooded acreages situated in Muskoka, (leorgian Bay Dis-
trict, with its ten thousand islands, Algonquin I'ark with
its 300 lakes, Ilighlands of Ontario, lake of Bays and
the famous Muskoka Lake region. All offered at ten
cents on the dollar of their value, and on easy monthly
payments of $5.00 and upwards. Nend for 1llustrated list
of the above and ene hundred other properties seized and
sold for taxes. If you are Interested in the fortheoming
boom in Canadian Gold and Silver Mines, and would like
a mine all your own for two or three hundred dollars,
send for list 210A. Every property is fully described
and offered at a stated price.  Nend no money. Send for
list today, so you wilt have first chance. If you wish
you mav mahe your payments to your local trust com-
pany.  Tax Sale Service, 72 Queen Street, West, Dis-
triet 24, Tornmto, Ontario, Canada.

Patents.  Send for free boklet.
Best results. Promptness assured. Send model or draw-
ing for examination and opinion. Watson E. Coleman,
I'atm‘n Attorney, 644 G Street, N. W., Washington,
. .

Highest references.

Inventors write me about patents,

My fees payable
llnnnthly. Booklet free.
). C.

Frank Fuller, Washington,

Herbert Jenner, Patent Atforney and Mechanical Expert,
#21 K Street, Washington, D. C. report if patent ob-
tainable and exact cost. Send for circular.

Lacey Patent-Sense. ‘'The book the inventor keeps.”’
Free. See page 1154,

H. F. Lowenstein, Registcred Patent Attorney, Radio
Expert, 823 MecLachlen Ruilding, Washington, D. (.

‘‘Inventors’ Guide’’ free on request; gives valuable in-
fortmation and advice for all who bave original ideas or
improvements. Frank Ledermann, Registered Attorney
and Engineer, 15-E Park Row, New York.

‘‘Inventor’s Advisor,”” the valuable Patentbook with 139
wechanical movements and  illustrations, sent free upon
reqjuest. 1. Labiner, Patent Attorney, 3 Park Row,
New York.

Commercialize your idea according to my Cooperative
Plan  before pacenting. Booklet  Free. Ralph Burch,
Patent Lawyer, Jenifer Building, Washington, D. C.

Get your own patents. Application blanks, complete
instructions $1. Cutting Bros., Campbell, Calif.

Inventors—I prepare working drawings for inventions,
design machinery, solve technical problems. Patent draw-
ings. I Wett:tein, Mech, Engineer, 150 Nassau St.,
New York.

Patent Engineer Delemos, 296 Broadway, New York.
Tatents, all countries, reasonable rates, terms, get book-
let ""How Do I Sell My l’atent?*

Be Cautious! Selling your invention successfully de-
pends largely upsn your taking certain precautions before
diselusing or pasrenting.  First get “Bulletin 7.” Im-
portant.  Free. American Patents Corporation, Barrister
Building, Washirgton, D, C.

Inventors: We dcvelop your Invention to practical use:
make necessary drawings, models; expert engineering coun-
sel; before or after Patent; also help market your inven-
tion.  Tnvestigate. (No attornevs or brokers). Caston-
Guay Engineers, Washington, D, C.

Formulas

Moneymaking Books, Plans, Formulas. Catalogue Free.
Tdeal Book Shop, 5501-E, North Robey, Chicago.

For Sale

Don‘'t Pay $5& for Bicyeles. Buy motorcycles $50 to
$100. Easy terms. Vay as you ride. Non-skid Ford
tires $5, tubes $1.25. Bieycles, motorcycles at factory
prices; talking wmachines at half wprice. Records 20¢c.
Nend_10c in stamps for catalogues. Deninger Price Cut-
ter, Rochester, N Y,

For the Photographer

Have you a Camera? Write for free sample of our big
magazine, showing how to make better pictures and earn
nmoney.  American Photography, 118 Camera House, Bos-
ton, 17, Mass,

Games and Entertainment

Tricks, Puzzles, Jokes, Magical Apparatus, Plays.
Stage Supplies. . MlInd-Reading Acts and Sensational
fiseapes.  Nend 1we for 160-page illustrated 1922 profes-
sianal catalogue. Qaks Magical Co., Dept. 549, Oshkosh,
Wis,

Greatest mind raading act ever sold. Not a toy. Easily
mastered. Cannot be detected. Postpaid for $1.00. The
Benwills Co., P. 0. Box 797, Macon, Ga.

Health

Men—Information of a scientific nature that
has brought nhysical viger and happiness to thousands.
No charge; no obligation. Enclose stamp for reply.
Co L Woead & (o, Colorade Springs, (olorado.

Free to

Help Wanted

We want Salesmen and Agents, either whole or side
line to sell our low priced radio books to the trade. Fx-
cellent proposition for live wires. The K. 1. Company,
Publishers, 2353 Fulten Street, New York City.

Cetectives Earn Big Money. ‘Travel. Exceltent oppor-
tunity. (reat demand everywhere. ]j]xperlence unneces-
sary.  Tarticulars free.  Write, American Detective Sys-
tem, 1971 Dhroadewy, . Y.

Get posted—Goad prices paid for butterflies,
See Ninclair display advertiscment page 11686,

Railway Postal Clerks—Start $133 month. Railroad pass;
expenses paid; qusstions free, Columbus Institute, H-1,
Columbus, Ohio.

Be a Detective; Excellent opportunity; good buay; travel.
Write C. T. Ludwig, 1417 Westover Bldg., Kansas City,
Mo,

AH men, women, hoys, girls, 17 to 65, willing to accept
Government positions, $117-$250, traveling or stationary,
write Mr, Ozment, 293 8t. Louis, Mo., immediately.
French plate. Kasily learned, im-
Wear Mirror Works, Ixcelsior

inscets.

Silvering Mirrors,
mense profits. P’lans free,
+prings, Mo.

