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A Complete Set of Craftsman’s
Home Working Tools

Red Jacket electrically driven tools turn out work like magic.
A complete made to order workbench equipment of perfect,
efficient and powerful craftsman’s tools that are small and com-
pact enough for portable use and so inexpensive that any man

or boy may have one.

| Red {ﬁJacketl

Waco CraStsman’s Lathe

RED JACKET—A chest full of tools designed by a
master for the private use of tool lovers and men
who want to build, construct, invent and create at
home. You will be able to make everything—
attractive odd furniture, toys, home and garden im-
provements, all around manufacturing, repairing.
THE COMPLETE EQUIPMENT consists of a
powerful Red Jacket Drill Motor, with direct drive
to the Waco precision wood turning lathe (capacity
9 in. x 34 in.); a bench saw, that has depth and side
gauges, scroll and jig saw; and all accessories for
both portable and stationary power drilling, buffing,
grinding and cleaning. Attaches to any light socket
and converts your work bench into a complete pri-
vate tool and machine shop.

Buy On Your Own Terms

Only $10.00 down. Liberal discounts
for cash. Easy monthly payment
plans. It is no hardship to own a
Red Jacket.

10 DAYS' FREE TRIAL

Our literature tells you how to This Headstock
start a job of your own. If you furm?hed'v;her,c
are not pleased return the "° SSin(ly ™
Shop.

Interesting Literature Free

Send the coupon. You will be surprised with all it
contains. Beautiful, Instructive, Fascinating, In-
teresting.

free

BLUE
PRINTS

Special Crafts Course FREE i
SPECIAL CRAFTS COURSE and

Blueprint service is free to Red Turning
Jacket Shop owners—all that there Sasiml :
is to know about handicraft Spinning
methods, raw materials, woods, Sogding
carving, sawing, turning, designing, 5:2?:;22
carpentering, decorating, is taught Making
by special correspondence. SR
erlllln:z o
The Waco GUARANTEE Dove-
If It Is Not What Yoic Want When pot|‘:,|:==§
You Get It—Send It Back Jointing
S_ha:][l)el,;lng
yandin
Look out for imitations. There éﬁ'r‘:‘lf"é'm‘-
is only one Red Jacket—one Waco Successful
—one Wm. L. Aylward, Master- g’lf_f:f"
craftsman.
r----------------------------.---
i ‘'WACO TOOL WORKS, Inc.
: 542 N. Parkside Ave., Chicago
38 Manager, Dept. 201. Please send me particu-
1 lars about 10-day free trial, free blueprints, and
: $10 down payment.
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®
to prove you can learn at
Home, in spare time!

We have developed a new simplified, rapid
way to teach Drafting,and we want to send you
three sample lessons without cost or obligation. So

you can test your own ability to master this
fascinating work at home, in your spare time. And see
for yourself how quickly and easily you can qualify for
a fine, well-paid Dra’ting position.

$50 to $125 a week paid to
EXPERT DRAFTSMEN

Pick up the want ads of any big-city news-
paper and you'll see why we urge men to go
into Drafting. 70,000 fine positions advertised
in the past year. Draftsmen are urgently
needed in Building Construction, Manufacturing, in
the Architectural, Mechanical, Electrical, Structural
and Automotive industries. Get in touch with me, and
T’ll tell you how yox can get one of these fine jobs.

The American School

Chartered 30 years ago as an ED-
UCATIONAL INSTITUTION,
and, like the best resident schools
and colleges, conducted NOT FOR
PROFIT. We offer complete, thor- |- 4
‘tmg '.{'e con- nugh, up-to-dateinstruction—pre-
bl T W Eared by 200 leading Enginecrs,

7 3 44 xecutives and Educators. A %
unique instruction, built to meet #9
the specifications of well-paid jobs
as laid down by employers them-
sclves —yet simplified for ready
understanding by men with only

Home-training backed with an

agreement to get you a
DRAFTING JOB ata 50% RAISE

—or money refunded

Here is a word-for-word copy of the Contract which
we have made with 30,000 men in the past three
years. I shall be glad to make the same agreement,
backed by our entire resources of $1,500,000.00—
with YOU!
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Into Drafting!

]
The ability to read blue-
printsand draw plans is )
the entering wedge to ‘
success in all building . *

b1
.

N

and manufacturing
lincs. Learn Drafting |
and you’ll be “sitting
Erseu{." It'sINTER-
TING work and
Draftsmen are a won-
derful bunch of fel-
lows. You're bound
toenjoy thegood-c=
natured atmos-
Bher.e of a
rafting office

\
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b Guarantee of Position and
Incveased Pay

i To.

WE GUARANTEE (o find vou a satisfac-
* tory position within 60 days after you fin-
¢ ish onr complete course of home training in
» Drafting;

And, further,

WE GUARANTEE that said posicion will
® pay you a salary of at least 50% more thaa
you are earning today. proyided your present

22 salary is hess than $40 per week;

~ 3 OR FAILING TO DO SO, we guarantee to
refund to vou immediately the entire amount
that you have paid for his training. e

O/ N ki

Direcror
Extension Work

CEEEELELIYEEY

This agreement proves our training does make real Drafismen. It proves that aiter you
finish, there are well-paid jobs available. And you can prepare yourself without losing a

day's pay or time, without quitting your job or leaving home!

%Ammcan@m

Dept.D-226 Drexel Avenue and 58th Street, Chicago

0.C
Dept.

common schooling.

And we are the first in the home-
study field torecognize the need of
givinga COMPLETE SERVICE
to ambitious men—training plus
employment. Which takes you as
you are, supplies the equipment
youlack.an landsyouinthebetter
job you seek, Without risk to youl

O. C. MILLER
Director Extension Work

. MILLER, Director, Extension Work, The American School

D226 Drexel Ave. & 58th St.. Chicago

t am interested to> get particulars of your Job and Raise Guarantee. Also,
send 3 Drafting Lessons without cost or obligation.

Name

Addresa’ = —av 8

Agpe

e _Occupation
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- This Singular Book Wields a
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Strange Power Over Its Readers

Giving them a MAGNETIC PERSONALITY almost instantly/

Will You Read It 5 Days FREE--to Prove
It Can Multiply Your Present Income?

AS’I‘R.\NGE book! A book that seems
to cast a spell over every person who
turns its pages!

A copy of this book was left lying on a
hotel table for a few weeks.  Nearly 400
people saw the book—read a few pages—
and then sent for a copy!

In another case a physician placed a copy
on the table in his waiting-rooin. More than
200 of his patients saw the book—read part
of it—and then ordered copies for themselves!

Why are men and women so profoundly
affected by this book?—so anxious to get a
copy. The answer is simple. The book re-
veals to them for the first time how any
mau or woman—old or young—can develop
a Magnetic Personality instantly! It ex-
plains how to gain overnight the personal
charm that attracts countless friends—the
selfconfidence that insures quiek suecess
in any business or profession.

It tells how to draw people to you at once,
irresistibly—how to be popular everywhere,
in any society—how to overcome almost ab
once any timidity or self-con-

transforming people into enlirely new beings!

Quietly, almost secretly, Shaftesbury’s
fame spread. Great men came to him. His
students and friends embraced such names
as Gladstone, Queen Victoria, Edwin Booth,
Henry Ward Beecher, Cardinal Gibbons, and
others of equal fame.

Until recently, Shaftesbury’s  teachings
have been available only to people who
could pay $25 or $50 each for instruction
books. But now, through the efforts of a2
group of his students, his wonderful teach-
ings have been collected into a single volume,
at a price within the reach of all!’ And further-
more, Shaftesbury has consented to reveal
hundreds of new discoveries never before put
into print.

Strange Effect on Readers

Readers of this book quickly become
masters of asingular power to attraet others—
to influence men and women around them
Not by foree—not by loud argument. But

rather by some subtle, in-

sciousness you may have—
how to bhe a magnet of
human attraction, popular

and well-liked wherever you Personali

Book Tells You

How to develop a Magnetic

t
How to use éortnin Oriental

sinuating power that sways
men’s minds and emotions.
They are able to play on
people’s feelings just as a

o!

It not only tells exactly
how to accomplish these
things—it tells you how to
accomplish them without
delay—instantaneously!

Whence Comes This

Uncanny Volume?

Forty yecars ago, Ed-
mund Shaftesbury, famous
student of the human mind,
set out to discover the secret
of that rare quality—Mag-
netic Personality. He first
applied his discoveries in his
own circle of friends. Results
were astonishing! His
methods seemed to have the
power of almost instantly

Secrets

How to gain perfect nerve
control

How to ‘ead people’s feelings
by watching their mouths
ow to read people’s
thoughts by watching
their eyes

How to develop a magnetic

eye

How to make your face ap-
pear 20 years younger

How to control others by a
glance

How to use Magnetic Heal-
ing

How to end awkwardness
and timidity

How to attract the opposite
sex

How to get ahead in your
business or profession

How to make your subecon-
scious mind work wonders

And dozens of other vital
topics

skilled violinist plays upon a
violin,

IFolks are never the same
after reading this book.
Their manner changes. The
tone of their voiee, the expres-
sion in their eves—ves, even
their actual features seem
to change—seem to grow
more cultured, more re-
fined.

The eyes—windows of the
soul—hecome clear, beauti-
ful, expressive, luminous as
a erystal sphere. The
voice grows rich, resonant—
mellow as a golden bell.
Folks listen spellbound—
charmed by the fine modu-
lations—the cultured fluency
of the tones.

What Others Say

What priceless benefits! So profound! So
far-reaching! Isit any wonder that thousands
of men und women say that they are over-
joyed with the results they have received?
One enthusiast said of this volume, “Things
I hve read there I would never have dreamed
of.” Another wrote, “Certainly wonderful;
like walking up a stairway to a higher life.’
Another wrote, “I would not give up what
Shaftesbury has taught me for $100,0001”

Iu your everydayv life—in social life—and especially
in business, you will find what those people say to be
true. You will find this book of immense value. You
will quickly learn to fascinate people you meet—to
attract new friends—to gain the speedy promotion
and big pay which always come 10 men and women
who have developed that most wonderful of all quali-
ties—a MAGNETIC PERSONALITY!

Read This Book 5 Days Free

You must see this book for yourself—examine it—
let 1t influence indelibly your own personality. Merely
mail coupon below and this remarkable volume, with
cover in handsome dark burgundy cloth, gold em-
bossed, will be sent you by return mail for 5 days
free examination. If you aren’t stirred and inspired
in the 5-day free period, return it and it coste you
nothing. Otherwise keep it as your own and Femit
the Special Price of only $3 in full payment. This
volume was originally published to sell at $5—but in
order to reach as many readers as possible—it is
being offered at this special reduced price. This offer
may never appear again, so you are urged to act at
once, before it is withdrawn. Remember—you do
not pay unless you decile to keep the hook. You risk
nothing—so clip and mail this counon NOW, Ralston
University Press, Dept. 30-B, Meriden, Conn,

RALSTON UNIVERSITY PRESS,
Dept. 30-B, Meriden, Conn.

All right—TI'll be the judge. You may send me the
volume ‘“'Instantancous Personal Magnetism™ for 5 days’
FREE Examination in my home. Within the 5 days |
wiil elther remit the speclal low price of only $3.00 in full
payment, or return it without cost or obligation,
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BUILD THE PERIDYNE

WHAT RADIO NEWS SAYS ABOUT THE “PERIDYNE”

ADIO

NEWS says:

The “Peridyne” receiver is revolutionary. It embodies an entirely new principle in what we have
named the *Peridyne” method of shield-tuning.

A new radio symbol, the “Peridyne” character, had to be created by the author, as no symbol for this arrange-
ment is provided in the present radio practice.

We predict great commercial possibilities for this invention: which makes it possible to bring a single dial
set into perfect interstage resonance and consequently to operate it at the maximum possible efficiency. The
“Peridyne 5, a receiver you can easily build yourself, is a five-tube set, by means of which the author in New
York receives Pacific Coast stations several times during the week, even during the summier.

RADIO NEWS f{further says:

The “Peridyne 5" is the greatest 5-tube DX set that has ever been described, anywhere.

Use the Official Construction Booklet on this Circuit
containing elaborate Booklet with full instructions and

full size Blueprints of all Parts.

PRICE 50¢c¢

CONSRAD CO., INC. . 230 Fifth Avenue, New York.
%

s\
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Those who see the great roaring shops of Coyne
for the first time are amazed. Here are students from
every State in the Union working on the greatest
outlay of electrical apparatus ever assembled in any
school . . . costing hundreds of thousands of dollars

. real dynamos, huge motors, actual skeleton
houses, compiete power plants, transmlitting sta-
tions, switchboards of all kinds everything

L ==t

A Glimpse Into the Coyne Electrical School

trom doorbells to farm power systems. Here, with
this full-size machinery in full operation every day,
Coyne students get years of experlence in a few
months. Here—and nowhere else in the world—
can you get such training!

The photograph above s one of 150 views in our
catalog, a copy of which will be malled (ree upon
request. Sec coupon below.

877

LEARN ELECTRICI

On Actual Electrical Machinery

~—In 12 Weeks!?
By Actual Work—in the Great Shops of Coyne

OME kinds of jobs ought to be labeled with a big sign that says *“‘Man-

killer.,” They are either so heavy, dirty and hard that they-sap a man’s

all the time—or else they are so dis-

agreeable uninterestmgang‘l poorly paid that they kill his ambition in almost
N is the most valuable thing a man can have!

strength and keep him dog-tir
no time. And AMBITI

Fascinating Work —Real Pay!

That’s why so many men are turning to ELECTRICITY, which offers
unlimited rewards and opportunities—with ordinary salaries of $50 a week
electrical jobs are actually going begging! Trained
R emand—and the need is growing every dazl The
situation is one that spells O-P-P-O-R-T-U-N-I-T-Y"in letters a foot hi

and up! Right now bi
electrical men are in

the man who is wide-awake enough to see it!

3 Let me make you a practical elec-
Learn quckly trician—the Coyne way. I've done

it for thousandsof others—farmers, laborers, factory men, and
hundreds who haven’t had more than 8th grade education! 1
can do it for you—and start you off on the road to indepen-
dence and big earnings in just 90 days!
3 The secret of Coyne-training is
Learn by Doing ;¢ i< FRACTICAL work. No
unnecessary theory. In the great shops of Coyne you learn
the “ins and out” of Electricity by actual work on real elec-
trical equipment—the finest outlay in the country! And best
of all—instructors work right with you every step of the way,
The New $2,000.000 showing you all the elec-
Coyne Schoot trical secrets that are es-
sential to your success.

Now In Our
New Home

This is our mew, fireproof,
modern home wherein is in-
stalled thousands of dollars
worth of the newest and
most modern Electrical
equipment of all kinds. We
now have a large amount of
.. floor space devoted to the ex-
3 clusive ’tcachlng of practical

electricity. Every comfort
and convenience has been ar-
runged to make you happy
and contented durlng your
training,

OYNE

igh for

$60

A Week Jobs

are common in electricity.
Our free employment
bureau puts you in touch
with many openings to
choose from. Our students
get rositions which lead to
salaries of $560.00 — §0.00
and up per week. The
following areafewof them:
Farm Lighting Experts
$60 a Week and up
Armature Experts
$50 a Week and up
Power House Operator
$50 a Week and up
Aute Electrician
$60 a Week and up
Inventor
Unlimited Income
Maintenance Engineer
$60 a Week and up
Service Station Ownor
$60 a Week and up
Radio Expert
$60 a Week and up
Contractor
$3,500 a Year and up

ELECT RICAL
SCHOOL

H.C.LEWIS, Pres. Dept. 28-83 500 S. Paulina St., Chicago, Ill.

Est.
1899

No Advanced Education or Experi-
ence Needed With a personal, practical method like

any man into a practical electrician in 12 happy weeks? You
don’t need a blt of previous experience or advanced
Many of our most successful graduates are fellows who never
went to high school and hated ‘‘book-learning.”” The Coyne
method is different!

Earn While Learning

these real-pay electrical jobs. Electricity is the world’s great-
est industry. Trained men are in demand. At
Coyne, you can earn while you
learn because 1 help many fel-
lows to part time jobs where
they can make most of their
livin,
FRE
life after graduatlon, too.
place dozens of men in wonder-
ful jobs every week !

Send for Free Book

Just give me a chance to tell you
about the unlimited opportunity that
awaita you. Let me send you biyg book
free, containing over 150
otographs — listing and
lling {ou how you can
cualify

that lead to salaries o

e week and ap. If you
really want more money

an
send for this bock now!

No_ obligation.
mail the coupon.
aEENAEANENEEE

h

&
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this, is it any wonder I say I can make

education,

Make up your mind
today to get into one of

Mail This
FREE
BOOK

Coupon
Io-day

expenses while learning!
employment service &c/n'
e

|

or the kind of 29&1,

a  wonderful future
Simply

Coyne Electrical School, H. C. Lews, Pres.
Dept. 28-83 s00 So. Paulina St., Chicago, IIL

Dear Mr, Lewis: Without obligation send me your big free catalog and
all details of Free Employment Service, Radio and Automotive Electrical
Courses and how many ‘earn while learning’’. 1 anderstand 1 will not be'
bothered by any salesman.

Name .
Addres»s

City . Stats.



BURIED
TREASURE

can sftill be found in

Good Chemists Command High Salaries

You can make yourself indepen-
dent for life by unearthing one
of chemistry’s yet undiscovered

secrets.

Do you remember how the tales of pirate gold used to fire
your imagination and make you want to sail the uncharted
seas in search of treasure and adventure? And then you
would regret that such things were no longer done. But that
is a mistake, They are done—today and everyday—not on
desert islands, but in the chemical laboratories throughout
your own country. Quietly, systematically, the chemist works.
His work is difhcult, but more adventurous than the blood-
curdling deeds of the Spanish Main. Instead of meeting an
early and violent death on some forgotten shore, he gathers
wealth and honor through his invaluable contributions to hu-
manity. Alfred Nobel, the Swedish chemist who invented
dynamite, made so many millions that the income alone from
his bequests provides five $40,000 prizes every year for the
advancement of science and peace. C. M. Hall, the chemist
who discovered how to manufacture aluminum made millions
through this discovery. F. G. Cottrell, who devised a valu-
able process for recovering the waste from flue gases, James
Gayley, who showed how to save enormous losses in steel
manufacture, L. H. Baekeland, who invented Bakelite—these
are only a few of the men to whom fortunes have come
through their chemical achievements.

Now Is the Time to
Study Chemistry

Not only aro there boundless opportunities for amassing
woalth in Chemistry, but the profession atTords congental
employment ut good sularfes to hundreds of thousands who

T« O'CONOR SLOANE,

AB., A.M. LL.D., Ph.D.,

Noted Instructor, Lecturer an
Author, Formerly Treasurer Ameri-
can Chemical Society and a practical
V chemist with many well known
achiovements to his credit. Not
only has Dr. Sloane taught chemis-
try for years but he was for many
yoars ongaged = in commercial

chemlistry work,

What Some of Our
Students Say of This

Course:

I have not written since 1 recelved the big
set. 1 can still say that it far exceeded my
antieipations. B8ince 1 have been studying with
your schoul I have been appointed chemist for
the Scranton Coal Co. testing all the coal and
ash by proximate analysls. The lessons are
helping me wonderfulty, and the interesting
way in which they are written makes me walt
iax:lenuy tor each lesson.—MORLAIS COUZ-
SN8.

I wish to express my appreclation of vour
prompt rep!y to my letter and to the recom-
mendation to the General Electriec Co. 1 in-
tend to start the student engineering course at
the works, This is somewhat along electrical
lines, but the fact that 1 had a recommenda-
tion from a reliable schoo! no doubt had con-
siderable influence in helping me to secure the
job.—H. VAN BENTHUYSEN.

So far I've been more than pleased with
your course and am still dofng nicely. I hope
0 be_your honor graduate this year.—J. M.
NORKUS, JR.

T find your course excellent and your instruc-
tion, truthfully, the clearest and best assem-
bled 1 have ever taken, and yours s the fifth
one I've studled.—JAMES J." KELLY,

From the time I was having Chemlistry it
has ntever been thus explained to me as It is
now. I am recommending you highly to my
friends, and urging them to hecnme members
of such an organization,—C. BEN-
JAMIN.

I shall always recommend your school to my
friends and let_them know how simple your les-
sons are.—C. J. AMD

1 am more than pleased. You dig right in
from the start. 1 am going to get somewhere
with this course. I am so glad that I found
you.—A, A, CAMERON,

I use your lessons constantly as I find it
more thorough than most text books I ean
secure.—WM. H, TIBBS.

Thanking you for your lessons, which I find
not only clear and_ concise, but wonderfully
interesting. 1 am—ROBT. H. TRAYLOR.

I recelved employment in the Consolidated
Gas. Co. 1 appreclute very muech the good
service of the achool when a recommendation
was tsked for.—JOS. DECKER.

merely follow out fts present applications. These appli-
eations sro fnnumerable, touching intimately every business and
ehemist can hardly be called work at all.

It is the keenest and most enjoyable kind of pleasure.
in & chemical laboratory aro filled with thrilling and delightful experimentaitfon,
prospect of s discovery that may spell Fortunv always nt hand to

every product in the world. The work of the
! The days
with the alfuring

spur your enthusiasm, /
/
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/

You Can Learn at Home
To qualify for this remarkable ealling requires elaborate speclalized training. Formerly 1t was /
necessary to attend a university for severaf years to acquire that tralning, but thanks to our
bighly perfected and thorough system of Instruction, sou can now stay at home, keep your /CHEM[CAL
position, and let us educate you in Chemistry during your spare time. Even with aniy common
| schooling you can take our course und equip yoursell for smmedlate practical work in a chemical INSTITUTE

laboratory. Dr, Sloane gives every one of his students the same carefu}, personal super-
vision that made him eelebrated throughout his long career as a collexe professor. Your
Instructlon from the very beginning s made Interesting and practical, and we supply sou
with apparatus and chemlicals for performlng the fascinating analyses and experimental
work that plays such a large part in our method of teaching, and you are awarded the
Institute’s officlal diploma after you have satisfactorlly completed the course. /

NEW YORK CITY
Please send me at once,

Easy Monthly Payments /
without any obligatien on my

You don’t have to have even the small price of the course to start. You ean

pay for it in small monthly amounts—so smull that you won't feel them.

The cost of our course is very low, and includes everything, cven the part. your free Rook ‘‘Opportunt-

chemlstry outfit—thero are no extras to buy with our course. OQur plan tles for  Chemists.”" and full par-

of monthly payments places a chemieal education within the reach of tlenrlars about the Experimental Equip-

everyone. Write us and let us explain our plan in full—give us the / ment given to every student. Also please

opportunity of showing you how you can qualify for a highly trained / tell me about your plan of payment and
/ the reduction in the tuition price,

//NAME

OF NEW YORK
Home Extension
Division 2
16-18- S E. 30th St.

Experimental Equipment
Furnished to Every Student

We give to every student without additional charge this
chemical equipment. including forty-ninc .pieces of labora-
tory apparatus and supplies, and forty ditTerent chemieals

and reagents. These comprise the apparatus and chemlcals
used for the experimental work of the course. The fitted
heaty wooden box serves not only as a case for the outfit
bat also =s a useful luboratory accessory for performing
countless experiments,

CHEMICAL INSTITUTE

techpicsl position without @Tep glving up your present employment.

TUITION PRICE REDUCED

Resides furnishing the student with his Experimental
Fquipment, wo have heen able, through the big increasg

in our siudent body, to reduce 1he cost of the course.
Write today for fuil information and free book, *‘Op-

OF NEW YORK I portunities for Chemists.”” Send the coupon Tight # ADDREBS ..coceecoecense iy cassssan
9 nc. now, while it fs fr‘eish in your mind. 6 Just
) Home Extension Division 2 l\;‘;lltle'{ua)r uns:.lmo and address on a postal and
16-18-3 E. 30th Street NEW YORK CITY DON'T WAIT—MAIL COUPON NOW! o) v o S Y STATE .

—
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I Couldn’t Get the Good Things

Then I Quit My Job and
“Found’’ Myself

money? If [ asked myself that question
once, | asked it a hundred times'

I know the answer now—vou bet. I know the
way good money is made, and I'm making it.
Gone forever are the days of cheap shoes, cheap
clothes, walking home to save carfare, pinching
pennies to make my salary last from one pay-day
to the next one. I own one of the finest Radio
stores you ever saw, and I get almost all the
Radio service and repair work in town. The other
Radio dealers send their hard jobs to me, so you
<an see how I stand in my line.

But—it’s just a vear ago that I was a poorly-
paid clerk. [ was struggling along on a starvation
salary until by accident iy eyes were opened and
I saw just what was the matter with me. Here's
the story of just how it happened.

I lOW does a2 man go about making more

One of the big moments of my life had come. |
hal just popped the fatal question, and Louise
said “Yes!”

Louise wanted to go in and tell her father about
it right away, so we did. He sort of grunted when
we told him the news, and asked Louise to leave
us alone. And my heart began to sink as I looked
at his face.

“So you and Louise have decided to get mar-
ried,” Fe said to me when we were alone. “Well,
Bill, just listen to me. 1've watched vou often
here at the house with Louise and I think you are
a pretty good, upstanding voung fellow. T knew
your father and mother, and vou've always had a
zood reputation here, too. But just let me ask
vou just one question—how much do you make?”

“Twenty-eight a week,” T rold him.

He didn’t say a word—just wrote it down on a
piece of paper.

“Have vou any prospects of a better job or a
good raise some time soon’” he asked.

“No, sir: [ can’t honestly say that T have,” [
admitted. “I’m looking for something better all
the time, though.”

“Looking, eh? How do you go about it?”

Well, that question stopped me.

How did I? 1 was willing to take a better job
if I saw the chance all right, but 1 certainly had
laid no plans to make such a job for myself. When
he saw my confusion he grunted. “I thought so,”
he said, then he held up some figures he’d been
scribbling at.

“I've just been figuring out your family
budget, Bill, for a salary of twenty-cight a week.
I've higured it several ways, so vou can take your
pick of the one vou like best. Here’s Budger No.

1: I figure you can afford a very small unfurn-
ished apartment, make your payments on enough
plain, inexpensive furniture to fix such an apart-
ment up, pay your electricity, gas and water bills,
buy just about one modest outhir of clothes for
both of you once a year, and sive three dollars a
week for sickness, insurance, and emergencies.
But you can’t cat. And you'll have to go without
amusements until you can get a good substantial
raisc in salary.”

[ began to burn red as fire.

*That budget isn't so good after all,” he said,
glancing at me; “maybe Budget No. 2 will
sound better

“That's enough, Mr. Sullivan,” I said. “Have
a heart. [ can see things pretzy clearly now;
things [ was kidding myself about before. Let me
w0 home and think this over.” And home [ went,
my mind in a whirl.

At home [ turned the problem over and over in
my mind. ['d popped the question at Louise on
impulse, wirhout thinking it out. Everything Mr.
Sullivan had said was gospel truth. 1 couldn’t
see anything to do, any way to turn. Buc I had
to have mere money.

1 bezan to thumb the pages of a magazine
which lay on the table beside me. Suddenly an
advertisement seemed almost to leap out at my
eves, an advertisement telling of big opportuni-
ties for trained men to succeed in the great new
Radio field. With the advertisement was a cou-
pon offering a big free book full of intormation. I
sent the coupon i, and in a few days received a
handsome Gi-page book, printed in two colors,
telling all about the opportunities in the Radio
field and how a man can prepare quickly and
casily at home to take advantage of these oppor-
tunities. | read the book carefully, and when |
tinished it 1 made my decision.

What's happened in the twelve months since
that day seems almost like a dream to me now.
For ten of those twleve months I've had a Radio
business of my own! At first, of course, I started
it as a little proposition on the side, under the
guidance of the National Radio Institute, the in-
stitution that gave me my Radio training. It
wasn't long before I was getting so much to do in
the Radio line that I quit my measly little
clerical job and devoted my full time to my
Radio business.

Since that time I’ve gone right on up, always
under the watchful guidance of my friends at the
Narional Radio Institute. They would have given
me just as much help, too, if I'had wanted to fol-

879

Always outside of things—
that's where I was just twelpe
short months ago. I just didn’t
have the cash, that was all. No
theatres, no parties, no good
restaurants. No real enjoy-
ment of life. | was just getting
by, just existing. IWhat a dif-
ference today! I drive my oxen
car, have a good bank account,
enjoy all the amusements [
please,

of Life

low some other line of Radio besides building my
own retail business, such as broadcasting, manu-
facturing, experimenting, sea operating, or any
onc of the score of lines they prepare you for. And
to think that until that day [ sent for their eye-
opcning book, I’d been wailing “I never had a
chance!”

Now I'm making real money. Louise and I
have been married six months, and there wasn’t
any kidding about budgets by Mr. Sullivan when
we stepped off, either. I'll bet that today | make
more money than the old bov himself.

Here’s a real tip. You may not be as bad off as
I was. But, think it over—are you satished? Are
vou making enough money, at work that you
like? Would you sign a contract to stay where
vou are now for the next ten years, making the
same moneyv? If not, you'd better be doing some-
thing about it instead of drifting.

I'his new Radio game is a live-wire field of
golden rewards. The work, in any of the 20 dif-
terent lines of Radio, is fascinating, absorbing,
well paid. The National Radio Institute—oldest
and largest Radio home-study school in the world
—will train you inexpensively in your own home
to know Radio from A to Z and to increase your
earnings in the Radio feld.

Take another tip—no matter what your plans
are, no matter how much or how fittle you know
ahout Radio—clip the coupon below and look
their free book over. [t is hlled with interesting
facts, figures, and photos, and the information it
will give you is worth a few minutes of anybody’s
time. You will place yourself under no obligation
—the book is free and 1s gladly sent to anyone
who wants to know about Radio. Just address
]. E. Smith, President, National Radio Institute,
Dept. 2T, Washington, D. C.

J. E. SMITH, President,
National Radio Institute,
Dept. 2T, Washington, D. C.
Dear Mr. Smith:

Please send me vour 64-page book, printed in two
colors, giving a'l information about the oppor-
tunities in Radio and how I can learn quickly and
easilyy at home to take advantage of them. I
understand this request places me under no obliga-
tion, and that no sulesmen will call on me.

Address. ... ... .

Town
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Build a Ship Model

- AFEW

CAN BE PUT TOGETHER BY A SCHOOL BOY IN

HOURS & 5

|

6 98 CONSTITUTION
Size.
$ . 26° high: 27"l§mg: 81° wide
A historical ship model should be in every home. We supply
all the parts, cut to fit, and ready to put together. Every
part necessary to construct any of the mode's pictured. A
full diagram of numbered parts comes with every kit, with
full detaled instructions 8o that it is impossible to make a
mistake. All you need is a small hammer to tap parts in place.
lere is a part of the instructions copied from tEe regular sheet
that comes with every kit. Take part No. 57, place it at the
front end of No. 56, and down on No. 55. Next take part
No. 58 and place it at the rear end of No. 56, and tap in place
with a small hammer.

So clear are the instructions that the 15-year-old boy pictured
. above won First Prize
e e ————————————1  in a model contest
|— held by the publish-
- ers of Science and In-
o _vention  Magazine.
Hundreds of ship
models were entered
from all parts of the
country. This model
was constructed from
a regular kit of our
parts. The educa-
tional and historical
| value a boy gains in
3 constructing one of
i - S : these models eannot

$; 4. 9 8 MAYFLOWER

Size
257 high. 10" wide: 26° long

When the model is completed it makes one of the finest
home decorations that money can buy, and the adventure
of building your own models adds zest to the achieve-
ment. You will be proud of your model because you are
the builder.

MINIATURE SHIP MODELS, Inc.
3818-20-22-24 Baring St.. Philadelphia. Pa.
Canadian Branch: 1485 Bleury St., Montreal, Canada

Canadian Prices Slightly Higher. Send all Canadian Orders
to Canadian Office. 1

15-Year-Old Schoolboy Wins
First Prize

| Sold on money-back guarantee
S ALL GOODS SHIPPED SAME
DAY ORDER IS RECEIVED

$ LA PINTA
l2 50 Ship \}odc.l. Loudspesker
° Size:

26" high:27 ' long: 12* wide
be measured in dollars and cents. Boys like to build things
They learn while they build.

These models, with the exception of the Constitution, may
be converted into a beautiful toned loudspeaker that serves a
double purpose, being useful as well as beautiful. The mainsail
acts as the diaphragm, and is driven by a unit of the electro-
magnet type. This ia attached to the mainmast, which is im-
bedded in the hull. Power amplification is not needed, as the
unit will operate a 72-in. cone. This assures you faithful
reproduction at all frequencies.

These Ship Models are not only for hoys, but make a
beautiful gift for everyone. Doctors, Lawyers, Business Men,
Nurses, Stenograph-
ers and Housewives
all over the country
have built models
from our complete
kit of parts. They
have become so in-
terested in building
the first model that,
In many cases, they
have sent for the
parts to construct
all  our  models,
Ship Model building
is indeed a fascinat-
ing pastime,

[

MINIATURE SHIP MODELS, Inc., Dept. S-§ I

3818-20-22-24 Baring St., Phila., Pa. I

Please send me complete parts, cut to fit and ready to assemble,

for the Constitution, $6.98 [O; Santa Marin, $4.08 O; La Pinta, |

$4.98; O; Mayflower, $1.98 0O. Melody Ships: La Pinta, I

$12.50 O; Santa B{‘ana. 81.2.50'D; Mnyﬂovw(-r, 8‘_12.50 D.) I will i
pay postman purchase price plus postage (n few cents).

Check which model you want shipped. |

Catalog only O I

|

|

|

|

JTITASITI PRINT NANL AND ADDRLSS PTAINLY

$ SANTA MARIA
4 98 Nize:
° 23 "high: 11* wide: 27° long . .

s1

&
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Handy Jig Saw

This Pattern Maker's
Jig Baw is part of the
Model "S5  Shap.
Follows a perfect line.
Fxtrn blmrcz included
ree.

Practical Bench
Saw

Built heavy and
strong. Set into place
and operated in five
secoan.Rips. mitres,
grooves,
cuts.

and cross-

Get Your Magazine Basket
Quick !

While they last, we
are giving away the
lumber to make the
beautiful magazine
basket shown down
in thelower left-hand
corner. [t is vours
to keep even if vou
should decide to re-
turn the Shop. Aet
at once hefore they
are all gone. In.
structions for mak-
ing it are included,
of course.

Yours for the
Asking

Everyone who fills in and
mails the coupon will re-
ceive free of all charge,
illustrated plans and in-
structions for making
this beautiful Priscilla
Sewing Cabinet. Perhaps
you read about it in a-recent
1ssue of a well-known maga-
zine but [ want to show you
how to make it in one fourth
the time on my MOTOR-
IZED work bench—the
Speedway Shop!

Discard Your Hand
Tools

Don’t let hand tools put a limit
on your Craitsmanship. Let me
show vou how to start with this
simple Priscilla Cabinet—go on
into grooving, mitreing, mortis-
ing, scroll work, wood turning—
make Humidors, Fancy Gateleg
Tables, etc. \Why limit your in-
genuity when it is so easy to own
a SpeedWay Shop? Remember—
SpeedWay is the Shop used by
Manual Traiming instructors
everywhere.

Motorize Your
Workbench

realize that SpeedWay alone has been serving the Worl d’s
Electric Tools for
to examine

Industries with Portable
twenty years. I want yon
features of a SpeedWay Shop.

ELECTRO MAGNETIC TOOL CO.

1832 So. §2nd Avenue
Cicero (Adjoining Chicago) Illinois

Department 3-F

881

> ;‘§.'.'."

L L

Trivial Down Payment

We'll show you how to earn or save
the small down payments that come
due just once a month. So simple too,
for any man who knows his ABC's
about tools. Ask what Mr. Watts of
Miami, Fla. did. Send in coupon today!

Free Trial and Instruc-

SJONRFASAAN

()

You can be sure vou're getting the right shop when ou%

the la
the exclusive

tions—Free Plans
and Materials

We are anxious that every owner of a Speed\Way
Shop shall get the maximum pleasure and profit from
it.  That’s why we have established the SpeedWay
Personal Service Department.

24 Blue Prints Free

With each Shop we include 24 Blue DPrints of Furniture,
Toys, etc., thut anyone can make with the SpeedWay Shop.
Mr. L. L. Hull, in charge of our Personal Service Depart-
ment, will answer your special questions. Ilere is a real
service separtment at your beck and call.

Free Crafts Book

When we receive your coupon we will send you a list of the
best books on Craftsmanship from which to make your selec-
tion to be sent free with your Shop.

Quick Action Needed

We cannot continue Special Offers like this indefinitely, Use
the coupon today, and we will send the Priscilla Cabinet plans
and Instructions at once! ] ¥

MAIL TODAY |

Electro Magnetic Tool C

o,
Dept. 3-F, 1832 So. 52nd Ave., Cicero, Ill.
Gentlemen: Please send me free the complete
nlans and instructlons for making
Sewing Cabhinet shown above. Also complete
(ig‘:.;\r!l: about your Shop and free offers.

last

.State
Occupation
1 will use Shop for fun O or profit O
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“What Has ‘Come Over-" Jimmy Smith?
---He’s A New Man!”

. URELY that can’t be Jimmy
Smith! What on earth has come
over him? Why, Jimmy used to

be a meek, apologetic sort of chap who

looked as though he was half afraid
of himself.

“But look at him now!—swinging
snappily down the street, bubbling
over with confidence, keen and alert,
dressed in expensiveclothes,

By doing a very simple thing you
can throw off these handicaps to suc-
cess. You can quickly develop the
delightful poise and self-assuranee of
a widely-traveled man of the world.
You can be sure of yourself and able
to meet, talk with, and hold your own
with anyone and everyone under any
and all conditions.

and looking as though he's
just come into a million
dollars. What on earth has
produced this amazing
change in him?”

_New Thrills For You_

You can imagine the
joyous thrill Jimmy ex-
perienced as he over-
heard his friends make
these remarks. And later,
when he stopped and told

Amazing Things
That You Can Do

How to—

—increase your income.

—get ahead quicker.

~charge yourself with

,  cmergy.

—use “hidden powers” to
lp‘ you in ecmer-

gencies.

—win friends, love, and
companionship .

—build  supreme  self-
confidence.

~—develop a charming,
magnetic personality.

The Law of Success

The success you achieve,
and the way people treat
you, depend upon your per-
sonal qualities. You get
what you are entitled to
have. Water always finds
its own level. It’s the
same way with people.
The level, or kind, of
qualities you have deter-
mine the success you
achieve. People are where

them all about it—how he
had literally ‘‘made him-
self over,” and was now a
big success.

This is a true-life in-
cident, which actually

t new,

thrills out of life.
—know the secrets of joy-

ous health.
—understand the vital facts

about sex lif
-—overcome fear, discour-

agement, worty, ner-

vousness, ctc.

wonderful
‘ they are because of what

they are. That is Natural
Law, and there’s no get-
e ting around it.

Raise the level of vour
personal qualities and you

happened to “Jimmy”
Smith, who lives in Cleveland, al-
though, of course, that’s not his real
name. Hundreds of others have done

it, too. You can do it. You can
actually ‘‘make yourself over” in a
remarkably short time. Like many

people, you may be lacking in self-
confidence. Or embarrassed in the
presence of others. Or of a sensitive,
retiring disposition that causes you to
takeabackseat while others push them-
selves forward and get ahead of you.

Copyright, 1928, by The Self-Improvement League of America-

automatically raise in-
crease—your success. People act dif-
ferently toward you—treat you with
increased respect. Annoyances you
now have to put up with, vanish.
Bigger opportunities are offered to
you with higher pay and more con-
genial surroundings. You are made
happier in every way—actually find
yourself living in a new world. You
get higher and better things simply
because you have developed higher
and better qualities.

Thousands of men and women of all ages,
the country over, testify in glowing terms
to the wonderful change in their personal
affairs that this remarkable method has
quickly produced for them. Self-confidence
quickly developed. Fear and worry banished.
Health improved. Quick promotions. New
opportunities opened up. Hidden talents
developed. Income increased. New, delight-
ful friendships formed. And people lifted
up from a narrow, monotonous existence
into an expanding, thrilling, joyous
life of abounding happiness and wealth.

Sent to You FREE

How it is done is told in two delightfully-
written manuscripts, entitled ‘“The Great
Discovery,” and “The Secret of Life.” They
are yours for the asking. They'll show
you, as they’'ve shown thousands of others,
how to win joy and happiness and financial
success greater by far than you ever thought
possible. Mail the coupon NOW! The two
manuscripts will go to you immediately,
free of cﬁarge or obligation.

The Self-Improvement League of America
Suite 714, 75 Westland Avenue, Boston, Mass.

(
| THE SELF-IMPROVEMENT LEAGUE |
OF AMERICA, I
Suite 714, 75 Westiand Ave., Boston, Mass.

I't like to 8ee your two manuscripts,
““The Great Discovery,” and *“The Secretl
No charge or obligation to me.
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DO WE LIVE IN A SUPRA-WORLD?

By HUGO GERNSBACK

FISH swimming in the water, its natural element, is
not aware of the fact of the water itseli. A six year

2 2| old child does not realize that it lives in a very dense
A0 S\ | medium—air. Yet, the air exerts a pressure upon

: S Q} | the human body oi almost fifteen pounds to the square
& =23 inch of its surface. Only by waving our hands rapidly
hrough the air do we become conscious that we are immersed in
a perfectly transparent fluid.

It is this ocean of air in which we live that prevents us from
actually knowing what is outside of that occan. For instance, a
deep sea fish near the bottom of the ocean, is not conscious that
there might be another world outside of the water, and even ii he
was a thinking individual he could hardly comprehend that such a
world could exist in a different sort of fluid.

Carrying this analogy a little further, we may ask ourselves the
question: What is outside our earth? What does our outer
space consist of, and what are the propertics of this outside space?

Astronomers have been telling us for many years, that for one
thing, outer space is practically a vacuum, there being of course,
no atmosphere. The proof of this is easy to obtain astronomically,
as for instance, we know today irom obhservations of astronomers
that there is practically no air on the moon, our nearest neighbor.
The moon eclipses a star instantaneously—a phenomenon impossible
if the moon had an appreciable atmosphere. If there is an atmos-
phere, it clings quite close to the moon, and certainly does not
extend more than a few hundred feet from the surface, whereas,
the atmosphere of the earth does not extend for over 600 miles
ahove its surface.

Science now knows that outer space contains no heat whatsoever,
and that all space is at an ahsolute zero, which, expressed in figures,
is minus 459.4% Fahrenheit. These are well-known facts. and have
been known for vears, but the experiments of excessive degrees of
cold by Professor Kamerlingh Onnes at the University of Leyden,
made during the past few years, have given us a great deal of
food for thought. Professor Onnes, by means of liquifying helium,
has been able to closely approach absolute zero, when he reached
the low temperature of minus 457.6°F. This approaches the ahso-
lute zero closely. At such extremely low temperatures, a number
of astonishing things begin to happen. )

As is well known. an electric current traversing a conductor,
gives rise to heat. If the conductor passes a sufficient current it
hecomes white hot, as for instance the filament in an incandescent
lamp. But if you took the same electric lamp bulh into outer space
hundreds of miles above the earth’s surface and tried to light it up
with the identical current, a most surprising thing would be seen.
You would find that it no longer would light, for the simple reason
that at such extreme colds, all conductors of electricity lose their
resistance entirely. Professor Onnes in this manner, was enabled
to send tremendous currents through very thin conductors, that
would ordinarily have hecome white hot and burn up or volatilize.
Under such extreme colds, conductors are termed supra-conductors,
because they hecome supra-conductive to the clectric current. But
that isn’t all. Inasmuch as metallic wires in ahsolute zero lose
all resistance. it is possible to start an electric current in a con-
ductor, and that current will keep on flowing without stopping.
In other words, here we have a sort of perpetual motion, but of
course, it requires so much power to obtain it, that it would not
be practical.

Now let us see what happens out in space if we apply this
reasoning to astronomy. 1 helieve the thoughts which T present
herewith have not been considered up to this time.

Light rays, being of electro-magnetic nature, it would seem
that they would fall under the classification of supra-conductors.
In a sense, it is therefore quite possible that the light which we
obtain from the sun, for instance, comes to us without any appre-
ciable loss, whatsoever, because space being at an absolute zero,
will offer no resistance tc the passage of the light rays, and the
latter, therefore, are not at all weakened in the passage from the
sun to the earth. No energy is consumed while they traverse 92
million miles. This would give an excellent explanation why light,
and the subsequent transformation to heat of tgle sun’s rays suffer
no appreciable loss at all in transit. It would also appear that
the sun furnishes no energy to space itself, except where the rays
strike a celestial body, such as the earth or the other planets. This
would be similar to an alternating current generator, that runs
practically idle, as long as no current is used at the far end of the
line. Yet the line wires are there, and while there must be poten-
tial changes in the line, still no current is being used until the load
is put across the line.

It would also appear, that gravitation, whatever its nature, would
fall into the classification of the supra-conductor. This would
explain many celestial phenomena that are obscure today. For
instance, it can be proved, that the earth revolving around the
sun has a centrifugal force, similar to that developed by the action
of the boy who swings a weight around his head by means of a
string. The faster he spins the weight, the more strain therc is
on the cord. Yet, the earth spins around the sun at the tremendous
velocity of 65,000 miles an hour, but there is no string to hold
the earth to the sun. Indecd, the speed is so great, that you would
need a cable almost as large in diameter as the earth itself, accord-
ing to theorctical calculations, to keep the earth from flying out
into space at a tangent. Yet, there is no chain holding the earth
to the sun, and the earth does not fly out into space. What holds
the earth in its orbit against this tremendous pull? Science will
tell us that it is gravitation, but this is but a poor answer to the
question ; it is only a name,

It would scem, therefore. that we should think of gravitation
as some invisible, vet solid enough chain, which is actually in
existence. But gravitation probably being a supra-conductor, that
is, of no resistance, it hecomes now fairly simple to our imagination,
because a supra-conductor can transmit a practically infinite amount
of power through an infinitely small conductor. and if gravity is
this conductor, a lot of things hecome clearer to our understanding. -

It even opens up new avenues for inter-stellar space flying,
because we can imagine a small electric generator operating outside
of our space flyver and therefore immersed in absolute zero. Once
started, such a machine would furnish current without stopping,
which could be used for navigation, when the principles of gravi-
tation are fully understood and harnessed.

One thing is sure, we are learning much from supra-conductors.
We know for instance, that although perpetual motion on a prac-
tical scale is perhaps never possible on carth, yet the earth and the
rest of the planets are perpetual motion machines, in a practical
sense. The earth. the moon and the other planets revolve ahout
the sun. and require no power, once they had been started. They
have thus revolved for millions of vears. This, no doubt, 1s
because we live in a supra-world, that has no resistance and offers
no resistance to anything once it has been started in motion. It is
the most ideal frictionless machine imaginable, and the most eco-
nomical that could be evolved.

Mr. Hugo Gernsback speaks every Tuesday at 9.30 P. M. from Station WRNY on various scientific and radio subjects.
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Here is a view of the stage of the new Hammerstein Theatre in New York. The organ in

this theatre is beneath the stage.

Storm, with the Entire Stage Flooded with
the Next, Makes the Presentation of “Gol

cently opened in New York City, we

find many architectural wonders, unique

in theatre design. The auditorium it-
self is of pure Gothic design. Beautiful
leaded glass panels cmblazon the wall.
Suspended from the center of the dome-like
ceiling, there is an immense Gothic lamp of
quite unusual design. The windows them-
selves are illuminated from behind and most
of the lighting effects in the entire theatre
are either indirect or semi-indirect. Instead
of the organ pipes being arrayed on either
side of the proscenium opening, the organ is
found in a large sound-proof room immedi-
ately beneath the stage. The organ. music
issues through baffle-controlled openings to
the auditorium.

The largest pipe in this organ is 16 feet
long. The room itself is immense, yet filled
with pipes in such a fashion that one won-
ders how it is possible for a man to move in
and out among them, when changing or tun
ing them properly. Even the cathedral gongs
are confined in this sound-proof room be-
neath the stage, which is provided with
baffles, so that the volume can be controlled
at the will of the organist. The console

IN the new Hammerstein Theatre, re-

By JOSEPH H. KRAUS

itself is on a special platform which can be
raised or lowered by a motor-driven screw ;
thus the operator at the console can bring
himself into view or can gradually descend
beneath the stage-floor level. A sccond con-
trol will be found on the switchboard to one
side and a little ahove the stage-floor level.

ORCHESTRA APPEARS ON RISING
PLATFORM

The same feature is applicable to the
orchestra because the entire orchestra plat-
form can be raised and lowered by motor-
driven screws. The electric motor is coupled
to a shaft at one end, and it communicates
the power through a worm operating a series
of screws located under the platform. In
this way the orchestra can be made to rise
fully into view, or to disappear from sight,
and even leave their position in the pit with-
‘out anyone knowing it.

THE MARVELOUS ELECTRIC
SWITCHBOARD

A word or two now concerning the switch-
board for which' Mr. Dolan, Mr. Hammer-
stein’s electrician is largely responsible.
While this is quite a large affair, it is much

The structure is pure Gothic in design.

Rain in One Moment and Entirely Dry
den Dawn” Wonderfully Spectacular

smaller than those found in theatres of the
same size. Here we see merely a series of
handles, interspersed with a few pilot lights,
and a single master control wheel. These
handles are so arranged thdt they can be
twisted to the right or left, engaging in a
slotted disk. Ordinarily such switches are
manipulated by hand, or operated by rapidly
turning a large screw which communicates
the motion to all of the switches arranged in
tandem but not so at this new theatre. Here
we find a hydraulic control dimmer. This is
so arranged that it operates ail of the rheo-
stats by moving a piston approximately eight
inches in diameter up or down. The dia-
gram for the dimmer control is briefly in-
dicated in the insert on these pages. It will
be found that when the valve is turned as
illustrated, that the piston will have a ten-
dency to move upward if water is let in
through the bottom opening. This move-
ment can be so controlled that the lights do
not completely dim for several hours, or can
be made so rapid that the cffect is practically
like a flash. At the same time that one of
the groups of lights are being gradually
dimmed, another group can be made to light
up thus producing a perfect dissolve. It is
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ORCHESTRA PLATFORM
RAISED AND LOWERED BY
MOTOR DRIVEN SCREWS

“PUMD AND
MOTOR
(RAIN EFFECT)

really uncanny to watch this switch board
fairly operate itself.

THE CLOUD PRODUCER

Depending from the grid we find a1
unique cloud machine used in one the
scenes in the “Golden Dawn,” now playing
at the theatre. The “Golden Dawn” is.a
musical drama of intense appeal. In one of
the scenes, a storm is required and here is
one place where we have it. Lightning,
thunder and rain, torrents of it—it seems as
though the whole stage is flooded. The
clouds roll from one end of the horizon to
the other, and then roll back again. They
are absolutely true to nature, and yet far
more perfect than they could ever be ob-
tained with a motion picture machine.

The cioud machine consists of a large
multiple lens multiple mirror projector, ro-

- ING SHEET OF WATER GIVE
EFFECT OF THE ENTIRE STAGE 1]
BEING FLOO?ED WITH RAIN
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tating about a center point, the rotation be-
ing controlled by a motor. For each lens
we find an oscillating mirror which can be
controlled from the watchboard to operate
slowly or very rapidly. It is these oscillat-
ing mirrors which cause the clouds to roll
about violently. The housing contains a
three thousand watt special incandescent
bulb, the light of which after passing through
a condensing lens, passes through a slide
which is an actual photograph of cloud for-
mation. The slide itself is only one of the
senes, the entire group being mounted in the
ring of projectors. Between the mcandescent
bulb and the lenses, a vignette of tin is em-
ployed which cuts down the possible cloud
projections on the building, trees, and other
scenery, and limits the projection of clouds
to the sky portion of the horizon. The
lightning and rumble of thunder are pro-
duced in the well know stage-time methods.

0
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CONCENTRATING
LENS

CLOUD SLIDE

DETAIL OF
CLOUD MACHINE

TO RHEOSTATS

TO RHEOSTAT
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__HYDRAULIC DIMMER CONTROL |

REMARKABLE RAIN EFFECT

In order to produce the effect of the
storm, a perforatcd pipe is mounted in back
of sthe proscenium opening. This is supplied
with water under pressure and the water is
caught in a water-proof fabric trough made
to represent the foreground of the scenec.
This trough is raised at both ends and does
not communicate with any drain or other
disposal method. Now when it comes time
for the storm, and the sky darkens, and after
we hear the distant rumbling of thunder,
we see a down-pour, the like of which has
probably never been duplicated on any New
York stage. It appears as if the entire
stage from the footlights to the back wall
were flooded, yet when the curtain rises
again, the water has miraculously disap-
peared and strange to say, the artists cos-
tumes are all dry. The illusion of depth to
the effect is obtained by proper lighting.



Motor-
Whip
for

Ice

Skaters

By HUGO
GERNSBACK

CE skaters are constantly looking for

new pleasure, and any new ice sport

that comes along, is usually greeted

with enthusiasm. Some years ago,
1 constructed a simple apparatus which
I termed the Motor-Whip, and which
was used with excellent results on a small
lake, in the country. The idea is very
simple, and consists in a few words, of
a large wagon wheel attached to a small
fractional horsepower electric motor.
The wagon wheel has ordinary handles,
attached at its circumference, as shown
in the illustration. The wheel revolves
at a fair speed, not too great to make
the sport dangerous; say about two revo-
lutions per second or 120 revolutions per
minute. The skater comes along, grabs
one of the handles and whirls around
one complete turn. At a predetermined,
point, he releases his hand hold, and the

Wiring dlagrams for the motor, as well as the
lights atop the pole, are shown below; to-
gether with an optional desigm of home-made
wheel. In this design of wheel, two by six-
inch planks are mortised at the center, and
bolted to a standard machine belt pulley, .
the hub of which clamps to the revolving shaft.
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The motor--whip is here seen im action

on an ice-covered pond.

A brand new sport.

motion imparted to him by the wheel,
shoots him off at a tangent. The
game is supposed to be played in
such a fashion, that the skater is
not allowed to move his feet to assist
the propulsion speed which he has
obtained from the wheel.
Naturally, the distance traversed

s
| SPOKE % ]
HAND
j‘Pms T il oa
FEED

WIRES SPEED CONTROW

by the skater is determined by a num-

ber of factors, such as sharpness of
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Two other designs of home-made wheels
VOLT LINE torhthe m?tor-whip 1rehshown above,mto-
gether with severa ints for wvarious
WIRING belt drives.
DIAGRAM
£ SWITCH ABOL’BEfTF;L?JﬁgETER ska.tes, weight of the skater, wind
= resistance, skill in skating. that is
SPEED REGULATOR  OPTIONAL keeping both ficet strictly parallel,
[ ® WHEEL DESIGN, and other minor points.
595_7—59 The sport, however, does not con-

REGULATOR
RESISTANCE

SERIES

MOTOR f

sist of this one method alone, but
a number of games have been evolved

by me, and which are also shown

Sectional view through motor-whip showing
spur-gear drive from electric motor. The gear
teeth ratio may be about 15 to 1.

in the illustration. For instance, in fig-
ure a double whip is shown, where
two skaters are flung out. Thus, the
contest can be staged between couples,
seeing which one goes out the furthest;
the one going the furthest, naturally get-
ting credited with the highest amount
of points.

In Figure 2, another simple arrange-
ment is shown, where a marker, with a
flag, is stationed on the ice. The skater's
problem is to round that marker one full
turn, and then it is up to him to see how
much further he can go on towards the
goal as shown.

It should be understood, that this en-
tire sport revolves about the fact, that
a skater at no time must move either
his feet or legs to actually propel him-
self. The feet are not to be liited from
the ice and must be held close together;
parallel. Referring again to figure 2,
it will be seen that a good deal of skill
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is required to round the marker, and yet
enable the skater to cover a fair distance
after he has thus rounded it. After a num-
ber of trials, more skill is acquired, and

Above we see two skaters who are holding on

to the wheel, hand in hand.
creases by holding on in this manner.

The sport in-
Fig. 1.

the skater becomes more proficient.  In
Figure 3. we have a similar arrangement,
whereby two markers or goal posts have to
be rounded in the Figure 8 style, and afiter
successfully negotiating the figure 8. the
skater tries to cover a further distance if
he can do so. Another variation in the same
sport is shown in figure 4, where a number
of markers have to bhe mnegotiated. Of
course, most skaters will never be able to
negotiate all of them, unless they are quite
skillful.  Their speed has been reduced a
great deal in the negotiation of each subse-
quent marker, for it must be remembered,
that cvery time the skater leans sideways,
a braking action occurs, which cuts down
the speed.

These few examples have only been given
‘o elucidate what can he done. Of course,
there are many others that the skaters them-
.elves can work out, as for instance back-
ward flipping ; one skater backward and the
other forward, etc. The apparatus is not
difficult of construction. Any good elec-
trician or anyone handy with tools and
machinery can build one for a few dollars.
An old second-hand motor will come in good
stead, and the entire outfit can be built for
a nominal amount.

The apparatus which T originally built
was mounted on a mimber of heavy planks,
about 5 feet square. The wheel itself, was
a 6 foot light wagon wheel. Afiter the ice
had formed, the apparatus was taken out
on the ice and then secured by means of
four wooden pegs into the ice. where they
were frozen in after a few hours. The
apparatus was left in this position until the
end of the skating season or as soon as
thaw threatened by wecather report; then
it was moved to the land in a safe position,
so it would not sink.

The apparatus also was equipped with a
number of electric lights so it could be used
by night as well, giving sufficient illumina-
tion for all purposes. An installation like
that shown and the entire construction of
the apparatus, with the second-hand motor
excepted, with all labor amounted to less
than $30.00. In the detailed illustrations.
sufficient technical data has been given to
cnable anyone handv with tools and machin-
ery to build the Motor-Whip. Of interest,
is the handle which extends hoth ways on
top of the wheel. This motor switch handle
does not revolve, but remains stationary.
This handle works the switch, which oper-
ates the motor wheel. Thus the switch can

be turned on or off by the skaters at will,
simply by reaching over in case it is desired
to start or stop the motor.

For those technically inclined, further in-
formation is given underncath the illustra-
tions. This gives sufficient data for the
builder. The 1mportant thing to rcmember

is that the base upon which the ntire appa-

ratus rests must be quite solid, and should
not wohble, inasmuch as considerable strain
is put upon the support and for that reason
the plank or planking supporting the wheel
must be well anchored in the ice. The more
support there is, the better the apparatus
will work. Be sure that it is absolutely
solid, and does not move sideways in any
respect. Usually by taking a pail of water
and pouring it under the plank.ng, enough
ice will form to secure a good support.

At one time, when thaw threatened, it
was necessary to remove the apparatus
quickly, and this was done, simgly hy pour-
ing a few pails of hot water around the
planking, which loosened the apparatus in-
side of three or four minutes, aiter which
it was pulled to the shore and stored in a
shed.

Two variations of the motor-whip game are

shown above. Fig. 2 consists in circling a

marked post before heading towards the goal,

and Fig. 4, in winding a zigzag course in
between a number of these poles,

A motor turning over at about 1.800 revo-
lutions per minute is used to supply the
power to turn the whip. If the motor is of
the gasoline type, it should be rated at ahout
one-half to one horsepower, but an clectric
motor of one-quarter horsepower will drive
it nicely, The rotary motion ‘s imparted to
the wheel by gears having a ratio of about
fiftcen to one. The stand or upright por-
tion is made of two picces of pipe, one two
inches in diamcter, and the other three
inches. The electric light wires running to
the motor are brought in at the top, and
led down through the pipe. The whole ar-
rangement is mounted upon a strong plank
base about 3 fcet square, which has four
pegs made of pipe or wood projecting down-
ward, so as to hold the Motor-Whip firmly
in the ice,

The illustrations show various wavs in
which the wheel can he constructed. a belt
pulley about two feet in diameter, with a
cross of wood holted firmly to it, may be
used as the wheel. If an old wagon wheel
is handy, this will serve admirably for this
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purpose. The wheel can also be made of
one and a quarter inch pipe, as shown. Hand
grips are arranged at intervals around its
circumference, for the convenience of the
skaters. A method of tightening or loosen-
ing the belt’s drive should be employed, sev-
eral suggestions of which are given i the
illustration.  The wheel revolves at a speed
of about 2 revolutions per sccond or 120 per
minute, so that the sport is mot dangerous.

Tte skater holds on to the wheel for one

‘complete turn, and at a certain point he re-

leases his hold, flying off at a tangent. A
goal s arranged at a distance from the
wheel and the skater must reach this goal
without moving his feet to assist the pro-
pulston speed which was given him by the
wheel. The distance traversed will be de-
terntined eutircly by his skill in skating and
a number of other factors such as the sharp-
ness of the skates, the wind resistance and
the hike. The sport, of course, can be greatly
varied,  One idea is to place an obstacle
post in the pathway to the goal which the
skater must encircle before continuing on
his way to the finish line. A number of
these posts may be arranged in a line, the
object being for the skater to wind his way
in and out betwceen these until he reaches
the goal. A variation of the sport, which
can be carried out with the goal post alone,
is also shown. This consists in encircling
one or both of the goal posts before the
finish is reached. A good deal of skill is
required before the skater will become pro-
ficient in this sport. Throughout the con-
test the fect are not lifted from the ice, but
are held close together in a parallel position.

The apparatus can also be equipped with
a number of electric lights, so that it can
be ased at night, giving sufficient illumnina-
tion for carrying on the sport. The Motor-
Whip can be huilt at a very reasonable cost,
and should provide many hours of healthy
amnsement. Enough data has been given so
that anyone who is handy with tools will be
able to build the whip. The base upon
which the apparatus rests should be solid
and be able to stand the strain which is put
upcn it. Furthermore, it should be anchored
in the ice by a number of pegs. The motor
switch handle extends both ways above the
wheel, but does not revolve. This switch
hardle operates the motor wheel and can be
turmed off by the skaters at will, simply by
reaching across the wheel in case they desire
to start or stop the motor. Electric heating
coils may be built inside the pipe pegs, and
switched into circuit at the desired time.
This will quickly loosen the pegs.

g e e W

The method of scoring a goal as shown above
is probably the most intricate and thrilling
of them all. In order to score, the skater
must first encircle one of the supports of the
goal, as shown in the above illustration, Fig. 3.
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Test Machines at High Speed in Pit
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Vacant Land Y Wite / /
/ "/., Company Building! /
.l / 8 Not Factory /
Tg_? Observation
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Electri¢ wires enabling /
aeria! and visual check
on rotors behavior

= T
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Above is a photo showing the interior of the huge
testing pit. To the left we have another view of
the pit, together with the top plate. This plate is
Above we have an illustration show- 8 feet thick and is made of concrete and steel.
ing the situation of the pit, the ob-
servation building and the factory.
The observation building is situated
300 feet away from the testing pit.
The pit itself is one-quarter mile
away from the factory.

§'; :'c/r?ete/ .
on —

7'Sand ___ -
Cushion 7.

The illustration above shows the old wa¥ and the new way of testing The illustration above shows a cross section of the pit, with most
large pieces of revolving machinery, he old way of testing was of its salient features.
extremely dangerous. Courtesy General Electric Co.

The worid's largest testing pit, which  cated anywhere else in the world, at the building has been erected 300 jeet from the
permits the testing of large pieces of revoly- present time. It will test rotors from the pit. In this building are cables controlling
ng machinery with safety to the operators,  smallest size up to a huge machine 40 feet the motors in the pit and means of obtaining
has just been completed by the General Elec- in diameter, and weighing as much as 500 either visual or photographic records of
tric Co., at Schenectady, New York. This tons. The pit itseli is a circular chamber the amount of vibration. The testing of
pit will permit tests which cannot be dupli-  with a depth of 30 feet. An observation  high-speed rotors is thus made safe.

Making Bubble Toys
By RAYMOND B. WAILES

Bubble toys, resembling a man, a monkey,
and the like, with a glass tube in their mouth,
upon which they are sucking at all times,
may be constructed easily. The details of
this novel toy are shown in the illustration,
The finished toy can be dressed appropri-

WIRE SCREEN'

Wick COLORED WATER
ALCOHOL

At the left we have a photograph of the com-

pleted bubble toy. It has a glass tube in its

mouth upon which it seems to be sucking
merrily at all times.

ately. From time to time, the water which
evaporates will have to be replaced. This

little scientific toy is in reality a hygrom-

eter which shows the amount of moisture

in the air. When there is much moisture |
in the air the water will not cvaporate from ..
the cloth head as fast as it will if the humid-
ity is low, so the drop of liquid would only
run up the tube say about 60 tines a minute. Above we have an {llustration showing the
If the air is dry, the drop will move faster, details of construction of the bubble toy.




. wide ; and ninety-three feet, ten inches long, including the tender.
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Locomotives----Old and New

One Modern Locomotive Weighs Almost Twice as Much as Eleven “Old Timers

N 1769 Nicholas Cugnot, of France, built what
might be termed the father of the present-day
Jocomotive. His invention represented the first
practical step toward the goal of steam pro-

pulsion on land. This machine has been carefully
preserved and is still in existence in Paris. Vari-
ous other advances were
made along this line and
on August 25, 1830, the
‘Tom Thumb,” the first |
locomotive built in this
country, ran a distance
of thirteen miles under /
its own power, making

a successful trip from I \N
Baltimore to Ellicott’s

Mills, pushing a small

open car with eighteen

passengers aboard \
Various other engines {

with numerous im- [/ \
provements followed ‘

the “Tom Thumb”

and its predecessors.

until now we have

the super-locomotive ,

which weighs 652.-

Weighed in the balance and found
wanting—in weight. Eleven old
time steam engines weighing ap-
proximately 174 tons are outweighed
by the modern super locomotive
“The Confederation’” which has a
total weight of 326 tons with the

west of the Mississippi. This historical locomotive is
shown in the illustration with a train of cars. The engine
was originally a wood-burner and later was changed so
that coal could be used. With the growth of the railway,
heavier and more powerful engines were required, and
the “William Crooks” was relegated to other work. Its
last active service was performed in 1908, nearly a half
a century after it made its first run. The old locomotive
was used again in 1924 on an exhibition tour, along
with one of the new huge oil-burning power
units. The small engine was dwarfed in
size by the modern giant, but it lived
up to its record of fifty years of
service by making the entire
tour under its own power. The
locomotive was named after
William Crooks, the first en-
gineer of the St. Paul &
Pacific R.R., which was the
heginning of the present
Great Northern Railway.
\ In the years following
/[’ \ after the Civil War, the
i \ railroad systems then in
{ existence grew rapidly
and extended their lines
aver greater territory.

000 pounds or 326 tender. In the balz(l:nce at the left After the advent of
o. the “Cugnot” which / the first engine. the
weighed about three toms. No. 2 o = "o ‘
is the “Trevithick III,” weight f Cugnot,” in 1769, in

No. 7

tons, including the tender. This huge “iron horse” is known as
the “Confederation” and is uscd by the Canadian National Rail-
way. It is fifteen feet, four inches high, ten feet, eleven inches

Some idea of the tremendous power which this engine 1s capable
of generating may be obtained from the fact that the boiler
pressure is 250 pounds per square inch, and that it can develop
more than 3,200 horsepower. The next largest locomotive to this is
the “President Washington,” which weighs 270 tons, including the
tender. The little “William Crooks,” built in 1861 by Smith &
Jackson, of Paterson, N. J., was the first engine to pull a train

one ton.
Scow” which weighed six tons. The
next engine is the “Rocket” weigh-
ing five tons. Next we have the 5
first locomotive built in America This was the first

is the “South Carolina,”
weight twenty tons. No. 8 is the
“Jervis Engine,” which weighed
fifteen tons. No. 9 is the famous

France, Captain Rich-
/” ard Trevithick built

No. 3 is the ‘“Evans’

‘ the “Trevithick I11.”

known as the “Tom Thumb,” weigh- } o . h
ing ome ton, No. 6 ‘s the “Brun- '/ loco%otnve in the
ton,” weight six tons. “Feet” and wor to run omn
jointed legs pushed it forward. rails and was oper-

ated on the South
Wales tramway, in
England. It wasa
success in every

i way, except from
a financial stand-

\ point, as horse
operation was
less expensive
than the upkeep
of the loco-

\ motive. The

“Camel-back” engine [
which weighed forty
tons. No. lg is the “Wil-
llam Crooks” locomotive
which weighed seventy
tons, including the train |/
and cars. No. 11 is the |
“Atlantic” which weighed

six and one-half tons. ‘

Hiustrations C ourtesy

Baltimore and Ohio R. R

“Brunton,”
constructed in
1813, was
known as the

“horse-leg locomotive” and was one of the oldest of all the carly
types. The “Brunton” was operated by a mechanism "whlch alter-
nately caused one of a pair of very long legs and “feet” to push the

engine forward. It lost out, due to its slow speed of 3 mtles per hour.
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Man-Made Storm
Ventilates
Hudson Auto Tube

Huge Blower System Supplies Fresh
Air to Tubes

NE of the most important problems facing the engineers
O in the construction of the Holland Tunnel was a sys-

tem of ventilation which would supply fresh air at
all times. This has been accomplished by means of huge
ventilating shafts or buildings which supply a man-made
gale blowing at the rate of seventy-two miles an hour which
sweeps the carbon monoxide gas out of the twin tubes of
the tunnel. Beneath the roadwav is a long duct with
branches leading to an expansion box in which the storm
expends most of its fury, so that only a gentle breeze
emerges from the box. Exhaust fans placed above the
roadway suck out the foul air. The ventilating shafts are
as high as an ordinary ten-story building, and are equipped
with eighty-four fans, forty-two blowers and forty-two
exhausters. These fans are not in operation at the same
time, some are held in reserve as an added precaution. Three
electric cables run from the New York side, and three from
New Jersey. A large switchboard contains a number of
lamps, which indicate the amount of carbon dioxide and
water in the tunnel.

CROBS SECTION
N.Y.RIVER BLDG.

NEW JERSEY

= \/ g

Above—A cross-section of ome of the

4 four venmtilating towers, showing the

elaborate blower system. This plant

supplies fiesh air to the tunnel and

eliminates the deadly carbon mon-

oxide gas. This is the New York
River buflding.

At the left is a view of the master

control board of the Holland tunnel,

where all the wires of the gigantic

tube system are collected. From this

board it is possible to tell at all

times just what the conditions within
R the tunnel are.

A\ TYPICAL
SECTION UN-
DERRIVER  //

Above is a cross-section of one of the twin tunnels
as it appears beneath the river. The fresh air duct
is placed beneath the roadway and the foul air is
drawn off above. Vents placed in the ceiling pro-
vide an outlet for the poisomed air. The tunnel is
29ft. 6 inches in diameter and has a length of 9,250 ft.
Sand boxes and ‘“foam” extinguishers for fire fighting
are arranged at frequent intervals,

= ¥

I= ENTRANCE PLAZ
l T

= ¥ "Y"_f LE_T_rﬂ
- -

ERIE RR.YARD

The above drawing shaws the exact location of the Holland Tunnel and the exit and entrance plazas on both sides of the river.
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Pendulum Locates Oil Deposits

By S. R. WINTERS

~891

Variations Caused in Pendulum Swing by Gravity Changes Occasioned by Presence of Oil

PENDULUM may qualify as the

modern divining rod in scarching

for oil and precious minerals below

<% the surface of the earth. Unlike the

twig of hazel or willow, which is supposed

to exercise magic in discovering the presence

of hidden wealth, the gravity pendulum gives

promise of revealing the locations of rich

oil fields in accordance with a well-founded
scientific principle.

Dr. William Bowie, Chief of the Division
of Geodesy of the United States Coast and
Geodetic Survey and President of the Sec-
tion of Geodesy of the International Geo-
detic and Geophysical Union, is convinced

|
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A number of test points are fixed over a proven field as shown above.

during the observations, the air pressure is
reduced to 60 millimeters of mercury. The
pendulum swings freely and the impulse
which gives it momentum is one’s hand,
which pushes aside the pendulum bob 4 milli-
meters from the vertical. The plane in the
head of the pendutum and the knife-edge on
the case are of agate and the former is
made with such great precision that the pen-
glulum will swing for 12 hours without ceas-
ing. .

The case containing the gravity pendulum
is placed on a concrete or stone slab, resting
on the ground, or it is set on a concrete
floor, if a basement is available in which to

-
Fixed survey points
For penﬂz/um tests

the determination of gravity is called the
rclative method. The pendulum is swung at
the base station in the office oi the Coast and
Geodetic Survey, in Washington, and again
at the field station. The determination of
the difference in the times required for one
oscillation at each of the two places makes
it possible to determine the difference in
gravity between the two points. The obser-
vations arc usually continued for two days,
in order to get checked measures of the
value of gravity.

“The process by which one would attempt
to apply the gravity pendulums in the search
for petroleum-bearing materials would be to

Above we have a photo

B showing the pendulum oil

o T locator. A and B—pendu-
lums; C—telescope and
lamp; D-—airtight case in
which pendulum is swung.

Mow'/ryr:l/r/ra

on pendulum

re Pt Frred
£ onrror

Huminates
both Fixed
Source and movin

of Light mrrers

Swingmn
pfﬁdi/y;l

Mirror

or prism A diagram showing just how
this oil locator works, appears
3 above, The diﬂ:renc{es in!titge
“ in the period of swing of the
3 Chionometes pendulum are recorded by an

-'5 astronomical method.

g ./}-’4 8attery

The oil-locating pendulum is then

placed on each one of these spots, and the presence of cil-bearing strata alters the rate of oscillation.

that there is a well-defined relation hetween
the gravity or pull of the carth and the den-
sity of the material under the earth’s crust.
Therefore, a gravity pendulum can be used
in determining these variations in the carth’s
pull and, to that extent, serve as an index to
the density or thickness of the under-surface
strata and possible presence of oil-hearing
rock.

A large oil company is now employing a
pendulum, similar to that used by the Coast
and Geodetic Survey, in its scarch for new
oil fields. Dr. E. A. Eckhardt. a distin-
guished scientist, resigned his position as
Chief of the Sound Section of the Bureau of
Standards, to become identified with a large
western oil company whose search for petro-
Teum involves the use of a gravity pendulum
or similar device. Investigations by the
Coast and Geodetic Survey at 300 gravity
stations indicate that there is a definite re-
lation hetween the earth’s pull or gravity
and the density of the material of the carth’s
crust.

The modern divining rod for making an
X-ray of the bowels of the earth consists of
a pendulum one-fourth of a meter long.
This functions in an air-tight case in which,

make observations. The pendulum is con-
structed of invar, an alloy that does not con- -
tract nor expand when subjected to tempera-
ture fluctuations. Formerly. when employ-
ing bronze pendulums, it was necessary to
nse them in a room or vault where tempera-
ture conditions were fairly uniform. The
oscillations or to and fro movements of the
gravity pendulum are compared by the so-
called coincidence methnd with an astro-
nomic chrgnometer.

Captain Edwin T. Pollock, Superintendent
of the United States Navai Observatory, re-
cently stated that radio time signals were
being used in locating oil deposits.  This
statement implied that i1 employing the
gravity pendulum in searching for petro-
leum the chronometer or timepiece must be
rated by local ohservations on the stars with
a telescope or by means of time sianals
flashed by radio from the Naval Observa-
tory, through the Annapolis or Bellevue ra-
dio stations. The period of swing of the
pendulum is thus obtained with so great an
accuracy as the ten-millionth part of a sec-
ond.

“The method employed by the Coast and
Geodetic Survey,” explains Dr. Bowie, “for

observe gravity first at a number of points
over a proved field. From these observa-
tions one could determine whether the small
differences in density of the material below
the surface caused a change in the gravity
values. If so, the information thus obtained
could be used in prospecting a new field and
if abnormal values of gravity were found at
the various stations some idea of the sub-
surface structure could be obtained.

“I do not feel that a definite prediction can
be made that the gravity pendultm can be
used to detect salt domes or eil-indicating
rocks, but I am positive that the larger sub-
structural features can be outlined by the
gravity pendulum. I am of the opinion that
the gravity pendulum should be thoroughly
tested, as is now heing done by one of the
large oil companies, in order to learn
whether or not new methods can be devel-
oped in searching for petroleum.

“At least. it would appear worth while to
make a gravity survey over a larue arca
where there is a possibility of oil to learn
whether the subsurface structure is indicated
as clearly as seems possible, judging from
the gravity results so far obtained in the

(Continued on page 947)
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The details of the telescope and television
transmitter are shown in the above illustration.

OME time ago, it was remarked that
the extreme sensitivity and amplifying
powers of the vacuum tube would find
an application in astronomy. With

the advent of practical television looming not
so far off in the distance, this possibility is
rapidly increasing. The device pictured here
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Television May Solve Star Secrets

Color Images of Planets Can Be Broadcast from Observatories
and Flashed on Screen at Distant Point

\
G

By DONALD H. MENZEL, Ph.D

Lick Observatory

VOICE FROM TRANSMITTING STATION,
“THE WHITE CIRCLE 1S THE POLAR CAP”

drawing, we see the observatory
with its battery of telescopes
which transmit the television
images. These images will be
explained by radio messages
sent out from the observatory.

;In the upper portion of the

will probably be developed soon, and within
the space of a few years may l.)e in actual
use.

The advantage of the telescope over the
eye lies in the greater amount of light it
collects. An image of the object observed
is formed in the focus of the lens or con-
cave mirror. This is magnified by an or-
dinary lens placed just back of the focal
point, the magnification being controlled by
the size of the lens. While it is possible
theoretically to obtain any desired magnify-
ing power, the practical limitation is im-
posed by the fact that too high powers make
so faint an image that they cannot be seen.
Television will make it possible to receive
the image upon the sensitive cell of the send-
ing apparatus, amplify the impulses and
magnify them greatly upon reception, thus
permitting a more comfortable, detailed study

RECEIVING STATION

and the color projector, which throws the actual
image upon the screen.

IThe above drawing shows the receiving station
of the object. It is even possible that a
battery of telescopes, trained on the same
body, may be utilized. If red, yellow, and
blue filters, respectively, be placed in front
of the image in three telescopes, thus form-
ing colored views of the planet or stars
under consideration, then the three separate
pictures can be combined into one in the
receiving set. The single image, resulting
from superposition of three, will present the
object in practically its natural colors; in
fact, the principle involved is quite well
known and is employed as the basis of three-
color printing. It i1s not too much to hope
for. the future broadcasting of an illustrated
astronomical lecture directly from the tele-
scope, thus bringing the inaccessible observa-
tory from its mountain top, far from civili-
zation, into the home or lecture room of the
city. The illustration here shows the ob-
servatory of the future, with its triple tele-
scopic battery pointed at Mars. The tri-
color images, together with a description,
are broadcast from the observatory.
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The Flying Piano

Latest Stage Novelty Mystifies New York Audience

By H. WINFIELD SECOR

N the flying piano act, the instrument was suspended from . v
each corner by 34-inch steel cables which passed tarough d .

eye-bolts fastened to the case. The four cables eventually GRIDIRON
came together in a J4-inch steel cable, which was led

through the gridiron above the stage, over several pulleys and
thence back-stage to a motor winch. This winch wound in or
let out the cable, thus regulating the movements of the piano.

These movements were further controlled from the fly gallery EW YORK'S 1
by a stage hand, who regulated two cables attached tc the sup- STEEL, INCH sensation was Srec:r::ls; eithai%:
porting cables as shown. The stage orchestra was situated ¥ L/C,ABLE ited at a well-known the-

upon a moving platiorm, which further added to the novelty of
the performance. A dark back drop was used and all the stage
lights. as well as most of the lights in the theatre, wer2 put out.
A bank of powerful lights were then directed toward the audi-
ence. All these various so-called stage tricks preven-ed the
audience from determining just how the piano floated :n mid-
air, and thus made the act mystifying as well as entertaining.
Several small shicided lights were piaced above the key-
board of the piano, so that the musician could see the keys
clearly. This is one of the most successiul means of
producing a flying or floating effect, but several others
have been used previous to this occasion. The follcw:ng
method was used in theatres some years ago, in connect on
with an aerial singing act. The singer was seated upon
the end of a steel boom, supported by a steel cable which
passed through a pulley and thence back-stage. A black
velvet drop was used and the steel boom passed throtgh
this so that its movements could be regulated by the stage
Hands. The velvet back drop was slit in the center, allcw-
ing for ghe insertion of the boom. A spotlight was
thrown directly upon the singer. A counterweight could
also be employed, and in some cases was fastened to

(Continned on page 933)

atre. The audience was astounded
when a piano gently rose from the
stage and sailed into mid-air, as
graqeful]y as some huge white bird.
During the flying episode a young
woman rendered various piano
selections. This may seem a strange
and thrilling feat when viewed from
the audience, but if one goes back-
stage as our artist did, this seem-
ingly impossible act is readily ex- i

/]

plained as shown in the illustration.
By the skillful arrangement of the
Lghts the steel cables supporting the
plano could not be discerned and
cid not contrast with the dark back
crop which was used. Powerful
hgh.ts were directed toward the
eudience and the remainder of the
theatre was plunged in almost total
darlgness_. Another novelty used in
conjunction with this remarkable
act was the moving platform upon
which the stage orchestra was
seated. During the act the foot-
lights were extinguished and a bank
of small shielded lamps, which were
placed above the keyboard of the
piano, were lighted.
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The illustration ate-¢ shows the method of obtaining a flying effect as used in some theatres.