Earn $25 Weekly, spare time,
Iixper ence unnecessary; details free.

writing for newspapers,
Press

magazines.
8yndicate, 5665 &t. Louis, Mo,

Firemen, Brakemen, Baggagemen. Sleeping car, train
pprters  (colored). $140-8200. Experience unnnecessary.

897 Rallway Burew, E. St. Louls, IIL
Ambitious Men, Women, Girls, 18 up wanted. U, 8,

Improved Made Toys

Wanted Manutacturers and Houseworkers to manufac-
ture Metal Toys and Novelties. Wonderful opportunity.
Millions needed.  In Whistling Birds, Wild Animals, Wag
Tail I'ups, Crowing Roosters, Automobiles, Baseball Play-
ers, Statues_ of Liberty, Indians, Toy Soldiers, Barking
Dogs; and 50 others. No experience or tools necessary.
Guarantecd casting_ forms with complete eutfit, at cost.
From $3.50 up. We buy goods all year. Cash on de-
livery. Higher price for finished goods. Contract or-
ders placed. Send for catalog and information free.
The I\mp‘roved Metal Casting Co., 312 East 145 §t.,
New York,

Insects Wanted

Ger  posted—UGood prices paid for buttertlies, insects.
Nee Sinclaiv disnlay advertisement page 1166,
Instruction
instruct  Yourseff for Desired Successes. Illustrative
chart shuws Success(ive) Steps. .

Postpaid 50 cents. J. E
Morvey, Box 304, Madison Sq. Nta., N. Y.

Learn Chemistry at Home. Dr. T. O’'Conor Sloane,
noted educator and scientitic authority, will teach you.
Our home study correspondenee course fits you to take a
position as chemist. See our ad on page 1079 of this
issue. Chemical Institute of New York, 66 W. Broadway,
New York City.

Correspondence Courses sold complete; one-third usual
prices because slightly used; easy terms; maney back
#uarantee.  All schools and subjects. Write for special
I'ree Catalog. _Courses bought for cash. Eeonmoy BEdu-
cator Service, H202, West 49th St., New York.

Languages

Worid-Komie System, Masterkey to All
Primers, 23 languages, $1.94 each language;
French, Germau, Italian, Portuguese, Spanish.  Pronun-
ciation—Tables. 102 languages, 30c¢  each language.
Languages P'ublishing Company, 8 West 40th Street, New
York.

Languages.
English,

Machinery and Tools

Patents Procured; Trade Marks Registered—A com-
prehensive, experienced, prompt service for the protec-
tion and development of your ideas. Preliminary advice
gladly furnished without charge. Booklet of information
and form for disclosing idea free on request. Richard
B, Owen, 130 Owen Bldg., Washington, D. C, or 2278-T
Woolworth Bldg.,, New York. 0

Patents Procured. Send sketeh or model today for ex-
amipation, prompt report and advice, No charge for pre-
liminary advice. Write for free Booklet and blank form
on  which to disclose your idea. Highest references.
I'romptness  assured. Clarence A. O'Brien, Registered
Patent Lawyer, 92-C Security Bank Bulldlng, irectly
across the street from Patent Office, Washington, D. C.

Inventors! Record invention legally before disclosing
to others. Qur Invention Reeord and Data Shect shows
how. ~Sent free and valuable information given on patent
procedure, costs, ete. Report on patentability includes
copies of patents nearest your idea. O'Connell & O°'Con-
nell, 400 Jenifer Building, Washington, D. C.

Monree Miller, Ouray Bldg., Washington, D. C. Patent
Attorney; Mechanical, Electrical Expert. Free Blue Book
rives eandid advice.

inventors—send for form “Evidence of Conceptlon”
to be signed and witnessed. Form, fee schedule, in-
formation free. Lancaster and Allwine, 242 Ouray
Bldg., Washington, D. 0

Millions spent annually for ideas! Hundreds now
wanted! Patent yours and profit! Write today for
{ree hooks—tell how to protect yourself, how to invent,
ideas wanted, how we help vou sell, etc. Amerlcan Indus-
tries, Inc., 212 Kresge Bldg., Washington, D. C

The Patentome is free. A liberal education in patents.
Anderson & Son, attorneys, esth. 1865—637 F. St.,
N. W., Washington, I. C

Edward C. Sasnett, 531 McGill Building, Washington,
D. C., formerly a Principal Examiner in the United
State Patent Office.

Patents—=Send for hooklet. Contains valuable informa-
tlon for inventors, Our charge for search of Datent Office
recards $5.00.  Prompt service, twenty years' experlence.

Talbert & Talbert, 502 MeGill Building, Washington,
D, C.

Patents—ILet nie assist you in obtaining your valid
Patent  rights. Personal service. Promptuess  assured.

George Van Den Berg. Barrister Bldg., Washingten, D, C.
inventors! Write for new ptan telllnug how and where

Concrete Building Block Machines and Molds. Cata- to  sell commercially  acceptable  inventions—whether
logue free.  Conerete Machine Co., 305 South Third Patented or Unpatented. Results assured. W. M. Greene,
St Nt Louis, Mo, denifer Bldg., Washington, D,

. Be Cautious! Selling your invention successfully de-
Manufacturmg pends largely upen your taking certain precautions before
= = disclosing or patenting. First get ''Bulletln TA.” Im-

Tc order: Metal articles, simple, or complicated machin- portant, Free. .American I’atents Corporation, Barrister

ery.  Muwdels, tools, patterns. Experimenting.  Parma Building, Washington, D. C.

ngineoering  Works, Brooklyn Station, Cleveland, O.

Miscellaneous

We Devclop your ideas into commercial shape for pro-
sentation to purchasers, making working modlels, drawings,
experiments or  tests. Courtesy, efficiency, secrecy and
ample  equipment; 30  years’ expcrience. Ducorron-Rich
Engineering Co., 504 Pacific Mutual Bldg., Los Angeles,
("al.