CHAPTER XV.

HE peculiar ability of the human

mind to slip so readily into the refuge

of the commonplace after or even

during some well-nigh intolerable
crisis has long been to me one of the most
interesting phenomena of our psychology.
It is instinctive, of course; a habit acquired
through precisely the same causes that have
given to the animals their protective colora-
tion—the stripes, say, of the zebra and tiger
that blend so cunningly with the barred and
speckled shadowings of bush and jungle, the
twig and leaflike shapes and hues of certain
insects; in fact, all that natural camouflage
which was the basis of the art of conceal-
ment so astonishingly developed in the late
war.

Like the animals of the wild, the mind of
man moves through a jungle—the jungle of
life, passing along paths beaten out by the
thought of his countless forefathers in their
progress irom birth to death. And these
paths ‘are bordered and screened, figuratively
and literally, with bush and trees of his
own selection, setting out and cultivation—
shelters of the famliar, the habitual, the
customary. On these ancestral paths, within
these barriers of usage, man moves hidden
and secure as the animals in their haunts—
or so he thinks.

Outside them lie the wildernesses and the
gardens of the unknown, and man’s little
trails are but rabbit runs in an illimitable
forest. But they are home to him.

Therefore it is that he scurries from some
open place or revelation, some storm of emo-

Author o

“FREE!
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by A

BUT A MONSTER!" (Fifth Installment]
tion, some strength-testing strugglé, back
into the sheiter of the obvious, finding in
it a familiar environment that demands no
slightest expenditure of mental encrgy or
initiative, and gaining fresh strength to
sally forth again into the unfamiliar.

I crave pardon for this digression. I set
it down because I remember how when
Drake at last broke the silence that had
closed in upon the passing of that still,
small voice the essence of these thoughts
occurred to me.

Determinedly he strode over to the weep-
ing girl, and in his tones was a roughness
that angered me until I realized his purpose.

“Get up, Ruth!”’ he ordered. “He’s come
back once, so he’ll come back again. Now
let him be and help us get a meal together.
I'm hungry.”

She looked up at him, incredulously, in-
dignation rising.

“Eat!” she exclaimed.
hungry !”

“You bet T can—and I am,” he answered
cheerfully. “Come on; we've got to make
the best of it.”

“Ruth,” T broke in, gently, “we'll all have
to think about ourselves a little if we're to
be of any use to him. You must ecat—and
then rest.”

“No use crying in the milk even if it’s
spilt,” observed Drake, even more cheer-
fully. “I learned that at the front where

“You can be

we got so we'd velp for the food even when
the lads who'd been bringing it were all
mixed up in it.” .

The black eunuch squatted a dozen feet away, facing us. . . .
He dropped his eyes and began a slow, curlous motion of his
long arms, the hands running along the floor upon their talons

in arcs. . . .

And now I could see only the hands, shuttling so

smoothly, so rhythmically back and forth—weaving so sleepily,

so sleepily back and forth—

MMerritt

“ THE MOON POOL”, “THE FACE IN THE ABYSS etc.

She liited Ventnor’s head from her lap
and rested it on the silks. She arose, eyes
wrathful, her hands clenched as though to
strike Drake,

“Oh—you brute!” she whispered. “And
I thought—I thought—Oh, I hate you!”

“That’s better,” said Drake, and smiled
upon her. “Go ahead and hit me if you
}Vall'ltA The madder you get, the better you'll
ec ",

For a moment I thought she was going
to take him at his word, then her anger fled.

“Thanks—Dick,” she said quietly; and
while I sat studying Ventnor, they put to-
gether a meal from the stores, brewed tea
over the spirit-lamp with water from the
bubbling spring, and in these commonplaces
I knew that she at least was finding relief
from that strain of the abnormal under
which we had labored so long. To my sur-
prise I found that I was hungry, and with
decp relief I watched Ruth partake oi food
and drink even though lightly.

About her seemed to hover something of
the ethercal, elusive and disquieting. Was
it the pellucid light that gave the effect, I
woudered. And knew it was not; for as I
observed her, covertly, I recognized upon her
face that shadow of inhtiman dranquility,
of unearthly withdrawal which, I guessed,
had more than anything else
maddened Ventnor into his at-
tack upon the Disc.

I saw her fight against
it, drive it back.

She raised her
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head, and met my gaze. In her eyes I read
both terror and shame. It came to me that,
painful as it might be for her, the time for
questioning had come.

“Ruth,” I said, “I know it’s not necessary
to remind you that we’re in a tight place,
Every fact and every scrap of knowledge
that we can lay hold of is of the utmost
importance in enabling us to determine our
course. I'm going to repeat your brother’s
question—what did Norhala do to you?
What happened to you when you were float-
ing before the disc?”

“There was nothing,” she whispered—then
defiantly—"nothing! I don’t know what you
mean!”

“Ruth!” I spoke sharply now. “You do
know. You must tell us—if not for our
sake, then for his.” And I pointed toward
Ventnor.

She drew a long breath.

“You're right—of course,” she said, un-
steadily. “Only I—I thought maybe I could
fight it out myself. But you must know—
there’s a—a taint upon me!”

‘A taint!” I cried, and caught in Drake’s
swift glance the echo of my own thrill of
apprehension for her sanity.

“Yes,” she said, quietly. “A taint. Some
new and alien thing within my heart, my
brain, my soul. Something that first came
to me irom Norhala when we rode the
flying block together, and that—it—sealed
upon me when I was m—It's . . .” she crim-
soned, and whispered—“embrace. A thing
that urges me to forget you two—and Mar-
tin—and all the world I've known ; that tries
to pull me from you—irom all—to drift
untroubled in some vast calm filled with
an ordered ecstasy of peace. And whose
calling I want, God help me, oh, so des-
perately to heed!

“It whispered to me first,” she
went on, breathlessly, “from
Norhala—when she put her arm
around me It
whispered, and
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away from me. [ tore it away. And, O
Louis—Dick—it hurt—it - hurt—and - for a
breath before I ran to him it was like—

“You asked—and—you must listen.”

When once more she spoke her voice was
low, curiously rhythmic, her eyes rapt.

“I was free—
free of every

human fetter of ~ =
fear or sorrow = ”L\
or love or hate. —— ~ = C " H
Free even of — =
. —~ "
hope—for \vhat//-——\_—/." = ]
was there to e =

hope for when
everything de-""
sirable was -
mine? And I_~-—
was elemental,
one with the
cternal things—
yet fully con- —
scious that I
was—I |

“Out of what
held me, out of
the fires within
it pulsed life, a
flood of life in
which I was
bathed. And it

like coming from a world in which there was
no disorder, no sorrow, no doubts, a rhyth-

“~ was as though this life
. were — reassembling me,
fitting me closer to the
elemental things, changing me into them.
“Then the shots. Awakening was—
dreadful, a struggling back from drowning.
I saw Martin—blasted. I drove the—the spell

then it seemed to
float irom her and
cover me like —

Synopsis

i Dr. Louis Thornton is traveling through
like a substance, and .from head Tibet with his Chinese servant-cook, Chiu
to foot. It was a quietness and Ming, and two ponies that carried the im-
7 peace that held within it a hap- pe}:!in}ertltaa c'I;hel);i ;as:llef l:x;or;{i-:h:‘rlgt%;zzg
R - : H who introdu s Bt
pmess’and at one and the same time utterly :  Drake. Drake’s father had been very
tranquil and utterly lawless. friendly with Thornton. The three decide
“I seemed to be at the threshold of un- to carry _0']103."? come upon ?fii"é'a'uéﬁffé'{
. if nor, a geologist, an 5 iter.
known raptures—and the life I had known The lattger A il ing\ilemse lves ARainat
only a dream—and you, all of you—even

LI hundreds of soldiers who belong to an age
Martin, dreams within a dream. You weren’t at least twenty centuries back. While es-
—real—and you did not—matter.” caping they .are attacked and would have

been exterminated. were it not for the

“HypnOtismv" muttered Drake' as she timely intervention of Norhala, a tall,
paused. beautiful, metallic-haired woman, whose
“No.” She had heard him and shook her contral over lightning and over heavy

metallic blocks was phenecmenal., These
blocks, at her command, would make z
bridge for her to walk on or form them
selves into battling monsters to protect
her or obey her every whim. Chiu Ming
is killed in the battle, the survivors leav-
ing with Norhala. Ruth and Norhala get
on one of the blocks. The others stand
upon a second composed of four smaller
ones joined together by their own peculiar £
super-normal power. he platforms speed
through space at a terrific rate, arriving
eventually in the court of the Metal Em-
peror, Angered by the influence of Nor-
hala over Ruth, Ventnor raises his rifle

head. “No, more than that. The wonder of
it grew—and grew. I thrilled with it. 1
remembered nothing of that ride, except
once when, through the peace enfolding ine,
there pierced a warning that Martin was in
peril and I broke through to see him clutch-
mg Norhala and to see floating up in her
eyes—death—for him.

“And 1 saved him—and again I forgot.
Ther, when I saw that flaming shape—I
felt no terror, no fear—only a tremendous
—joyous—anticipation, as though—as though and fires at the red ruby-like object he

*" she faltered. hung her head, then leaving believes t?{ be the l;(rain of the rlneta.l
that Se!“e'?ce unﬁni§hed, \vhispered: “And :]fong?eee,ﬁ ﬂarcnelsans(tln:?endgggin ul;)::o:sc?o':fse.
when—it lifted me it was as though I had The metal monster gives Norhala the en-
come at last out of some endless black tire company to serve as her toys. Shz
ocean of dcspair into the full sun of Para- takes them to her home, where she in-
dise!”

forms Yuruk, her ape-like eunuch at.
€ . ) tendant, they are not to be harmed. Vent-
“Ruth! At the shocked wonder in

Drake’s cry T saw her wince.

nor_t:llk?‘j then lapses into unconsciousness
“Wait,” she heid up a iremuious nand. :

again. ow go on with the story.

e

T

mic, harmonious world of light and music,
into—into a world that was like a black
and dirty kitchen.

“And it’s still there,” her voice rose.
‘It's still within me—the taint; whispering,
whispering ; urging me away from you, from
Martin, from every human thing; bidding
me give myself up, surrender my humanity
to—to what?

“Its seal,” she sobbed. “Something that
strives to make the human in me a slave—
that waits to overcome my will—and if I
surrender gives me freedom, an incredible
freedom—but makes me, being still human,
a—monster ”

She hid her face in her hands.

“If T could only sleep,” she wailed. *“But
I'm afraid to sleep. I think I shall never
slecp again. For how do I know that if I
sleep—it—may not conquer me?”

I caught Drake's eye. He nodded, under-
standing fully my uiispoken question. I
slipped my hand down into the medicine
case, and brought forth a certain potent and
tasteless combination of drugs which I carry
invariably upon explorations.

I dropped a little into her cup, and then
held it to her lips. Like a child, unthinking,
she obeyed the suggestion and drank.

“But I'Nl not surrender!” Her eyes were
tragic. “Never think it! I can win—don’t
vou know I can?”

“Win?” Drake dropped down beside her,
drew her toward him. “Of course you'll
win. Nine-tenths of what you're thinking
now is purely overwrought nerves and weari-
ness. You'll win—and we’ll win, never
doubt it.”

“I don'’t,” she said. “I know it— It will
be hard—but T will—I will—win—"

Her eyes closed, her body relaxed. The
potion had done its work quickly. We laid
her beside Ventnor on the pile of silken

(Continred on page 937)
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It looks like a toy, doesn’t it, yet this airplane, with a

wing span of only 14 feet and powered with a 20-horse-

power motor is,”without a question, the fastest, smallest

plane built. Speed—140 miilletsi per hour, with Jack Erwin
piloting.

Science and Invention for February, 1928

SCIENTIFIC

A Photographic Picturization

The entire world is anxiously watching the progress of aviation. This science
is leaping forward so rapidly that it is almost impossible to keep up with its prog-
ress. There are advances in the small plane field as well as those in the passenger
carrying and freight carrying types. Rapid strides are being taken to ecliminate
statling in the air—the latest discovery will be described in the March number.

Were P. T. Barnum still alive, he could capitalize

on this immense machine indicated above.

stands about 15 feet high. How would you like to
be the mechanic to repair it?

Attempts to graft hair into the head have
been varied and numercus. Here is another
system slightly different, invented by Prof.
Christian Askhaven, of Oslo, Norway, oper-
ating on Miss Peggy Tudor. He plants the
hair in the scalp by the aid of a fine gold
spring which acts as an anchor. It is claimed
that the hair remains alive permanently—
this is doubtful.

The what-is-it happens to be
a new British engineering
triumph in the form of a ma-
chine for making a milljon
bottles a week. It sure is a
formidable looking object.

Axel Bisguard builds boats of
newspaper. The newspaper is
cut up in the form of strips
1 inch wide and laid om a
wocden form, after being wet.
After this, layer is glued on
layer until a shell containin,’
about 30 thicknesses is formed.
The entire shell is then re- !
moved from the wood, sand- 5

papered, varnished, shellacked i
and fitted with deck and snils.j

- P -
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PROGRESS

of Modern Scientific Advances

But one must not supposc that the progress in the sciqntiﬁc world is only in
the direction of aviation. Everything from garden furniture to baldness cures
is receiving its share of well deserved attention. Toys aqd games are becoming
more wonderful and more startling as each new invention is announccd_, or as the
new developments are brought to the attention of the pt}blrc. Today is indeed a
day of progress; perhaps the entire world will move strictly along scientific lines
tomorrow. It, therefore, pays the modern student to keep abreast of science be-
cause as it develops, so will the student develop.

The photo above shows Plerre Chevreau, on the

tight, explaining his newly-invented landing

gear to his pilot, Peuillox, "Observe the cater.

- pillar treads. The plane actually took off In
recent Paris test flights,

Here Is something new and unique
in the line of golf courses, It is
made almost entirely of pieces of
pipe, wood, and bricks, which
form the various obstacles,

In the front yard of the Astoria Gas Co., the
cameraman discovered the peculiar golf course
where the hazards are made of pipes and pipe
fittings and loose brick. The course itself is a
nine-hole affair, and occupies but very little
space. Because of the numerous obstacles, it
cannot be covered with but a few strokes and,
moreover, requires much skill.

Would you like to do some work in your garden
during the winter months? If so, you can start
by gathering quite a few choice cobblestones from
neighboring hillsides for the construction of this

startling yet decorative flower basket.

The photo above shows
the dining room of the
Road Yacht, the newest
idea in motoring. This
is really a touring house
or, had one better say,
a palatial yacht on
wheels. The driver’s seat
is not occupied during
meals,

This touring house is fitted with two
sleeping cabins, an electric galley, a writ-
ing desk, a table, a radio receiver and a
phonograph. There are book shelves on
the wall and there is a complete lavatory.
It will accommodaté five people. Its over-
all length is 18 feet. It is 6 feet 6 inches
wide, and the wheel base is 12 feet, A
speed of 45 miles per hour is easily ob-
tained over normal roads. Because of its
multi-windows, the tourists get am abun-
dance of sunlight. Curtains in back of the
windows give them as much privacy as
they desire,
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New Rotary Valve Auto Engine

Revolutionary Design of Valve for Gasoline En gines May Supplant Present Poppet Type

Above we have a photograph of one of the rotary valve engines which
was used on a car since May of this year.

ROTARY valve for internal combus-

tion engines has recently been invented
by Joseph F. Mayer, of St. Louis. The
engine can be constructed cheaper than those
used on the present

-

RS I
- oo 4,

W St

mechanism and other parts. A special pack-
ing has been adapted to prevent leakage
between the valve and the wall of the bare
in which the valve is positioned; thus all

Another view of the new engine appears above.
shaft revolves at 4,000 revolutions per minute,

The rotary valve engine

cylinders. This disposition of the several
valves and time relation of the firing of
the several cylinders are such that one cylin-
der fires immediately after the other. Pus-
sages are arranged

day motor cars, and
will give an increased
mileage per gallon oi
gasoline for automo-
biles of any descrip-
tion. The three mam
features oi the new
motor are: one valve
covering two pistons,
a shoe which pre-
vents leakage of gas,
and a lining of ray-
bestos which is kept
continually soaked
with oil. This engine
turns over at 4

revolutions per min-
ute and can be read-
ily applied to any
four, six or cight
cylinder car. The
motor was installed

ROTARY

S ST

diL PIPE;

<o that they serve as
common or combined
inlet or discharge
ports for their re-
spective cylinders and
the valve ports. The
head ports are so lo-
cated that when the
valve member is ro-
tated, the ports are
adapted for registra-
tion in turn with the
head ports. in proper
sequence for the op-
eration of the engine.
Within each valve
member is a fixed
wall, the ends of
which are radially
disposed in opposite
directions and engage
the inner face of the

in a small coach and
made a run for four-
teen hours, with an average speed of 41
miles an hour, covering 28 5/8ths miles on
a gallon of gas.

The principal features oi the rotary valve
motor are an axially rotatable tubular valve
for controlling the intake and discharge of
a companion pair of cylinders, and a head
common to each pair of cylinders. The head
has passages leading into the respective
cylinders and cach passage serves as a com-
mon or combined inlet and outlet, to and
from its respective cylinder. A unique form
and location of packing, obviates any leak-
age hetween the valve and cylinders. En-
gines constructed with the use of this valve
are relatively simple in form and structure,
durable, reliable and cfficient in use and
operation, claims the inventor. An enlarged
sectional view through a pair of cylinders
of an internal combustion engine using the
new rotary valve is shown in the drawing
appearing here. An enlarged longitudinal
sectional view of a valve of the engine is
also shown. The new engine may have one
or more pairs of cylinders adapted to be
fired in a certain sequence. An engine of
this tvpe has a single cylinder head in which
a pair of rotary valves are located. The
head also supports the spark plugs. driving

Above we have a drawing showing a view through two of the cylinders. The rotary valve is also shown.

parts, with the head, are conveniently rc-
moved or detached as a unit whereby casy
access may be had to the interior oi all the

The drawing above shows an enlarged sec-

tional view of the valve of the engine. The

engine using thig may comprise one or more

pairs of cylinders adapted to be fired in a
certain sequence,

wall of the valve.
Each valve is thereby
provided with discharge and intake cham-
bers, one chamber having a portion dia-
metrically opposed to a corresponding por-
tion of the other. The interval of time
between cylinder exhaust and intake has also
been reduced to a minimum. The ports are
in such relative dimensions that on the rota-
tion of the valve one cylinder is exhausting
through one port. while the companion cylin-
der is intaking through the other.

The engine as a whole is of comparatively
simple structure and of relatively few parts.
Besides this it is exceedingly durable and
cfficient and maintenance costs are reduced
to a minimum. The heat imparted to the
partition wall by the exhausting gases is
used to warm the incoming combustible
fluid, thus facilitating its combustion. Roller
bearings arc suitably interposed in the head
for the valves and another bearing is used
at the intake end of the valve to take up
end thrust. The leakage between the valves
and the hearings is prevented by suitable
packing. A means is also provided wherchy
the engagement of the valve seats with the
valves is done automatically, suitable to the
pressure incident to the engine. A rectangu-
lar oblong valve seat and aperture are used.
A chain drives the valve shaft.
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Glands Make Giants—

Not Prizefighters

Over-secretion of the pituitary gland cannot possibly account for the fistic prowess of Jack
Dempsey and Gene Tunney, shown in the photograph above as they appeared in their last

engagement at Chicago.

There are tens of thousands of people who have over-activity of this

gland, but there is only one Gene Tunney and one Jack Dempsey. The statement that the glands
are responsible for the fighter’s ability does not hold true, states Dr. Damrau.

By FREDERIC DAMRAU, M. D.

What over-stimulation of the pituitary gland

does do, is to produce giants. If over-stimu-

latian occurs after maturity, a condition

known as acromegaly is formed. Note the

large jaw and separated teeth on John Aasen,
who is 8 feet, 9% inches tall.

How the Tiny Pituitary Gland, Located in the Skull, May Make You a Giant

VEN from nursery days, when we
eagerly listened to the story of Jack
and the Bean Stalk, most of us have
been interested in giants. Of course
we now realize that the terrible monsters
of whom we read in our fairy tales never
really existed; but history records the cases
of authentic giants, and most of us have
scen them with our own eyes at the circus.

Frederick the Great had a mania for re-
cruiting enormous men for his personal
guard. His crowning glory in this respect
was the Scotch giant, who measured 8 feet
3 inches in height. Patrick Cotler, an
Irishman who died in 1802, excceded this
record by touching the measure at 8 feet
7 inches. In the Roval College of Sur-
geons, London, one may see the skeleton
of the famous “Irish giant,” Charles Byrne,
who was 8 feet 4 inches tall.

Chang-woo-goo measured 8 feet 2 inches;
Joseph Winkelmaier, 8 feet 9 inches. The
tallest man in the world in this time was
Machnow, the Russian giant, wMo stood
9 feet 3 inches when he was exhibited in
London in 1905. His hands were 2 feet
long, but we do not have accurate figures
as to the size of his gloves.

Giantism represents hut one of the pranks
that the glands of internal secretion may
play upon us. What we are mentally and
physically—our personalities as well as our
bodily peculiarities—depends to a large ex-
tent on the activity of these small glands.

THE PITUITARY TYRANT

In the case of the giant. it is the pituitary
gland that is responsible. This gland is no
larger than a pea, but it controls the growth

and development of our bodies in a most
tyrannical fashion. And. if we wish to find
out why some persons attain such enormous
size as to justify being called giants, we
must study the function of the pituitary
gland.

This little tyrant, the pituitary gland, lies
in the interior of the skull, a short distance
behind the root of the nose. It is connected
by a stalk with the bottom of the brain
and lodged in a bony hollow at the base of
the skull. If you were to hold in your hand
a brain hardened by formalin and beheld
the tiny pituitary gland dangling at the end
of its flimsy stalk, you would never dream
that this unimportant-looking little body
plays so large a part in dominating our
careers,

There are two parts to the pituitary gland,
a front and a rear one. It is only the front,
or growth-controlling, portion in which we
are interested with reference to the subject
of giants. The rear portion has other im-
portant functions, principally the secretion
of a substance that raises blood pressure
and increases the tone of muscles not under
control of the will.

How does the pituitary gland act to pro-
duce such profound changes in the body?
It does not work by way of the stalk con-
necting it with the brain, as might be con-
cluded at first thought, hut by producing
definite chemical substances, which it gives
off directly into the blood.

The controlling centers of the body have
various ways of exacting obedience from
the organs. Messages from the brain are
responsible for much of this control. This
method of regulating the action of organs

might be compared with telegraphy. But
the glands of internal secretion—and this,
of course, applies to the pituitary gland—
have an entirely different means of com-
pelling the organs to do their will. They
send hormones—or chemical messengers, as
they are called—into the blood, and these
hormones are rapidly carried to all four
corners of the body, as we might say.

The hormone secreted by the anlerior
lobe of the pituitary gland—which is the
medical term for the front portion—carries
a message for the bones of the body. And
that message is, “You must grow!”

When the pituitary gland fails in its
duty, the growth of the body is retarded
and the bones fail to harden as early as
they should. Children with this trouble are
usually of the roly-poly type and decidedly
backward mentally and sexually. The ab-
normally inactive pituitary gland may leave
a permanent impression on the body's de-
velopment. he burly thickset mdividual
with the short neck., or almost no neck at
all, 1s frequently one whose pituitary gland
has failed him during the growing period.

WHAT MAKES A GIANT

Dr. Wilhelm Falta, of Vienna, in his hook
on Endocrine Diseases, reproduces a most
impressive X-ray photograph of the skull
of a giant. This picture fully shows the
importance of the pituitary gland in pro-
ducing the condition of giantism. The bony
chamber in the skull which holds the pitui-
tary gland—called the sella turcica because
of its resemblance to a Turkish chair-—is
greatly enlarged, thus indicating that the

(Continued on page 932)




HE new “Kluni” method, called after
its inventors, works without any enlarg-
ing apparatus. It is independent of
any clectric connection and workable with
the means at the disposal of any amateur
photographer, as the enlargement is caused

this simple
<«
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Enlarging Photos by Stretching _. -

The large photograph at the left has been stretched in the

manner described here.
enlargement was made is shown

original photo.
the water used.

rocess.
enlargement exactly double the size.

At the right we have
an illustration showing
an original and an en-
largement which was
made from it. In this
case, the photo has been
enlarged to ten times
its original size.

hahn of Berlin, amongst other ingredients
14.019% potassium and 4.96% sodium which
consolidate the film by means of a chemical
action, at the same time preparing it in such
a way as to allow it to be pulled off the
plate without any difficulty. After placing

The original photo from which the
elow. Note the quality of
the enlargement which is undistorted and is as clear as the
The size of the enlargement is alone deter-
mined by the thickness of the emulsion aad temperature of
Experiments have proven it possible to en-
large a photo to ten times its original size, by means of
Ordinary plate emulsions yield an

g ! :m‘
ENLARGEMENT

ORGINAL

of enlargement is entirely dependent on the
thickness of the original film and the tem-
perature of the water used for the stretching
solution. The thicker the film and the higher
the temperature the greater are the stretch-
ing capabilities. Experiments have proven

JOAK PLATE
SPECIAL SOLUTION

IN

REMOVE EMULSION
FROM PLATE

JTRETCH EMULSION

DRY ON GLASS

The above movie strip shows the various stages in the enlarging of a film as further described in the text.

by the stretching of the film itself. The
plate, that is to be enlarged, after having
been developed in the usual way, is put into
a special solution containing, in accordance
with an analysis of Professor Dr. A. Jung-

the film into water, it can be easily stretched.
evenly and in all directions, to such an extent
as to fit any size plate desired. 'When dried,
a perfectly enlarged negative of the original
photograph is obtained. The desired extent

it possible by means of this simple process
to enlarge a photo to ten times its size. The
exact formula for preparing the solution

has not been given.
A. W. Herbert.

The Radio Airplane “Detective”

REMARKABLE detector of airplanes

has been evolved and perfected recently

at the Bureau of Standards. It is an
efficient sleuth for the detection of aircraft
that are anywhere {from five to twenty miles
away from the point where the tests are
made. The detection is made by means of
sound waves, the apparatus which has been
devgloped for that purpose being compact
and reasonably simple.

Here in brief, popular language is the way
in which the modern detector of airplane
presence works. The sound waves from the
invisible and far-away aircraft enter a large
horn and then pass through an ecxtensive

-—

series of small holes drilled in a brass plate.
A very sensitive aluminum diaphragm is
placed a short distance behind this plate.

The drawing at the right
shows the principles of op- b
eration of the airplane de-| . 4 /
tector, he 7
sound pick - up /
device and the L

seen mounted /
upon the truck.
Even though the
airplane is five
to ten miles dis-
tant, science 1is
able to deter-
mine the travel
| direction of the
, ‘“‘cloud cruiser”
| with reasonable —
| accuracy.

The sound waves, speeding
with the rapidity at which
sound travels, eventually
reach the device and set in
vibration the aluminum dia-

Above is a general view of the receiver used to detect air-
planes by sound waves which has been developed by the

Bureau of Standards.

phragm. Thesc vibrations are
transformed into amplified
sound waves by viacuum tubes.

amplifier may be et 5 A

An ordinary set of radio ear phones is used
to increase the audibility of these vastly
magnified sounds. This efficient apparatus

JOUND YWAVES

been

has used successfully in detecting
sounds from an airplane in flight from
cighteen to twenty miles away-—and it is a
simple matter to distinguish these particular
sounds. .

If the airplane is in operation only five
to ten miles away, its direction can be
determined.
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At the right is
a view of a
new gas detec-
tor which has
recently been
perfected at the
U. S. Bureau
of Mines. The
long tube is
held in the
hand and the
other apparatus
is worn sus-
pended around
the neck. The
gas recorder is
particularly
susceptible to
carbon monox-
ide and is only
slightly affected
by the presence
of other gases.

S——

Above we see a mew gas recorder being used
in a mine. Sensitive to 1 part in 1,000,000,
a gas recorder has practical possibilities in
coal mines, vehicular tunnels, garages and
other enclosures where the health and safety
of persons may be endangered by poisonous
gases. A gas recorder of this nature should
be serviceable in promoting economy in boiler
furnaces, blast furnaces and other metallur-
gical and chemical equipment and for prosecut-
ing investigations relating to them.

4
|

Above is a view of the
motor lamp in use and
also a sketch showing the
construction. The bulb is
a 6 volt head lamp of
21 candle power and op-
erates from the automo-
bile storage batter;r.—ll-
lustration Courtesy United
Elec. Prod. Mfg. Co.

A COURSE in clectrical refrigeration is now being offered by one
of the larger engineering schools. This course extends over a
period of three months and intensive training is given to all students.
The photograph shows a group of students engaged in testing an elec-
trical refrigerator of the household type. The refrigeration laboratory
is fully equipped with all well known makes of household units. Much
specially designed apparatus is available both for conducting tests and
experiments on the actual refrigerating equipment; such as heat and
insulation tests, determination of efficiency, the properties of refriger-
ants and the like. The course in refrigeration is amply supplemented
by laboratory work, in addition to the classroom lectures in which the
essentia! theory underlying the science is presented. Any student com-
pleting a vocational course may register for the electrical refrigera-
tion course. The training given in this three months course covers
every branch of refrigeration and should enable the graduate to serv-
ice, repair and install houschold units of any well known type. As the
principles of refrigeration used in the different machines are all the
same, the student should in fact be able to repair the commercial units
as \]vcll as the smaller ones used in the home, with little or no dif-
ficulty.

By S. R. WINTERS
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Handy Motor Lamp

O matter how carefully one may drive an automobile, trouble is
bound to come up. The trouble light described here is a friend in
need. It is a powerful light on an clectro-magnetic base, attached to a
ten foot cable cord equipped with spring clips.

| clamped to the terminals of the storage battery or hooked on any circuit
in the car’s electrical system. The light can then be placed on any iron

| surface, and its magnetic power will keep it there, leaving both hands
free to do whatever work is necessary. As an emergency tail light it will

stick on the spare rim and stay there no matter how rough the road. The

coil and the 21 candle power lamp draw 3.2 amperes at 6 volts. The
lamp is protected from breakage by a metal guard. The magnet pole
faces are ground off flush with the base, and thus the light readily ad-
heres to any metallic surface on the car.
especially useful when making repairs on the car at night. A sketch of

; the device, showing its construction, appears here and should muke the
details clear to the reader.

%01

Gas Detector for Miners

A DEVICE, that not only automatically records the
presence of carbon monoxide, but gives warning
when the percentage of this deadly gas .is sufficiently
high to jeopardize human life, has been invented at the
Bureau of Mines, U. S. Dept. of Commerce. The
principle underlying a device of this nature is the use
of thermo-couples for determining the increased tem-
perature of gases when the carbon monoxide and oxy-
gen react chemically, in the presence of a catalyst.
The thermo-electric effects are recorded by
means 0l a potentiometer.
tector includes a blower for the gases, a gas
cleaner and purifier and caustic soda material.

A complete gas de-

The various parts which
are used in the construc-

tion of a gas

detector

are shown at the left. The
reaction of this apparatus
to a death-dealing gas is
based on the theimo-elec-

tric

effect

in different

thermo-couples when air,
containing carbon monox-
ide, is passed through a
catalyst surrounding the
hot junctions of the ther-

mo-couples. This

device

records carbon monoxide.

This wire may be

This novel light should prove

Students Study Electrical Refrigeration

—

At the left we
have a view of
the refrigerating
equipment which
is being assem-
bled by the stu-
dents. Note that
all necesary ap-
paratus is furn-
ished and the re-
frigerating unit
itself is of the
standard house-
hold size—
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NE of the most unique systems for the
cultivation of indoor plants is the
method patented by Raymond H. Wal-
lace of Livermore, lowa, under his patent
No. 1,621,818, issued to him on March 22,

Above is a photograph of the garden variety

of Tobacco plant. In the sealed container it
requires no attention for two years.

1927. In this system he has taken advantage
of the more or less “balanced” plant life
process of photosynthesis and respiration in
such a manner as to maintain certain plant
life essentials in proximity to the plant to
be absorbed there. In the process of photo-
synthesis. carbon dioxide absorbed hy the
plant combines with water, in the presence
ofi light, to jorm carbohydrates and set free
oxygen.

In the process of respiration, the carbo-
hydrates formed in the manner just described
and the oxygen break down to form carbon
dioxide and water. This latter action takes
place in either light or darkness. The oxy-
gen set free during photosynthesis is taken
up during respiration and conversely the
carbon dioxide set free during respiration is
taken up during photosynthesis. In the pres-
ent system, both the carbon dioxide and the
oxygen set free by the plant are maintained
in close proximity to the plant by the sealed
container which completely surrounds it.
The plant need never to be watered. The
water given off during metaholism and trans-
piration collects on the glass container,
permeates through the plaster of Paris sub-
hase and is again reabsorbed by the plant.
Not only is the object artistic, but it is ex-
tremely novel and is unique.

Mr. Wallace found that his method was
applicable to all plants of the vascular type.
It is a well known fact that bacteria are
necessary in the soil in which a plant is
rooted. in order to properly support plant
life. Accordingly the soil in the thistle tube
is selected so that it shall be rich in bacteria.
Of course, it must be of the necessary
character and of a quantity according to the
size of the plant. The soil essentials are
supplied to the plant through the roots in the
usual manner and it has heen found that for
a relatively small plant, a very small quantity
of soil may he employed which will not be-
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Living Plants in Sealed Containers

No Attention Need Be Given Ordinary Garden Plants When Grown in Sealed Containers

By JOSEPH 1. KRAUS

conle too impoverished to maintain life, for
a number of years. Before the plant is sealed
in its container, a sufficient quantity of water
is supplied to the soil. After that the plant
requires no further attention.

The photographs on this page show two
plants scaled in glass containers, which, for
experimental purposes may be made from
large incandescent bulbs. The requisites are
few; thus by inspecting the diagram we
find that there is a glass base which may be
colored for its decorative effect. This glass
base is set on the table awaiting the next
step in the process of preparation. This
consists of taking an ordinary thistle tube,
such as the average chemist uses, and by
heating the lower ¢nd, after having cut 1t
to the desired size, the end is flared out with
charcoal or by any other suitable manner so
that it becomes quite irregular and more or
less enlarged. It is desirable that the base
of the thistle tube does not touch the glass
at all points; otherwise the water given off
counld not feed back into the thistle tube.
One will observe in the drawing that the
very bottom of the thistle tube, therefore,
appears more or less convoluted. Having
constructed the thistle tube, the next step is
to mix some plaster of Paris, pour it into
the base with the thistle tube upright and as
near the center of the base as can be judged.
The article is held there until the plaster of
Paris is nearly dry, after which the plaster
is cut with a sharp knife or other suitable
tool so as to form a cone-like center support.
The thistle tube is now filled as far as in-
dicated with some fine white seashore sand
which serves to convey the water back to
the roots of the plant by capillarity and
white sand is used primarily for decorative
purposes, any other kind sufficing. The mid-
dle portion of the howl of the thistle tube is
then filled with the desired soil well en-
riched. One must remember that this plant
is to receive no attention for two years or
more and it follows that the soil should be
of a suitable nature to support life. If the
plant thrives best in a sandy soil, the bowl
should contain such material and if loam is
the desirable cultural medium, this should
be here introduced. A very small plant, pre-
ferably of dwarf habits, is then placed within
the thistle tube and a final thin layer of sand
is used to surface the thistle tube. Now,
the plant is watered, an additional quantity
of plaster of Paris is poured into the hase
and the cover bulb (an incandescant light
bulb or other thin decorative glass) is im-
mediately put in place and allowed to harden
in the plaster of Paris.

Plaster of Paris will permit water to
permeate through it. Consequently, in order
to prevent any of the water in the container
from finally escaping into the air and thus
making the soil within unusually dry, a thin

COVER BULB
_CLUB MOSS

LAY ER OF SAND

BOWL OF
THISTLE TUBE

somn
THRISILE TuBL
wifn ZnD FLARED

.. SEALING WAYX,
LITHARGE AND
GLYCERINE CEMENT

PLASTER OF PARIS GLASS BASE
CUT AS SHOWN

PLANT RODTS

SAND

PLASTER OF PARIS ,
THIS PORTION -
POURED LATER
AND COVER
APPLIED

Here are the complete details for duplicating
the remarkable self-contained plant novelty.

layer of a cement made of litharge and
glycerine is put around the base as indicated
in the diagram. This cement will adlecre
very well to the plaster of Paris in the base.
On top of this to finish the job and to tur-

The mimosa or sensitive plant can be grown

under the glass covering. he resulting article
is artistic as well as unique.

ther prevent any evaporation, a layer of
sealing wax is cvenly poured: The sealirg
wax can be of a color to contrast with the
glass base, thus enriching the novelty.

The operation of the system is as follows.
The process of photosynthesis and respira-
tion is carried out within the bulbous cover
in the usual manner, free oxygen being given
off from the plant during photosynthesis,
while carbon dioxide is given off during
respiration. It will be apparent that with
the hermetically sealed container, the oxygen
and carbon dioxide will be maintained in
substantial proximity to the plant to be re-
absorbed by the plant during its naturel
functions. Metabolic and transpiration water
will also be retained in the system and will
be continuously absortbed by the plaster of
Paris. The moisture finds its way down the
sides of the cover bulb through the plaster
of Paris and up the thistle tube because tha
bottom ends being flared out, permit the
moisture to enter the same. Here, due to
the capillary action, the moisture rises up-
wardly to be finally returned to the carth
and thence to the roots of the plants. Aside
from the carbon dioxide, oxygen and water,
the only additional material needed by the
plant is supplied by the soil.

Those of us who like to experiment witl
plants during winter months will find thi-
an admirable method. Tt is of course no!
absolutely necessary that thistle tubes he
used to hold the plant, hut broken test tubes
with bell tops or for that matter, large test
tubes without any flare at the top, could be
employved in much the same manner. These
test tubes will probably enter smaller elec-
tric light bulhs without difficulty. While
some plants may not live for as long periods
as others by this method, the value of the
system from both experimental and practical
standpoint can readily be realized.
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CLEANING THE RADIATOR

a
DIRECT HOSE FROM
REAR, WHEN WASHING
—_ OFF THE RADIATOR,

v
—
=]
—

T2 WHEN WASHING OFF
i < FRONT OF CAR, CLOSE
7 £T(Gy—00wN FRONT Of H0QD

In washing the car direct the hose against
the rear of the radiator, to prevent wetting
the ignition apparatus.

A great deal of mud is thrown up from
winter roads. re-ulting in clogging the radi-
ator fins. The inclination when washing is
to dircct the hose on the front of the radi-
ator. A saier method is to raise the hood
and direct the stream from the hose to the
back of the radiator.

The dithculties o starting a motor in cold
weather having a wet ignition system will
thus be avoided.

If an engine hood cover is used, it is
advisable to close the front flap while wash-
ing off the car. By doing this it is possible
to wash freely around all the front area
of the car, the hose stream being prevented
from entering the engine.

RECOVERING FLOOR AND
RUNNING BOARDS
Linoleum on the running boards and the
front floor boards o1 the car, showing holes
from wear. is a detail which the owner can

4 N

USE FLOOR OR RUNNING BOARD
AS PATTERN TO CUT THE LINOLEUM,

CEMENT
ORGLUE LINOLEUM AND USE
BRICKS TO HOLD WHILE DR

ALUMINUM STRIP IS PUT ON
AFTER LINOLEUM 1S CEMENTED.

(VY )
The {llustration above shows how to carry out

the replacement of linoleum on your runming
board or floor.