Get posted—@Goad pirices paid for butterflies, insects.
See Sinclair display advertisement page 1168.

Developing ideas and manufacturing our specialty. Ab-
solute safisfaction, 33 years’ experience, write us. The
Eagle Way & Stop Nignal Co., 2016 Elm st., Cineinnati,
Ohio, Dept. A.

Razor Blades Resharpened.
a. Cheapest, best work.

Make and Sell delicious

Roseto Hanery, Roseto,

Confectionery. Pop  Corn

Send for Record of
Jacobi & Jacubi,

Patents Secured. Designs $40.
Invention Form and Free TRook today.
03 Ouray Bldg., Washington, D. C.

Patents

Inventions Coinmerciaiized.
Write Adam Fisher Mfg, Co., @

Unpatented ideas can he sold.
you make the sale. Particutars free.
Greene, Jenifer Building, Washington, D,

Patent applications filed $20; deferred $15; Inventors'
Nervice, 11 Broadway, New York.

Patentedd  or unpatented.

205, St. Louis, Mo,

1 tell you how and help
Write B.

Patents for Sale

Balls, Crystalized or Calkes. Formula $1.00. Charles Brush’'s Pad. No. 1,221,581 for $16,000.00. . B.
A._Lutz, York, Ia. | Twyford, 617 Bailey St., Zancsville, Ohio.
Be a Laboratory Expert. Karn $300 to $500 monthly. Patent application  hlanks  free. Patents for sale.
Study  Bacteriology, _Sanitation, Interesting Extension, Patent News-29, Washington, D. C.
Residential Courses, Diplomas and Degrees gra 'd. 70 ’ ’
Piece Urinalysis Outfit Free to Stl{;len:si \\'r|tle for
free prospectus today. International I’hysicians and Sur-
geons College, Room 949, 550 Garfield Ave., Chicago. Personal
Key Check Stamping Outfit: Alphabet, Flgures, Ham- Exchange Cheery Letters with new friends. Write
mer, Gauzes, Anvil, lots of Key Tags. Name Plates, Betty Lee Ine., 4354 Broadway, New York City. Stamp
all in wooden case, cost $15.00. Nell ey\v'er_l)\'tlling for appreciated.
LEHT: _M]s' Douzlas NS THGTH A‘(‘," ewlTonk Exchange jolly letters with new friends, Lots fun!
Get in touch with our clrculating library and ser- | wend stamp. = Eva Moore, Box 908, Jacksonville, Fla.
vice. Send stamp to Box 3213, Helnsburg, Indlana. o -
— = Lonely Hearts, join our Club, be happy, correspond-
Draftsmen, Machinists—Shop and Oﬂ‘ic‘e Kinks— ence everywhere, many wealthy, descriptions. photos free,
Loose-leaf. Sample sheets 253¢ (Refunded) George Boll- either sex, most successful methul, 23 years' experience.

man, 446 Elizabeth Street, Hazelwood, Pittsburgh, Da.

Hindu Psychology, Yoga, Personal Magnetism. The Se-
cret Sciences, Books and Courses. Large illustrated Pri-
vate Catalogue, with “ITow Realize Any Desire,”” 25c.
Adaros, 116 SoHIth Michh‘z“%{), Chicago.

Standard Cotr. Club, Grayslake, 111,

Correspondence Club—DMany wealthy members every-
where.  Fascinating particulars free. Smith, Box 1187,
Denver, Colo,

Lon Make New Friends. \Write Dolly Gray Club,

Motorcycles—Bicycles

Tox 186K, Denver, Colo,
Astrology—=~tars tell Life's Story!

Ntamp  appreciated.
Send birthdate ancd

oL itam 2 . Steady— ; 09y~ . ; z !
(}me;n!;}elsll;r]]:’fﬁ 1;(-,2,?'}'3 slg’gldw viggm?muélmrt te;l]g_‘\“.s. Don’t buy a Bicycle Motor Attachment untll you get | dime fpli trial reading. Kddy, 1085 B, Suite 30, Kansas
?’(:eass;:\t\,e work.  Iafluence unnecessary.  Schedule exam- pur catalegue and prices.  Shaw Mfz. Co., Dept. 6, R
ination places—fres.  Write today sure. Franklin In- | Galeshura Kansas. mu
stitute, Dent. G-2-, Rochester, N. Y. . Pl hi ‘ I
Men—Age 18-4#, wanting Ry, Station effice positions. Ncvelties wonographic Supplies
$115-$250 month. Free transportation, experience un- 312 Codes 1n One: The Universal Multioodo,  Wonder: - = 5
Dt vak Supt., 78 Wainwright, St. Louis. Codes in i ! Build Youir Phomograph. Quality phonoparts. Famous
neeessary.  Write Eaker, Supt., 7 LB [ f\;il‘}l‘“:l"lll{)::’:“ Solﬁfﬂpl."\,o;‘:’:ﬂ:?{‘f:‘ll}wCWNO 3{\‘:‘1 "*r’(')‘r ‘;?:ljjrs3?gf ;ﬂe_renﬁ(lt: Mot{;rs. Also m'lgliml Perfe(‘til:}r;a Motors.  Elec-
private niessages. ' som 8 yours ric Motors, tonearms, reproducers, ampllfiers, case mate-
Art (I[}lﬁl ()10:;5 1:131"1)3:1(I. Cal],jhfnrles L. Smith, 8111 (rockett r'ial, n(‘;:‘e’ssories. Fr‘e‘e hllu?l;-lnts Iea.nd kf:xilding instrue-
vd.. L Angeles, o tions, g saving. ‘onderful results, rompt delivery,
i i . Particulars Free. Send Magie goods cards, books, novelties, tricks, catalogue Catalogue mailed for ten cents. Hoosier Mfg. & Supply
Art Objects, Bocks, Pictures, = Par St New York free. gmigrm-u Fenner, 2101 Jefferson, Louisville, Ky. Company, 32: Baldwin Block, Indianapolis, Indiana,
W, Miller, H27 Warren , N . o ,

nc money. O.
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DEAFNESS OVERCOME
IN EIGHT DAYS

The terrible affliction of deafness and the nerve
racking misery of head-noises need be suffered
no longer since the announcement of a remark-
able new treatment. Now it is possible for some
of the most obstinate cases of deafness to be
relieved quickly by the application of a prescrip-
tion formerly known as Rattle-Snake Oil. This
treatment, now distributed under the name of
K-17, is meeting with wide success all over the
country,

J. B. Sisson, an Alabama resident, says,
“Started your treatment October. 1st. On the
9th I could hear speaking across the room dis-
tinctly, Head-noises and pains in neck have
stopped. I can hear wind blowing for first time
in seven years.”