Conducted by GEORGE A. LUERS

attend to and considerably improve the ap-
pearance of the car. Second hand cars, fre-
quently are in this condition, and regardless
of ncw fresh paint, they have a shabby
appearance. .

To renew the linoleum is only a matter
of purchasing about two square yards of
brown or grey inlaid linoleum, costing about
four dollars, though short lengths can fre-
quently be bought for one or two dollars.

To renew, remove the front floor hoards.
Take off the aluminum binding. Use pliers
to draw out the nails, and avoid bending
the aluminum strips. Use the boards as
patterns to cut the covering with. After
cutting, it is advisable to cement the lino-
leum to the wood with linoleum cement or
in the ahsence of this, use cabinet maker’s
glue. Leave the boards on the linoleum
over night, weighting them down with
bricks or other weights.

After this the aluminum bindings can be
replaced and the boards are ready to go

DO YOU KNOW—a simple
method to test gasoline is to burn
a teaspoonful in a cup or china dish?
The resultant tarry deposit or soot
indicates the quality. The cleaner
:_he receptacle, the better the gaso-
ine.

whenever you want to start it to blowing,
you Fave need of immediate horn repairs.
So much dependence is put into the horn,
that it is essential for it to blow.

In the motor actuated horn, three difficul-
ties are frequently encountered.

(a) Dirty commutator and brushes.

(b} Adjustment needed because of wear
at diaphragm teeth.

(c) Broken or shorted wires in the circuit.

The commutator of the horn is similar

{
RETAINERS USED AS SHOWN
SIMPLIFY " THE WORK OF REPL

This simple
but very,
handy de-
vice to be
used in
changing
tires on rims
can be made
up at slight
cost. These
iron retain-
ers are par-
ticularlyuse-
ful when one
person at-|
tempts to
change tires
on rims)
without the
use of a
regular rim
tool,

back into the car. The entire repair can
be done in two hours’ actual work and the
cost should not exceed two dollars.

REPLACING TIRES ON RIMS

When replacing tires on rims, it is some-
times difficult to keep the tire beads down
inside the rim, while forcing the opposite
side into place with the tire tool. If the
tube and tire slips around, so the valve
stem does not project squarely inside the
rim, the tube may be strained at the valve:
in addition to making it hard te mount the
tire on the wheel with the valve cocked to
one side. This trouble must imperatively
be rectified.

To avoid difficulties in tire and rim as-
sembly, two small “U” clips as shown in the
ahove sketch, will prove a most useful aid.

These clips can be bent up from one inch
by onec-quarter inch strap iron in a few
minutes.

These are placed at the sides of the valve,
after starting the rim in the tire; they hold
firmly and allow of the fullest frcedom to
complete the assembly. These are even more
useful than having an assistant.

CARE OF AUTOMOBILE HORN

If the horn of the car you are driving
requires you to stop and strike the horn or
motor-end, or vibrate it with your hand,

ACING

ZINCH BY 1 INCH
IRON BAR

.. to that of the generator and this
] should be cleaned with a piece of

fine sandpaper, never emery cloth
or paper, each six months; it
should be then wiped clean with
a cloth. Brushes should be long
enough to bear firmly on com-
mutator. By means of the ad-
justing screw, the armature is
moved forward to compensate
for wear at the diaphragm. A
break in the horn wire causes
failure. A grounding of the horn
wire shows on the ammeter when
the button is pressed. A ground

The illustrations below show several
useful hints to the motorist endeav-
oring to adjust the horn,

OR ORIVEN HORN.

1

MAGNETIC
VIBRATING
HORN.

mF LT ayL

or short in the two wires may cause the horn
to blow continuously.

A horn that goes out of commission on
the road, can frequently be brought back,
by simply wiping off the commutator with
a rag. The ammeter should read between
6 and 8 when the horn is used. If more

(Continued on page 928)
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Can You Answer These Scientific
Questions? \f

S CIENCE and INVENTION Magazine readers, especially our thousands of friends in schools and
colleges everywhere, have frequently testified in their letters to the editors that they obtain
invaluable help from the columns of this magazine, in clearing up technical questions which arise
daily. It is a recognized fact that everyone today, including those of both sexes, are expected to have
a fairly good general knowledge of the latest scientific developments and discoveries. It is quite
impossible to obtain this knowledge of the latest conquests in science from text-books, as they are
usually revised but once a year, and in many cases not as often as that. You will find the questions
below a good challenge to your knowledge of modern science, and we advise you to form your own
answer, before you turn to the page referred to in each case.

1. What simple principle of applied optics is involved in 6. Do you think it is possible to positively locate oil, or
producing natural cloud effects on the modern theatre other underground deposits, by simply swinging a pen-
stage? (See page 884.) dulum over the spot? (See page 891.)

7. In what way do vou consider it possible for television
to become a worthy aid to the astronomer in fathoming
the secrets of the stars? (See page 892.)

8. Did you know that glass bottles are now made at high
speed, entirely by machinery? (See page 896.)

2. From your knowledge of electrical and mechanical
matters, what horse-power motor would be required to
rotate a six-foot wagon wheel, to which several skaters
clung in order to be whipped offi? (See page 886.)

3. How has science recently made absolutely safe the 9. Several million American motor cars have been built
testing of high speed machinery, the rotating members with poppet valve engines in them. Do you think a
of which sometimes burst during test? (See page 888.) rotary valve instead of a poppet valve can be success-

. . . fully applied to a gasoline engine? (See page 898.)
4. Through your familiarity with the huge modern loco- 10. Where does the pituitary gland lie in the human bady P

motive and its approximate weight, how many of the

] - . . N l . 8 -0 .
early locomotives would be equivalent in weight to one What is the usual effect of over-activity of this gland?

(See page 899.)

of these modern giants of the rails? (See page 889.) 1. What is a flash boiler? What is the highest speed which
5. How do the chief operators of the vehicular tunnel a model ship, thirty-six inches long, can attain? (See

under the Hudson River know at all times the condition page 907.)

of the tunnel atmosphere and the percentage of poison- 12. What are Prince Rupert’s drops? Do you know how to

ous gas it contains? (See page 890.) make them? (See page 913.)

Trained Salmon—A Fish Story

By H. L. DILLAWAY

[ St S e S o A T L 2 |

In a large concrete basin, Mr. Charles
Lang, of Port Townsend, Wash,, gives
us a new and original version of a fish
story. He has trained salmon trout to
answer his beck and call.

Here is a photograph of Mr. Lang
holding a hoop and making a trout
leap through it.

Note the curve assumed by the body
of the fish after it passed through the
wooden hoop.

The photo at the lett shows a trout
coming up to pick a scrap of meat held
for it. Photo above shows spectators
watching the performance, and the one
at the right shows a salmon trout

nearly out of the concrete basin.
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MAGIC ™

VANISHING HANDKERCHIEF

1’(/(/ WAND ’ :/

. J\///
</ Dfr:J HO/ /
\ LE |
\. FOR THREAD
N //

By the aid of the wand showm, a kerchief can

be pushed into a paper cornucopia and caused

to. disappear. The thread arrangement limits
fussing.

HERE is a new and effective method of
performing the ever-popular vanishing
of a handkerchief from a cornucopia trick.
It is well known that in the former method
of procedure, a double wand had to be em-
ployed and it irequently required consider-
able fussing with the end of the wand to
produce the effect. In this method, a fine
silk thread is tied to the magician's waist-
coat button which leads through the tube,
and is then attached to the handkerchief. In
the act of tucking the silk into the paper, the
movement of the hand forward draws the
silk into the interior of the wand. The
thread is broken before the wand is laid
down on the table or side stand.

NEW SLATE EFFECT

SCHOOL slate is first passed for
examination and may even be marked
for identification, if desired. It is placed
flat upon an apparently unprepared table and
then fantastic passes are made over it. On
being lifted, a complete message is found,
A slate flap is employed, but the method of
its use is quite unlike anything heretofore
published. The spirit message is previously
written upon the surface of this flap and
then concealed in the pocket of a table top.
This pocket is covered with strips of gold
braid in a design similar to the one indicated.
Two small hooks are attached to the edge
of the flap to engage the slate as it is being
lifted in the act of picking it off the table.

A slate is passed for examination, placed on

the table and when it is again lifted it

will be found to contain a message of greater
or lesser importance.

ana
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While the magician leaves the room, ome of
three colored balls is put into the ballot box
which is closed. The other balls are concealed.

FOR those who admire psychical effects
this is bound to create quite a sensation.

A wooden box, provided with a handle, is
made just large enough to receive one of
three differently colored balls. The cover
of the box can be closed tightly and locked
in place. It is handed to the magician as he
enters the room, and he is able to tell
instantly the nature of the ball contained
within the box, even when the box is held
in back of him. Shaking produces the same
sound in each event. The effect is obtained
by having the balls of three different sizes,
varying but slightly. A nail secretly pushes
the wall of the box against the ball and
the depth of push determines the color.

SPIRIT RAPS IN BROAD DAYLIGHT
SMALL BATTERIES™ e

r//

Mystic table rappings in broad daylight and messages in the wireless code
are obtainable with the device indicated. Due to the position occupied by
the magician or medium, it is quite impossible to tell from whence the

sounds come. This is particularly true if the magician leans against the

IN order to produce the spirit raps here indicated, a belt is especially
prepared with two small flashlight batteries; a single pole double-
throw switch and a buzzer and tap box, or gong-less bell. The heel
plate is made of two pieces of metal, separated by a thin piece of
fiber and is placed under the heel and inside the shoe of the wearer.

table and causes the tap box or the buzzer to actually touch any portion
of the wood of the table. When this is done, the sound comes from a
different point, dependent upon the position of the spectator and his abilily
to argue the point out convincingly.

By depressing this plate, either the buzzer or the tap box will sound
at the will of the operator. I he can manage to press either ele-
ment against the table-top, the sound apparently comes from within
the very fiber of the wood. This is ideal for spirit seances and the
amateur will find many other ways of utilizing this idea.
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The illustration below shows
how the outside shape is cut.

HE making of an alarm clock case

from any of the standard brands of

wall-board is an extremely simple task
and the result as the illustrations show, is
very much worth the effort.

Wall-board, known by various trade
names, is such a universally used product
now-a-days that almost everyone has scraps
of it around the house, and that is nearly all
that is necessary for the construction of the
case shown; that and a little gay colored, or
ivory lacquer, and a transfer design which
can be purchased from almost any paint
store.

Before starting the case, by all means se-
cure the clock. A small size will answer
better than a large one, and the drawings
shown call for a “Baby Ben.” However, by
slight changes in the dimensions the case
may be made to fit any ordinary alarm
clock.

To begin, cut to sizes given in the mate-
rial list, the pieces of wall-board, using a
fine tooth saw or knife. No nails are used
in assembling the parts, tacks as well as
glue being used in attaching the bottom to
the case, otherwise all parts are simply glued

Science and Invention for February, 1928

Much of the straight sawing can be done
with a back saw,

Alarm Clock Case
from Wall-Board

By H. L. WEATHERBY

Full working details on how to
build this useful ornament

Below, cutting out the
panel
with a plane %it.

together. The bottom or base is made of
wood and can be loaded if desired, by boring
holes and filling them with molten lead. In
the piece for the front of the case, listed as
“D” in the material list, bore a hole at the
desired location and to fit the clock, using
an expansion bit, being sure to place a piece
of wood back of the wall-board when bor-
ing. Lacking an expansion bit, this hole
may be cut with the small sharp blade of a
pocket knife, or with a coping saw, follow-
g a circle made with a pair of dividers.

The bottom part of this picce, which is cut
out to form a panel, may be cut best with
a plane iron, using it as a chisel and having
a block of hard wood under it to receive the
cutting edge, thereby preventing the wall-
board breaking off.

The remaining parts, with the exception
of the curved pieces marked “J,” are all cut
square and to sizes given. These curves and
the ones on part “D” are cut with a coping
saw or with a sharp knife.

Now we are ready to swart assembling the

(Continued on page 947T)

Ararn Crock CASE
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Details of the alarm clock case and a view of the completed clock are shown in the illustration above.

~MATERIAL~
ALL MATERIAL § WALL-B0ARD
WITH EXCEPTION OF BASE,
1-A-TOP, 24 x 34
2B-SIDES, 25 X 93"
/-C-SHELF. [§X 3"
1-D-FRONT. 55 %94~
1-E-FRONT, 3°Xx9%
I-F-8ACK, 3°XG3 .
G-BRACING STRIPS. § X3
1-H-BOT TOM, 14 x3"
2-I-SIDES, 23 X3 "
2-J-8RACKETS, Ix 2§
2-K-BOTTOM PCS./ X 234
1-L-WOOD BASE Fxzfnsd”
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Above we have a view of the model speed boat which was awarded the SCIENCE AND INVENTION

trophy for the month of February., The hull is diagonally planked, then covered with silk and white

lead, and then the longitudinal planks are added. The entire construction is held together by
“toothpick” dowels.

Rules for Model Contest

1. A handsome trophy cup engraved
with your name, will be awarded as the
prize for the best model submitted during
the month. The decision of the judges will
be final and will be based on: A—nov-
elty of construction; B—workmanship; C—
operating efficiency of the model as related
to the efficiency of the device which the
model simulates, and D—the care exercised
in design and in submitting to us sketches
and other detalls covering the model.

2. Models of all kinds may be entered.
They may be working models or not, ac-
cording to the subject that is being
handled.

3. Models may be made of any available
material, preferably something that is
cheap and easily obtainable.

4. Models must be submitted in all cases.
Good photographs are also highly desirable
and where the maker does not desire the
model to be taken apart, legible drawings
with all dimensions covering parts that
are not accessible must be submitted.

5. Models should be securely crated and
protected against drainage in shipment
and sent to us by parcel post, express or
freight prepaid. Models will be returned
when requested.

6. Models for entry in any particular con-
test must reach this office on or before
the 25th of the third month preceding date
of publication. or instance, models for
the April contest must reach us on or
before the 25th of January.

7. Address all entries to Editor Model De-
partment, ¢/o Science and Invention Mag-
azine, 230 Fifth Avenue, New York City.

L

The photograph below is a top view of the boat
with the superstructure removed to show the
position of the steam plant. The steam engine has
a forward and reverse gear; the cylinder has a
7%-Inch bore and a 1-inch stroke. It is double-
acting single-cylinder type.

Note the large ventilator in the front of the vessel to provide
air for the proper combustio: olhtihe gasoline and also to cool
the ship.

OJ this page we show a series of photo-
graphs of the beautiful prize-winning

and has a beam of 8.6 inches and a draft

of 4.07 inches. It is capable of a speed of more than 25
miles an hour. The position of the flash steam boiler can
be seen in the photograph below. One will observe that
the compartment in which it is placed is lined with
asbestos. The gasoline tank is well up forward. The
pipe which projects over the side of the vessel is attached
when the boat is running, and takes care of exhaust
steam, preventing any damage to the mahogany hull
and cabin.

Thehbeautdlfl]xl line:i.
model speed-boat, built by Edwin Benzen- 2{,,,‘ PR M
berg, at Stuyvesant High School, in New this photograph,
York City. The Wa-Hoo is 48 inches long taken head-on.

MODEL SPEED BOAT
WINS CUP

Prize Awarded to Edwin Benzenberg,
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Details of the Prize-Winning Speed Boat

Prize Awarded to Edwin Benzenberg

Above is a photograph of the “Wa-Hoo” and the cup which was

awarded to it.

One of these cups is awarded monthly by this

The rules of the contest appear on the previous page, where a
fuller description of the nature of the contest will also be

publication for the best model submitted during the month., found.
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Here we have the complete detalls indicating the various hull lines of the

The boiler bed was cast from aluminum,
“Wa-Eoc,” with a further explanation showing how the hull was built up.

after a wooden model of the same
had been made.

The stuffing box was turned out of brass rod.
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Easy Experiments in Chemistry

The spheroidal state of water is easily shown
by dropping water on a hot metal plate. It
forms a bright, restless spheroid.

SPHEROIDAL STATE

We have often spit upon a hot stove—
who hasn't resisted this temptation? But
how the little globule of water rolled up
and danced merrily on the hot suriace! And
how long it remained there! This is caused
by the formation of a film of steam around
the hubble of water. The bubble floats or
rests upon this ever forming layer of steam,
being supported up by it much as a celluloid
ball is supported by the jet of water of a
fountain.

CLARIFYING WATER _

Some of the most important applications
of chemistry to everyday life are the simplest
of chemical reactions. The purification of
water by means of alum when the turbidity

Alum has been added to the left-hand beaker

of clay and water. Note the difference in
rates of settling.

is high. due to clay or other insoluble sub-
stance in suspension, is one of the most
widely known applications of chemistry.
Yet to explain the theory of how this simple
chemical does the work is often difficult.

By RAYMOND B. WAILES

But to show with two glasses, or bcglkcrs,
just how the process works is very simple.

For this entertaining experiment take some
Fuller's carth, whiting, clay, mud or any
solid which when mixed with water will
stay suspended in the form oi a cloud or
mud for some length of time. Shake up the
substance with water and divide it into two
glasses or beakers before it settles. To one
beaker add scveral drops of alum solution.
For the course of some minntes watch the
rate of settling of the two suspensions. The
one to which the alum water has been added
will be seen to clear up in a short length of
time. The other will take longer. The
principle upon which the experiment works
is that the alum hydrolyzes forming ar
aluminum gel, or hydroxide, which in set-
tling, carries or drags down the suspended

. particles,

METALLIC COUPLES

The rate of rusting of metals is usually
greater if another metal is .n contact with
it, forming an
electric couple.
Metallic couples
of this sort are
widely known. If
a strip of mag-
nesium ribhon or
wire is immersed
i1 a 29% ammoni-
um chloride (sal
ammoniac) solu-
tion containing a
bit (0.2%) of
copper chloride,
it will become
coated with a
closely adherent
film of metallic
copper. When
this metallic cou-
ple is immersed
in water, a steady
strcam of hydro-
gen will be given
off, lasting for
several hours, but
longer, if 0.1 of
ammonium chlo-
ride is present in
the water.

COPPER PLATING WITH A
BUNSEN BURNER

The majority of chemical experimenters
have ecnjoved mixing batches of colored

A metallic couple is shown

here decomposing water.

fires. For this purpose, copper salts are
sometimes used to form a greenish-blue
flame. 11 copper chloride is held in a Bun-

sent flame, the flame will he colored green.
That this compound actually splits up, form-
ing chlarine gas and metallic copper when
it is volatilized in the flame can casily be
shown. Hold the bowl of a bubble pipe
(white clap pipe) or other cold porous sur-
face in the flame colored green hy cupric
chloride. The bowl will become copper
plated in a few seconds, and by buffing it, a
good polish can be had. This is quite unique;

Copper plating with a Bunsen burner. The
copper is carried up by the flame and plate
itself upon the cold pipe bowi.

copper plating with a Bunsen burner! The
green color of the flame is thought to be
ilue to the recombination of the chlorine and
the copper to form the copper chloride again.

FLAME FILTER
In bead tests for those metals giving col-
ored flames when volatilized, cobalt glass
1s used to screen out interfering colors, es-
pecially yellow from sodium salts. Chrome
ilum solutions such as one containing about

Chrome alum solution in bottle serves
as a good flame color filter in flame
tests for metals.

35 grams of chrome alum per 100 cc of
water and contained in square sided hottles
will mask or cut out the flame colors of
sodium, lithium, barium, strontium and cal-

(Continued on page 948)
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ELECTRIC CANDLES

W,__,_
Ch..r!:vé)ON ll ‘N‘\“ D‘ NN :
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SLATE OR

FIG. §

The electric candle which operates without

any mechanism. Notice the slot in the base

(in figure 2A) to permit the adjustment of
the distance between the carbons.

HEN the electric light was first in-
troduced, the arc light was the form
employed; the incandescent filament

lamp had not yet been produced successfully.
The great requirement was said to be the

BRASS BLOCKS
'TO HOLD CARBON

FIG 3

Sectional views of the base blocks, which hold

the carbons; also (in Fig. 3) the establish-

ment of an electro magnetic field around the
carbons,

Novel Electric Furnace

sub-division of the clectric light. The desire
was to produce it in small units and also
to get rid of the mechanism for feeding the
carbons in the clectric arc lamps. In those
days, which now scem so far off, these were
constant topics of discussion,

The Jablockoff candle, in a way, filled
both these requirements. It consisted of two
quite thin parallel rods of carbon, about %4”
in diameter and not quite so far apart, anil
held in position by a diaphragm of plaster
of Paris or some similar substance parallel
one with the other.

We illustrate here a simple form of elec-
tric candle on the above lines, with which the
experimenter in electricity can do some en-
tertaining work. Fig. 1 gives a view in
perspective. The two carbon rods of dimen-
sions as quoted are carried by two metallic
blocks. These blocks rest upon a 2-inch base
shown in Fig. 2, A—one of them is held in
fixed position by a screw passing through a
round hole in the base; the other is held in
position by a similar screw passing through
a slot in the base, so that the distance apart
of the blocks and consequently of the car-
bons, can be adjusted to suit. I7ig. 2B gives
scctional views—the lower figure is a ver-
tical section of one of the blocks. The
carbon is shown in black, reaching down
through the brass block. To its left is seen
the screw fixing the block on the base and
on the left face of the block is scen a screw
by which the wire carrving the current is
to be connected. Immediately above a hori-
zontal section is given of the same connec-
tion. In Fig. 3, the candle is shown all
mounted with a wire coil surrounding the
carbons to produce a field about the arc.
Then in Fig. 4, it is shown connected in a
110-volt circuit, a resistance being in series
with it, so as to cut down the current pass-
ing through the arc.

It will be observed that there is no dia-
phragm between the carbons. It was found
m carly days that this diaphragm was not

AAAAAR

FIG 4

Resistance in series with the carbons so as
to reduce the current flowing through the arc.

absolutely required and it was dispensed with
m many cases. Like its predecessor, this
gives quite a small arc and to that extent the
Jablockoff candle, operated to sub-divide the
electric light into relatively small units.

FLICKERING SIGN
BY LESLIE F. CARPENTER

A sign that will attract attention anywhere
can be made as shown in the diagram.

LIGHTING CIRCUIT
—

6 V.

A very pretty experiment applicable to pro-
ducing flashing electric signs.

A fine wire is run from a spark coil to
each light and is fastened with sealing wax
near the tip of the bulb. When the coil is
running each light flickers and it presents
a novel sight. Colored lights make it cven
more attractive.

By S. R. MOORE, Reporter, No. 1993.

HE experimenter who desires to work

with high temperatures and products

made with their aid, such as calcium
carbide, coke, etc., is greatly handicapped by
the prohibitive prices asked for furnaces
which will accomplish such work.

The writer is herewith offering an electric
furnace of the crucible type, designed by
himself, and which will, when properly and
carefully constructed, give extreme service
and satisfaction.

As shown in the sketch, the body of the
furnace is in itself simple, being a flower
pot of suitable dimensions, or a crucible of
some refractory material, such as silica, lime-
stone, magnesia, or alundum. A standard
110 volt porcelain base socket is mounted by
means of two bolts upon the base or bottom
of the crucible. The plug type resistance
unit which may be obtained from most elec-
trical supply houses for fifty or sixty cents
is then screwed firmly into the socket.

Sufficient fire-clay or other refractory is
then mixed up and placed in the bottom of
the crucible so as to completely cover the
porcelain socket. The sides of the crucible
are also covered with an inch or two of the
cement so as to leave a cavity in the center
about 2v5 or 3 inches in width. This is to
hold smaller crucibles to be heated, etc.

Previous to the fire clay coating, wires are
connected to the terminals of the socket and
are led out through a porcelain tube passing
through one side of the furnace, ncar the
base. These are attached. when desired, di-
rectly to the 110 volt D.C. or A.C. circuit.

Upon completion, having exercised a little

- care and skill, this furnace will be found to

possess features not unlike those contained
in furnaces sold by large supply houses at a
price many times as great as the original cost
of a home-made product.

CAVITY FOR
CRUCIBLES ™

4REFRACTORY COVER

FLOWER
POT —
FIRE
CLAY
RESISTANCE
UNIT

110 V. PORCELAIN BASE
SOCKET EMBEDDED
IN FIRE CLAY

|
PORCELAIN TUBE

The illustration shows a very simple electric
furnace made inside a flower pot, and depend-
ing for its heat upon an incandescent coil of
resistance wire. his furnace is designed for
the production of rather a low degree of heat,
compared with that given by an arc furnace.
and will be found a most useful adjunct in
the laboratory.

While certain mechanical precision and
standard products may be lacking in our
domestic product, there is stil much satis-
faction for one who can really use and oper-
ate a self-made picce of essential apparatus
for the laboratory, such as an electric fur-
nace.

The applications for a furnace of this
nature are almost innumerable. Aside from
being used to fuse small quantities of various
metals, heat treating, preparation of various
chemicals compounds such as calcium car-
bide, etc., it will give good service as a heater
for glassware, as distillation flasks, beakers,
and retorts can be heated by it very satis-
factorily. |

TESTING SPARK PLUGS

Connecting a Ford coil with its three ter-
minals the plug is connected by special clips
to save trouble and time and the secondary
of the coil is connected so as to produce
a spark when the switch is closed. The great
point is to have all the connections very
good. Tt is even advisable to solder the wire
to the spark coil. After a little work on
different plugs the eye will learn to discern
a good plug from a bad one by observing
the appearance of the spark and the work
can he done very rapidly. Sometimes on
cleaning a spark plug a good spark will he
produced. If cleaning does not improve it, a
new porcelain should be obtained or the plug
may be thrown away.—Harrv . Fludec.
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Making an “Electric” Bull

By HENRY TOWNSEND

Below is an illustration showing the finished “electric”

bull and how its movements are controlled, The CURTAIN ™ tion. An electric auto horn iy be placed

inside of the bull to simulate the roar. Two
glass eyes are used behind which electric
lights are placed. An electric contact is
arranged in the position of the bull’s heart.
When the matador’s sword strikes this an
electric bell rings and the bull is “kitled.”
The wires leading to the motor and solenoids
are connected to a switchhoard. This switch-
ST e g i board should be concealed and a small
— 7 opening allowed in the concealing partition
or curtain, so that the operator may view
the movements of the bull and the matador
" OF SWITCHBOARD OPERATOR at all times. A bull of this sort will prove
e to be admirable for amateur stage presen-
\\ tations, and thc only “blood” spilled will
: \ be the sawdust from the “wounded” bull.
ELECTRIC CABLE The head of the bull should be mounted
FOR CONTROLLING "BULL upon springs which will give a more real-
istic effect to the bull fight.

crooked path of the bull is under control of the g\ T Fop OPERATOR]

switchboard operator, who is concealed behind a cur-
tain with a slit for viewing its movements.

1 \J\,;. ) - |

. S

feeeeese-ocmooeoo 0 CROOKED PATH
) ; OF "BULL"

--=UNDER CONTROL

ELECTRIC CONTACT
A bull, constructed as the one shown here, will REAL HORNS [N POS!TION OF HEART.

provide a great deal of amusement. For staging
“bull fights,’” it will prove to be ideal, and its IF SWORD HITS IT, BELL RINGS. /
movements are under the control of the operator

LEATHER
HIDE

clectric bull should prove to be a
novelty as well as provide a new means
of lodge and club entertainment. With

a beast of this sort, bull fights can be carried
on without endangering the lives of the
fighters. The bull is made with a strong
frame which may be filled with sawdust
and then covered with a leather hide. The
bull is placed upon a wooden platform fitted
with wheels, two of which are used for
steering. A motor is mounted upon this
platform and enables the bull to move for-
ward or backward. Two solenoids are
placed as shown and provide the steering
apparatus for the bull. A spring is used to
keep the wheels in a normally straight posi-

at all times.

At the right we have a
drawing showing the
constructional details of
the electrical bull. An
electric motor mounted
upon the base provides
for the propulsion of the
bull, while two solenoids
are used to steer it. A
spring is used to keep
the wheels normally
straight. An electric con-
tact is placed in the
position of the heart and
if the sword hits it a
bell will ring. An auto
horn is used to imitate
the bull's roar. Real
horns are fastened upon
the head and two elec-
tric lights are used for
the eyes.

Patching Water Tanks

INSID
CIE'V\E LAMP WiICK
) GRAMMET
METHOD OF A i
ATTACHING YACHER J
REPAIR PLUG / NUT

TEE HEAD, FORMED
\_faom WAGON BOLT

Above we have an illustration showing tank
repair plug.

¥

A patch bolt, which
can be used for tanks
containing liquids, is
shown in the accom-
panying sketch. A
wagon bolt with its
head cut as shown
18 used. gram-
met of lamp wick is
made and a washer
and nut is secured to
fit the balt. The bolt
is tilted and inserted
in the hole. A file
mark on the end of
the bolt shows the
position of the head
which should be
across the slot. The
itlustration shows the
correct position of
the head. The meth-
od of attaching the
repair plug is also
shown.—G. A. Luers.
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ELECTRIC LIGHTS

BEHIND
GLASS EYES

«

/ 6

ELECTRIC AUTO HORN
FOR"BULL'S ROAR"

(L.

A
1) S i
— Ik
=70y o). SPRING

k)

i+/STEERING
il WHEELS

:
=21
==

o I3 = o

i e 2 T
Q,‘,ﬁ ™ \.W‘%,mﬂnm!“"“:‘s
T S0LENOIDS

TO STEER BULL

TO KEEP WHEELS
NORMALLY STRAIGHT

Emery Stand

The emery stand
in the photograph
was made from a 60-
pound rail, four
inches high, and
hack-sawed to a
width of 4% inches.
It has one-half inch
bearings, a shaft,
pulley, collars and
thrusts. These are
all turned from one
solid piece of cold,
rolled steel, thus sim-
plifying the work of
turning all these
pieces separately.
The bearings are of
bronze. A washing
machine motor, with
a two inch pulley
turning 1,700 revolu-
tions per ininute, op-
crates the wheels.—
Vincent Negrette.

The above photo sbows an emery stand which

was made from a 60-pound rail. A washing

machine motor provides the motive power. The

motor turns over at about 1,700 revolutiors

per minute, and operates the 4-inch wheels
of this stand very nicely.
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A small dol! coated with a fluorescent sub-
stance will glow with rainbow-like hues
when exposed to the action of ultra-violet
rays. Some of the substances which can
be used in this experiment are: quinine
solution, vaseline dissolved in carbon tetra-
chloride and a solution of fluorescein.

In ordef to tf¥ out thé liminedcent properties

of certain substances, a simple phosphorscope
evice can be

can be made. The completed :

seen in the above photograph. It consists of

a block of wood having two holes large
enough to admit test tubes.

F you will take a lump of sugar into a

darkened room and when your eyes

have become accustomed to the dark,

break the lump in two, you will see
faint flashes of light shoot out from the
fracture. This is the simplest experiment
which you can perform in that mysterious
and fascinating realm of light vibration. It
is due to a form of luminescence and is called
tribo-luminescence, and is caused by the part-
ing of the sugar crystals. Crystals of sali-
cylic acid also produce this effect when
fractured, as do those of potassium sulphate,
and arsenious acid.

Sphalerite is a mineral, zinc sulphide in
composition. The triboluminescent variety
of this mineral will give off a shower of
sparks when a hard object is passed across
its surface. The stroke of a finger nail will
cause a red trail of scintillations to appear.
A pretty experiment using this mineral can
be performed by coating a card with the
pulverized mineral and affixing the disc to
the shaft of a toy motor. When the motor
is operated, a shower of sparks will fly from
the disc when touched, much like those from
an emery wheel or dry grindstone. acting on
steel.

Varnish or glue can be used to coat the
disc. Spread the adhesive upon the surface
and when tacky sift or sprinkle the powdered
triboluminescent sphalerite upon it and dry.

One of the most phosphorescent substances
known is luminescent zinc sulphide. This
emits a greenish luminescence after being
exposed to sunlight, or to ultra-violet rays.
It is used, mixed with a radio-active com-
pound unon watches and clocks. making them

Science and Invention for February, 1928

"Some Experiments in Luminescence

Interesting Experiments Anyone Can Make with Easily Obtainable Materials, Such As Sugar

By RAYMOND B. WAILES

\ :
X \
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A card, coated with phosphorescent zinc sul-
phide, is partially shielded and exposed to red
light. Upon examination it will be found that

the exposed portion has become considerably

dimmed, This may be taken as a rough proof

that light of long wave length tends to ex-
tinguish phosphorescence.

Another view of the phog)horscope appears in

the above photograph. ne of the test tubes

can be insulated or exposed to the source of

light by means of a movable brass strip. Sun-
light or a carbon arc may be used.

luminescent. The experimenter can spend
many an interesting hour experimenting with
this substance.

If a card be coated with phosphorescent
zinc sulphide and exposed to sunlight, it
will glow vividly in the dark, the intensity

of the glow decreasing with the lapse of .

time. If half of the card is covered or
shielded with an uncoated card and exposed
to red light, and then examined, it will be
found that that half of the card which has
been insolated or exposed to the “red” rays
will have become considerably dimmed. This
is a rough proof that light of long wave
length tends to extinguish phosphorescence.
It is likewise true that waves of short wave-
length have the power of causing phosphor-
escence.

There are many substances which have
luminescent properties. Some of the com-
mon ones are: acid solution of a quinine
salt which can be taken from a quinine cap-
sule, lubricating oils, vaseline, anthracene,
calcium sulphide and other earth sulphides,
solutions of aesculin, which is derived from
the sticky buds of the horse chestnut tree,
erythrosine, fluorescein in alkaline solution,
anthracene in carbon tetrachloride solution,
eosin, etc.

In order to try out the above substances
to determine their luminescent properties
a simple phosphorscope can he made. The
photograph shows the completed device. It
consists of an upright block of wood having
two holes large enough to admit test tubes
carrying the solutions under examination.
One of the tubes can be insolated or exposed
to the source of light which can be the sun,

A pretty experiment can be performed by
coating a card with pulverized sphalerite
and ﬁxini”thia disk to the shaft of a toy
motor. hen the motor is operated, a
shower of sparks will fly from the disk
when it is touched, much like those which

come from a grindstone,

Glass transmits some

ultra-violet light. If,
however, some sunburn lotion is smeared upon
the glass and the glass interposed between the
lamp and the object, it will no longer or only
very a.hghtly fluoresce, showing that the ap-
plied cream has shielding properties.

a carbon arc light, etc., by means of a
movable brass strip which can be separated
from a fixed brass strip by means of two
screws. By having a straight edge the mov-
able strip can be brought even with the
fixed one, thus shutting out the light to the
tube inside. Of course a hole must be made
in the wooden upright where the slit is. The
tube which is not exposed is used as the
control tube, a standard or the same sub-
stance as is being used in the experiment
bem_g placed in this one. The ray of light
coming through the narrow slit will cause a
beam of luminescence to be set up in cer-
tain solutions.

Somectime ago the writer described in this
journal for October, 1926, an ultra-violet
filter box for use in experimenting with
ultra-violet light. It consisted of a light
tight bhox having a special glass front
through which only the near ultra-violet
rays could pass, shutting off practically all
of the visible radiations. This box can be
used in a very pretty experiment which
should be performed with a carbon arc lamp
set up in front of the glass,

It consists in exposing a doll, dressed in
a fancy costume which has been painted with
fluorescent substances to the action of the
ultra-violet rays. When the little doll is
placed in the box without the arc lamp go-
ing, one can see nothing. But when the arc
is struck. the little lady stands out in much
splendor, her clothes glowing with beautiful
hues caused by the fluorescing of the sub-
stances used. Some of the substances which
can be used here have heen given previ-
ously.




Science and Invention for February, 1928

Making

913

Prince Rupert’s Drops

By RAYMOND B. WAILES

The Prince Rupert’s drops are made with a Meeker burner
and are dropped into a beaker of cold water,

are allowed to fall into water, the usual

tendency for them is to shatter into a
hundred pieces. With previous methods used
in making Prince Rupert’s drops, about two
in every one hundred trials were successful.
However, the writer has found a very suc-
cessful method for making these drops, and
uses a soft glass rodding, such as 15 used
for stirring rods. Glass tubing can also he
used. The glass i~ melted. as shown in photo-
graph, by means of a Meeker burner. and
the resulting drops are allowed to fall into
a beaker of water. As these red-hot drops
fall through the water they will usually
break into many pieces with a hissing and :
plop, but one out of every ten trials should

A

3. UNIQUE duplex phonograph with

IF a piece of glass is melted and the drops

many possibilities is shown here. This
instrument c¢mploys two distinct sound
boxes, two tone arms and horns, The straight
tone arm on the phonograph is fitted with a
small sound box and is connected to an ampli-
fying horn approximately thirty-two inches

TREBLE TONE
\ ARM

BASS TONE  4Vg AT
ARM 6" RADIUS

The above fllustration shows the arrangement of
the two tone arms, which are placed four and one-
cighth inches apart at a six-inch radius.

The drops will withstand heavy
blows from a hammer.

result in the {ormation of a drop which does
not break into picces. These are perfect
drops and will exhibit the unusual properties
which are characteristic of strained or
stressed glass. (lass usually breaks when
struck with a hammer, but one ol these per-
fect drops will withstand a hard blow, but
it should be remembered to leave its tail
alone.  The least scratch or file mark made
upon this glass tip will send the drop flying
into a thousand picces. The reason for this
peculiar behavior is that the glass drop is
under a terrific strain or stress when it is
chilled hy cold water. Molecular forces are
at work waiting to free themselves from the
kin of the glass on the outside of the drop.
\When the tip is broken, the stresses force

The drops will explode with a loud report when the small

tail is broken off with a pair of pliers.

the glass apart in hundreds of small pieces.
It is advisable to demonstrate the shattering
under a beaker or behind a sheet of glass.
Sometimes the tail is very hard and can only
be broken with the aid of a pair of pliers.
These drops are termed Prince Rupert's
drops or Dutch tears and exhibit unusual
properties. They do not act as if made of
glass, when subjected to several tests, al-
though visually, the eye cannot tell the dif-
ference between them and the glass of which
they were made. The glass rod should be
held about three inches above the beaker of
cold water, and sometimes it will be found
that ten or twelve perfect drops can be made
in succession.

Duplex Phonograph

RECORD
TURN{ABLE

TREBLE TONE

/
‘
:
4

s

END DOOR
ACTS AS
SOUND

REFLECTOR

50*/BASS HORN (FOLDED)
TOTAL LENGTH
OF ACOUSTIC DUCT 647

000000000 o000 0onoN

8ASS TONE
ARM

32° TREBLE HORN (FOLDED)
YOTAL LENGTH
OF ACOUSTIC DUCT 43"

P

Both the treble-tone arm and the base-tone arm have separate folded horns, placed as shown above.

long. The total length of the acoustic cham-
ber is forty-three inches. The other tone
arm has the guosencck reversed and is pro-
vided with a large sound box. This is con-
nected to a horn fifty inches long with a
mouth diameter of eleven inches. The com-
plete length of this acoustic duct is sixty-
four inches. The two tone arms are pivoted
in opposite diagonal corners. The object of
the reversal of the goose neck will be clear
upon examination of the drawing, and is
done in order to keep the correct needle
track alignment. The treble tone arm is
of the strmght type. The base tone arm
has its needle trailing at an angle of sixty
degrees with the record. An important fca-
ture of this arrangement is the production
of a sensation described as sound spacious-
ness, or the stereophonic effect.  This echo
effect is a valuable feature in obtaining re-
alistic reproduction. The two sound boxes
are reproducing in cooperation, but a note 1s

sounded in the treble hox a fraction of a
second before it issues irom the bass ng.—
Courtesy English and Amatewr Mechanics.

BASS BOX TREBLE BOX

%

e
——————_—__’—”—_—
POSITION OF SOUND BOXES AT
TERMINATION OF PLAYING
The above .illustration shows the position of the

sound boxes at the termination of the playing
The two tone arms are relatively close together.

_—

-
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'ANY times it
is  desirable
to make your

own drawings from
photographs in order
to show the construc-
tional details of the
article in  question.
The drawing is made
with India ink upon
the photographic print.
After the drawi. g has
been completed, the
print is bleached in
the following bath:

Hot water....10 ounces

30 grains
3 grains
The print should re-

main in the bath until
the image has turned
a blue-black and then

SMOKE RINGS

FILLING TUBE

Perfect smoke rings may be
made with the sapparatus
shown above.

(REAGENTS)

Smoke rings may be easily produced by
filling a large can with smoke from a ciga-
rette, pipe or cigar. A little ammonia poured
into the can, followed by some concentrated
hyvdrochloric acid will also produce a smoky
vapor.—O. fvan Lee.