K-17,
work almost like magic in its rapidity, on people
of all ages, cases of over 22 years’ standing have
been cured in a week's time.

So confident are we that K-17 will cure you,
that we offer to send a large $2 treatment for
only $1 on 10 days’ free trial. If the results are
not satisfactory, it costs you nothing.

Send no money—just your name and address
to the Greene Laboratories, 71 Greene Bldz.,
Kansas City, Kansas, and the treatment will be
mailed at once. Use it according to the simple
directions, If at the end of 10 days your hearing
is not relieved, your head-noises gone entirely,
just send it back and your monecy will be re-
funded without question. This offer is fully guar-
anteed, so write today and give this wonderful
compound a trial. —Adv.

- Deafness

Perfect hearing is now being re-
stored in every condition of deaf-
ness or defective hearing from
causes such as Catarrhal Deaf-
ness, Relaxed or Sunken Drums,
Thickened Drums, Roaring and
Hissing Sounds, = Perforated,
Wholly or Partially Destroyed
%, Drums,Discharge from Ears, etc.

Wilson Common-Sense Ear Drums
*Little Wireless Phones for the Ears!’ require nc
medicine but effectively replace what is lacking or
defective in the natural ear drums. They are simple
devices, which the vgleargr fetasmfr ﬁtsdxgégl H)lx?t :&x;s

here they are invisible, Soft, safe an L
erite to?iay for our 168 page FREE book on DEAF-
NESS, giving you full particulars and testimonials.

WILSON EAR DRUM CO., Incorporated
746 Inter-Southern Bldg. LOUISVILLE, KY.

Facts other sex books don’t dare
discuss are plainly told in
“Where Knowledge Means Hap-
piness.”” Creates & new kind of
married love, One reader says:
It contains more real in-
formation than all other sex
books put together.

Sent in plain cover, by re-
turn mail, for $1.00, cash,
Copyright 1921 moneyorder, check or stamps

Dept. 39 COUNSEL SERVICE, 257 W.71 8¢, ,N.Y,

SEXUAL —
KNOWLEDGE

320 Pages ILLUSTRATED Cioth
By Winfield Scott Hall, M.D., Ph.D.

SEX FACTS MADE PLAI

What every young man and
Every young woman should know
What every young husband and
Every young wife should know
What every parent should Kknow

— Table contents and
r':’s:"l':i'ﬁ"‘_a;;g:‘fl commendations on request
AMERICAN PUB. CO., 345 Winston Bldg., Philadelphia

ADULTS! A Ot s

illustrated in natural colors, ete. Not
the cheapsort.  Contalns everything one should know both before
and after marriage to insure health and happiness. Large catalog
4¢, C. F. SMETANA & COMPANY, OW0SSO, MINN.

From “Where Enowl-
cdge Mcans Happineas™

$1.00

is easily used at home and seems to -

Pliotoplays, Stories, Etc.
Wanted. Men and women ambiticus to make money
writing Storfes and Photoplays. Send for wonderful Free
B'OOkY that tells how, Authors’ Press, Dept. 131, Auburn,

Big money writing photoplays, stories, poems, song.

Send for free copy America’'s greatest magazine for writ- |

ers. Tells.you how? to write and sell.
637 Butler Bldg., Cincinnati, Ohie,

Writer's Digest,

$ $ § For ldeas. Photoplay Plots Accepted any form)

revised, criticised, copyrighted, marketed. Advice free,

Universal Scenario  Corporation, 223 Security Bldg.,

Santa Monica & Western, Hollyweod, Califernia.
Relics

Indian lore, exploration, discovery, get them all in
Archaeological Research, Six wonderful, illustrated num-
bers, 25c. Maas Publishers, Schenectady, N. Y.

Salesmen Wanted

‘‘Salesmen Wanted.”” Amazing Invention—almost hu-
man. The Little Draft-Man—a wonderful labor-saver,
automatically opens furnace or boiler while owner sleeps.
Pays for itself in fuel saved. Simple, efficient, can be
installed by anyone in five minutes. 100 per cent Drofit,
Thousands being soid.  $25 daily easily made.  Act
quick. Address: Little Draft-Man Co., Dept, C, Grand
Rapids, Michigan.

Salesman: A real, high class propesition selling new
money-making specialties 10 ail dealers. We guarantee
minimum of $40 weekly and traveling expenses against
commissions. Live wires actually making $5,000 to
$12,000 yearly, Big commissions. Splendid, workable
selling plan. A square deal and your own business-easily
established. Write .. A, Main Co., Cedar Rapids, lowa,

$700.00 WNonth for Salesmen—Am
sales force. Lroposition is right.
gin territory to assign.
$8,000,00 for past year.

rou.ding out 1924
No compeution,  Vir-
My men averaged $5,000.00 to
Buftalo representative averaged

$700.00 month. } offer unusual opportunity to salesmen
who qualify. Write at once. Address C. R. Coppock,
Salesmanager, National 0.