KITE EXPERIMENT

The drawing

SPARKS TAKEN KITE STRING at the right
OFF HERE +REEL shows the

g ¥ apparatus
027 (D which was

usedbdy
| Franklin in
L WHEELS his famous
1/ kite experi-

‘ t which

T .
- il R
GLASS J metal frame

= / .‘ == {g insulated

BT ( /\ oLass/ DI, e
: M) CRANK thekite

T - string is

GLASS b/ reeled in or
SUPPORT—> | o;xt with ka
METAL gass crank.

his appara-

BASE tus is al:lp ex-

/ act copy of

the original.
— —J. H. Mote.

The original photograph is shown above.

HOW TO MAKE IT

articles should be short, descriptive,
and include a sketch. Make sketches
on separate sheet. Write on one
side of paper only. Name and ad-
dress on every sheet.

The drawing made from the photo is shown here.

FROZEN MERCURY

Mercury is put in the bottom of a con-
tainer and a mixture of three parts of cal--
cium chloride and two parts of snow is
This will produce a tem-

placed upon it.

MIXTURE

FIG. 3

,ﬂ_ﬁ'x

7 R LS SE {7 T O WA 1

FIG S

The above drawing shows a number of experi-

ments which can be carried out with frozen

mercury, freezing ni_eircugy in box shown in
g 3.

perature of about 50° Centigrade, and will
soon frecze the mercury. Fig. 5 shows
cardboard tube used to freeze mercury ir a
solid rod.—11. 11. Sweets. Jr.

= ARTICLES OF INTEREST TO EVERYONE

| Making Drawings from Photographs

placed in a fresh acid
fixing bath, where it
will become :clear. It
should remain in this
bath for about twenty
minutes, and then
should be thoroughly
washed in clear water.
Blueprints may be
made {rom this draw-
ing by making the
photographic prints or
enlargements on a
parchment paper which
has the usual bromide
emulsion. Ordinarily it
will be found that the
photographic print will
have to be left in the
bleaching bath {rom
three to five minutes.
This bath keeps well,
—Claude P. Fordyce,

COPYING DEVICE

The details of the home-made copying Ses -
device are shown in the above illustration. ~-

If two rectangular picces of glass are fast-
ened perpendicular to each other, as shown,
the device may he used for copying draw-
ings. The reflection of the object is readily
seen when viewed from the front. A corner
cut from a cardboard box will serve to hold
the plates together at right angles.—D.
Menscel.

MEDICINE DROPPER CLIP

The illustra-

tion at the
”gbhtttl'honn MEDICINE
a bottle clip

for holding DROPP{QA
the dropper
or pipette in
place. Two
loopsare
formed in a
piece of
wire, which
clamps tight-
lyaround
the bottle.
The lower \
loop in the s '-‘-
wire holds )
and supports p
the tip of
the dropper,
while the
loop at the
top receives
the dropper loosely. —Julius Mersand.
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Readers Forum

SCIENCE AND INVENTION desires to hear from its readers.
comments of general scientific interest, and will appreciate opinions omn
The arguments pro and con will be aired on this page.
This magazine also relishes criticisms, and will present them, whether

science subjects.

SPIRITUALISM

Editor, SCIFNCE AND INVENTION: .

My purpose in writing this letter is to get a
clearer conception of your views on the subject of
spiritualism as related to psychic phenomena. In
the $21,000.00 offer for spirits, you say R {¢]
any medium or spiritualist who can present any
p~ychical manifestation in so-called spiritualism that
he (Dunninger) will not cxpl;nn or that he cannot
reproduce by natural means.” . .. 10 anyone who
conld demonstrate his or her ability to communicate
with thie spirits or to give some definite form of a
physical demonstration which in itself was not
trickery.” Now, it appears to me that the wording
of your offer is not without ambiguity, as no genuine
medium (assuming there are such) f:ot_xld hope to
fultill the requirements. First of all, it is necessary
to differentiate between psychic phenomena and
spiritualism, as a strict interpretation of your offer

involving $11,000.00 might conceivably be taken to
mean sty class of phenomena, such as mental
telepathy, clairvoyance, clairandience, externalized

motivity, telekinesis, levitation, etc. It is generally
known that such phenomena can be legitjmatcly
produced and that spiritualism is not particularly
concerned in its explanation. But do you deny that
the-c varion~ forms of psychical manifestations ever
occur cxcept through frand or trickery? .\s an ex-
ample. let us consider the experiments of the late
W. |. Crawford, whose book, “The Reality of
P’svchic Phenomena,” excited cousiderable comment
several vears ago. Miss Katherine Goligher was
the medinm on whom the experiments were made,
and 1 believe the most pronounced skeptic, after
reading the book, will agree that the phenomena
actually took place, but their spiritualistic origin is,
of course, another question. Or let us consider the
experience of J. Malcom Bird, whom the Scientific
Imerican sent on a mission for the purpose of in-
vestigating spiritualism several years ago. His book,
“\My Psychic Adventures,” speaks for itsetf. 1. D.
lome, probably the most celebrated medinm in his-
tory, produced the phenomena of levitation on nn-
merous occasions. The following quotation is taken
from a hiographical <ketch: “The accumulated testi-
mony establishes Mr. llome's rising from the
ground in the presence of as many separate persons;
aud 1 have heard from the lips of three witnesses
to the most striking instance of this kind—the Farl
of Dunraven, Lord Lindsay and Captain C, Wynee
—their own most intimate accounts of what took
place, To reject the recorded evidence on this sub-
ject is to reject all human testimony, whatever; for
no fact in sacred or profane history is supported by
a stronger array of proofs.” VYears ago, Dr. Max-
well conducted a number of striking experiments in
telekinesis and externalized motivity with FEusapia
Palladino which were beyond question, free from
frand or deception, as an imposing array of proofs
will show. That both Eusapia Palladino’ and D). D.
Home resorted to deception in several recorded in-
stances is a matter to be considered separately from
those cases where such means are out of the ques.
tion. In this connection we must consider that the
power to produce such manifestations is not always
present in even the most celebrated mediums, and
that many have resorted to fraud and trickery when
the ability to produce by legitimate means was
absent. The average audience during a spiritualistic
seance is inclined to be gullible and easily deceived.
IBut when a group of scientific men, to whom we
must accord the utmost respect and attention, pub-
licly announce the genuineness of certain psychic
phenomena observed under the most rigid and ex-
acting tests conditions, we must think twice before
shouting “frand.”

Referring back to Dunninger’s offer, I find diffi-
culty in its proper interpretation. Does he mean
without reservation that $10,000.00 will be paid to
any medium or spiritualist who can present any
paschical manifestations in so-called spiritualism, or
merely a psychical manifestation, that he cannot ex-
plain “satisfactorily to everyone concerned, at the
same time proving his explanation correct? Clair-
voyance and telekinesis are considered by many in-
lividuals to be psychical manifestations in so-called
spiritualism, and ~ granting their genuineness as
peychical manifestations and not spiritualism, what
scientist who has made a painstaking study of the
phenomena has ever set forth a satisfactory expla-
nation? Many theories to account for their phe-
nomena belonging in the domain of ahnormal psy-
chology have been advanced by such men as Sir
Oliver Lodge, Camille Flammarion, {lenry James,
Dr. Maxwell, Sir William Crookes, ctc.. bhut these
men of science would hesitate before staking their
reputation on a ‘‘correct” explanation. because they
themselves do not know, despite their many years of
experiment and research. So I am writing this let-
ter in the hope that you will further enlighten me
as well as other intcrested readers, in this matter of
psychic phenomena zersus spivitwalism.

Artur O. Tr1IN,
Detroit. Mich.

(Our views on the subject of spiritualism and
psychic phenomena are quite unbiased. We can
enter upon any set of tests with a perfectly open
mind and a willingness to believe, provided that
it is proven, and provided that the manifestations

It solicits

are devoid of trickery. The editor disagrees with
you entirely when you state that mental telepathy,
clairvoyance, clairaudience, telekinesis, levita-
tion, etc,, can be produced. We do not believe
that ome single representation itemized by you
can be effected without the aid of trickery. We
deny that any of these various forms of mani-
festations are psychical in nature (spirits do not
require prestidigitation), and we take your exact
examples, namely. W. J.- Crawford, who experi-
mented with the Goligher circle. This group was
caught in the act of trickery; so have D. D.
Home and Eusapia Palladino indulged in it and
been exposed. We will grant that the accumu-
lated testimony establishing Mr, Home’s levita-
tions was overwhelming, but this overwhelming
testimony was the result of Home's trickery of
even his investigators. It was not until Eusapia

Palladino came to this country, after having been

IN OUR
FEBRUARY ISSUE:

THE MASTER OF THE
WORLD (a serial in 2
arts), Part 1, by Jules
erne, Nearly twenty years
after writing “Robur,’” Jules Verne turned
once again to the fiying machine, and in
1905, the year of his death, this sequel to
«Robur the Conqueror’ was published.
The inventive power of this aged master
and his skill in conceiving and portray-
ing a dramatic climax remained unim-
paired in this story, even to the end. If

nything, he exceeded himself.
%AYRON‘ MUENCHHAUSEN'S SCIEN-
TIFIC ADVENTURES. (1. I Make a

Wireless Acquaintance; 2. How Miinch-
hausen and the Allies Took Berlin), by
Hugo Gernsback, in which the author in-
troduces the wily Barom’s ‘reincarnation”
in a most amazing and outstanding man-
ner. You will chuckle with glee ever the
entire series of the Baron’s remarkable
exploits, but you will gain plenty of good
scientific instruction, too. These are the
first instalments of THE scientific serial
of the year.

THE REVOLT OF THE PEDESTRIANS,
by David H. Keller, M.D. What will
happen to us in centuries to come it we
continue to ride in automobiles? It is a
question which we may well ask our-
selves. Our new author, who is himself
a doctor, gives us a vivid plcture with ab-
sorbing detall of the most unlikely re-
sults. Signs of the truth of parts of the
story can be seen already in the larger
cities.

THE FOURTEENTH EARTH, by Wal-
ter Kateley., Scientists have steadfastly
maintained that there must be other in-
habited planes besides our own. This au-
thor has woven a charming tale around his
jdeas where such planes might be.

And other stories.

introduced by Hereward Carrington, that she was
exposed. If these medlums are so remarkable,
they should never have resorted to deception.
Employing deceit in even ome instance is suf-
ficlent to discard the entire testimony in that
medium’s favor.

It sometimes takes a long time to catch a
medium in trickery. A new trick is easily mas-
tered, but it is uncovered with dificulty only.
The argument that a medium capable of producing
effects tricked because the audience was gullible
and easily deceived or because she ceuld produce,
is indeed a poor one. Too often have scientific
men placed their stamp of approval on mediums
who were discovered perpetrating the most blatant
of frauds. Would you commit a crime except for
fear that you may be caught? No. Why then
should the medium do so?

SCIENCE AND INVENTION Magazine means
that it will pay a total of $21,000.00 for spir-
jtualistic manifestations coming under its contest
conditions, and that Mr. Dunninger will pay
$10,000.00 to any medium if he cannot uncover the
fraudulent methods by which the medium acts or
duplicate the medium’s effect.

Thus, one would not expect Mr, Dunninger to
turn a double-back somersault in the ailr. He
can explain that the thing was produced and un-
doubtedly tell how it was produced, but he could
not duplicate the effect. Neither could one ex-
pect Mr. Dunninger to emit the voice of a child,
an Indian guide, an aged woman and a foreigner.
He could tell what was dome and how it was
d;)nle. . This is what is meant by “will not ex-
plain

caustic or not. So if you have anything to say, this is the place to say it.
Please limit your letters to 500 words or less, and address your letters to
Editor—The Readers Forum, c/o Scierice and Invention Magazine, 230 Fifth
Avenue, New York City.

As to the clairvoyance, telekinesis, mental te-
lepathy, levitation, etc., they need no explanation.
They simply do not exist—EDITOR.)

APPROVES OF OUR POLICY

Editor, ScIENCE AND INvENTION:

1 am very much pleased with the former two
magazines which 1 have been taking, and I heartily
approve of your fearless and uunrelenting war on
fakes of various kinds, especially those that prey
upon the sick and afflicted, such as the “‘Ionaco.”

I also look forward to and enjoy very much Mr.
Gernsback's wonderful editorials in ScIENCE AND
INvExT1oN. They are truly inspiring, and no doubt
are doing their part in hastening inventions of the
future.

Wishiig you every success.

R. GunNarsoN,
Burbank, Calif,

(We wish to thank you very much for your
kind wishes, which we in turn extend to you.

The readers of SCIENCE AND INVENTION
Magazine can greatly help in the war on quacks
by letting the editors of this publication know of
their existence, where they are, what they do, or
any information about them that the reader can
get, without in any way inconveniencing himself.
The editors do the rest.—EDITOR.)

MORE EXPOSES

Editor, SCIENCE AND INVENTION:

In your October issue I read the exposé of Tonaco,
and hel-eve you are doing good work in showing up .
some of the junk that is on the market.

At the end of the article you gave a call for more,
and T lelieve that the enclosed clipping has all the
signs ot a comc-along,

According to the ad, it is a cure-all for all radio
ilts, wi'l do away with static by simply turning a
dial (wnich is sure going some), and also increases
the power of the set.

If ycu are able to look into it and find it as good
as claimed. [ would appreciate knowing this fact,

1 remain as ever, a constant reader of SCIENCE
AND INVENTION,

Anxa I, Avipen,
Schotield Dks., T. II.

(We wish to thank you for the lead, and would
advise you that we shall gladly look into this
static eliminator, Of course, up to the present
time, mo static eliminator has actually appeared.
When a real static eliminator will have been de-
signed. you may rest assured that SCIENCE AND
INVENTION or RADIO NEWS will be the first
to describe it in detail.—EDITOR.)

DIDN'T FOLLOW FORTUNE TELLER'S
ADVICE

Editor, SCIENCE AND INVENTION:

In a logging camp here I came across an old
copy of your May, 1925, issue of SCIENCE AND
InveENrioN Magazine and there read an answer to
a correspondent’s letter about having his fortune
told. lere are a few things which I venture to
tell of my own experience with a fortune teller,

About the 4th of July, over twenty years ago,
when I was in l'ortland, Ore., taking a rest for a
couple of weeks from hard work, I chanced to see
the sign of a fortune teller stating that fortunes
wouldd he told for 10 cents. Somechow or other, I
always had an idea that all fortune tellers are
fakers and one could never trust them, but curiosity
got the best of me and T had my hand read for 10
cents. My past and future was told to me, the
former was true, the latter proved to be so later.
1 was informed that the next time 1 left the city
for a rob [ would go north and come to a nice home,
I shonld he prepared to stay there and be happy,
and I was told to marry the man’s daughter whose
name was mentioned. For 50 cents more the for-
tune reller would have told me more things, but I
felt that I had enough, Two weeks later, I chanced
to hire out to a suitable joh of building a new high-
way which happened to he straight north, some
seven!y or more miles from the city. I was one of
a crew of men shipped out from the employment
office. We were to stop at the Ilalfway Ilouse for
dinner. Most of the men were broke and went on,
so only I and the teamster had dinner with the
farmer. who several times spoke about wanting a
young man, and looked at me as though I were the
right party. lle needed somebody around the place.
We were with the crew about two days and, as
usual some grievance caused a strike to be or-
ganized and the men quit and walked off the job.
That evening I returned to the Ialfway House
and asked the farmer if I could sleep in his barn,
but he insisted that I stay in his house, and for that.
matter, stay with him and share what he had. He
demonstrated to me his various assets and intro-
duced me to hoth of his daughters. the name of one
heing identical with the name mentioned by the
fortune teller, I am sorry today that in my folly of
youtb I decided to move on hecause it not oniy
proved to be my misfortune, but their mi fortun -
as well. I failed in everything, and Ve farm ireclf
was sold for taxes, the old farme- havieg died in o

(Continned ov fa, O30
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RECIPES =R

FUNNEL SUPPORT

The arrange-

ment at the left

provides an air

vent which al-

lows the air in

the bottlehor siutg

to leave the bot-

BIND 1 tle or jug with-

AS SHOWM | out moving up

4 through the

. stem of the fun-

nel, impeding

the flow of the

liquid in the

funnel stem. A

i plece of stiff

o ' fron wire |is

bent into two loops and slipped over the stem of

the funnel. This method saves time and material

besides eliminating the usual splatterlng of drops

of liquid caused by air bubbling in the funnel
stem.—Arthur Flinner,

AN

POLE LIFTER

This method
enables a
person to
“take out a
pole or a
post without
shoveling a
hole around
the base of
the post. A
strong iron
pin is first
driven into
the post and
an automo-
bile jack is
set on a
plank di- ' -
rectly under d

the iron pin. If the .pole is set unusually deep,
it may be necessary to remove and replace the
pin at a lower point on the hole.—Charles H. Carr.

FAN MOTOR

ELECTRIC SEWING MACHINE

The {llustra-

tion shows a

way to con-

’f vert an o{dl-

¥ 0 LignT RATY sewing

m machine into

= Socker an electric

e sewing ma-

- chine. An old

VAN electric fan

O _| 8rRaCKe T motor is used

and the speed

is controlled

by the fan’s

rheostat. Fig.

1 shows how

to mount the

motor. Fig. 2

shows where

& to saw through

¢ "OLE the fan base,

—Willlam
Seddn.

PASTE TUBE HOLDER

This holder e
provides an . o ["—2 —_—
economicaland T E

neat means
for removing
tooth paste or
shaving cream
from {ts soft
metal tube
container. As
can be seen
in the sketch,
the tube of
tooth paste is
slipped into
the slot in the
upper brass
tod, and as
the paste s
required, the
knobd s
:grned. When | s
e tube s —

empty, the 22—
knob s b=

screwed off the rod, and the rolled-up tube is

removed from the rod.—Herman R. Wallin,

BRA3S RODS

7"

BASE, woOD
BAKELITE OR
HARO RUBBER

Edited by S.Gernsback

SPECIAL HOES

FI1G. 2

FiG. | 4

CULTIVATING
TOOL

) ; '."I;‘l,ll..

R
e

": "r"\\“ N

Wik

]
1

E:‘lf“'f

CUT ON
DOTTED L'EDGING TOOL
LINES M,

Fig. 1 shows how an old hoe should be cut to

produce a garden tool which will permit cultivat-

ing both sides of a row of gseedlings at the same

time. Fig 2 shows the form used for a lawn
edging tool.—Vernon Miller.

DRAFTSMAN’'S LETTERING PEN

ORDINARY SMALL ELASTIC BAND

PEN POINT PEN HOLDER

An ordirary elastic band lsTplaced on the pen, as

shown in the illustration. This arrangement pro-

vides an ink reservoir and printing may be done

with less frequet redipping of the pen.—Leomard
Keiser, Jr., Reporter No. 27612,

LEAD PENCIL SOLDERING
IRON
SOLDER

-

CARBON

T~PENCIL

MATERIAL
T0 BE
6 VOLTS 7 SOLOERED

Small parts or wire may be soldered together
with the equipment shown above. The shorter
the pencil is the greater will be the soldering

temperature, this must be adjusted by experi-
ment.—Contributor send address.

RUBBER BAND GUN
, RUBBER BAND

SPRING

EACH SQUARE = | INCH
The construction of this toy is clearly shown in

the illustration above. A gun of this e will
appeal to parents, as it does not use buckshot or
any explosives.—Henry Kawecki.

"FORM

ULAS

RAPID VINEGAR PRODUCER

This arrange-

ment produces

vinegar in a

few minutes

by allowing AR
fermented ap-
ple Jjuice to
drip slowly
through beech-
wood shavings
which have
been {nocu-
lated with AR
acetic acid
bacteria by

FERMENTED APPLE Juice

AIR
" HoLE

AiR
=HOLE

previously raycet bamrstretn e s
wetting them U\. SRR JANCCAR
with vinegar.

The shavings

are held in a barrel which has a numher of holes

cut in 1t to admit a gentiml supply of air.— -
David Diamond.

GEAR REPAIR
3RD FILE TO SHAPE

The broken
tooth is filed
flat and
holes are
drilled as
shown,.
Round steel
stock is
hammered
into these

h?lels. The
stee egs
~—DRILLTWO OR 31e In&s
cnoss/’ THREE HOLES filed to the
SECTION shape of the
OF BROKEN other teeth,

TOOTH —S. Pacosa.

BROOM HOLDER AND FILE AID

The broom [

holder con- LIg wirhy
M

CHALK

—~
"

)

sists of an |
ordinary |
hinge with & ||’
large hole ||
drilled
as shown, in
one wing.
If a flle is |
coated with |
chalk before
filing steel,
the chips
will not
stick in the
cuts in the
file and
scratch the
work, especially when filing on lathe work.—
Vernon Miller.

|
| BroOM =L ]

BRUSH OR PEN HOLDER

The holder
shown at the
left was made
from an old
s§ix cylinder
automobile’s
spark distrib-
utor. Even the
dirtiest bake-
lite distribu-
tor may be
cleaned with
fine sand-
paper and var-
nished to pro-
duce a fine-
looking brush-
holder. This
article is es-
peclally use-
ful to drafts-
men and ar-
tists, because
of the number
of implements
=it holds and
the small desk space it occuples.—William F.
Rodenkirchen.
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Home Broadcasting
a New Pleasure

New Device Attached to Any Radio Set
Provides Much Amusement

The young lady in the above phetograph
is apparently listening intently to some |
far distant station. In the phote at the *#
extreme right, we have a view of this
“station,” which is simply a microphone
that is plugged into the detector socket.

s
The photo at the right shows clearly the
small microphone, which can be con-
veniently held in the hand. The device
comes complete, with a special adapter
which fits over thte tl'mse of the detector
ube.

VERY home can now have its own

broadcasting station by using one of the

new home broadcasting devices which
have recently appeared on the market. The
idea is an old one, but has never been worked
out efficiéntly enough to make it practical
at a low cost. The home broadcasting in-
strument is simply a microphone of efficient
design which is plugged into the detector
socket of the radio receiver and utilizes the
audio amplifier. The microphone is placed
in some room adjacent to the set and the
wire leading to the microphone couccaled

TO MICROPHONE

T0

OLD TUBE BASE
USED WITH
Uv SOCKET

MICROPHONE=

UX BASE ,
USED WITH
UX SOCKETS

The above illustration shows two methods of making adapters for a micro-
phone, so that it may be plugged into the detector socket of the radio set.

under the rug or around the moulding of the
room. As most receivers employ one or
more stages of radio frequency, it will be
necessary to remove these tubes from the
socket entirely, as they are not used. The
broadcasting units may be bought complcte
or the experimenter may make one himseli.
The only outlay will be the cost of the
microphone, for the adapter which plugs
into the detector socket can be easily made
as shown in the drawing. For those still
having the old UV sockets in their receivers,
an old UV vacuum tube basec is fitted with

P}ICROPHONE

SEALING .

S DETECTOR

/ WAX SOCKET

- OPEN A8
180657 MICROPHONE

The distant “station” to
which the young lady was
listening is shown above,
and is located in the same

house., A device of this
nature has many possibili-
ties for entertainment and
there is no end to the
novelties which are made
possible. There are many
other novel experiments
which can be carried out
and are further explained
in the text.

a wooden handle. The adapter for the UX
socket employs a UX base and does not
have to be fitted with a grip, although this
may be found more convenient than if the
base alone is employed. One of the filament
prongs and the plate prong are connected to
the microphone, while the other filament
prong and the grid prong are left open.
There seems to be no end to the novelties
made possible with this device. Microphone
technique is one of those desirable assets
that every artist must have, if his or her talent
(Continued on page 960)
N
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Above we have both a schematic and a picture diagram showing fow thy
micsophone is connected.

The audio amplifier alone is us-d.
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RELAY SWITCH
-110A.C. CHARGER-,

AN BRATTERY

The above drawing shows a view of the new

relay switch which can be used in conjunction

with any radio receiver employing a trickle
charger.

NEW relay switch has recently been
placed upon the market by one of the
Chicago radio manufacturers. This device
is connected as shown in the diagram, and
automatically connects the charger with the

TRICKLE CH}RGER

P
— h—
RELAY, A-] TO SET
L O A+

(L 0
S *

1oV,
A.C.

BATTERY

The circuit of the new switch is shown above.
When the radio set s turned off, the charger
is automatically connected with the line,

—Illustration Courtesy General Mfg. Co.

line when the set is turned off, and discon-
nects the charger when the set is turned on.
The winding of the coil in the electro-magnet
has a very low resistance and the relay will
trip on 8 of an ampere of current. The
instrument is finished in nickel, and is of
a small size,

FLAT PLUG

- e
- ~a

-

The flat plug, which is a distinct improvement

over the old style, is shown above, Note the

extra hole through which the loud speaker
cord is tied.

—Jllustration Courtesy Carter Radio Co.

TIIE old type of radio plug had many
drawbacks probably the largest of which
was the {fact that it projected two or tore
inches from the front of the panel. In
order to obviate this nuisance, one of the
largest manufacturers of radio parts has
brought out a flat plug which fits snugly
against the panel. The loud speaker or phone
tips are inserted into two small holes on the

Science and Invention for February, 1928

NEW RADIO DEVICES

Accessories Recently Developed Which Will Improve Any Radio Set

bottom of the plug. A hole has also been
provided so that the cord of the speaker or
phones may be tied to the plug. If the cord
is accidentally jerked, the tips will not pull
out of the plug, or the tips pull loose from
the cord. The plug itself is small, measur-
ing only about two inches long, and fits
snugly against the panel, projecting out-
wardly only about one-quarter of an inch.
The flat end of the plug is made of black
bakelite, with the polarity stamped upan it.
The metal portion of this device has been
nickel-plated.

HORN AND CONE SPEAKER

The combination horn and cone loud speaker
may be seen above. It may be conveniently
hung up by means of a small metal ring fast-
ened to the top portion.
—Illustration Conrtesy Osbeck Radio Light Co.

A NEW novelty has recently been brought
out by a Brooklyn manufacturer. This
is a combination horn and cone loud speaker.
These two speakers may be used at the same
time or either one used separately, as de-
sired. The cone is placed in the hottom part
of the speaker, the device, which looks some-
thing hke a lighting fixture, can be sus-
pended from the ceiling or other suitable
support. The metal portion of the speaker
has been finished in brown. The cone may
be adjusted by means of a small tip placed
on the end of the driving rod. The cross-
sectional view shown below gives one an
idea of the construction of this new speaker.
This speaker is a distinct novelty and gives
good reproduction.

Above 1s a cross-sectional view of the speaker
showing the placement of the horn and come
and also of the two loud speaker units.

CENTER TAP RESISTOR

RESISTANCE
WIRE

A center tap resistor of unusual design is
shown above. The resistance wire is enclosed
in an insulating tube.

—Illustration Courtesy Electrad, [ne.

AN unusual center-tap resistor, which can
be used to advantage with the A.C.
tubes, has recently been placed upon the
market. The resistance wire is enclosed in
an insulated covering and the construction
is such that this accessory takes up verv
little space.

The new speaker, which uses a pleated cone
resembling a fan, is shown above.
—llustration Courtesy Fanspcaker Radio Co.

NEW speaker, using a pleated cone, has

recently appeared on the market and is
made by a New York manufacturer. The
cone may be readily dismounted and folded
up into a small space when transporting the
speaker.  The fan portion is artistically
decorated and harmonizes with the stand,
which is of a dark brown color. The repro-
ducing unit is of strong construction and-will
handle a large amount of power easily,
without distortion. The stand is heavily
weighted, so that the speaker will not be
casily tipped over.
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S. & I. 3-TUBE A.C.—D.C. SET

The First Part of an Article Describing the Construction
of a Versatile Receiver for Battery or A.C. Operation

Above we have a front view of the completed
A. C. D. C. receiver, showing the symmetrical
front panel layout.

which can be operated from the

light socket or irom the storage bat-

teries, is shown upon this page. This,
the first part of an article. will deal with
the construction of the receiver, using stan-
dard storage battery tubcs. The second part
of the article will appear in the March issue
of this magazine and will show how to
change the set over for A.C. tube operation.
Simplicity has been kept in mind in design-
ing the recciver, and by changing a few
wires, the set may be readily converted from
storage battery to light socket operation.

Q. TRULY versatile radio receiver, one

The circuit used is an ordinary three-circuit

.00025 MF
/

&

By PAUL WELKER

with the two audio sockets at the rear of the
baseboard. The sub-panel is held to the
front panel with two sub-panel brackets
which may be cither of metal or bakelite.
The binding posts for the aerial and ground
are mounted at the rcar of the sub-panel,
at the left-hand side. A small fixed con-
denser having a capacity of .00l mf. is
placed directly across the primary of the
first audio-frequency transformer. A vol-
ume control, a variable high resistance, is
connected across the secondary of the last
audio-frequency transformer. Since a power
tube is used, # will be nccessary to employ
an output impedance or output transformer
in order to protect the loud speaker wind-
ings. The output impedance is placed at the
rear of the sub-panel at the cxtreme right,
with the speaker filter condenser directly
underneath.

WIRING THE RECEIVER
Before attaching the sub-panel to the
panel, it is best to wire the audio-frequency
end of the receiver and also the filament
circuit, which should be cabled if the re-
ceiver is to be used with A.C. tubes. The
battery cable may also be connected before

QUTPUT IMPEDANCE OR
TRANS{OR MER

e

-

2MF
Stad— 3
Q
’—
\ 2
o
0005 MF, o
i O [e] [ O o]
A+ A-B- E= G B+ DET. B+AMP.  B+PWR.
c+ AMP PWR, 90-135V. 135-180 V.
The schematic diagram of the set is shown in the above illustration. Notice that all of the filament
circuit has been twisted so that the set may be easily changed over for A.C. operation. A variable

resistance, which serves as a volume control, is placed across the secondary of the last A.F. transformer.

regenerative hook-up which is simple in op-
eration and selective in tuning. No distance
records are claimed for this receiver, but it
will give fine reception on local and nearby
stations.

ASSEMBLING THE RECEIVER

It was found that the parts used in the
construction of this set could be fitted nicely
onto a sub-panel measuring 77 x 16", with
plenty of room left for the addition of an
A.C. transformer if it is desired to use the
new A.C. tubes. The three sockets, two
audio-irequency transformers, and output
impedance are mounted upon the top of the
sub-panel as shown in the accompanying
photograph. The grid leak and condenser
and fitament ballast are mounted upon the
underncath side. A midget jack is placed
on the right-hand side of the sub-panel
The three-circuit tuner, variable condenser,
volumne control and tilament switch are
mounted on the panel as shown. It will he
seen irom the photograph that the iront
panel is well halanced with the main tuning
control in the center.  The detector socket is
placed between the condenser and the coil,

919

the panel is attached. This cable is con-
nected direct without the usc of a plug. All
wiring should be made as short and direct
as possible. Wiring should be done with
flexible hook-up wire, which may be ob-
tained in different colors so that the various
circuits can be casily wired and also easily
checked in case of trouble. The photo shows
clearly the sub-panel wiring and also the
battery cable. The panel should be fastened
to the sub-panel after all possible wiring

=]
A view of the receiver, showing the layout of
parts, appears above. The small midget jack
is placed on the right-hand side of the sub-panel.

has Leen done upon the sub-base itsetf. It
may be well to .mention in passing that a
three-quarter ampere filament ballast is con-
nected in series with the A—. This ballast
is mounted beneath the sub-panel, as is the
grid leak and condenser. Aiter the sub-
panel and panel have been fastened together,
the rest of the wiring may be completed,
bearing in mind to connect the rotor plates
of tlie variable condenser to the grounded
side of the circuit. A volume control, con-
sisting of a high resistance, is placed across
the sccondary of the last audio-frequency
transformer. This is situated on the right-
hand side of the pancl. The tuning con-
denscr is placed in the center, with the fila-
ment switch underneath and the small coil
at the left.

After the receiver has been completely
wired, all conuections should he carefully
rechecked and with the tubes in their sockets,
the A battery should be connccted across
the B battery wires in the cable. If the
tubes light when the battery is connected in
this manner, it is an indication of faulty
wiring which should be remedied. If the
tubes do not light, one can be reasonably
sure that the filament circuit is O.K., and
the wct can be given its first tryout without
fear of ruining the filaments of the vacuum
tubes. (Continued on page 961),
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The picture diagram showing the hook-up of the receiver is shown above.

OUTPUT IMPEDANCE
OR TRANS. }

6

B+AMP B +PWR.
90-135V. 135-180 V.

When using a power

B+DET.

e &=
AMP. PWR

tube. it is necessary to employ an output impedance or cutput transformer.
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HE DeLuxe pov.er pack has been

especially desigred for use with the

Hayden DeLuxe Super which was

described in the January issue of
this magazine. This power pack reproduces
every musical instrument with unusual fidel-
ity and has a remarkably wide tonal range.
The power pack will provide additional am-
plification for the radio receiver or will
replace the old audio amplifiers of the older
sets with a power unit providing the finest
possible quality of reproduction and will also
furnish B power to the receiver. The en-
tire unit is operated from any lighting cir-
cuit using 110 to 115 volts A.C., at 50 to 60
cycles. This unit uses two half-wave rec-
tifier tubes of the 216 or 281 type, and their
use is recommended wherever expense and
practical considerations will permit. A single-
wave rectifter will invariably produce more
bum and less power than will a double-wave
rectifier. An average power pack consisting
ef a single 210 power tube and a single hali-
wave rectifier will not, under average oper-
ating conditions, allow of maximum advan-

tage to be taken from tlhie inherent possibili-
ties of the 210 tube due to the fact that
the rectifier system cannot deliver sufficient
voltage under operating conditions to allow
the 210 to develop a greater undistorted
power output than would be obtained from
a 171 tube operating at about 180 volts.

ASSEMBLY OF PARTS

The various parts should be mounted on
the baseboard in ac-
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HAYDEN DELUXE

By HERBERT

In Which the Author Describes the Construction of a Power/

At the right we have
a photograph of the
power pack, showing
the binding post strip
and placement of
parts. All wiring has
been done with No.
14 insulated hook-up
wire. The three 2-mf.
filter condensers may
be seen standinf Just
to the left of the
power transformer.
The power pack has
been built upen a
wooden baseboard so
that it may be easily
installed in the con-
sole containing the
receiver.

T A Imrar T 1T A
—

=

diagram, so that a greater range of voltages
may be obtained. The wiring of the unit
may be easily done by following the sche-
miatic and pictorial diagrams. Al wiring
should be done with heavy, well-insulated
wire and the ends soldered to lugs or fast-
ened under terminal serews where possible.

The completed power
pack installed in the

bottom compartment
of the console is
shown at the left.

A screen has been
placed over the back
to allow for the dis-
sipation of the heat
which is generated
by the tubes. If this
is not domne, there 1s
a possibility that the
filter condensers ma;
become injured.
These condensers con-
tain wax and if this
becomes melted, there
is a danger of a
breakdown occurring.

TEST AND OPERATION

After the power pack has been assembled
in accordance with the preceding paragraph,
and the wiring and assembly carefully
chiecked with the photos and the diagram, it
is ready for test. The plug from the power
transformer should be fitted into the light
socket and the current turned on. The valt-
age regulator tube should be inserted and
then the two power tubes. The filaments of

DOUBLE CHOKE uNiT
| it 1

cordance with the Tnfﬁggthp
photographs shrzwp e
on these pages. This

layvout. of course,

does not have to be

strictly adhered to,
but was found to be
the most convenient,
The power trans-
former and double
choke unit are
mounted on one end
of the haseboard,
then the three 2-mi.
1ilter condensers,

o e e

VOLTAGE
REGULATOR

these two tubes should light if the connec-
tions are all right. The rectificr tubes
should now be inserted in their sockets, Im-
mediately upon insertion, they should light,
and the glow tube should emit a pinkish dis-
charge. This power pack will iurnish “B"”
potential to any receiver requiring 45 and 90
volts.  Simply connect the leads from the
receiver to the properly marked binding
pousts on the power pack. The two unused
contacts of the glow tube socket employed,
marked P and + are short-circuited in the
tube base and may he used as a safety switch
to cut off the power upon removal of the
glow tube. The switch may be utilized by
breaking one side of the power-transiormer
cord and connecting the two ends of the cut
cord to the 4 and P of the glow tube
socket.

If all the tubes fail to light, the fault may
he attributed to a defective power trans-
former primary circuit probably to cord and
plug or light socket. Should the amplifier
and rectifier tubes fail to light trouble may
be traced to the filament wiring of the power
transformer. It should be borne in mind
that the tubes themselves will not light if
‘hey are defective and have broken filaments,
.Should the glow tube fail to glow, this may
he caused by improper connections, hroken
down condenser bank, defective resistance
units, or defective rectifier tubes. Resist-
ance units and condenser bank may bhe tested
with a pair of headphones and a hattery. In
operation, the power transformer  may be-
come warm and the rectifier and amplifier
tubes too hot to touch. This heating is
normal. but under no
circumstances should
the power trans-
former hecome too
hot to touch, nor
should the plates of
the amplifier or rec-
tifier tubes hecome
red. If the rectifier
tube plates become
red hot, this trouble
may be attributed to
broken down con-
denser bank or im-
proper connections,

-
=

the input trans-
former and output

Ho-ns v.

impedance. The six Eoie P

sockets are placed
on one side of the
baseboard and the
binding post strip on
the other. If desir-
able variable resis-
tors may be used in
place of the fixed
ones shown the

INPUT FROM FIRST
AUDIO STAGE

&

in

o The voltage output
in the power pack
may he measured
with a suitable high-

m.[?

resistance voltmeter,
The voltage between
the B— and B4-90
binding posts will be

/fouo SPEAKER

POWER
TRANSFORMER

Above we have the picture diagram of the DeLuxe power pack.
uses two type 210 power tubes, hooked up in push-pull style.

F i TYPE UX ~ 210

rectifier tubes are used.

OUTPUT CHOKE

This eliminator-amplifier
Two type 216-B or 281 half-wave

approximately 90, as
this  value is held
constant by the glow
tubes. The voltage
between the B—
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SUPER “POWER PACK”

HAYDEN

Pack To Be Used with the DeLuxe Super Detailed Last Month

Above we have an end view of the power pack

showing the six tube sockets which are placed
on the left-hand side of the baseboard.

and B-445 posts will be between 45 and 53
volts at no load, as mcasured by a high-
resistance voltmeter. Should howling be
expericnced in operation, it may properly be
eliminated by moving the loud speaker some
few feet away from the receiver, if it ap-
pears to build up slowly from inaudibility to
maximum intensity; or the use of an anti-
how! detector tube cap will help.

USES GLOW TUBE

The DeLuxe power pack uses a voltage
regulator, or, as it is known by its rather
descriptive name, the “glow tube.”” This
tube 1s a device which is connected across
the 90-volt output of a “B” power supply
unit and maintains that voltage at a con-
stant value, regardless of any variations in
the load applied to the power unit. Without
the use of this regulator, the voltage supply
will fall off rapidly as the current drain is
increased. By using a tube of this type, it
is possible to construct a B-power unit, the
90-volt tap of which will deliver that volt-
age at all times, regardless of the number
of tubes used. The action of the tube in
holding the voltage oi the output circuit
constant serves also to eliminate any small
ripples which may be present. When in
operation the tube has many characteristics
in common with a large filter condenser,
One of these properties is extremely low
A!C. impedance which, when combined with
the characteristics of a voltage regulator,
entirely climinates the ‘'‘motorboating” ef-
fect which usually
results when an at-
tempt is made to use

POWER TRANSFORMER

PARTS USED

A heavy-duty power transformer is used,
one which will provide A, B and C current
for a push-pull amplifier using two 210
power tubes. Two 216 B or 281 type recti-
ficr tubes are employed, giving a full-wave
rectification providing a total output current
of 130 milliamperes. The choke unit used
is one of the double type, which consists
of two individual chokes of 30 henries cach,
which are enclosed in a metal case. The
input transformer shown in the photographs
is completely shielded and has a center-tapped
secondary. It is designed to couple a stage
of straight audio to a push-pull stage. The
speaker is coupled to the output through a
center-tapped choke, which has 30 henries
inductance on either side of the center tap.
This is sufficient capacity for the output of
the two power tubes. No output condensers
are required, as the speaker leads are at the
same D.C. potential. The resistors used
provide plate voltage of 45, 90 and 400, and
a grid bias for the power tubes. If this
power pack is intended to be used with your
present receiver, it is recommended that a
power input plug be used. This device con-
nects the output of the receiver to the input
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push-pull output impedance.
10,000-ohm resistances.

4,000-0ohm resistance unit,

750-ohm resistance unit.

2-mf. 800-volt test filter condensers.
4-mf. 400-volt test filter condenscr.
1-mf. 400-volt filter condenser.
binding posts.

type 216-B or 281 rectifier tubes.
tyvpe 210 power tubes.
voltage-regulator tube.

cushion sockets.

N D By OC = s G s s BN b

Names of manufacturcrs of parts for the
DeLuve power pack will be supplied free
upon request.

TOOL LIST

Pliers, several kinds.

Screw-drivers, several sizes.

1{ammer, hacksaw and blades.

Hand drill,

Twist drills, several sizes,

Scriber.

Center-punch,

Soldering iron, electric or other type.

\Wire solder, self-fluxing or plain solder and
non-corrosive flux.

Another view of the
power pack is shown at
the left. Note the
placement of the filter-
condensers, choke unit
input transformer, lm‘
output choke. The two
half-wave rectifier tubes
are placed in the first
two sockets readin
from left to right, ne.

the voltage regulator
tube, then the 210
power tubes and lastly
the first audio tube.
The binding post strip
i{s placed upon the op-
posite side of the base-
board from the row of

sockets.

of the amplifier and eliminates the necessity
of any changes in wiring of the recciver.

LIST OF PARTS

1 power transformer.

1 double choke unmit, or two single chokes,
30 henries each.

1 low ratio audio transiormer,

1 push-pull input transformer.

NOUBLE CHOKE UNITy-

Rule, steel or wood.

Center finder for dials.

1 three or four-cornered reamer and handle
for expanding panel holes for shafts,
jacks, etc.

Small tool and awl handle very useful.

Volt and ammeters for testing set, batteries,
etc.

1 countersink.

1f the power pack
is intended for use
in conjunction with

| hl v |
B-power units with i} 7 [ 1> 4000 orms the DeLuxeSuper, it
many forms of am- I — ;090\' should be installed in
sl Toynge | — fgr  Lemenomn
regulator tube re- : 335 t b
sults inl:;l savfmg c])f pun :I 356 bAew”{c s%reen shou}lld
the number of high- 33 ] < placed over the
voltage fixed con- 25 ! I“-_[_O"‘SV pack of the console
densers require d  wg ! TYPES gg in back of the power
This tube cannot be T I Nuxae B 8% so that the heat gen-
used with the aver- 28 i L go erated will not in-
e o aupely uats, 1’ s v 7 B e pack s e
power su - | If the pack is us
due to the extra load :‘i l' - ) L ! ’VOLTAGE REGULATOR. in conjunction with
which it imposes up- ] AR Tw_/pt thg present radio re-
on the rectifier and L\— . L \  UX-210 | ceiver, it should he
filter chokes. How-  lr-cZem——-- = 7 o~ housed in some suit-
ever, the power unit . ~ able cabinet, prefer-
described here em- Fllis:rlzsgl{) Fg?gg{ oUTPUT ably of metal, or a
ploys chokes capable FIRST, 5 L 1 CHOKE wooden cabinet may
gg h;?](}!mg p::esleas;t B = 41 = [ ? be used. Gaseous

illiam o I ] _ :
; . m

direct current with- ANPUT  TRANSFORMER TYPE UX=-210 rectifiers ay be

out core saturation.
These chokes are en-
cased in metal

The schematic diagram of the power pack is sl—:;wnA above. .The input from the first audio stage

is conmected to wires marked A and B

used in place pf
thermionic type, with
slight changes.
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Remote Control for the Receiver

By JACOB SCHMIDT

Simple Home-made Device Controls Receiver from a Distance

ORDINARY 7/
RECEPTACLE /

AUTOMATIC OR
REMOTE CONTROL
SWITCH

TWO POINT
BELL SWITCH

i

AUTOMATIC
)\ STARTER
J AND STOPPER

A

A remote controt switch attacned to the radio receiver is shown above,
The wiring and arrangement of the system are clearly visible,

ANY a radio fan has undoubtedly
M often wished that he might be able

to listen to his radio receiver while
lying in bed, and to start or stop the set
automatically, without leaving the sheets.
The device described here will enable the
listener to have just such a convenience and

SET

BATTERY

The circuit diagram of thc remote control

switch is shown above. To stop the operation

of the set the 1eve1|'I ofl gwitch E is moved to
the left.

in case he falls asleep without stopping the
set, the clock will take care of it. The
radio fan may even have the pleasure of
being awakened by health exercises or music.

The wiring diagram and arrangement of
the whole system is shown in the large il-
lustration on this page. The two small draw-
ings show the remote control switch and the
clock. The switch is constructed as follows:
A brass strip D about six inches long is
fastened loosely by means of a bolt to one
end of plate H. Two electro-magnets A and
A1l are mounted on both sides of this. Two
permanent magnets are fastened about an
inch above these as shown.. C is a piece of
thin spring brass which touches strip D
when 1t is attracted by the magnet. The
clectrical connections are made to C and H.
Strip DD has two iron pieces F and G at-
tached to it. When the lever on switch E
is moved to the right electro-magnet A at-
tracts strip D. The alarm clock should be
fitted with a thin brass strip which is at-
tached to the lid and is insulated therefrom.
Another piece of brass about four inches
long is fixed to the alarm wind as shown in
the illustration. Since strip A is soldered
to the key, it will he found that whenever
the clock starts to ring, it will turn on its
axis which is key B, and while it turns the
lower end will move in the direction indi-
cated by the dotted arrow in the drawing.
Strip A will thus pass over strip D and make
an electrical connection of short duration,
enough to make the remote control switch
start or stop the set according to the posi-

With the arrangement shown above one can listen in while in bed and
set clock for stopping set at night, or starting in the morning.

tion of lever on switch A in the large illus-
tration. In order to set the clock, turn strip
A counter clockwise. The radio receptacle
and switch B may conveniently be placed
in the bedroom. and the remainder of the
apparatus in the cellar. In order to oper-
ate the device, first tune in a station, set
clock to the desired time and set switch A
to the right if set is to stop and to the
left if it is to start in the morning. If the
remote control switch is not used, throw in
switch C and the set will operate as usual.

DOTTED LINE. ==
WIRES'

The alarm clock, which is the heart of this

remote control sYstem, has a thin brass strip

fastened to the 1ld, insulated therefrom with a

plece of mica. Another piece of brass is at-

tached to the alarm winding key as shown in

the above ﬂlusttatiol:i. kSt p A is soldered to
the key.
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RADIO

In this department we publish questions and a
to this department cannot be answered free.

TUBE TESTER

(604) The International  Radio
Organization, Chicago. 1., writes:

Q. 1. Will you kindly furnish us with a diagram
showing the hook-up of a tube tester with meters
for obtaining ail of the important characteristics
of the vacuum tube under test?

A. 1. On this page you will find illustrated a
diagram showing a tube tester with meters for
gi1ving all readings. From the readings obtained it
s possible to calculate the tube’s plate resistance,
amplification factor, and mutual conductance. The
grid voltmeter should be of the zero center type,
having as great a range as the maximum *“C’ bat-
tery vpltage to be used and should be of the highest
possible resistance. The other meters should also
read as high as the highest voltage used. The

& Repair

PLATE
CURRE NT

A-BAT B BAT

The hook-up of the vacuum tube tester is
shown in the above illustration.

potentiometer may have a resistance of about 400
ohms, and is placed across the “C"” battery so that
a negative or positive bias can be obtained. The
switch shown should be of the double pole single
throw type, so that both the *““A’ battery circuit
and the “C” battery circuit are opened, otherwise
the “*C” batteries will discharge through the potentio-
meter. The resistor in the plate circuit should be
of the variable type, giving a resistance up to
100,000 ohms, so that the plate voltage may be
changed without changing the “B3' battery con-
nections. ‘The rheostat should have a resistance
suited to the iubes to be tested. Additional switches
may be placed in the tester so that any of the volt-
meters may be open circuited hy opening their
switch or any of the ammeters short circuited by
closing their switch, This instrument will also
make tests of filament emission, grid current, posi-
tive grid voltages, and the etfect of filament volt-
ages on filament currems,

REJUVENATING VACUUM TUBES
(605) N, O. Siegel, Nashville, Tenn., writes:
Q. 1. Will you kindly tell me what types of
vacuum tubes may be benefited by rejuvenation?

A. 1. Overheating the filaments of tubes whose
filament wire is of the thoriated type will cause the
rapid evaporation of the surface layer of thorium.
The electron emission of the tube will then be only
a fraction of its proper value and very little plate
current will be had, Usnally fresh thorrum may
be brought to the surface by heating the filament,
but during the heating it is necessary that the
plate voltage be cut off from the tube. ‘There is
additional thorium distributed through the metal
of the filament and it is often possible to form a
new surface layer from this reserve supply, so
that the tube will operate as well as when new.
Restoration is of value after the tubes have been
in normal operation for long periods of time. If
the thorium content of the filament has been used
up almost cutirely any improvement made by the
restoration process will be temporary only. If
through accident high voltage has heen applied to
the filaments only for an instant it is quite possihle
that they may not have burnt out, yet the tubes
remain dead so far as detecting or amphfying
signals are concerned. Under such conditions re-
storation is entirely practical. It must be re.
membered, however, that this treatment can only
be used on tubes whose filaments contain thorium.
It cannot he applied to tubes having plain tungsten
filaments nor to tubes having oxide coated filaments.
Plain tungsten filaments are found in the older
tubes which use 1 ampere of filament current such
as those in the 200 and 201 series. Oxide coated
filaments are those which operate at very low tem-

ratures, at a dull red or dull orange heat. These
snclude such tubes as the 11 and 12 types, the 112
and 216-A. Thoriated filaments are found in most

of the voltage and power amplifying tvbes, such as
the 201-3, 171, 210, 199 and 120 types. Thoriated
tilaments are also found in the 200-A type detector
tules. Any of these above mentioned tubes having
a thoriated filament may be subjected to the process
of restoration, usually with good results,

ELECTROLYTIC CONDENSERS

(606) J. C. Stone, Butte, Montana, asks:

Q. 1. "Will rou kindly tell me the critical volt-
ages and formation voltages with aluminum plates
in an electrolytic condenser of high capacity and
also give some construction hints?

A. 1. An electrolytic condenser of high capacity
can be made by immersing aluminum, magnesium
or tantalum plates in some electrolyte such as a
solution of sodium and ammonium sulphate, of
ammonium citrate, of potassium permanganate or
of various other salts. This type of condenser is
well known among electrical engineers as the Mer-
shon coundenser and has been used in crude form by
amateur radio operators for years. The choice of
electrolytes is somewhat dependent upon the voltage
at which the condenser is to be operated. The
critical voltages for various electrolytes is given in
the following table:

CRITICAL VOLTAGES

Sodium Sulphate ..ocvvenvennen .. 40 Volts
Potassium Permanganate -112 Volts
Ammonium Chromate ... .122 Volts
Potassinm Cyanide ... ..295 Volts
Ammonium Bicarbonate 425 Volts
Sodium  Silicate ... 445 Volts
Ammorium 1iphosphate .460 Volts

... 470 Volts

Qmmonium Citrate

‘L his critical voltage is the maximun at which the
condenser wil, stand without a large leakage cur-
rent. With the aluminum condenser capaeity varies
inversly as the voltage. This means that if the
voltage is doubled the capacity is halved. A list
of formation voltages is given here:

50 Volts ... S, Per 8q. In.
100 Volts . . Per 8Sq. In.
200 Volts S, Per Sq. In,
400 \Volts .. . Per Sq. In,
When a strip of aluminum is immersed in a solu-
tion of ammonium phosphate an oxide film is
formed. Thus we have a pair of conductors with

their surface relatively close together but separated
hy a di-electric which has a very high resistance,
In- passing from a lower to a higher voltage the
thickness of the gas layer increases and arrives at
a new value in a few minutes, llowever, in going
back to a lower voltage, it takes many months be-
fore the thickness of the layer reduces to its first
value. Thus the capacity is not the same with
reversed currents. To have equal capacities both
ways, both of the condenser plates must have equal
arcas and must be formed at the same voltages.
In a condenser of this type the anade (positive) is
made of a very large metal surface so as to get as
great a capacity as ssible. As an electrolytic
condenser w:ll arc violently from exposed metal to
surface of electrolyte, the anode is carefully covered
with insulating material from just helow the sur-
face of the electrolyte to its terminal binding post.
A layer of oil prevents evaporation. Remember
that the film di-electric can be healed after a
puncture, as the gas will form again,

BATTERY ELECTROLYTE

(607) G. B, Daniels, Ilion, New York, asks:

Q. 1. Can you give me some information re-
garding the renewal of solution in IZdison cells?

A. 1. The potash electrolyte in Kdison cells
has a norn.al specific gravity of 1200 at 60 de-
grees F. at the normal level Throughout the
total useful life of the cell. the electrolyte
gradually weakens and may need renewal one or
two times depending upon the severity of the
service. The low hmit specific gravity beyond
which it is inadvisable to run an electrolyte is
1.160. Running a battery with electrolyte of
lower specitic gravity than 1360 will produce
sluggishness, loss of capacity and rapid break.
down on severe service, When ready to renew
the solution, discharge the battery at normal rate
to zero and short circuit for one or more hours.
Then pour out half the solution, shake the cell
vigorously and thea empty. Do not rinse the
cells with water, use only the old solution. Im-
mediately after emptying each ccll pour in the
new solution to the proper height.

It may be necessary to add some more elec-
trolyte after the cells have been standing, as
some may have been absorbed by the plates.
For replenishing any solution in these cells
:luriniz operation, use %urc distilled water, Do
not allow the level of the solution to drop helow
the tops of the plates. It is important that the
height of the_ electrolyte does not exceed the
gro er level. If filled too high, the solution will
e forced out during the charge. The cells ghould
never be allowed to stand empty for any length
of time. When the new electrolyte has heen
put in the battery it should be given an over-
charge at the normal rate,
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POWER TRANSFORMER
(608) Jack Richman, Jackson, Mich., asks:

Q. . Will you kindly inform me through the
Radio Oracle how to build a power transformer to
supply A, B, and C voltages to be used with a
400 milliampere rectifying tube?

A. 1. On this page you will find an_illustration
<howing the construction of the transformer core
and adso the placement of the filament, ionizer, and
secondary windings. The core is made of No. 28
sheet silicon steel .014 inch .thick. 62 laminations
214”%x13", 186 laminations 6”x134”, and 125
laminations 10%”x134” will be necessary for the

_SECONDARY

IONIZING
WINDING

N
.
R

FILAMENT
WINDING

1y

A

~ N\
7 ~<ZSECONDARY

. AIR SPACED COR
GZLAMIN}A\TIO =
A ;

SOLID CORE
-~ — 125 LAMS.

Above we have the detajls of the power
transformer, showing assembly of core and
windings.

core. The center leg of the core should be assembled
from the 62 laminations. This should be placed in
a vise and tightly hound together with tape. The
primary winding which consists of 160 turns of
No. 14 D.C.C. wire is wound on a wooden form,
securcly taped, and then slipped over the center
leg of the core. Rice paper should be placed be-
tween each layer of the winding and a layer of
empire cloth should be placed over the completed
primary winding. The filament winding consists of
10 turns of No, 12 D.C.C. wire and is wound over
the primary. This winding should be tapped at the
center, Seven turns of the same number wire are
weund next to this and serve as the ionizing wind-
ing. A layer of empire cloth should be placed over
these windings. The filament and ionizing windings
should be held in place with tape. The two second-
ary coils consist of 620 turns of No. 20 D.C.C.
wire and should be wound upon a form, taped and
then slipped over the filament and ionizer windings,
The completed transformer will mecasure 6”7x1 "
and will have two windows, each 2%” square as
shown in the illustration. The two secondary wind-
i1 gs of 620 turns each should be connected in series,
Al the high voltage secondary lcads should be well
insulated with varnished cambric tubing or with
rubber. This transformer can be used in an .\,
1t and C climinator employving the new 400 milli-
aimpere rectifier and will deliver 4 volts at 5§ amperes
te the ionizer and 3.5 volts at one ampere for fila-
ment operation. 1t will also supply 360 volts at 300
milliamperes and 373 volts under no load conditions
for the plates of the tubes,

Either double cotton covered wire, or single
cotton covered enameled wire may be used, Ex-
cept in the smaller sizes the use of plain enam-
eled wire in transformers is not advisable.
Fnameled wire cannot be shellacked in place
which is a distinct disadvantage. The number
of layers of wire is found by (fividing the total
nuniber of turns by the number of turns per
layer. From this the depth of the winding may
he caleulated, allowing for any insulation be.
tween the layers. When the transformer is put
under load. the core and windings may become
warm. Although it is possible to design trans-
formers to operate at low temperatures, a certain
amount of heating is permissible, and trans-
formers that run warmer can be built somewhat
c'hcapcr and more compact. The temperature
rise, however, should not be so great as to damage
the insulation. When the transformer is put
under a full load the voltage across the second-
sry terminals will drop a small amount.
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TO BURN OR NOT TO BURN

CueMisTry Pror: “What is the most
non-inflammable liquid known ?”

StupexTs “The stuff they put in cigarette
lighters."—Sura Craig.

COULDN'T BE THE EDITOR

t is said that by means of television, a
face may be heard.

We often wondered what caused those
awful noises we have heard on the radio,
but now we begin to have a slight suspicion.
—Duid 1. Kirby.

REPEAT

‘“Suppos-
ing I were on
strike, and light-
ning should blow
the fuses at some
building and I
should be asked
to do the refus-
ing, what should
I do?” asked the
new clectrician.

“Refuse,” re-
plicd the old timer.—K. F. Richards.

SAWDUST

“Why do they speak of a man snoring as
sawing wood' ¥

*Because he has both ‘pitch’ and ‘timbre !’ ”
— I illiam Lembkin,

ONE GOOD TURN
ProutpiTioNIsT (sipping suspiciously) @ I
wonder what caused this cider to turn?”
O Soak (maliciously) : “Perhaps there
wis i worm in the apple.”"—D. Hiiimelman.

TOO MUCH MOON-SHINE
Run: “I've named my car the ‘Hen.'”
Den: “Is that so?

—lifton Ask.

Chevrolet any eggs?”

JDLE EYES

ing at patient’s
eye): “I see in-
dications of liver
ailment and
Bright’s disease.”
PatienT: “Try
again, doc. That's
my glass eye!”—
Clifton Ask.
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Scientific Humor

Doctor (look-.

FIRST PRIZE—$3.00

EAR—EAR
[TCANT GET| ¥y Ri1r
AWORD IN | | Ly ‘“Does -

n’t your wife
enjoy the ra-
dio set you
gave her for
X-mas?”
SNORT-
ER: “That’s
impos -
sibl eI ol l(}
man. Its a
you know!” — Henry A.

§

’ EDGEWISE | 7
h ]

M P

listening,
Courtney.

ACCEPTABLE—JUDGING BY
WHAT WE HEAR
OpriMisT:  “G-g-good m-m-morning M-
mister S-studio M-m-manager! — D-d-did
vou advert-t-tise f-for a g-g-good r-r-radio
an-n-nouncer ?"—William Lemkin.

ANOTHER NAME FOR IT
Rapto Faxs Berrer Havr: “Oh Gerald,
why don’t you tune in some of those
LOWER HARMONICS that this article
mentions? 1 just love to hear good mouth-
organ music on the radio !”"—William Lemkin.

LL jokes published here are paid
Afor at a rate of $1.00 cach; $3.00
is paid for the best joke submittcd
each month. )

Jokes must have a scientific strain
and should be original.

Write each joke on a separate sheet
of paper and add your name and ad-
dress to each.

Unavailable
returned.

material cannot be

LIE(K)LY AS NOT
“An affidavit is a long paper full of lies
to prove you're not lying.”
—Robert Zarbock.

LOVER OF NATURE

Ay M\ [CAT![ Mgs. A: “What
.\ _OLV do you think of
A g our radio?”

5 oAN® 3 Mgrs. B: “Won-
y!( derful. Even your
15 static is so much

7Z more power ful
\ and distmct than
]

r§ ours.”—Rev. Wm.
;‘, Stehle.

FOR AIRPLANE USE ..

Boss: “Since McSchnitzel opened that
credit account here, he hasn't paid cash for
a single thing.”

Cierx: “Yeh, I'd call him a super-
charger.”—Nelson Bitterman.

SHINE ’EM UP
ELectrIcIAN To HEeLper: “Hey there,
why didn’t you clean this commutator ?”
Herper:  “Why I didn’t think it needed
it with those brushes rubbing against it.”
—Ray Simmons, Rep. No. 25,646.

RUSHING TO FATE

InguisiTivE Person: “Why is that man
in the airplane
sailing around
over that big
shed ?”

OFFICER OF
AviaTioN (with a
knowing smile) :
“He’s in a hurry
to land.”

INguUISsT-
TIVE Persox:
“Why is he in a il
hurry to land :” ;

OrFrICER OF AviaTIOoN : “His moments are
numbered, for he has a date with the
hangar.”"—Thaddeus E. Hedge.

R

M- —

SHOULD BE DESTROYED

An Englishman, arriving home after an
cxtensive tour in America, was asked about
the road conditions there. He testifies as
follows:

“Nearly all the roads in Hamerica are
bally good, the Lincoln ‘ighway, Washing-
ton Boulevard and Jefferson ‘ighway, and
all the roads built by the great Hamericans
are excellent. But some bloomin’ French-
man by the name of DeTour built a lot of
branch roads that are simply ’orrible, don-
cher know."—John Lumyuk.

CATALOGUE
—WOODEN I 0CTO~ |
CAT i) | PUSSY-|
TEACHER OF (PuSSY!)

Sciexce: “Now,

Johnny, you'll an-
swer me this:
What is an octo-
pus ?”’

Jounny: “An
eight - sided cat.”
—Miss Helen
Steach.

SCIENTY SIMON, Scientist

PTELETE T Py

L~ STARCH (S MAE 1R THE &
{ GREEN LEAF OF THE PLAWT |
7 BY THE OnNtrdG- OF CcrRBoN-
L DIOGUDE  AND WATER (A) THE !
i PRESENCE OF SUNLIGHT --{

BCO; +5H,0 = C l,u0g + 120 _§

Tiemsme et tataanctqnes §
LA

FINE! - - Tuats An
EASY GKPERIMENT f--
WATER (N A BOTTLE

S
7 - science Lessort
A el - NO-. (gqu-MMlm
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Jo. 1,637,389, issued to Peter Peter-
son. The invention shown above
provides for the construction of an
airplane propeller and means for
operating same. The propeller com-
prises two separable plates, having
a steam conduit to each blade.
These conduits lead to the rear
edges of the propeller blade and
open into a large funnel discharge
nozzle on the edge of the blade.

TOY ELECTRIC
IAILWAY

No. 1,647,172, issued to Louis Caruso.
The toy electric railway shown
here has a power rail free from
moving parts and an electrically
operated thermostatic switch con-
nected with the power rail circuit.
Three fixed contacts are used, one
connected to a current carrying
bar, the other to an insulated sec-
tion of the power rail. The third
fixed contact is adapted to connect
with a semaphore for indicating
the position of the switch.

MOORING DIRIGIBLE
AIRCRAFT

= .

./i\_

No. 1,634,964, issued to Joseph A.
Steinmetz. The device shown above
provides a method of mooring a
dirigible balloon. The free end of
an anchoring cable is lifted above
%round fogs bg a captive balloon.
he captive balloon also carries
identifying signals. The dirigible
is clutched to the cable by the
devices carried by the aircraft. A
winch draws the dirigible down-
ward until the drag lines reach
the ground and the ship can thus
be moved to its hanger.

PREPARING LIQUID
MILK

No. 1,637,415, issued to Karl Hefel-

mayr. 'fhis invention constitutes

an apparatus for preptﬂnﬁ liquid

milk from milk powder. t com-

prises a mixing feeding bottle, upon

the side of which a measuring scale
has been marked.
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SHIELD FOR
RADIOSCOPES

No. 1,638,683, issued to Mario De-

marchi. The device shown below

is a shield for the production of

radioscopes or radiographs. It

comprises a circular frame with

a series of blades of X-ray opaque
material.

ELECTRIC TOY

No. 1,637,479, issued to Harry C.
Evelyn. The toy shown here has
a switch arranged on the axle
which intermittently closes a cir-
cuit leading to the headlights. A
battery is carried within the body
of the car providing current for
the lamps.

o

No. 1,638,379, issued to Fredrick R.

Vordermark. The device shown
above is a fan which is adapted
to be used in conjunction with
some moving object, such as a
swing and the like. The fam is
governed by the extent and rapid-
ity of the movement of the swing.

PRODUCING IMITATION
MARBLE

Pt

AP,

No. 1,623,967, issued to Joseph A.
Moross. This process for produc-
ing imitation marble provides for
the application of a second color
while the first color is stul wet,
and tilting the support in various
directions to effect a flowing of
colors.

SIGNALING DEVICE

T
|

No. 1,638,417, issued to Elmer A.

Sperry. The invention relates to

a signaling means which can be

employed upon aircraft advantage-

ously. The device sends out a sig-

nal and also lngic‘tel the course
taken.

FIGURE TOY

No. 1,649,072, issued to George Roy
McAllaster. A toy of this class
comprises a pair of supports, upon
which is provided ~a means for
gripping the surface over which the
toy travels. Two anchoring por-

tions are connected by a spring

which causes the toy to advance

along a suitable surface. A flexible

connection causes the tail to move

when the toy is advanced over a
suitable surface.

OPTICAL DISPLAY
DEVICE

No. 1,582,199, issued to Frank P.
Walters. Tﬁll device comprises a
number of jmitation human eyes
and a source of light adjacent te
each eye. The object is to show
the various differences between
normal and abnormal conditions of
the human eye. A means is pro-
vided for controlling the lights
and & brain is provided with each
eye which shows the optic nerves ’
and the termination thereof.

SPRING-SHACKLING
MECHANISM

No. 1,600,954, issued to Russell S.
Begg. The spring-shackle shown
below is an antl-rattling device
and consists of two springs, one
encircling the other. A further
object is to provide spring-shack-
ling between the spring and frame
of a motor vehicle. A dust shield
comprising a pair of sheet metal
cap pieces has also been provided.
The rear end of each spring is
formed into a tubular section so
that it may be provided with a
suitable bushing.

NOTICE TO READERS: The ahove illustrated and described devices
have recently been issued patent protection, but are not as yet, to our
knowledge, available on the market. We regret to advise that it is im-
possible to supply the names and addresses of inventors of the above de-
vices to any of our readers. The only records available, and they are at

the Patent Office at Wash-ngton, D. C,, give only the addresses of the
inventors at the time of apglication for a patent. Many months have
elapsed since that time, and those records are necessarily inaccurate.
Therefore, kindly do not request such information, as it is_practically
impossible to oﬁtain up-to-date addresses. —EDITOR.
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The “Oracle” is for the sole benefit of all scientific students. ﬁ?uestio.ns
will be answered here for the benefit of all, but only matter of suffic
terest will be published. Rules under which questions will be answered:
uestions can be submitted to be answered.

2. Only one side of sheet to be written on; matter must be typewritten
or else written in ink; no penciled matter considered.

1. Only three

ient in-

3. Sketches, diagrams, etc.,, must be on separate sheets.
addressed to this department cannot be answered by mail free of charge.
4. If a quick answer is_desired by mail, a nominal charge of 50 cents is,
made for each question, :
or intricate calculation, a special rate will be charged. Correspondens will

be infornied as to the fee before such questions are answered.

uestions

f the questions entail considerable research work

STATOSCOPE

(2230) J. C. Turner, Verdigre, Nebraska, asks:

Q. 1. Will you kindly publish a diagram show-
ing the construction of an insulated bubble type
statoscope and describe something of its working
principles? .

A. 1. You will find illustrated on this page a
typical instrument of the t[\;pe mentioned. It
cousists of an air chamber which is connected to
the outside air by a curved glass tube, in which
is placed a small, definite amount of liquid, usu-
ally a colored oil, to seal the air chamber. A
scale indicates the relative Knsition of the liquid.
When the air pressure changes, owing to a
change in a]tituée. the liquid moves up in the
glass tube, forms a bubble and breaks in the trap
provided for the purpose. During this time the
air chamber pressure equalizes with that of the
external air. The observation of the number of
“breaks” gives a rough indication of the amount
of change in altitude, and the observation of the
rate at which the bubbles break gives an idea
of the rate of climb or descent. The pressure
changes for which the bubble breaks depend on
the amount of liquid in the tube. A common
value of pressure change for which the bubble
breaks is .02 inches (.5 millimeter) of mercury,
which corresponds to a change of altitude of 20
feet at sea Fc\'el and 26 feet at 10,000 feet alti-
tude. The movements of the liquid before form-
ing a bubble serve to indicate much smaller
pressure changes than .02 inch of mercury. Th)s
mstrument must always be kefl in a vertical
position, both to prevent possible loss of liquid
and in order to have the breaks occur at equal
pressure intervals. Temperature changes in the
air chamber which are caused by the equalization
of its temperature with that of free air will cause
the instrument to indicate falsely a rise or fall.
False indications due to this cause are mini-
mized by insulation of the air chamber.

Air Container

outside air

C
)
r-+
] [
]
]
[}
]
]
[]
b e m
Insulation

Above are shown the details of the bub-

ble type statoscope, which gives an indi-

cation to airplane pilots of the altitude
and also the rate of climb.

DAYLIGHT BULBS

(2231) Wm. D. Illerich, Oakland, Calif., asks:

). 1. Are there any bulbs on the market at
the present time which will produce a hght
directly comparable to daylight or sunlight?

A. 1. In producing artificial sunlight, it must
be remembered that all of the daylight is not the
same, Daylight coming through a north window
contains about one and one-half times as much
blue light as daylight coming directly from the

sun at the same instant; and contains but three-
fourths as much red light. Some gas-filled day-
light lamps produce a light which exactly matches
the visible portion of daylight. 1lowever, they
do not as a rule generate the correct propor-
tions of infra-red and ultra-violet necessary to
reproduce all the characteristics of suulight,
These lamps are generally used as a substitute
for daylight, in matching colors.

MOTOR DESIGN

(2232) H. A. Brankstone, Pittsburgh, Pa., asks:

Q. 1. Can you give me the data for building
a one-eighth gorse-powcr motor, similar in con-
struction to the one-sixteenth lhorse-power motor
described in “How to Make It?”

A. 1. We regret that we do not have any data
on any other motors of this particular type,
excepting the 1/16 H. P. size, the details tor
which. appcar in the article you mention. You
could, of course, do a little experimenting and
build a motor of larger size on the same principle
as the 1/16 H. P, design given in “llow to Make
1t.” For a 4 H motor you would need a
larger rotor, and you could, for example, have
the rotor of the same diameter with the same
number of copper inductor bars, but make the
length of the rotor twice the length of that given
for the 1/16 H. design. You will have to
experiment with the stator coils, so that the
motor will draw the proper anount of current
so _as not to overheat, and at the same time to
sufficiently magnetize the stator frame or core,
so that the rotor develops approximately 4 H. P.

COLD AIR INLET

(2233) T. Shade, Dayton, Ohio, writes:

(). 1. We have a hot air furnace which hzs
seven pipes leading to as many rooms. The cold
air mtake comes from the outdoors and is a tenm-
inch pipe. We wish to take the cold air from
the hall through a floor register. What size
would you suggest to supply ample circulation?
At present this plant is not satisfactory.

A. 1. The efficiency of a warmn air furnace de-
pends upon the completeness of the air circula-
tion. In revising your present furnacc installa-
tion, we would suggest that you use at least a
20-inch pipe for the cold air duct. lts cross sec
tion area should be at least as much as the total
area of the other pipes leading to the rooms.
Probably the reason that your present installa-
tion is not working well is that the 10-inch cold
air intake is inadequate. In locating the cold
air register put it in the hall of the house or in
some place where it will draw air from a number
of rooms rather than from a single one. In
many cases, it is desirable to have two cold air
inlets to the furnace casing to improve the cir-
culation. If you install two, each one should
be about 16 inches in diameter,

SINGING WIRES

(2234) M. Landrey, Brooklyn, New York, asks:

Q. 1. Can zou give me some information as
to the cause of singing telephone wires? I have
noticed sometimes when the wind is blowing
hard the wires are silent and in calm weather
they sometimes emit a singing sound.

A. ose who live in the vicinity of tele-
phone and telegraph poles are familiar with sing-
g wires. Sometimes when the wind is blowing
bard, the wires are silent, whereas in time -ol
calm they are sonorous. Evidently the vibration
of the wires is not due to atmosphereic agitation
alone. Recently a PParis scientist investigated
the cause of the singing of wires and concluded
that the vibration of the wires always presages
the approach of bad weather. When the sounds
are deep, he said, the change of weather may be
looked for within two days; when they are shrill
or sharp, that is, of high pitch, the storm will
arrive within a few hours. It is difficult to
determine the real cause of the singing. An
American scientist calls it scismic agitation pro-
duced by barometric depression and transmitted
to the wires by the lelchone and telegraph poles.

IMITATION MEERSCHAUM

(2235) J. D. Marti, Faston, Pa., asks:

). 1. Will you describe briefly a simple meth-
od for making imitation meerschaum?

A. Macerate common peeled potatoes for
thirty-six hours in water to which has been
added 8 per cent sulphuric acid. Dry on blot-
ting paper, and for several days on  plates of

plaster of Paris in hot sand. While drying, the
otatoes should be subjected to great pressure.

is may be done by means of weights. When
finished it can be carved like the genuine article.

FORMS OF LEAF SPRINGS
(2236) A. E. Stoker, Union City, N. J., writes:
Q. 1. Will you please illustrate the various
forms of leaf springs which are used in modern
motor car construction?

1. On this page you will find illustrated
several forms of the most common type of leaf
springs used. The springs used for supporting
the frame of the car on the axles are almost
always made from long, flat leaves and are there-

w

ST e e

The various forms
of leaf springs
which are used in
modern motor car
construction are
shown in the il-
lustration at the
right. All classes
of springs are de-
noted by the part
of an ellipse
which they form,
thus, a spring
made of two
parts, placed one
over the other,
and hinged at the
ends so that the
whole is oval-
shape, is called a
full elliptic spring,
and is shown at
F in the drawing.
Since these
springs are made
from long, flat

leaves, they are
P

called leaf

fore called leaf springs. Thesc springs arc di-
vided into several classes, according to the shape
of the spring or the parts of it. All classes are
denoted by the part of an ellipse which they
form. A spring made of two parts placed one
over the other and hinged at the ends, so that
the whole is oval-shaped, is called a full elliptic
spring and is shown at F in the drawing. e
center of one spring rests ugon the axle—the body
of the vehicle rests upon the center of the other
spring. A spring in one piece like one-half of
the full elliptic is called a half-elliptic or semi-
elliptic, shown at The axle is under the
center of the spring and the body rests at both
ends. A spring formed of a semi-elliptic part,
with half of another semi-elliptic above it is called
a three_quarter elliglic spring, illustrated at T.
The axle is mounted near the center of the halfs
clliptic lower part, the end of the upper quarter.
elliptic is hinged to the rear end 0? the lower-
part, the front of the lower part fastens to the
body and the other end of the upper quarter
fastens also to the same. If the upper part of
a three-quarter elliptic spring is longer than
one-quarter of the oval, the spring is called a
seven-eighth elliptic, shown by S in the diagram.
Springs formed of half of a semi-elliptic are
called quarter-clliptic springs, and are illustrated
at C. They carry the axle at the thin end and
are _mounted on the frame at the other end. A
spring that is between a half and a quarter-
elliptic in length is called a cantilever spring,
It carries the axle at the small or thin end and
is fastened to_the frame at two points ,'ear the
other end. Front springs are usually semi-
elliptic, full or three-quarter elliptic. Rear
springs are usually three-quarter elliptic, semi-
elliptic, full elliptic, seven-cighth elliptic, can-
tilever, or quarter elliptic, this being the order
in which they rank as to the fiumber used. Coil
springs are sometimes used to assist the leaf
springs. Auxiliary springs are springs mounted
in such a way that a heavy load brings the
frame near enough to the axles, so that the
auxiliary springs touch the axle or frame and
come into action,

springs.
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Jerry's six-gun barked
and the pothook rider
sagged to the floor.

Bonanza Backs
the Law

[a Jerry Balsam Story by Richard A. Martinsen]

ERRY BALSAM, one-time famous out-
] law, had laid aside his six-guns to live
the life of a peaceful rancher of Coyote
Country. But he strapped them on again
when he learned that a mining syndicate
was out to get him and get him quick!
What happened afterward in Paradise,

the little cowtown, is told in hair-raising
fashion in this splendid western story,
and as only Richard Martinsen, the
author, can tell it. ‘‘Bonanza Backs the
Law’ appears in the February number
of “‘Triple-X,” the popular magazine of
western fiction. Now on sale!

You like to read stories that thrill; stories that cause
the pulse to quicken, the scalp to tingle.. Let ‘‘Triple-X,”

a real man’s magazine,

bring these thrills to you.

{In This Issue }

The Kid Deputy

Bv Murray Leinster

Wild Horse Range
By J. Allan Dunn

MAGAZINE

Firebug’s Trail
By Allan K. Bosworth

Peters from Cactus Flats
By J. Lucas

These, with Several Others, in the Big FEBRUARY

Big Timber Bullies
By L. Paul

Red Guns of Thunder River
By H. Bedford-Jones

Along with your copy of “Triple-X,” take the Feb-
ruary issue of ‘‘Battle Stories,”” the new magazine
of war tales, published by Fawcett Publications, Inc.,
Minneapolis, Minn. You'll enjoy every page of it.

TRIPLE-X MAGAZINE, F.SL
Fawcett 'ublications, Ine.. Minneapolis. Minn.

Inclosed (ind!1$1.00 (bill or stamps). for which send me
“Triple-X"" for the next 5 months. Or, inclosed find 25¢.
for copy of the February issue.

Name.......

Address. .
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and casiest way how rea

just like real ones.

Model Airplane.  Pick the Model

now.

LINDBERGH’S “‘Spirit of St. Louis”
shown above), 3 ft. size.
onstruction Outfit..................

FOKKER *‘‘North Pole’”” Monoplane
(shown above), 3 ft. size, Complete
Construction Outfit..................

DeHAVILLAND Air Mail "Plane, 3 ft.

size, Complete Construction Outfit..

JN4D-2 Curtiss Training "Plane (shown

above), 3 ft. size, Complete Construc-
ton OQutfit...........................

NC-4 Naval Cross-Atlantic Seaplane,

47! ft. size, Complete Construction
Outfit. ........... .0 oo,
NIEUPORT French Scout Monoplane,
3 ft size, Complete Construction
Outfit.. . ... ... ...
BLERIOT or Monoplane, 3 ft.
size, Complete Construction Outfit,
each

to each price above

materials on hand or ordered as needed.
For these boys we supply Plans and In-

above for.....covuviii il

HOW TO
BUILD AND FLY
MODEL AII_ZPUNES[

full information about
Models of real
most complete catalog of
parts, materials and sup-
plies for Model builders.
Sent postpaid for.......

IDEAL AEROPLANE & SUPPLY

Established 1911—17 years ago

Learn Aviation by
Building and Flying

Model Airplanes

IRPLANES are a fascinating, instruct-
ive and useful study, and Model
building and flying shows you in the best
machines are

constructed and how they fly. [deal
Models are wonderful: aceurate copies of
Famous Airplanes with parts and fittings

They are all guaran-
teed to fly when correctly constructed.
Building them is easy: Ideal Complete
Construction Outfits contain everything
necded, including drawn-to-scale plans,
diagrams and instructions, These Outfits
provide the most practical way to build a

you

want from the list below and start building

Complete
$7

7.50

7.00

10.00

6.00

5.00

Ask Your Dealer, or Order Direct if Unobtainablc.
West of Denver, Colo., or in Canada, add 50c.

Plans for Model Airplanes

Ideal Plans (drawn-to-scale) and Building-Flying
Instructions show how to build Model Airplanes.

Lots of boys get Plans and Instructions in
advance and build a little at a time withzsc

structions for any one of the ‘Planes listed EACH
Postpaid

New 64-Page Book
on Model Aiplanes
Teaches the principles of flying;

containg plans and directions for
building Glidersand Racers, and

scale

’Planes; also

5¢

Co.