Advertising  Service, 1ne., I,

Box 66, Latirange, lud

A Salesman wanted In every town or city within 25
miles of a broadcasiting station to sell Radiogem, the
complete radio recelving set that retalls for $2.50. With
Radiogem there is nothing else to buy—the outfit in-
cludes the Radiogem receiving apparatug, 1,000-chm
phone, and aerfal outfit. Tne eneapesi radio outtit on
the market—yet as practical as the most expensive. Big
money to the right men. Send $1.35 for sample outfit,
The Radiogem Corp., 66R West Broadway, N. Y. C.ty.

Short Stories, Manuscripts Wanted

Earn $25 Weekly Spare Time writing for newspapers,
magazines.  Experietice unnecessary; details free. Press
Syndicate, 566 St. Louis, Mo,

Stories, Poems, Descriptive Articles, Plays, ete. Are
Wanted for Publlcation. Monthly cash prize, Submat
Mss. or write Literary Bureau, 163 Ilannibal, Mo,

Song Poems Wanted

Write the words for a song. We compose musie. Our
Chlef of Staft wrote many big song-hits.  Submit your
song-poem to us at once. New York DMelody Corp.,
412H Romax Bldg., New York.

Poems wanted—Sell your song-verses for cash, Submit
Q{ss. at once or write New Era Music Co., 115, St. Lou.s,
Mao.

Stammering

St-Stu-t-t-tering and Stammering cured at home.  In-
structive booklet free,  Walter MeDonneil, 105 Potomac
Washington, D. C.

Bank Bldg.,
Ertr it A

Stamps and Coins

Stamps—>b0 varieties, Brazil, I'eru, Cuba, etc., 10c
50 different U. 8., 25e¢, 1,000 hinges, 10¢, 1,000 mixed,
40¢, list free. C. Stegman, 5955 Cote Brilliante, St.
Louis, M Issouri,

California Gold, quarter size, 27c¢;
83c.  Columblan nlckel and catalcgue,
Shultz, Bex 146, Colorado Spring, Co.o,

Stamps (00 All Dinerent 3 cents. 3.

halif-dollar  size,
10c. Norman

1. Quaker Stamp

Company, Toledo,
100 Difierent New Eurcpe Free to approval, appli-
cants sendlng return postage.  Anvelink, 2410 Prairie,

Milwaukee, Wis.

Stamps Free—Variety Dlaciet, Forelgn Stamps with Cata-
logue—2¢ postage. Gray Stamp Company, Station I3,
Toronto, Calal Ida.

Telegraphy

Telograpny—Both Morse and Wireless taught thoroughly
and quickly. Tremendous demand. Big salaries, Won-
derful opportunities. Expenses low; chance to earn part,
sichool established fifty years. Catalog free. Dodge's
Institute, Bane St., Valparaiso, Ind.

Typewriters

All standard makes, $10 up. Fully guaranteed. IFree
trial, Write for complete illustrated lists. Northwestern
Kxchange, 320 Goethe $8t., Chicago,

Typewriters, All Makes.—Save one-half. Thoroughly re-
huilt in our factory by the famous '“Young Process.”” Fully
guaranteed. Free trial. We handle all standard makes.
Cash or sold on easy terms, Write for Cataleg. Young
Typewriter Co., Dept. 5024, Chicago, Il

Wanted
Detectives Earn Big Money. Work home or travel
Experience  unnecessary, Particulars _ free. American

Detective System, 1974 Broadway, N, Y.

Wireless

Attenticn! 50 Vacuum Tube Hook-Ups. The greatest
collection of Vacuum Tube Clreuits ever, brought 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. 10c in stamps or coin will bring the catalogue
to you. Radic Specialty Company, 100 Park DPlace, New
York Clity.
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Wireless (Continued)

Boys, don’'t overlook this! The ’'‘Rasco’” Baby Detec-
tor. “Greatest detector ever brought out with molded base.
Fully adjustable. See former advertisements in this pub-
ifcation or our catalogue.  Detector with Galena Crystal
coinplete, 50c; the same Detector with Radiocite Crystal,
T5c, prepaid. Send for yoilrs today, RRadle Speclalty
Co., 100 Park Place, New York City. o o

Radio Generators—500 Volt 100 Watt $28.50 each.
Battery Chargers $12.50—High Speed Motors, Motor-
generntor Nets all sizes, Motor Specialties Co., Crafton,
a.

Motors—G. E,
1P, $62.50. Generators 8
500 watt $30. Other sizes.
ties Co., Crafton, Ta.

How to Hook-Up A
Transmitter Button to
Make an Efficient
Loud TalKker

A Transmitter button with a few dry
cells and a telephone receiver will make a
remarkably simple and efficient loud
talker. A Microphonic amplifier of this
type is just the thing for use with a radio
set. The weak music and signals may be
amplified 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 comparable with those produced
by highest grade of expensive loud-talkers.

As may be seen in the diagram, two
dry cells or a small storage battery arc

1, HP. $15.00-~% HP, $32.50—1
volt 10 amp $15. 32 velt
Low prices. Motor Special-

.connected in series with the transmitter

button and a 4 to 75 ohm telephone re-
ceiver. The transmitter button is secured
to the diaphragm of the telephone in the
radio receiving set. To accomplish this
properly, scrape off the enamel (if dia-
phragm is enameled) on the face of the
diaphragm and solder the small hexagon
nut supplied with the button to the exact

center. Care should be taken that the
thin diaphragm is not bent or otherwise
Hgh res. ¢-75.00m,
¥ Dhone recesver

1500 0/
res7s. phone

1500 0hm
‘recerver
3

-
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. When
the radio set is properly tuned and signals
are being received, the transmitter button
is operated by the vibration of the dia-
phragm of the receiver. 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.

—Adv.
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Get This Big

224 Pases.

Get Your Copy Today

SI 00 Prepaid

Radio Book!

3¢5 lllustrations.

Amateurs’ Handibook

Volume No. 1

Tells how to build various types of receivers,
transmitters, and sundry apparatus. Every des-
cription is extensively treated and illustrated
with sketches, diagrams, and photos. A separate
portion of the book is especially devoted to the
characteristics, and of
vacuum tubes. Another portion takes in radio
theory, dealing with the antenna, regeneration,
super-regeneration, radio frequency amplifica-
tion, damping, impedance, high frequency re-
sistance, etc., etc. A good part also gives numer-
ous hints for construction of apparatus and
general radio kinks,

operation adaptation
p ’ p

All in all, the edition is just cram full of the
sort of material which delights the heart of the
radio fan. It should find a permanent place on
the bookshelf of every amateur.

Bound in multi-colored heavy board.
Size 6 x 9 inches.

Some of the articles included in the Radio News Amateurs’ Handibook are:

A Typizal Am_ateur‘ Receiver. a Radio Flivver, A Universal Re-
ceiver, f\. Radio br_equcncy Receiver, A Multi-Range Regenerat-
ing Receiver, A Reinartz Set, A 3-Tube Reflex Receiver, A

A THoneycomb Coil Receiver, A-
An  Efficient Receiving Set, A

Tube Smuper-Regenerative Receiver,
Compact Sl_u)er-l{egem:ra(ive Set,
Super-Scnsitive Receiver, An  Armstrong Super-Regenerative Re-
ceiver, A ‘well designed Super-Regenerative Receiver, How to Make
a Portalde Receiver. a Practical Receiver, A Detector-Amplifier Unit,
Modern Fook-ups for the Amateur, Dual Amplification Circuits, A
Simple Reflex Circuit, An  Efficient Amateur Receiving Circuit, A
Long Iistance Hook-Up, A Receiver Using Rectified A.C. Supply,
How to Make D-Shaped Variometers, Regenerative Tuners to B.I"
Amplifiers, llead Sets, Reducing Interference With Single Circuit
Sets, Broadcast Receiving and Receivers, IHints on Loud Speaker
Unit Oreration, Amateur Reception on Honeycomb Coils, A" Port-
able Wavemeter, A Wavemeter for Short Wave-Lengths, An Aerial
C]eaner, The Construction of a Loop Aerial, Wiring the Radio
Set, The Construction of a 10-Watt Transmitter, A 5-Watt Tele-
phone ard Modulated C.W. Set, A Spark Coil C.W. Set, A Vacuum
'ube Transmitter Operating on a 6 V\olt Storage Battery, A C.W.
Measurement Set, Construction of an Electrolytic Rectifier. A High

I Exper.menter Publishing Co.,
I 53 Park Place, New York City, N. Y.
Gentlerien:
Kiadly send

AMATEURS’
of the same.

me, prepaid,

HANDIBOOK. T enclose one dollar in payment

Name

(]
a copy of the RADIO NE\\'SI

Frequency Buzzer, Construction of a Modulation Transformer, Two
Practical Radiophone Circuits, Loading Coil Design, Meters for
C.W. Sets, A Dial Indicator, Regeneration and Super-Regeneration,
Radio Frequency Amplification, Damping, Matching Impedances,
High Frequency Resistance, Different Types of Coupling, Principles
of the Antenna System, The Reclation of the Antenna to Detection
Efficiency, Theory of Crystal Detector Operation, Condensers, Mon-
ographic Charts for Measuring Capacity, Inductance and Wave-Length,
I‘'undamental Operation of Vacuum Tubes, Operating Characteristics of
Vacuum Tubes, Practical Points on Amplifier Operation, Vacuum Tuhe
Facts, Basket-Wound Coils, Winding G-R Solid Wire Coils, An Arc
Buzzer Practice Set, A Storage Battery for 1% Volt Vacuum Tubes,
Amplifier Trouble, Notes on Crystal Detectors, Practical Dancake
Coils, A Sensitive Detector, Simple Mounting for Variocoupler Second-
aries, A Method of Mounting Coils, A Practical Method for Writing
Code, Form Wound Coils, Cores for Transformers, An Inexpensive
Amplifying Transformer, A Silver Dial, Duo-Vertical Coil Winding,
How to Solder Connections, Connecting Phones, How to Wind Duo-
l.ateral Coils, A Spider-Web Coil Mounting, .\ Carbon Disc Rheo-
stat, A Device to Eliminate Dial Scratch,

Oun sale at all lcading radio storves.
pin a dollar bill to this coupon with vour namc aund address and book
will be forwarded to von postpaid.

Experimenter Publishing Co., Inc.,

53 Park Place New York Ci'ty

1f your dealer cannot supply you, -

\WWW americanradiohistory com s
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or $7.00

A Chemistry Laboratory

Think of it; fellows! Here is a real chemistry outfit with regular chemical
apparatus that performs those fascinating, actual chemical experiments. This
outfit is not a toy, put up merely to amuse, but a practical laboratory set, with
all the chemicals, apparata and reagents necessary to perform real work and to

“teach the beginner all the secrets of inorganic chemistry.

DESCRIPTION OF THE OUTFIT

The outfit consists of 44 Chemicals and Reagents all
C. I, put up in appropriate wooden hoxes, glass bottles,
and hermetically closed jars. The acids are put up in
glass bottles, with ground-in glass stoppers, and there is
a sufficient quantity of chemicals supplied (mostly one to
two ounces) to make dozens of experiments with each.

The apparatus furnished are all of the best obtainable
make and of standard laboratory size and shape.

The Instruction Book is a real Chemistry Course for
the Beginner. 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. Chemical Nomenclature: This explains in
simple language the derivation of the chemical names of
the elements and their compounds. There is a chapter
on Laboratory Operations; Glass Working; First Aid;
Fire Extinguishers; Experimenters’ Aphorisms, ete.

Complete, $7.00  Sh. Wght., 10 lbs.

A good part of the book is devoted to Weights and
Measures. The Metric System, The English System and
the U. 8. System are fully explained.