165-169 Spring Street, New York City

MOTOR HINTS
(Continued from page 903)

amperage than this is indicated, the owner
should look for trouble in the wires.

The magnetic type of vibrating horn is
much like a Ford spark coil. The contact
points should be occasionally filed off and
the diaphragm adjusted to compensate for
the amount removed by filing. To file the
contacts, the rear cover of the horn should
be removed, while to adjust the diaphragm,
a screw driver is used through the projec-
tor of the horn, turning a screw on the
front of the diapliragm.

The motor driven horn should be lubri-
cated each three months, and any surplus
oil, especially around the commutator should
be wiped off. The vibrator type of horn
needs no oil, but this type should be kept
clean and the connecting wires should be
tight on the terminals at all times, especi-
ally the terminal post connecting to the wire
irom the horn button. . ’

-

HIGH-PRESSURE AIR FOR
CLEANING FUEL LINES

The most serviceable and simple mcans
for clearing fuel lines of muck and other
accumulations, is by means of a high-pres-
sure stream of air. It is usual in the shop
to have a high-pressure line fitted with a
small nozzle and a valve for turning the
air on.

An  ordinary

) i hose connection for tire
pumping, is not suitable for cleaning pipe
lines, as it is impractical to hold the valve

open by the same means as is done while
pumping tires.

, An mgenious expedicnt used by one motor-
ist. is the means shown in the attached
sketch.  In this sclieme the stem from an
old valve is used, with a base spreader and
two nuts, forming a finger hold. The valve
1s pointed, so to enter the end of a pipe

HIGH PRESSURE AIR USED TO CLEAR
FUEL LINES.

FUEL LINE

OLD TIRE VALVE

SPREADER AND TWO
LOCK NuTS.

REMOVED.

TIRE INFLATING
HOSE NoOzzLE. |

How to use high-pressure air to clear fuel lines.

or other small opening. By means oi this
the tire hose connection can be opened and
the air from this line used as frequently
as desired.

“MAYDAY” SELECTED AS S O S
CALL

A distress call for use in radio-telephony
and to he the cxact cquivalent of the uni-
versal S O S in radio telegraphy has heen
devised by the International Radio Confer-
ence and has been incorporated in the new
international wireless convention.

HOLDING CORK GASKETS WHEN
INSTALLING COVERS
Cork gaskets, such as are invariably used
under valve covers, crankcase cover, rear
axle, housing cover and transmission covers,
will only hold without leakage when they
do not have breaks in them.

ENGINE SILK THREAD HOLOING'

"CRANK CASE /
LOWER COVER. /
)

How to make cork Easkets remain in place
while replacing crank case.

These gaskets are flimsy and are fre-
quently dropped out of place when bolting
the cover or so misplaced that the bolt
punches through a section of the gasket and
opens up a leaky place.

One of the best means for installing a
cork gasket, with assurance that it will be
in place, is with the use of a silk thread to
tie it up and fix it in position.

The sketch illustrates this method, show-
ing the gasket ready for the cover. The silk
thread can be run through bolt holes and
also will remain on the gasket, without inter-
fering with screwing in the bolts. If the
crankcase persists in leaking through the gas-
ket, put it on by this means and the leak will
invariably be stopped.

The new call for help is “Mayday,” to
be spoken through the broadcasting appa-
ratus. This would be followed immediately,
as in the case of an S O S, by details as to
the location of the origin of the call.

“Mayday” is the phonetic spelling of the
French words “M'Aider,” meaning “help
me."”

BRITISH LOCOMOTIVE USES
OIL AND STEAM

A locomotive which is said to establish a
record for a combination of revolutionary
features in a single design has just been
completed at Ieeds and is known as the
Kitson-Still internal combustion locomotive.

The engine combines internal combustion
with the expansive force of steam. The
power unit, which is the result of ten years’
experimenting, consists of eight double-action
cylinders using both steam and oil vapor, the
steam entering the cylinder at one end and
the atomized oil at the other, or on the down
stroke, so that it acts alternately as a steam
and internal combustion engine.

The oil is not only employed for internal
combustion, but is used in raising steam.
These are only two of several unusual
features. '

It is asserted that the fuel cost of the new
engine will be half that of the ordinary type.
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WHOLESALE PRICE

SforDealers,(ommunity Set Builders, General Repairmen -
and Agents!

Ee sure to get this great 128-page book
with net prices to the radio trade.

Radio Specialty Company is radio’s
oldest radio parts mail order house in the
country, and the new confidential prices
on standard radio merchandise are the
lowest of any radio house.

We are ready now to appoint additional
agents in all parts of the country. If you
are contemplating making big money
in radio merchandise, be sure to get in
touch with us at once.

WHEN WRITING TO US, USE
YOUR LETTERHEAD

Cl~
1928

ENLARGED
EDITION

W%75 S G U /128 PAGE
. OOKUPS il ¥ RADIO

500 () ™S 5 A S——\ CATALOGUE
ILLUSTRATIONS & . -

=

14 0. Mal House!
from Radios Oldest Mail Order House.

We are the oldest established, exclusive radio mail order house in the country.  teous service. We carry a larger variety of radio parts, radio instruments,

All orders are positively shipped within twenty-four hours; quick, prempt, cour-  accessories and radio findings than any other radio house in the country.

You will ind in Catalog No, 18 the largest assortment of radio merchandisc in this country. Radio Specialty

[/ 4
0
) | co has carries more radio parts and radio material than any other house in the country. You will find in this catalog
l positively the largest variety of radio merchandise.

If you are in need of certain small radio parts that other radio and mail order houses do not bother to carry.
get the Rasco Catalog and you will find the small parts there, anything from a screw to copper ribbon, tele-
phone diaphragms. as well as thousands of other small radio findings. Just to mention a few:

Lugs. nuts, jacks, plugs, all kinds of knobs.cords, panels, screws, sliders, washérs, selenium, tinfoil, switches,
crystals, cap nuts, Litz wire, cord tips, brass rods, resistances, binding posts, switch parts, carbon balls,
switch points, lock washers, carbon grains, ground clamps, metal pointers,

ANYTH[VG / insulated tubing, low melting metal, antenna connectors, as well as thousands
IN RA DIO of other articles. We carry the Largest Varicty of Small Radio Parts in
the World, BUT We also carry All Standard Radio Merchandise.

—_—
—
——

98 PARKPLACE NEW YORK




he clipped

the coupon

Other fellows had left him in the so-
cial background.Girls avoided him.He was
missing all the modern fun, Then, oneday,
he read an advertisement. It held out a
promise of popularity if he would only

learn to play a

CTue °Tone Saxophone
He thought himself musically dumb. Still,
the ad said it waseasy. He mailed acoupon,
and later sent for a Saxophone for 6 days’
trial. Before the end of the week he was
playing easy tunes. That was 6 weeks ago,

and today he’s “popularity” itself. Always
welcome everywhere,

You Can Teach Yourself

If you can whistle a tune, if you can beat time, you
can learn to play the Buescher Saxophone, Easily!
You can teacﬁ yourself, at home, in a few evenings.
Three simple lessons given on request with cach new
Saxophone start you. You learn scales in an hour
and start playing tunes in a week. Your progress will
astonish and delight you and surprise your friends.

Try Before Buying. Easy Terms
Take home with you any Buescher instrument,
Trombone, Cornet, Trumpet, Saxophone for six
days’ trial. Test it. See what you can do with it. If you
like it, pay a little each month. Play as you Pay. Sat-
isfaction guaranteed. Send for beautiful free catalog
of any instrument and details of trial and payment
plans. No obligation. Do this today.

BUESCHER BAND INSTRUMENT CO.
Everything in Band and Orchestra Instruments
2153 Buescher Block Elkhart, Indiana

The Story of the
SAXOPHONE

Gives complete history and
tells why the Buescher is so
easyto leamn to play. In it you
will find the first lesson chart.
You must have this fine

ee ;vf/;
BOOK S
Clip the Coupon NOW!/

'_BUESCHER BAND INSTRUMENT CO. WB—'

] 2253 Buescher Block, Elkhart, Indiana, |

| Ge : Without obl ing me in any w_l]&l:ue
send me your free literature. I am interested in in- ]

| strument checked below.

Saxophone(] Cornet() Trumpet(] Trombone] TubaO |
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Hints for the Mechanic

WATER-LINE MARKER
FIRST PRIZE—$10.00

The above photograph shows how to use the
scribers for marking the water-line on a
model boat.

In order to accurately mark the water-line
of a model boat, construct either one of the
two scribers shown. The scriber is placed
on one side of the hull. One scriber is made
by clamping a pencil to a combination square,
the other from a block of wood, a wedge,
and a pencil, as shown in the photo.—D. P.
Watson.

IMPROVED RULE

B L M
I ' '
a | Ty T 2 3

0 Ly T
g 1 Dty Ly llllll th

The details of the improved ruler are shown
above.

A quick measuring rule may be made by
cutting a number of steps in the ruler as
shown above. The rule may be used for
measuring small distances, either along its
length or its width, and the size can be
quickly and accurately determined. A metal
rule should be used, as it will not become
broken or chipped.—Contributor send name
and address.

LENGTHENING DRILLS
DRILL ROD

HEAT &

||l aPPLY

Il READY

([FLuxeo
SOLDER.

DRILL
FOR i
SOCKET. ||

SHORT OR BROKEN STUBS OF
DRILLS ARE EXTENDED
WITH THIS MEANS,

The method of lengthening drills for reaching
into deep positions is shown above.

To lengthen a drill, proceed as follows:
drill a hole into one end of a piece of drill
rod or brass rod. Then, sweat the end of
the drill into the hole, by holding in a flame
and touching with self-fluxing solder. Broken
drills may also be repaired by using the
above method.—G. A. Luers.

HOME-MADE BEARINGS
Bearings
for light
work may be
easily made
as shown in
the sketch at
the right. A
pattern is
first made of
wood and
a mould
poured from
this pattern.
Vent holes
and a pour-
ing hole are
arranged.
The bearings
are cast
from babbitt
metal in one
solid piece.
A hole is
drilled in the
center for
the shaft and
the bearing
is divided
with a hack
saw. An oil = )
hole is drilled as shown and the top section
is bolted to the body part. Hangers may be
made as shown from pipe fittings. The pipe
T, through which the shaft passes, is filled

with babbitt to form the bearing.—E. H.
Fisel.

WOOD PATTERN

A New Department

ECHANICS’ needs have
caused us to start this new
department—"Hints for the

Mechanic,” in which we in-
tend to publish wrinkles useful to me-
chanics in general. You can help us
with this department by writing a
brief description of your favorite
shop wrinkle and sending this to the
editor of this department, together
with a pencil or pen and ink sketch
of the wrinkle. The ideas published
herewith will give you some idea of
what we want. Our draughtsmen
will make the necessary mechanical
drawings, so you need not send us
finished drawings. We will pay $10.00
cach month for the best Wrinkle
or Hint sent in; others published will
be paid for at space rates. Address
all letters to Editor, Hints for the
Mechanic Department, in care of this
magazine.

DRILL HOLDER
A handy drill holder can be made irom a
picce of wood ahout 6 inches long. Brass
plates are fastened on either side of the

HOLES FOR DHILLS.
-

BRASS PLATES.
Above—The details of the drill holder.

BLOCK;

wooden block. Holes are now drilled
through one brass plate, through the wood,
to the other brass piecee Do not drill
through the second brass plate.—C. F.
Felstead.




Scicnce and Invention for February, 1928

ELECTRIC STEAM ENGINE

7

The photograph above shows a new style of
ciectric steam engine. It consists of a boiler
and single-acting horizontal type engine, a
whistle and steam shut-off valve. The mech-
anism is heated by a 300-watt cofl in juxta-
position with and under the boiler, hidden
by the base.
— Illustration Courtesy Metal 11'are Corporation.

WOOD ALCOHOL TEST
q | e
N [TEST] A
PR, '
L R !
"\\\_‘:\ F«

I i

‘\
These diagrams indicate the simple test for
wood alcohol. The one at the left shows a
simplified still, made of two bottles and a
perforated cork. The test is made on the
distillate in the manner indicated at the right.

BN

POISON PURE

If, after adding the reagents in order, the
distillate remains colorless 20 minutes later,
any liquid from which the distillate has been
obtained can be considered free of acetalde-
hyde, wood alcohol, formaldehyde, etc.
—Illustrations Courtesy Detectol Mfg., Co.

PUFFER ENGINE

A very unique engine is indicated above.

The accordion-pleated metal cylinder on top

serves as the piston. This vibrates back and

forth very rapidly. The cylinder is made
of metal,

—Photo Courtesy The Fulton Co.

CARD or CONSOLE TABLE
See LePage's Book, page 17

PIANO BENCH
See LePage’s Book, page 9

-PRISCILLA SEWING BOX
See LePage’s Book, page 11

[EPASES

HANDIEST TOOL
IN YOUR WORKSHOP

931

DRESSING GLASS
See LePage’s Book, page 21

Now You Can Make
Them Y ourself

20 Attractive Pieces
of Furniture

LePage’s New Home Work
Shop Book will show you how

ow in the long winter evenings, let this New

LePage’s Home Work Shop Book show you
how to make 20 different picces of gift furniture,
designed by an expert—attractive. artistic, useful,
practical and easy to make.

New Book—Greatly Improved

The fitst Lel’age’s Home Work Shop Book, published a year
ago, preved so popular that, though advertised only a few
times, over 30,000 copies were sold—an enormaus edition for
2 hook of this kind. Now the new book, of which 30,000
additional copies have already been sold. represents a wonderful
improvement over the old one. Of its 20 complete projects
16 are entirely new and never offered before.

Each project is presented in three parts—a photographic
illustration of the finished project, a complete dimension
drawing of its parts, and simple, easy-to-follow directions, for
making. given step by step from start to finish.

Designed by Expert

For each of the 20 gift projects, the design, dimension drawings
and photographs. as well as the actual articles, were madc
by William W. Klenke, Instructor in Woodworking, Central
Commercial and Manual Training High School, Newark,
New Jeasey.

Assurance is therefore given that each project and the
directions for making 1t is perfectly practical.

In alddition to the four pieces illustrated above, the book
includes the following 16 projects: Occasional Table, Spanish
Ship Model, Folding Sewing Screen, Fernery Stand, Tilt Top
Tahle, Piano Bench, Costumer. Priscilla Sewing Box, Table
Desk, Desk Chair, Card or Console Table, Turned Bench,
End 1able with Book Trough, Foot Stool, Book Stand and
Back Kevt. Where clse could you get complete directions for
making all these things for only 10 cents?

In acdition, this new LePage’s book contains full information
on how to secure plans for making fifteen more new projects,
prepared b Fran I. Solar, Teacher of Manual Training
10 Detroit Public Schools, and widely-known tool craft writer.

Send 10 cents for this NEW
LePage’s Home Work Shop Book

JusT write your name and address on
the coupon below, tear it out, and
mail ™ us today, with 10 cents in
coin or stamps, and we will at once
send rou a copy of l.ePage’s New
Home Work Shop Book. postage
aid. Address LePage's Craft

ague, 571 Fssex Ave., Glouces-
ter, Mass. Tear out coupon now
so you won't forget it.

MAIL TIHIS COUPON

[ e e — —— e — R -

| I.ePace’s CrarT LEAGUE,

| 71 Essex Avenue,

| Glatcester, Mass.
Gentlemen: Enclosed please find 10 cents {coin or

| stamps) in payment for LePage’s New Home Work
l Shop Book., Please send a copy of this book to
: Ward? = o 00000000003000300030000000a000

| Street

| City State
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“How I Licked
Wretched Old
Age at 63”

“] Quit Getting up Nights—Banished
Foot and Leg Pains . . . Got Rid of
Rheumatic Pains and Constipation
« « » Improved Embarrassing Health
Faults . . . Found Renewed Vitality.

“*At 61, I thought I was through. I blamed old age,
but it never occ to me to actually fight back. I was
only half-living. getting up nights . .". em| ed in
=y own home. . . ted, .. tantly tor d
by aches end pains. At 62 my condition became almost
intolerable. ¥ had about given ulh:nope when_a doctor
T ded your tr . Then at 63, it seemed
that I shook oﬂy 20 years almost overnight.”

Forty—The Danger Age

‘These are the facts, just as I learned them. In 65% of
all men, the vital prostate gland slows up soon after 40,
No pain is expertenced, but as this dnstressmq‘condx-
tion continues, sciatica, backache, severe bladd
w ess, constipation, etc., often develop.

Prostate Trouble

‘These are frequently the signs of prostate trouble.
Now thousands suffer these handicaps needlessly! For
a prominent American Scientist after seven years of
research, discovered a new, safe w;g to stimulate the
prostate gland to normal health and activity in many
cases. This new hygiene is worthy to be called a notable
achievement of the age.

A National Institution
for Men Past 40

Tts success has been startling,
its growth rapid. This new hy-
giene israpidly gaining in national
prominence. The institution in
Steubenville has now reached

largeproportions. Scores andeven
hundreds of letters pour in every
day, and in many cases reported
results have been little short of
amazing. In case after case, men
have reported that they have felt
ten years younger in six days.
Now physicians in every part of
the country are using and recom- |4
mending this treatment,
Quick as isthe response to this 5
new hygiene, it isactually a pleas- . |
ant, natural relaxation, involving
no drugs, medicine, or electric rays whatever. The
scientist explains this discovery and tells why many
men are old at forty in a ne\:rzook now sent free. in
24-page, illustrated form. Send for it, Every man past
forty should know the true meaning of those frank facts.
No cost or obligation is incurred. Butact atoncebefore
this free edition is exbausted. Simply fill in your name
below, tear off and mail.

The Electro Thermal Company
4502 Morris Ave. Stoubenville, Ohio

11 you llve West of the Rockies, mail youringuiry to
‘The Electro Thermal Co.
808 Van Nuys Building, Dept 45-B
LOS ANGELES, CALIF.

HE ELEcTRO THERMAL Co, .
T 4502 Morris Ave., Steubenviile, Ohio
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GLANDS MAKE GIANTS, NOT PRIZEFIGHTERS
By FREDERIC DAMRAU, M.D.
(Continued from page 899)

gland Iymg within must be extremely over-
sized and overactive.

There is no appeal from the mandate of
the pituitary gland. When it commands the
bones to grow, they must necessarily expand
their dimensions according to the will of
their diminutive but all-powerful master.
But one important distinction depends on

FRONTAL LOBE

TEMPORAL
LoBE PITUITARY
Booy

UNDER
SURFACE
©oF —Xd .
CEREBELLUM 7 OCCIPITAL

LOBE

MEDULLA OBLONGATA

The above diagram sbows the base of the
brain and indicates in particular the position
of the pituitary body. It is this tiny gland
whose over-activity can cause freak or ab-
normal conditions in our body.

whether the pituitary gland asserts itself
before or after maturity.

Until about the age of eighteen, the bones
are still capable of lengthening; conse-
quently, one may grow taller. After that
time, more or less, the length of the bones
has been definitely fixed and nothing can
increase the individual's height.

If the pituitary boss is restless and works
cvertime in a person under cighteen, his
hones will be stimulated to grow beyond the
rormal length. The result will be an indi-
vidual of supernormal stature; that is, a
giant.

On the other hand, if the tyrant within
the skull does not become domineering until
after the age of maturity, the long bones
receive the command to enlarge at a time
when their shafts are hardened and cannot
therefore become longer; but they show the
cffects of stimulation in other ways. Bony
cnlargements appear on various parts of
the skeleton, especially on the sharp points.
The whole face becomes enlarged and coarse
in its bony contour. The lower jaw is pro-
truded, the front teeth are spaced, the eye-
brows jagged and overhanging, and the
cheeck bones sharply conspicuous. At the
same time, the hands and feet enlarge so
rapidly that the individual must increase
the size of his shoes and gloves every few
months,

This condition is known as acromegaly.
It is the same matter of an over-ambitious
pituitary gland, the only difference being
in the onset of the trouble later in life.

Frequently the two conditions of giantism
and acromegaly go hand in hand. As a
matter - of fact, most pituitary giants have
distinctly acromegalic features; that is, their
lower jaws are prominent, their teeth spaced,

and their features large and bony.

PITUITARY GLAND DOES NOT MAKE
FISTIC CHAMPIONS

It has been suggested that the supermen
of the fistic ring owe their supremacy to
the fact that overactivity of the pituitary
gland has placed a touch of the giant in
their make-up. With this view I cannot
agree in the least.

In the first place, pituitary giants are
noted for their weakness, not their strength.
It is true that they may temporarily be cap-
able of feats of great physical prowess.
But whatever superiority they may possess

in this respect is short-lived and soon gives
place to muscular inferiority.

The history of our greatest fighters does
not show that they held the world's crown
for a few years, only to become invalids
thereafter. It is true that, a few decades
back, some virtually drank themselves into
the grave; but most fighters, who have
taken proper care of themselves, have en-
joyed good health for many years.

We may take Jack Dempsey as an ex-
ample. The Dempsey who came within an
ace of defeating Gene Tunney at Chicago
on September 22, 1927, was probably little
short of the Dempsey who knocked Willard
out in the third round at Toledo on July 4,
1919. Dempsey still shows an amazing
punch, is still a likely candidate for the
world’s championship, and—I venture to
state—will not occupy an invalid's chair
for many years to come.

J. J. Corbett continued to give boxing
exhibitions for many years after his retire-
ment from the ring, and he displayed not
only amazing skill, but also retained his
strength and vitality. Certainly I can see
no comparison between the sustained vitality
of the boxer and the short-lived burst of
strength shown by the pituitary giant.

I recall mistaking Carpentier for a tennis
player. He spoke to a friend of mine while
we were watching Borotra play, and I was
not aware of his identity until I heard his
name. This incident brings out the point
that there is nothing out of the way—phy-
sicians say abnormal—about pugilitsts when
they are dressed in their street clothes. They
do not look at all like prize fighters, except
for the powerful development of their
shoulders.

Pituitary giants, on the other hand, have
striking features. Their faces are usually
of the acromegalic type, as has already been
described. But, if we study the features of
Gene Tunney or Jack Dempsey, we can
see none of these abnormal traits. They
could just as well pass as movie heroes.

There are tens of thousands of men in
the overactive pituitary class, but apparently
only two in the Tunney-Dempsey class. It
takes more than the pituitary gland to make
a Tumncy or a Dempsey. It requires a
perfect physique, unusual muscular devel-
opment and lightning reflexes to start with.
But, in addition, the pugilistic champion must
possess supreme courage, rapid judgment,
and the perseverance to stick to training
in the face of all temptations.

We recall that Jack, in the fable of Jack
and the Bean Stalk, killed the giant by cut-
ting the bean stalk and allowing him to fall.
And the abnormal pituitary giant is very
much like the giant whom Jack slew; for,
in spite of his great size and apparent
strength, he is weaker and less long-lived
than the normal man. The giant’s bones
are overdeveloped at the expense of his
muscles. -

THE 0PTIC
THALAMUS
THE OPTIC
NERVE

THE PITUITARY
800Y

CEREBELLUM

THE PINEAL
GLAND

THE THIRD
NERVE

A vertical median section of the brain, show-
ing also the location of the pituitary body.
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The Flying Piano
(Continued from paye 873)

PERFORMER "

¥ MOTOR WINCH
TO PROJECT
SLIDING BOOM.

COUNTERWEIGHT

One method whereby
an actor can be
swung out over the
heads of an audi-
ence. The truck can
be moved back and
forth, as well as
swinging the boom.

one end of the boom as shown. One method
of supporting a girl and a balloon which
was used on a New York stage, is also
explained herc. In this case, the balloon and
the girl were fastened to the end of a slid-
ing tubular stecl boom. A motor winch was
used to telescope or extend the boem at will.
Both the telescopic and sliding bcoms were
supported by cables and could be moved in
various directions, as shown. The whole
arrangement was placed upon a movable
truck with a counterweight situated at the
rear end.

DR*OP

"l

VELVET BACK

By using either a center-supported steel boom

or a counter-weighted boom, a performer can

safely and easily be swung out over the
audience.

U. S. Navy Flier Wins Altitude
Record

Lieutenant Carlton C. Champion, the plucky
navy flier who refused to leave his “ship” after
it lad developed engine trouble and burst into
flames. has been credited with having attained
the greatest altitude ever reached by man i a
heavier-than-air machine,

A communication received December 9th by the
National Aeronautic Association from the Feder-
ation Aeronautique Internationale, announced
that the latter organization, the recognized arbiter
of aerial records, had accepted Champion’s mark
as a record.

The harograph, which Lieutenant Champion
risked his life to preserve in the perilous descent.
showed after calibration that his plane. a Wright
Apache, had reached an altitude of 38,474 feet on
a flight last July 25th from Anacostia naval air
station.

Go After the Big-Pay Job!

ON'T be satisfied to worry along

in little jobs with little pay. Mas-
ter the finer points of electrical practice
and bring the big-pay job within your
reach. The man who knows eleetricity
in all its many phases—the man who has
completely mastered the subject from
A to Z—can pick his own joub and name
his own salary. Learn the way to big-
ger pay. Become an electrical expert.
Croft will show you how. Through his
famous books he will teach you clec-
tricity as experts know it and put you in
line for an expert's payv. Iiity-nine
thousand men are using the ¢ books to

step ahead—WHY NOT YoOU?

CroftLibrary of Practical Electricity

8 volumes—3000 pages—2100 illustrations, flexible binding

“Know electricity as experts know it and
get an expert’s pay”

iNO method of teaching electricity offers a quicker, surer way to success than the
Croft books.

Starting right in with the {\BCs of modern clectricity, Croft takes you through
his books in easy steps. He gives you the boiled-down records of every-day clectrigul
practice in plain words, figures and illustrations. Nothing is left to the
lmaglnatlon—tln’:rc is no guesswork,

roft has been through the mill.  Iis knowledge of electricity has been
gained by actual shirt.sleeve contact with electrical problems, Ile knows just
what is needed to get alicad. lte has poured out all his knowledge—all his
experience—in language that anyone can grasp. Yet the text is so scientifically
correct that thousands of the highest-paid electrical engineers are using the hook~
as a reference set.
The famous set is, beyond the shadow of a doubt, the last word in practical
electrical education. No one who wishes to get anywhere in the elcctrical neld
can afford to be without it.

Thousands of Facts at Your Finger Tips

The Croft Library contains three thousand pages. with twenty-one hundred of the clearest
illustrations ever put into book form. Each of the emght Hexible pocket-size volumes is indexed
so that everything you need to know is right at your finger tips.

Croft tells you the things you need to hnow about motors, generators, armatures, comm-
tators, tvansformers, circuits, switchhoards, distril ution systems—intallation, operation and
repair of electrical machinery—wiring for light and power—wiring of finished buildings—under-
writer's ind municipal requirements—how to do a complete job, from estimating it to com-
pletion—illumination in
1ts every phase—the lat-
est and most improved
methods of lighting, etc.

The Standard in
Practical Electrica
Training
e, mowledied

as the standard — the
leader—in practical elec-

b

trical training. It is the
daily guide of 59,000
highly paid electrical
workers and engineers.

There is nothing like it.
It is the most complete,
the best illustrated, the
most carefully compiled,

the most easily under-
stood library in print to-
day. No matter how
much or how little you
know of electricity you
will find the Croft Li-
brary a sound, helpful
guide to greater accom- ¥
plishment, . —

Lzewt
Ko
hecwah

Free Examination—No Money
Down—10 Months to Pay!

So that you may test our statenents,
we offer to send the complete lihriry of
R volumes to you for 10 days’ free ex - 8
amination. We take all the risk—pay
all the charges. You assutueé no 0)-
lgation of any kind—you pay not1-
ing unless you declde to keep the
hooks. in which event you pay
$1.50 in ten days and then $2.00
a menth for nine months,

8end the coupon now and see
the books for yourself. It’s a
iittle thing to do but it may
prove to he the best move you
ever made In your life,

7  McGraw-Hill

Book Co., Inc,
370 Seventh Ave.,
New York, N. Y.

Gentlemen: Send me
/4 the CROEFT LIBRARY
OF PRACTICAL ELEC-

7/ TRICITY (shipping charges
prepaid), for 10 days’ free ex-
» amination 1f satisfactory, |
7 will send $1.50 in ten days and
7 $2.00 per month until $19.50 has
been paid. If not wanted, I will
return them., (To insure prompt ship-

/ nent, write plainly and fill in all lines))

|
| Name

| Home Address

1 City and Statesssivessuesainis

l
Employed by

{ Occupation ..o.oveveeiiiianns o0 cenes S1-228
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PATENTS

TRADE-MARKS—DESIGNS
FOREIGN PATENTS

MUNN & CO.

PATENT ATTORNEYS

Associated since 1846 with the
Scientific American

SCIENTIFIC AMERICAN
BUILDING
24 West 40th Street
New York City
SCIENTIFIC AMERICAN
BUILDING
Washington, D. C,

TOWER BUILDING
Chicago, Ill.

HOBART BUILDING
San Francisco, Cal.

VAN NUYS BUILDING
| Los Angeles, Cal.

| Books and Information on Patents and
Trade-Marks By Request

Associates in all Foreign Countries

I offer a comprehensive, experi-
enced, efficient service  for his
prompt, legal protection and the
development of his proposition,
nd sketch, or model and de-
scription, for advice as to cost,
search through prior United States
patents, etc, reliminary advice
gladly furmghed without “charge.
My cxperience and familiarity
with various arts frequently enable
me to accurately advise clients as
to probable patentability before
they go to any expense.
Booklet of valuable information and form

for proper| sclosing your
request. Write today. 00 " et free on

RICHARD B, =
164 Owen anll;m?-w ENW.'.’.T-'..‘.'I&"'B" o
Row New York City

41V Park

CREGISTERED: -

 TRADE-MARKS

BLUE BOOK ON PATENTS

and Priority Record blank gratis.

MONROE E, MILLER,
411-6 Ouray Building,

ELECTRICAL AND MECHANICAL EXPE!IT

PATENT LAWYER,
WASHINGTON, D. C.
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In this Department we publish such matter ag i

who are in doubt as to certain patent ghues.
be answered by mail free of charge. Such
If the idea is thought to be of importance,

and descriptiongs must be
NO

upon the letter and envelope as well.
the inquirer or his address is incorrectly given.

$ of interest to inventors and particularly to those
Regular inquiries addressed to “Patent Advice” cannot
inquiries are published here for the bemefit of all readers.
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 nominal charge of

$1.00 is made for each question. Sketches,

clear and explicit. Only one side of sheet should be written on.
TE :—Before mailing your letter to this department,

see to it that your name and address are

Many letters are returned to us because either the name of

DRUM-HEAD LOUD SPEAKER
(1067) James J. Woodside, New York City, sub-
mits a suggestion for a_drum-head loud speaker
which consists of coupling a telephone receiver
to a_drum-head-like diaphragm. He requests our
opinion of the same.

..1. Many yecars ago the editors of RADIO
NEWS and SCIENCE AND INVENTION Maga-
zines tried various materials in the construction
of the diaphragm of a loud speaker. A banje, a
snare drum, a bass drum and various other
articles were used, including the wooden shell
of a violin. While they aﬁ produced results,
their results were far from satisfactory, because
they did not cover the necessary range which a
loud speaker should be made to cover. Their
natural periods of vibration are entirely too pro-
nounced and these periods have a resultant effect
upon the ultimate sound or voice signal. We
would most assuredly advise you to stay away
from any attempts at” patenting this suggestion.

PERPETUAL MOTION AGAIN!

(1068) K., Stewart ITood, Pittsburgh, Pa., sub-
mits a su%gestion for a motor-generator set, the
generator being connected with a storage battery
and the motor being operated by the storage
battery. He does not call it perpetual moticn,
saying that the efficiency of the generator is be-
low that of the motor, hut he wonders how much
power the system might save.

. 1. We do not see how a motor-generator
hooked up as indicated by you could possibly
save any power. It is quite obvious that as
power is being generated by the motor, more
power must be consumed by tﬁe motor in turning
over the generator. Consequently, the constant
losses in the transference of the current into
power and the power
always be present.
in the arrangement

into current again will
You can gain nothing at all
proposed.

PHONOGRAPH RECORD TURN-OVER

(1069) Fred Pearlman, Asheville, N. C, asks
whether it is possible for him to sccure a patent
because he is under the age of sixteen. lle also
advises that he has a system which enables a
record to be played on both sides before dis-
carding it and it can be used on the new repeat-
mx types of phonographs.

.. 1. Yes; any attorney will assist you in
obtaining a patent and you will find no difficulty
in securing one, even though you are under age.

Appertaining to your device for the turning
of records before they are discarded, we would
suggest that you have a patent search made to
demonstrate whether or not there are other
similar systems already covered by patents. If
memory does not fail us, we have seen several
such methods in past issues of the Official Patent
Gazette which may be different than the system
outlined by you and perhaps even better than
your method. We would advise that you have
a search made, after having made the necessary

e

Name............ 06 0050000000000000a0 0000 (
St |
BE33600000000000000000000006000000000800a l
. |
City. .o l

INVENTORS

Send for our Guide Book, HOW TO GET A PATENT, and Evidence of Invention
Blank, sent Free on request. Tells our terms, methods, etc. Send model or
sketch and description of your invention
for INSPECTION and INSTRUCTIONS
FREE. TERMS REASONABLE. BEST
REFERENCES.

RANDOLPH & CO.

Dept. 172, WASHINGTON, D. C.

PROTECT

YOUR IDEAS

RADIO STATION INDICATOR

(1070) Arnold Lesti, Los Angeles, Calif., asks
whether we think it would be a good idea to
patent a radio station indicator which, by means
of lights, would indicate which broadcastu&g sta-
tions were on the air and which were off. He
claims that this can be made as an attachment
for radio receivers at a cost not exceeding $5.00.
He further states that several manufacturers are
interested in his invention, and also one party
who is going to help him in the sales for a

15% royalty. L

A. 1. We certainly do. We think it is an
excellent idea to patent this suggestion and
advise a patent search and further action, on
condition that the apparatus will do what is
claimed for it. An idea of this nature should
meet with a very good market and if properly
constructed and easily applied, there should be
no difﬁcultﬁ in disposing of hundreds of thou-
sands of these devices.

Why go to the trouble of giving an organization
15% of the sales price, should they sell your
invention, if you already have six concerns on
hand that are ready to take an active interest
in your method? here is no reason why you
should not cash in on that royalty, instead of
giving it to someone else. You can better arrange
terms yourself. Your own attorney, (for a com-
paratively small sum) will draw up the neces-
sary contracts and you will be satisfied that
you have done business with the original par-
ties, without any intermediary and at the same
time received full value for your invention.

Of course, we_ still doubt “the possibility of
any invention doing this work, unless the inven-
tion itself is rather costly. We do not see how
a station, when it is off the air, can extinguish
a light on the dial and the instant that station
goes on the air, the dial will light up, It is
obvious that this will require a great number
of miniature bulbs or miniature signals in the
form of semaphores or shutters and that these
signals will have to be operated or actuated by
a radio set, properly amplified, and previously
tuned to the respective transmitting stations.

AUTO LOCK AND MIRROR

(1071) F. D. Carpenter, Concord, N. H., sends
in two plans, one of which consists of an auto-
mobile lock, so arranged that it will prevent the
rear wheels from turning in any except a back-
ward direction, and the other is a mirror holder.
He asks our opinion of both,

Al Franklg'. we do not think that the auto-
mobile lock which you have designed is a very
good proposition, nor do we bcfleve that you
can get any extensive sale for the same. While
you have seemingly gotten around most of the
fire department regulations which prevent an
automobile from being locked so that it cannot
be moved, you have not prevented the theft of
the auto. It is a very simple matter for a
wrecking crew to back up against the car, lift
up the rear wheels and tow the machine away.
’I‘?lis method is resorted to more frequently than
one would at first suspect. Likewise if the car
is placed in a garage in such a position that it
is up against the rear wall, it becomes abso-
lutely impossible to move the automobile, unless
someone can manage to cause the rear wheels
to rotate, raising the lock to its to position,
and then insert a plug here to hok;) it fixed,
away from the notches into which it is to engage.
We believe that the mechanism entails too great
a difficulty in applying the same and too much
trouble in locking and unlocking.

Our opinion concerning the mirror is contrary
to the one mentioned above. You have designed
quite a unique mirror holder which, if placed
on the market, should meet with quite good
success. A resilient mirror holder which will
always carry the mirror back again to the cor-
rect position but which is ri id enough to pre-
vent minor vibrations from a ecting it, and con-
structed as chegplg as you hidve illustrated, is
quite to be desired.

We wish you the best of success
venture.

in your

(Continued on page 936)
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At the rightisa view of my draft-
ing and specification offices where a
large staff of experienced expertsare
in my constant cmploy.

Alldrawingsand spec-
ifications are prepar-
ed under my personal
supervision,

My Patent Law
Offices
Just Across Street

Protect Your Ideas

Take the First Step Today—Action Counts nv Cntors
If you have a useful, practical, novel idea for any new article or for an

improvement on an old one, you should communicate with a competent -

Registered Patent Attorney AT ONCE. Every year thousands of applica-

tions for patents are filed in the U. S. Patent Office. Frequently two or

more applications are made for the same or substantially the same idea

(even though the inventors may live in different sections of the country
and be entirely unknown to one another). In such a case, the burden of
proof rests upon the last application filed. Delays of even a few days in
filing the application sometimes mean the loss of a patent. So lose no l

time. Get in touch with me at once by mailing the coupon below.

Prompt, Careful, Efficient Service

This large, experienced organization devotes its entire time and attention
to patent and trademark cases . Our offices are directly across the street
from the U. S. Patent Office. We understand the technicalities of patent
law. We know the rules and requirements of the Patent Office. We can
proceed in the quickest, safest and best ways in preparing an application
for a patent covering your idea. Our success has been built on the
strength of careful, efficient, satisfactory service to inventors and trade-
mark owners located in every state in the Union.

Strict Secrecy Preserved—Write
Me in Confidence

All communications, sketches, drawings, etc.,, are held in strictest confi-
dence in strong, steel, fireproof files, which are accessible only to author-
ized members of my staff. Feel free to write me fully and frankly. Your
case will have my personal attention. It is probable that | can help you.
IHighest references. But FIRST—<clip the coupon and get my free book.
Do THAT right now.

No Charge for Information
On How to Proceed

The booklet shown here contains valuable information relating to patent
procedure that every inventor. should have. And with it | will send you
my “Record of Invention” form. on which you can sketch your idea and
establish its date before a witness. Such evidence may later prove valu-
able to you. Simply mail the coupon and | will send you the booklet, and
the "Record of Invention™ form, together with detailed information on how
to proceed and the costs involved. Do this NOW. No need to lose a
minute’'s time. The coupon will bring vou complete information entirely
without charge or obligation.

Clarence A. O'Brien

Maiis Coupon Ao

CLARENCE A. O’BRIEN

Registered Patent Attorney
534 Security Savings Commercial Bank Bldg.,
Washington, D. C.
Please send me your f{ree book, ‘“How to
Obtain a Patent,” and your ‘‘Record of
Invention’ form, without any cost or obliga-
tion on my part.

Registered Patent Attorney DL
“lember of Bar of : Supreme Court of the United States;
Zourtof Appeals, District of Columbia ; Supreme Court, Address PR ReicAs e £ 2

District of Columbia; United States Court of Claims,

PRACTICE CONFINED EXCLUSIVELY TO
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1000 NEEDED
INVENTIONS

ERE is a remark-
able book for in-
ventors. Nothing like
it ever published be-
.| fore. Saves time. Saves
work. Saves money.
4] Tells you what inven-
i] tions are needed now,
and what is offered for
| them. Lists and de-
scribes the ONE
THOUSAND NEEDED
INVENTIONS in these
Automotive; Mechan-

=

fields: neral roblemq H

ical; Electrical; Chemical; Radio; Aviation;
Marine. Extra_ chapter on the TEN MOST
NEEDED INVENTIONS.
FORTUNES &%
IDEAS

This wonderful book may give you one idea
that will win you a fortune. If you want to in-
vent—KNOW WIIAT INVENTIONS WILL PAY
YOU MOST. This book tells you. Compiled at

cat expense, and edited by Raymond Francis

ates, formerly Managing Editor of a leadin
scientific magazine. Over 100 pages durably bound.

Only$l 00 Send only $1.00 (nothing

more to 1pay) and your
copy of *“1000 Needed In-
ventions’’ will be sent immediately. Outside
U. 8. $1.25. Money back after 10 days’ examina-
tion, it desired. Write NOW for your copy.
BUREAU OF INVENTIVE SCIENCE
DEPT., 72 ROCHESTER, N. Y.