The following tables are furnished: Symbels and Atom-
ir weights of the Elements; Measures of Weights, Volume,
Capacity and Length; per cent solutions; Conversion of
Measure expressed in parts; poisons and their antidotes;
technical and common name of chemieal substances;
formulas for cleaning various substances, etc., ete.

Among the 100 Experiments are:

How to make chemical tricks; How to make invisible
and magic inks; How to test flour; How to tcst soil;
How to make chlorine gas and smoke (German War Gas);
low to bleach cloth and flowers. Ilow to produce Oxygen
and Hydrogen; HMow to make chemical colors; How to
test Acids and Alkalies and hundreds of interesting
lints and formulas.

(Shipped by Express only)

(We guarantee shipnient within 24 hours after your order is received)

@

ELECTROE=ES ] 1|_‘"l

lnslrucllon Book 1
CHEMISTRY ‘

100

CHEMICAL,|

EXPLRIMENTS

I‘)\PER[MENTFJR

wp wme

THEEL co LABORATORY QUTFTT

Instruction Book

JELECTROY

Every Fellow Wants

A TREATISE ON ELEMENTARY

CONTANING

ELECTRICITY

£l I
100 Electrical Experiments
TO ML PERFORMID % ITH -
“Zhe Boy s Electric Togs™

—wWWwW americanradiohistorv com

ELECTRIC
TOYS

The Boy's Electric Toy contains: Enough material to make and complete over
twenty-five different electrical apparatus without any other tools except a screw-
driver furnished with the outfit. Student’s chromic plunge battery, compass-
galvanometer, solenoid, telephone receiver, electric lamp, etc, Enough various
parts, wire, etc,, are furmshed to make the fo]lowmg apparatus:

Electromagnet, electiic cannon, magnetic pictures, dancing spiral, electric
hammer, galvanometer, voltmeter, hook for telephone receiver, condenser sen-
sitive microphone, short distance wireless telephone, test storage hattery, shock-
ing coil, complete telegraph set, electric riveting machine, electric buzzer, dancing
fishes, singing telephones, mysterious dancing man, electnc jumping jack, mag-
netic geoinetric figures, rheostat, erratic pendulum, electric butterfly, thermo-
electric motor, visual telegraph, etc., etc.

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-
tions. No other materials, goods or supplies are necessary.

The outfit contains 114 separate picces of material and 24 pieces of finished
articles ready to use at once.

The size over all of the outfit is 14 x 9 x 234. Shipping weight, 8 pounds.

“The Boy’s Electric Toys” outfit as described, $7.00

Immediate shipment.

SEND NO MONEY

We have so much confidence in these sets that we desire to ship either one to you by express
C.0.D. with the privilege of inspection. In other words, we ship cn approval, It does not
cost you ono cent to take a good look at whichever outfit you want, and see if it comes up
to your expectations. If it does, pay the express man $7.00, plus express charges. I|f not. you
need not accept it, and we will pay the return charges as well.

ELECTRO IMPORTING CO., 233 Fulton St., N. Y. City

EEO WG L weane o
§ ictio gond o by ctpreny TEIE CEIEM. 3§ Dlesse end mocby ssorss THE BOT'9 |
2 on' e S on” )
B it I need not accept it. If I want it I H : need not accept it. If I want it I only
¥ eonly pay $7.00 plus the few cents express § g $7.00 plus the few cents express i
§ charge, : H charge. M
: ................................. b ceveeen :
' e 8
FMEREEEEEREE TR ER R o .1 (J 600600060000000000000000a0a000005 ¥
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.............................. (] 6008009060 000090060000000000000040
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HAWKINS ELECTRICAL GUIDES

3500 PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH

Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you need to know
about Electricity. Every important electrical subject covered so
you can umderstand it. Easy to study and apply. A complete,
practical working course, in 10 volumes. Books are pocket size;
flexible covars. Order a set today to look over.

LEARN ALL ABOUT

Magnetism—Induction—Experiments — Dynamos — Electric Ma-
chinery—Mstors—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management
of Dynamos and Motors—Distribution Systems-—Wiring—\Viring
Diagrams — Sign Flashers — Storage Batteries — Principles of Alternating
Currents and Alternators — Alternating Current Motors —Transtformers —
Converters—Rectifiers—Alternating Current Systems — Circuit Breakers —
Measuring Instruments—Switchboards—Wiring—Power Stations—Installing
—Telephone—Telegraph—Wireless—Bells—Lighting—Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Index

of the ten numbers.

SHIPPED FREE
Not a cent to pay until you sce the books. No obligation to buy unless
you are satisfied. Send Coupon now-——today-—and get this great help
library and see if it is not worth $100 to you—you pay $1.00 a month for
ten months or return it.

IN TEN
VOLUMES

SEND NO MONEY—SEND ONLY THIS COUPON

r----------- -
" THEO. AUDEL & CO,,
! 72 Fifth Ave., New York City
3 Please submit me for free examination, HAWKINS
! ELECTRICAL GUIDE (Price $1 a number). Ship at
! once prepaid, the 10 numbers. If satisfactory, I agree
1 to send you $1 within seven days and to further mail
? you ¢1 each month until paid. :
N AT C LA .8 B AP I bW ' s e Pwhen s i T
Occupation ... ..ou i
Employed by .. ... . o
H
T Home Address .....oooviineii e
RELCTCNCE s rmerers s « am walhin 8 oo 2 ST T ki@ ST TeTS
S.1. March
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“This Free Book Showed Me the Way
to Big Money in Radio” /-

It has Started Thousands on the Road to Independence and

Success—has Lifted Them Out of the Rut of Office Routine
and Helped Them Become Experts in This New, Fascinating,
Profitable Profession. Let It Do the Same For You.

IX months ago I was what you might call “a handy man about the
S office.” I had what I considered a good job with a large manu-
facturing concern. Having taken 2 two years’ business course, [
knew enough of stenography and elementary bookkeeping to be of real

value in general office work.

1 took special dictation from the President,
assigned general correspondence to the regu-
lar typists, was responsible for the purchase
of office supplies, approved petty cash vouch-
ers for the errand boys and clerks, and was
entrusted with the responsibility of making
deposits at the bank and bringing in the pay-
roll.

In addition to these, I was oiten privileged
to arrange accommodations for the Presi-
dent when he went off on a trip. And when
he wanted some personal matter attended to,
such as purchasing theatre tickets or having
his evening clothes brought down to the office,
I was always selected for such tasks. I was,
in fact, an assistant to the President. And
accordingly I was paid $40 a week.

I won't say that I was satistied with this
<alary—although it was more than the other
clerks were getting—but the fact that the
President had confidence in me gave me 2
certain standing among the others which
kept me fairly contented.

Then one day, having a littie extra money
on hand, I bought a small radio receiving
set. Several of my chums had radio outfits

PICK OUT THE JOB YOU WANT
WE WILL HELP YOU GET IT

Our complete “Certified Radio-
trician” course qualifies you for
any of these positions.

Broadcasting Station Operator,
£125 to $250 a month. .

Radio Mechanic, $L,500 to
$4,000 a year.

Radio Inspector, $1,800 ta
$4,500 a year.

Radio ~ Salesman, $2,000 to
210,000 a year.

Radio Engineer, $3,500 a year
and up.

Radio Execntives, up to $15,000
a year.

Radio Instructor, $200 to $500
a month.

Radio Draftsman, $7 to 815 a

day.
g’irst Class Ship Operator, $105
a month, all expenses paid.
Second Class Ship Operator,
895 a month, all expenses paid.
Third Class Operater, $85 a
month, all expenses paid.
Commercial Land Station
Operator, $150 a month and up.

and I had always wanted one
in order to enjoy the broad-
cast programs in the evenings
at home. There was ordinarily nothing un-
usual about this, yet that little radio set
changed my whole slant on life and opened
up my future overnight.

I didn’t know a thing about radio, but I
soon got onto the tricks of operating a re-
ceiving set and rapidly became a real “fan.”
But much to my surprise, I got more fun out
of the mechanical operation of my set thap
I did from the music, speeches, reports and
regular programs of the nearby stations.

Then I began to take my set apart, reas-
semble it and experiment. 1 rigged up an
outdoor aerial and installed a tube set. Then
I bought a loud speaker and gradually added
part by part until I had a first class outfit
with a wave-length capable of “picking up”
the programs from distant stations.

Naturally, T didn’t stop there. Several of
my friends had “sending” sets and I wanted
nothing less. 1 began to study the code and
longed for the day when I could get a license
and have a “call letter” of my own. My rou-
tine, humdrum work at the office began to
lose its appeal. I could hardly wait until
evening came so that I could get home to the
“work” I actually enjoyed.

One day the traffic manager at the office
mentioned that he was going to buy a radio
and flattered me by asking my advice. I of-
fered to help him select a set and install it.
He told me to go ahead, rig one up for him
and let him know what I wanted for my
trouble. It wasn’t trouble—it was real fun—
and T made $30 for a single night’s amuse-
ment.

That set me thinking. Why not get into
radio in earnest? Two fellows I knew had
given up office work and were making big
money as Certified Radio-tricians, One was
2 salesman for a large radio manufacturer,
with a fine office of his own in his home
town: the other was a ship operator, travel-
ing around the world, seeing the things 1 had
always wanted to see—and getting big money
for doing it.

1 decided to study radio and train for a
real job. But I wasn’t in a position to give
up my work at the office, for I had saved
little or nothing, and had to contribute some-
thing at home every week.

Then one day I noticed an advertisement
in Science & Inwvention. The heading first at-
tracted me, for it read—“Men Wanted in
Radio—You Can Train at Home for One of
These Big-Paying Positions—This Free Book
Will Tell You How.” Here was a chance, I

www americanradiohistorvy com

thought. At least it wouldn’t cost anything
to get the book for it was free.

1 sent for the book—“Rich Rewards in
Radio.” That was six months ago. What
this free book meant to me is best explained
by the fact that, as a Certified Radio-trician,
my income this year will be at least $5.000.
And that’s only the beginning. For I can al-
ready see the enormous possibilities for
trained men in this fascinating, profitable
profession. And I'm going to get my share
of the big money being made by those who
are “growing up” with this fast growing in-
dustry.

Thanks to the splendid training which I
got from the National Radio Institute, in my
spare hours at home, and with a Government
First Class License in my pocket, the rest is
up to me. But the opportunities for money,
independence and success are unlimited in
radio and I'm going to go the limit.

1 won't attempt to tell vou all the details
of the wonderful opportunity that awaits
you in radio. The Free Book of the National
Radio Institute—the same one that I sent for
—will tell you all you want to know. It
showed me the way to big money in radio—
it lifted me out of the rut of office routine
and made me an expert in this fascinating
profession. Why can’t it do the same for
you? It can—the 32 page, fully illustrated
free hook will tell you how. The coupon
will bring it to you—without obligation.
Why not send for it—TODAY.

NATIONAL RADIO INSTITUTE

Dept. 14CA WASHINGTON, D. C.
r-.---.----.-.----------.--ﬁ
’ L}
8 NATIONAL RADID INSTITUTE, '
. Dept. [4CA. Washington, D. C. U
[ [ ]
[}
: Without obligation on my part, please send me g
[ the free book, “‘Rich Rewards in Radio,”* with fuli @
[ ] details as to how I can quiekly train for the 8
[ ] position of ‘‘Certified Radio-trieian’’ in my spare :
[ hours &t home. Also tell me how vour free Em- 1
1 ployment Service will lielp me secure a gond paying
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2 positlon. Please write plainly. 1
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