Washington Monument i{n the Natfon’s Capital

PATENTS

DON’T LOSE YOUR RIGHTS
TO PATENT PROTECTION

Before disclosing your invention to
anyone send for blank form “EVIDENCE
OF CONCEPTION" to be signed and wit-
nessed. As reﬁistercd patent attorneys we
represent hundreds of inventors all over
the United States and Canada in the ad-
-vancement of inventions., The form
“Evidence of Conception,”” sample, in-
structions relating to obtaining of patents
and schedule of fees sent upon request.

LANCASTER & ALLWINE
255 Ouray Building
WASHINGTON, D. C.

Originators of forms ‘“Evidence
of Conception.”

PATENTS

BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS

Send drawing or model for examination
and advice.

WATSON E. COLEMAN, Patent Lawyer
724 9th Street, N. W., Washington, D. C.

MACHINE SHOP

FOR GENERAL AND EXPERIMENTAL WORK
in Electrical and Machine Work of all
Established since

1878. Paul Hoenack
New York City, Telephone, Worth '0910.

P A T E N T s ‘I‘nde-Mu{smwday. Write

for illustrated patent book
and sketch sheet and terms free. BRYANT & LOWRY,
314 Victer Bullding, Washingten, D. C.

Patent Advice
(Continued from page 934)

LATEST PATENTS?

(1072) William Michel, Oak Park, I1ll., has sub-
mitted to us a copy of a patent on a sewer and
well casing and he asks whether it is worthy of
listing amongst our Latest Yatents.

A. 1. Unfortunately, our Latest Patents are
invariably very late issues and a patent two

ears old cannot find a place on these pages.

e editors of this publication look through the
Patent Gazettes each weck and order those
patents which they think are different and which
appeal to many of the readers interested in
SCIENCE AND INVENTION Magazine. While
we do not doubt but that the idea presents some
valuable features, it is quite evident that the
construction has not met with a very great
appeal by casing builders., Had the inventor
requested our ogmion before proceeding with
the patent on the suggestion, we would have
cautioned him.

NEON LAMPS AND TOY

(1073) Henry C. Rolphe, Portland, Ore., asks
whether a patent can be obtained for different
uses of the Neon tube, such as for traffic signals,
railroad semaphores, etc. He also would like to
know whether we think there is a possible chance
of placing the toy on the market in the form of a
roller-coaster.

A. 1. The use of an article for a different pur-
pose than that for which it is designed is not a
claim for a patent. Thus, it makes no difference
what you use an electric light for, it still main-
tains 1ts original basic patent rights. The same
is true of the Neon lamp and wgethcr the Neon
lamp is used for signaling purposes, for signs,
for flashlights, for airplane beacons or light.
houses, the basic patents cover each and every
one of the various usages.

We are of the opinion that many years ago a
toy roller-coaster was put on the market, but we
have not seen a sample of this for quite some
time. We would suggest that you have a search
made on the idea, but only if you are in a posi-
tion to market the product.” Many toys have been
invented that can find no available markets.

AUTOMOBILE TURN SIGNAL

(1074) John Zeleznik, Bridgeport, Ohio, asks our
opinion on a direction signal for automobiles
which operates by means of a switch placed on
the steering wheel and has a *“right” and *‘left”
marker.

A. 1. There are so many hundreds of automo-
bile turn signals of various styles, forms, shapes,
etc.,, on the market that we certainly would not
g(tjlggest that you apply for a patent on a similar
idea.

It is doubtful that you could even cover the
suggestion you have made with patent claims of
any value. We would not advise further pro-
cedure.

GOLF GAME

(1075) Carl Herrmann, Cleveland, Ohio, asks our
opinion of a toy golf game in which the different
clubs are represented by small heads fitted with
levers so that a ball could be pushed by means of
these levers; thus, there is a driver, a mashie,
etc., each with its own characteristic slope. The
table itself is then fitted with trips, holes and
different hazards, and the game is to be played
the same way as a regular golf game, except that
the ball is pushed forward by action of the thumb
or finger on the lever.

1, There is on the market today a_very in-
teresting indoor golf game which consists of a
large putting green which is fitted with the vari-

ous hazards and made in the form of a cardboard-

sheet approximately 3 feet by 44 feet. In ad-
dition to this, there are various markers directly
on the field and the game is played with minia-
ture clubs and balls. In this way there is a cer-
tain skill required. In your particular device
there is no more skill required than there would
be in shooting marbles, and even less so, because
there is an automatic device which is intended to
propel the marble and which will always propel
1t straight in the direction of the aim, witg per-
ha‘ps a variation onl[\; in the way a marble will
roll after it hits a bunker or the distance over
which it will travel, depending on the force of
the stroke. The clubs, in our opinion, are of no
particular value because the marble will always
roll forward and the shape of the clubs will have
little effect, nor is there sufficient skill necessi-
tated in handling the devices.

While we are of the opinion that a golf game
can find a market, it should be one which pre-
sents many of the features of golf and which re-
quires a certain amount of skill in its manipu-
lation.

A Personal Service for

INVENTORS

I maintain an unexcelled organization
and thoroughly equipped laboratories, to
render the following services.

I PREPARE APPLICATIONS for
patents for filing in the United States
and foreign countries. ’

I PLACE INVENTIONS with re-
sponsible manufacturers, with whom 1
am acquainted, under arrangements that
are made profitable to the inventor.

1 SPECIALIZE in Electrical, Me-
chanical, Chemical, and Radio Devices,

1 INVITE CORRESPONDENCE
with reputable inventors, Scientists,
Chemists and Physicists, regarding their
inventions and uncompleted experiments.

H. R. VAN DEVENTER

Licensed Professional Engineer
Registered Patent Attorney

342 Madison Avenue, New York City

NEW YEAR - NEW IDEA

PATENT YOUR IDEAS *

Call or send me a sketch of
your invention. Phone LONgacre 3088

I
FREE {rospiers Regyine ik

z.ll.ll' ; Oai:dA Foreign Patents secured by
POLACHEK RetFoiathtone
1234 Broadwamw& Vork &

INVENTIONS {
Pt mmercialize
@ ON A CASH OR ROVALTY BASIS
Nt ATENTED or UNPATENTED
In Besiness 25 Yeors -Complete Facklins References,
e ADAM FISHER MFé. Co.
205D Enright Ave. St. Louis, Mo.

who derive larg-
EN est profits know
and heed certain

i simple but vital
facts before applying for patents. Our 5 5

» gives these facts; sent free. Write

LACEY & LACEY

644 F STREET WASHINGTON, D. C.
Established 1869

CanYou Sell Gas At 5¢Per Gal?

If so0, write me quick. My Distributors make as high as
$3,000.00 per month with amazing new ther s
buretor device. Let me show you l‘lf)w.‘5 e

SEND FOR FREE TRIAL

Proof of astoundin,
ot antoun & success and my $15.00 a day Guarantee
FRANK ANDREWS, President

BLANCKE AUTO DEVICES CO.
154 E. Erie Street Dept. 863-8 ¢ Chicage, Il

ook, Patent.

LIVE SALESMAN WANTED

R | - 3
Sell Cox_Holdfast Serew Drivers. Self-bolding, Self-re-
leasing. For Mechanics, Radio and Auto wnrk.n‘ llt{:n

and sample, 50c. Attachment for Yankee, 50c: Radlo, 75c.
8. J. COX, Dept. J, Franklin, Pa.

WE COMMERCIALIZE INVENTIONS
Communicate with mhll you have a patent to sell or
wis| i

to buy one.
AMERICAN FINANCE & DEVELOPMENT CORP.
Ouray Bidg., ite P ffice, Wash

EDGAR M. KITCHIN

Attorney and Counsellor at Law
Patent and Trade Mark Specialist
805 G. Street, N. W. Washington, D. C.

hita $5.85 up. Job presses $11 up, Ro 149,
rules .:at%u ror e-tcll‘:c ln. R

I N Cu'd-,osgio':m Cirmlun
I B eas X
type, paper,

e M Conn _




Science and Invention for February, 1 928 937

l The Metal Emperor
By A. MERRITT
(Continued from page 895)

stuffs, and covered them both with a fold
of blanket, then looked at each other long
and silently—and I wondered whether my
face was as grim and drawn as his.

“It appears,” he said at last, curtly, “that
it's up to you and me for a powwow quick.
| hope you're not sleepy.”

‘I am not,” I answered as curtly, the edge
of nerves in his manner of questioning do-
ing nothing to soothe my own, “and even if
1 were I would hardly expect to put all the
burden of the present problem upon you
by going to sleep.”

‘Don’t be a prima donna,” he flared. “I
meant no offense.”

“I'm sorry, Drake,” I said. “We're both
a little—jumpy.”

“It wouldn’t be so bad,” he answered, “if
all four of us were all right. But Vent-
nor's down and out, and God alone knows
for how long. And Ruth—has all the trouble

P ] |
. $21,000.00
for Spirits |

Dunninger, who writes exclusively for |
SCIENCE AND INVENTION Magazine
and who is the Chairman of our PSYCHI-
CAL INVESTIGATION Committee, will
personally pay $10,000.00 to any medium or
spiritualist who can present any psychical
manifestation in so-called spiritualism,
that he will not explain or that he cannot
reproduce by natural means.

More than two years ago SCIENCE AND
INVENTION Magazine offered a prize of
$1,000.00 to anyone who could demonstrate
his or her ability to communicate with the
spirits or to give some definite form of a
psychical demonstration which in itself
was not trickery.

The result has been that mediums and
spiritual organizations have been afraid te

‘ place proofs before us. Those weak at-
tempts which have been made to demon-
strate psychical phenomena were almost
instantly proven fraudulent, and no medi-
um has dared to contradict our findings. |

In view of these facts, should we not
consider all mediums fraudulent?

To the $10,000.00 which has been offered
by Joseph F. Rinn through this publication
for Spiritual proofs and the $1,000.00 in l
addition offered by SCIENCE AND IN-
VENTION Magazine we now add Dun-
ninger's $10,000.00,

So now we have a total of $21,000.00 of-
fered for proofs of Psychical Manifesta-
tions. Spiritualists—get busy.

L — — — — — — —
we have and some special ones of her own.
I've an idea”—he hesitated—" an idea that
there was no exaggeration in that story of
—what would you call it—possession that
she told. An idea that, if anything, she
underplayed it.”

“I, too,” I replied somberly. “And to
me it is the most hideous phase of this
whole situation—and for reasons not all
connected with Ruth,” I added.

“Hideous,” he repeated. “Unthinkable—
vet all this is unthinkable. And still—it is.
And Ventnor—coming back—that way. Like
a lost soul finding voice. Was it raving,
Thornton ?”

‘Ask yourseli that question?” I replied.
“Man—you know it was truth. Had not
an inkling of it come to you even before
he spoke? It had to me. His message was
little more than an interpretation, a syn
thesis of observations I, for one, lacked the
courage to admit.”

‘I, too,” he nodded. “But why did he
command us to go back to the city? How
could he know—how could he? And what
did l;e mean about Norhala being their weak
spot ?”

He moved away from me, and strode over
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to the curtained oval through which Nor-
hala had gone.

“Drake!” 1 cried, following him, “where
are you going? What are you going to do ?”

“I'm going after that she devil,” he an-
swered, pausing. “I'm going to have a show-
down with her, or know the reason why."

“Drake,” 1 cried again, aghast, “don't
make the mistake Ventnor did. That's not
the way to win through. Don't—I beg yvou,
don't.” -

“You're wrong,” he answered stubbornly.
“I'm going to get her. She’s got to talk.”

He thrust out a hand to the curtains.
Before he could touch them they were parted.
Out slithered the black eunuch. He stood
motionless, regarding us, the ink-black cyes

menacing. I pushed myself between RIim
and Drake.

“Where is your mistress, Yuruk?” I
asked.

l “The goddess has gone,” he replied, sul-
enly.

“Gone?” 1 said suspiciously, for certainly
Norhala had not passed us. “Where ?"”

“Who shall question the goddess?” he
whined. “She comes and she goes as she
pleases.”

I translated for Drake.

“He's got to show me,” he said. "Don't
think I'm going to spill the heans, Dr.
Thornton. But I'm going to talk to her.”

“Yuruk,” I said, “we think vou lic. We
would speak to your mistress.  Take us
to her.”

Station
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“I have told you that the goddess is nat
here,” he said. “If you do not Ielicve, it is
nothing to me. 1 cannot take you to her.
for I do not know where she is.” Is it your
wish that I take you through her house ?”

“It is,” I said.

“The goddess has commanded me to serve
you in all things,” he bowed, sardonically,
“Follow.”

Our search was short. We stepped out
into what, for want of better words, I can
describe only as a central hall. It was
circular, and strewn with thick piled small
rugs whose hues had been softened by the
alchemy of time into exquisite, shadowy
echoes of color, while the cuneiform shape
of their woven inscriptions confirmed their
incientness. The walls of this hall were
>f the same moonstone substance that en-
:losed the chamber upon whose inner thresh-
old we were. They whirled straight up to
the dome in a crystalline, cylindrical corc.
Four doorways like that in which we stood
picrced them. Through each of their cur-
tainings in turn we peered.

All were precisely similar in shape and
proportions, radiating in a curved base tri-
angle from the middle chamber; the curva-
ture of the enclosing globe forming back
wall and roof; the translucent slicings the
sides; the circle of floor of the inner hall
the truncating lunette.

The first of these chambers held a half-

L OO e

World’s Latest

Development !

Television

Build your own
Be a pioneer

BE one of the first to own a set;
it will enable you to take part in
the series of interesting experiments
which scientific men are conducting
every week.

TELEVISION — The world will
soon be using this latest develop-
ment of the 20th Century as an
important means of communication
and conveyance of photos of world
events to all parts of the globe.
Though yet in its infancy, this
book, thoroughly explaining TELE-
VISION, will give you a sound
fundamental knowledge of the sub-
Ject and enable you to build a fine
workable set of your own.

Perhaps during your experiments
you will discover a startling improve-
ment or a revolutionary method.
This will certainly mean unlimited
wealth to you!

Before it becomes world-wide,
get this book! 116 pages, 9 x 12
inches, fully illustrated.

On All 50c Newsstands

This‘coupogr will receive our
immediate al ention

EXPERIMENTER PUB. CO.,
230 Fifth Ave.. New York, N. VY,

o lg‘eEn{,l?snlegN I enclose 50¢. for one copy of
NAME ...
ADDRESBS ..............................
CITY................o. . STATE ......

L

-~



Science and Invention for February, 1928

dozen suits of the lacquered armor and as
many wicked looking, short and double-
edged swords and long javelins. The second
1 judged to be the lair of Yuruk. Within
it was a copper brazier, a stand of spears
and a gigantic bow, a quiver full of arrows
leaning beside it. The third room was lit-
tered with coffers great and small, of wood
and of bronze, and all tightly closed.

The fourth was beyond question Nor-
hala’s bedchamber. Upon its floor the an-
cient rugs were thick. A low couch of car-
ven ivory inset with gold rested a few feet
from the doorway. A dozen or more of the
chests were scattered about, and flowing
over with silken stuffs. Upon the backs
of four golden lions stood a high mirror of
polished silver. And close to it, in curi-
ously incongruous domestic array stood a
stiffly marshaled row of sandals. Upon one
of the chests were heaped combs and fillets
of shell and gold and ivory, studded with
jewels blue and yellow and crimson.

To all of these we gave but a passing
glance. We sought Norhala. And of her
we found no shadow. She had gone, even
as the black eunuch had said, flitting unseen
past Ruth, perhaps, absorbed in her watch
over her brother, or perhaps through some
hidden opening in this room of hers.

Or summoned to her metal master—lover
—by that shape I had thought I had seen
drop from the back of the Flying Thing?

CHAPTER SIXTEEN
THE EFIGMA

URUK dropped the curtains, and

sidled back to the first room, we after

him. We drew the saddle-bags close
and propped ourselves against them.

Exposes
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The black eunuch squatted a dozen feet
away, iacing us, chin upon his knees, tak-
ing us in with blank, unblinking eyes. He
dropped his eyes and began a slow, curious
motion of his long arms, the hands running
along the floor upon their talons in arcs.

It was curious how those hands seemed
to be endowed with a volition of their own,
independent of the arms upon which they
swung. And now I could see only the hands,
shuttling so smoothly, so rhythmically back
and forth—weaving so sleepily, so sleepily
back and forth—

Black hands that dripped sleep—

I broke the lethargy closing upon me.
Drake’s head was nodding—nodding in time
to the movement of the black hands. [
jumped to my feet, shaking with an anger
unusual to me, and thrust my pistol into
the wrinkled face.
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You don’t have to have a diagnosis to prove you
are a weakling—you know you’re weak! You don’t
have to be X-rayed to prove you're lacking in vi-
tality, stamina and pep—you feel it all over—you
know you lack these things. And usually you know
what is responsible for your weakness; and your
friends—more than you imagine—see that you are
not the man you ought to be.

Muscular weakness brings in its trail most of the
troubles men experience with their bodies—the fail-
ure of the internal muscles to do their work is at the
root of practically all physical faults—and this
FACT (I challenge any practitioner of any school,
or advocate of any “cure,” to prove it isn’t a fact)
should make it clear to you that there is one reason-
able, sensible way of restoring and maintaining
bodily vigor and strength, that is by embracing
Nature’s recuperative and upbuilding powers. Ordi-
nary “horse sense” tells vou this.
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the senses with drugs, but that gives only transient relief.

You must recognize the fact that the very life of the body is dependent upon
muscular action and reaction. Heart muscles, stomach muscles—muscles all

through the anatomy—are the fundamental source of strength—and real strength
and perfect health go together. This is the basic principle of
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“No,” I said, “No. He’s safe cnough a-
long as we’re on the alert. I dou't want
to use any force on him, yet. Wait until
we know we can get something worth while
by doing it.”

“All right,” he nodded grimly. “But when
that time comes I'm telling you straight.
Professor, I'm going the limit. " From splin-
ters under his nails and gunpowder under his
skin. There’s something about that human
spider that makes me itch to squash him—
slowly.”

“I'll have no compunction, Drake—when
it'’s worth while,” I answered.

We sank down again against the saddle-
hags; he brought out a black pipe, looked
at it sorrowfully; at me wistfully.

“All mine was on the pony that bolted,” I
answered his appeal.

o mine was on my beast, too,” he
sighed. “And I lost my pouch in that spurt
from the ruins.”

He sighed again and clamped down upon
the stem,

“Of course,” he said at last, “ii Ventnor
was right in that—that disembodied analy-
§tls?"0f his, it’s rather—well, terrifying, isn't
i

“It’s all of that,” I replied, “and con-
siderably more.” ’
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“Metal, he said,” Drake mused. “Things
of metal with brains of thinking crystal,
and their blood the lightnings. You accept
that ?”

“So far as my own observation has gone
—ves,” I said. “They are metallic, yet mo-
bile. = Crystalline, of course, in structure
and highly complex. Activated by magnetic-
electric forces consciously exerted, and as
much a part of their life as brain energy
and nerve currents are of our human life.
Animate, moving, sentient combinations- of
metal, crystal and electric energy.”

He said:

“The opening of the disc from the globe,
and of the two blasting stars from the pyra-
mids show the flexibility of the outer-plate
would you call it? I couldn’t help thinking
of t}l'nle' armadillo after I had time to think
at all.”

“It may be”—I struggled against a con-
viction now strong upon me—“it may be
that within that metallic shell is an organic
body, something soft—animal, as there is
within the horny carapace of the turtle,
the nacreous valves of the oyster, the shells
of the crutaceans—it may he that even their
inner surface is organic—"

“No,” he interrupted, “if there is a body
—as we know a body—it must be between
the outer surface and the inner, for the lat-
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ter is crystal, jewel hard, impenetrable.”

“What makes you so sure¢”’ 1 asked.

“Ventnor's bullets hit fair,” he said. *l
saw them strike. They did not richochet—
they dropped dead irom that shining thing.
Like flies dashed up against a rock—and it
was no more conscious of their striking than
a rock would have been of those same flies.’

“Drake,” 1 said, "my own conviction 1s
that these creatures are absolutely metallic,
entirely inorganic, as we¢ understand  that
term—incredible, unknown forms. Let us
go on that basis.”

“I think so. too,” he nodded, “but I wanted
you to say it first. And yet—is it so 1-
credible, Dr. Thornton?  What is the defi-
nition of vital intelligence—sentience?

“Haeckel's is the accepted one,” 1 said,
“Anything which can receive a stimulus, that
can rcact to a stimulus and retain memory
of a stimulus must be called an intelligent,
conscious entity. The gap between what we
have long called the organic and the inor-
ganic is steadily decreasing. Do you know
of the remarkable experiments of Lillie
upon metals ?”

“Something,” he answered.

“Lillie,” I went on, “proved that under
the electric current and other exciting me-
diums, metal exhibited practically every re-
action of the human nerve and muscle. It
grew weary, rested, and after resting was
perceptibly  stronger than before. It got
what was practically indigestion, and it ex-
hibited a peculiar but unmistakable memory.
Also it could acquire disease, and die.

“Lillie concluded that there existed a real
metallic ‘consciousness. It was Le Bon
who first proved that metal also is actually
more sensitive than man, that its immo-
bility is only apparent.

“Take the block of magnetic iron that
stands so grey and apparently lifeless, sub-
ject it to a magnetic current, and what hap-
pens? The iron block is composed of mole-
cules which under ordinary conditions are
disposed in all possible directions indiffer-
ently. But when the current passes through
there is tremendous movement in that appar-
ently inert mass. All of the tiny particles
of which it is composed turn and shift until
their poles all point more or less approxi-
mately in the direction of the magnetic
force.

“When that happens the block itself be-
conmies a magnet, filled with and surrounded
by a field of magnetic force. It is instinct
with it. Outwardly it has not moved; actu-
ally there has been prodigious motion.”

“But it is unconscious motion,” he objected.

“Ah, but how do you know it is?” I
asked. “If Jacques Loeb was right, that ac-
tion of the iron molecules is every bit as
conscious a movement as the least, and the
greatest, of our own. There is ahsolutely no
difference between them. Loeb—all he did
was to restate destiny, one of humanity’'s
oldest ideas, in the terms of tropisms, in-
fusoria and light. Loeb was Omar Khayyam
chemically reincarnated in the Rockefcller
Institute. Nevertheless, those who accept
his theories have to admit that there is essen-
tially no difference between their impulses
and the rush of filings toward this magnet.”

“The block of iron meets all of Haeckel's
three tests—it can receive a stimulus, it
reacts to that stimulus, and it retains mem-
ory of it. For even after the current has
ceased, it remains changed in tensile strength,
conductivity and other qualities that were
modified by the passage of that current. And
as time passes, this memory fades. Pre-
cisely as some human experience increases
wariness and caution, which keying up of
qualitics remains with us after the experi-
ence has passed, and fades away in the ratio
of our sensitivity plus retentiveness divided
by the time elapsing from the original ex-
perience—exactly as it is in the iron.”

“Granted,” he acquiesced. “We now come
to their means of locomotion. In its simplest
terms, all locomdtion is progress through
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space against the force of gravitation. Man's
walk is a series of stumbles against this
force that constantly strives to drag him
down to earth’s face, and keep him pressed
there. Gravitation is a magnetic vibration
akin to the force which holds, to use your
simile again, the filings against the magnet.
A walk 1s a constant breaking of the current.
Take a motion picture of a man walking
and run it through the lantern rapidly—and
he seems to be not walking but flying. We
have none of the awkward fallings and re-
coveries that are the tempo of walking as
we see it.”

“I take it,” I said, “that the movement
of these Things is a conscious breaking of
the gravitational current just as much as
is our own movement, but by a rhythm so
swift that it appears to be continuous.”

“If we could so control our sight as to
admit the vibrations of light slowly enough,”
he agreed, “we would see their apparently
smooth motion as a series of leaps—just as
we do when the motion-picture operator
slows down his machine sufficiently to show
us walking in the series of stumbles.

“Very well,” I said, “so far, then, we have
nothing in this phenomenon which the human
mind cannot conceive as possible. Therefore,
intellectually, we still remain masters of the
phenomenon. For it is only that which human
thought cannot encompass which it need
fear.”
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“Metallic,” Drake said, “and crystalline!
And yet—why not —why not? What are we
but bags of skin filled with certain sub-
stance in splution and stretched over a sup-
porting and mobile mechanisin largely made
up of lime? Out of that primeval jelly
which Gregory calls protobion we came.
after untold millions of years, with our
skins, our nails, and our hair; came, too,
the serpents with their scales, the birds with
their feathers; the horny hide of the rhi-
noceros and the fairy wings of the butter-
fly ; the shell of the crab, the gossamer love-
liness of the moth and the shimmering won-
der of the mother-of-pearls. Is there any
greater gap between any of these and us
and the metallic? I think not.”

“Not materially,” I answered. “No. But
there remains—consciousness.”

“That,” he said, “I cannot understand.
Ventnor spoke of—how did he put it—a
group consciousness, operating in our sphere
and in spheres above and below nurs, with
senses known and unknown. I get
glimpses—but cannot understand.”

“We have agreed, for reasons that scem
sufficient to us, to call these things metallic,
Drake,” I replied. “But that does not neces.
sarily mean that they are composed of any
metal that we know. Nevertheless, being
metal, they must be of crystalline structure.
As Gregory has pointed out, crystals, and
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what we call living matter and an equal
start in the first essentials of life. We can-
not conceive life without giving it the attri-
hute of some sort of consciousness. Hunger
cannot be anything but conscious, and there
is no other stimulus to cat but hunger.

“7he crystals eat. The extraction of
power from food is conscious because it is
purposeful, and therc can be no purpose
without consciousness. Similarly the power
to work from such derived energy is also
purposeful and therciore conscious. The
crystals do both. And the crystals can trans-
mit all these abilities to their children, just
as we do. For although there would seem
to be no reason why they should not con-
tinue to grow to gigantic size under favor-
able conditions—yet they do not. They reach
2 size beyond which they do not develop.
Instead, they bud—give birth, in fact—to
smaller ones, which grow and increase pre-
cisely as their progenitors.

“Very well, then—we arrive at the con-
ception of a metallically crystalline being,
which by some explosion of the force of
evolution has burst from the, to us, familiar
and apparently inert stage, into these
creatures that hold us. And is there any
greater difference between the forms with
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“You think then that these things are made
up of myriads of tiny specialized crystals,
just as our own bodies are made up of
myriads of tiny specialized cells?”

“That’s it in a nutshell.”

“Something's held them back—and they're
rushing to a climax,” he whispered. “Vent-
nor's right about that—I feecl it. And what
can we do?”

“Go back to the city,” I answered. “Go
back as he ordered. It wasn't just a request
he made, nor even an appeal—it was a com-
mand.”

“It was more than that,” said Drake,
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“You sound as though we were living in
the suburbs and had to catch the 9:15," he
remarked.

"It can’t be many hours before dawn,” I
said. “Turn in for awhile, I'll wake you
when I think you've slept enough.”

“It doesn’t seem fair,” he protested, but
sleepily.

“I'm not tired,” I told him. Whether I
was or was not, I wanted to question
Yuruk, uninterrupted and undisturbed. Drake
stretched himself out, head boring about for
the softest spot in his saddle-bag,

When his breathing showed him fast
asleep, I slipped over to the eunuch and
crouched, right hand close to the butt of my
automatic, facing him.

CHAPTER SEVENTEEN
YURUK

“ YL'RUK," I whispered, “you love us

as the wheat loves the hail. We

are as welcome to you as the cord
to the condemned. Lo, a door opened into
a land of unpleasant dreams and we came
through it. Answer my questions with truth,
and it may be that we shall return through
that door.”

He stared at me, eyes suddenly bright.

“There is a way from here,” he muttered.
“I can show it to you.”

“Where does that way lead?”’ I asked,
not blind to the flash of malice that had
shot across the wrinkled face. “There were
men who hunted us, men clad in armor
with javelins and arrows. Does your way
lead to them, Yuruk?”

For a time he hesitated, the lashless lids
half closed.

“Yes,” he said sullenly. “The way does
lead to them. But will it not be safer for
you there—among your kind?”

“I don’t know that it will,” I answered.
“Those who are unlike us smote those who
are like us and saved us from their chains.
Why is it not better to remain here, than
to go to our kind who would destroy us:”

“They would not,” he said. “If you gave
them—her.” He thrust a long thumb back-
ward toward sleeping Ruth. *Cherkis would
forgive much for her.”

He leered at me.

“Besides.” he added, “have you no arts
to amuse him?”

“Cherkis?” 1 asked.

“Cherkis,” he whispered. “Is Yuruk then
a fool not to know that in the outer world
new things must have arisen since long ago
we fled from Iskander into the secret val-
ley? What have you to take to Cherkis
beside this woman flesh? Much I think.
Then go to him—unafraid.”

“Yuruk,” I asked, “is she whom you call
lszpd.gess—Norhala—of the people of Cher-

is 2"’

“Long ago,” he answered; “long, long
ago there was trouble in their city, even in
Ruszark, the great dwelling place of Cher-
kis. I fled with her who was the mother
of the mother of the goddess. There were
twenty of us; and we fled here—by the way
which I will show you—"

He waited, but I gave no sign.

“She who was the mother’s mother of
the goddess, found favor in the sight of the
ruler here,” he went on. “But after a time
she grew old and ugly and withered. So
he slew her. Like a little mound of dust
she danced, and blew away after he had slain
her. Also he slew others who had grown °
displeasing to him. For a time she who was
the mother of the goddess delighted him.
Then she grew old, and her also he slew. And
this time he blasted me—as he was blasted—"
he pointed to Ventnor.

“Then it was that, recovering, I found
my crooked shoulder. But years before
that the goddess was born. He who is ruler
here visited her mother often, and she is
kin to him—certainly. How else could she
shed the lightnings? Was not the father
of Iskander the god Zeus Ammon, who
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came to Iskander’s mother in the form of
a great snake? Well? The goddess was

born—shedder oi the lightnings even from
her birth! And she is as you see her.
“He-he!” he chuckled. “He-he! They
grew old and they were slain. But I who
am indeed old hide when they come. And

so I live. He-he!

‘Cleave to your kind! Cleave to your
kind!” croaked the black eunuch. *“Better
is it to be flayed by your brother than to be
eaten by the tiger! Cleave to your kind!
Look—I will show you the way.”

He sprang to his feet clasped my wrist
in one of his long hands, led me through
the curtained oval into the cylindrical hall,
parted the curtainings of Norhala’s bed:
room, pushed me within, and pressed against
the farther wall

An ovoid slice slid aside, revealing a wide
doorway. I glimpsed a path, a trail, leading
into a forest pallid green beneath the wan
light.

“Follow it,” he pointed. *“Take those who
come with you and follow it before—They
—slay you.”

The wrinkles upon his face writhed with
his eagerness.

“You will go?”’ panted Yuruk. “You will
take those who came with you and go by
that path?”

“Not yet,” I answered absently. “Not
yet.”

And he was abruptly brought to full alert-
ness, vigilance, by the flame of rage that
filled his eyes.

“Lead back,” I directed curtly. He slid
the door into place, and turned sullenly.
I followed, wondering what were the sources
of the bitter hatred he so plainly bore for
us, the reasons for his eagerness to be rid
of us despite the commands of this woman
who to him at least was goddess.

And by that curious human habit of seek-
ing for the complex when the simple answer
lies close I failed to recognize that it was
only jealousy that was the root of his be-
havior ; that he wished to be, as it would
seem he had been for vears, the only human
being near Norhala. Yes, I failed to real-
ize this, and with Ruth and Drake was ter-
ribly to pay for that failure.

I looked down upon the pair, sleeping
soundly and upon Ventnor lost still in trance.

“Sit?" I ordered the eunuch. “And turn
your back to me again.

As he obeyed, a question long deferred at
last found utterance.

“Yuruk,” I asked, “whence came this house
in which we are? Who built it?”

“The ruler here,” he answered sullenly.
“He made it for the delight of the mother

of the goddess. And slew her. Never for-
get that—he slew her!”
I dropped down beside ‘Drake. Glibly

enough I had passed over his questioning
as to the consciousness of the Metal People.
How I faced it, knowing it to be the very
crux of these phenomena, admitting, too,
that despite all my special pleading it was
about this point the thickest mists of un-
certainty whirled in my own mind.

That the sense of order possessed by the
creatures was immensely beyond man’s was

plain. Just as plain was it that their know!- |

edge of magnetic force and its manipulation
were beyond the sphere of humanity. That
they had realization of beauty this palace
of Norhala’s proved—and no human imagina-
tion could have conceived it nor human hands
have made its thought of beauty real.
) At;d consciousness itself—after all what
15 1t 7

A secretion of the brain? The cumulative
expression, wholly chemical, of the multi-
tudes of cells that form us? The inex-
plicable governor of the city of the body
of which these myriads of cells are the
citizens—and created by them out of them-
selves to rule?

It is what many call the soul?

Or is it but a finer form of matter, a
self-realizing force, which uses the body
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Radio’s Latest!

as its vehicle as other forces use for their
vestments in other machines?

What is this conscious self of ours, the

' ego, but a spark of realization running con-
tinuously along the path of time within that
mechanism we call the brain? Making con-
tact along that path as the electric spark at
the end of a wire?

Is there a sea of this conscious force
which laps the shores of the farthest-flung
stars; that finds expression in everything—
man and rock, metal and flower, jewel and
cloud? Some energy limited in its expres-
sion only by the limitations of that which it
anin}?tes, and which in essence is the same
in all,

4 If so, then this problem of the conscious-

ness of the Mectal Horde ceased to be a
problem, for it was answered.

' So thnking I became aware of increasing
light, strode past Yuruk to the door and
peeped out. Dawn was paling the sky. I
stooped over Drake and awakened him.

“I only need a little sleep, Dick,” I said.
“When the sun is well up, call me.”
¥ “Why, it’s dawn,” he said. “Professor,
you oughtn’t to have let me sleep so long.
I feel like a damned pig.”

! “Never mind” I answered.

: Yuruk close.”

} I rolled myself up in his warm blanket
and sank almost instantly into a dreamless
slumber.
-
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Pendulumm Locates Oil
Deposits

By S. R. WINTERS
(Continued from page 891)

investigations and researches made by the
United States Coast and Geodetic Survey.
The cost of establishing gravity stations in
large number over a moderate size area
would be comparatively small, even with the
present gravity apparatus. It is possible
that, in the near future, methods and instru-
ments will be perfected with which the val-
ues of gravity may be obtained at a much
lower cost in time and money than with the
methods and instruments now employed.”

Thus, future oil prospectors, instead of
exercising the wand of a forked twig of tree
or watch spring in denoting hidden wealth
in the bowels af the earth, may be scen
wabbling a pendulum and registering the
earth's pull upon it. Instead of sending
forth as oil prospector a delicately gauged
person with a divining rod, whose reflex ac-
tion is supposed to locate oil deposits, petro-
leum-searching compauies will detail scien-
tists equipped with gravity pendulums and
data on the relation of the pull of the earth
to the density of material under the earth’s
crust. The modern divining rod is as fas-
cinating in its imaginative appeal as the an-
cient forked twig of a tree and, in addition,
it possesses greater scientific feasibility.

Alarm Clock Case from
Wall-Board

By H. L. WEATHERBY
(Continued from page 906)

parts. This calls for a good grade of cab-
inet glue, either hot or already prepared cold
glue. The secret of successful construction
of the clock case lies in careful gluing and
in the little square brace pieces which are

—

Appearance of finished alarm clock case.

placed on all inside corners. No clamps are
needed. but the parts must he well rubbed to-
gether when gluing. Be surc to attach the
wood bottom with tacks and.glue. as already
noted. before placing the back, part “E,” in
position, After the glue has been allowed to
set for twentv-four to twenty-eight hours,
give the entire case a_coat of glue size,
which is glue thinned with water. After this

SHIELDS
CLEAR

FOR MOTORMEN

KEEPS STEAM
OFF MIRRORS

FOR
SHOW WINDOWS

All you do is demonsirate to housewives, sdtomobile
owners, stores, garages, etc., and take the orders
We don't sell to dealers. All business from your
locality must come through you. You _alone get
the profit on etery order. Every demonstration brings
vou 2 to 4 orders. Just put a little No-Frost on the
glass. It doesn't show. It won't streak, smear, mar

" Vaughn Clears 125 in

C. Vaughn, Ohio, cleared $125 in one week and ray3
he has more money and friends than ever before.
Men and women everywhere are making amazng
profits with No-Frost and my 350 other fast-selling
groducu. H. Heintjes, N.
\Mrs. K. R. Roof, 8. C., made $50 the first week in
spare time, Mrs. B. L. Hodges, N. Y., averages $15
to $20 a day—day in and day out. H. C. Hanson
jumped his pay from $25 a week to $75 & week—and
he works only part ime. You can make thesc big
profits too.

SEND NO MONEY

Just put your name and address on the coupon-
(live me a chance to prove that you can make $50 to
$100 a week. You gtr)n't need capital, training, or
experience. [ furnish evervthing and tell you just
what to do and say in this easy pleasant work. You
Jdon't risk a penny. Yet it’s an opportunity to pocket
Fundrede—yes, thousands of dollars in clear cazh

J., cleared $30 in 1 day. .

947

Discovery "NO-FROST'
3 Offers
'15 &%

easy profits—quick : 1
time—$100 a week in full time—helping me handle orders in vour
territory for No-Frost. .
absolutely guaranteed to keep steam, frost, fog, rain, slect, mist, ard
snow off auto windshirlds, windows, eveglasses.
glass clean, bright, and clear in all kinds of weather.

y

ROFIT!

proﬁts. You can make $50 a week in spure
No-Froet is o new scientific preparation that is
Think of it! Keeps

Anyone,

Anywhere, Can Make Big Money

or scratch. Yot keeps glass clean and clear as crystal.
A necessity for every auto owner, storekeeper, street
car conductor, locomotive engineer, housewife, and
everyone who wears eyeglasses. Prevents accidents
and takes the place of mechanical devices that don't
work half the time.

One Week

profits. You can make $10 to $20 a day—right from

the st L UST MAIL COUPON

Introduce No-Frost in your territory while it's new—
befere imitations are put on sale in the stores. Skim
the rich cream off the profits. ~ Clinch a big, perma-
nent, repeat business, Make more money than
vou've ever made in Kou_r life before, Get the facts
and read the proof. Mail coupon today—NORY

;:1—:' NO-FROST COMPANY,

ti, Ohio

Without cost or obligation, send me full details about the
money-making possibilities of your amazing new product
NO-FROST.

Scientific Drum
Type UXB Control

i ill enhance the ap|
B e g e 7
with figures and markings that stand out cleu'gi

Friction drive drum made of finest s
improves with use. Action s smooth and mgif:xl}

. 1 i Su]
ol o Th M Rl
dinl, with escutcheon plate, $3.50; Condensets,

.00038MF, $2.00 per unit.

UNITED SCIENTIFIC

84 FOURTH AVENUE
Branch

St. Lours
Boston

Cnicaco
MinNEAPOLIS

Canadian Offices:

APPROVED for S. & 1. 3 - TUBE DC RECEIVER

Type UX B Condenser

Universal Compact Type UXB Condenser is used
in Science & ﬁ?venﬁon Three Tube DC Receiver,
This condenser has patent lev brass rotor stator.
Precision spacing assures accurate calibration. Re-
movable shaft can be adjusted to any length. Universal
mounting. Modified straight-line frexg;ency curve
takes care of present day broadeasting bands. T

UXB can be had in cither .0005MF or .00035MF

capacities. )
LABORATORIES, INC.,
NEW YORK CITY

Offices

Los ANGELF3
San Francisco

CINCINNATI
PHILADELPHIA

Lonbos, ONTARIO

5150 8300 ¥Renss EASILY Wi#5 ONE DAY SUkeis

Over 12,000 shops are makin
One Day Battery Charging.

vice. Only $35 puts an HB One Day Charging Outfit in your shop,
Easy terms on baance. quickly paid
30 days’ free trial on absolute money-back guarantee.

HOBART BROS. CO.

great big profits every month from
very car needs One-Day Battery ser-

by yonr incre: earnings.

Box 28 TROY, OHIO
%35, ANY OTHER MAKE

you each month.

Ingure your copy reachin
Experimenter Publishing Co..

Subscribe to Science and Invention—$2.50 a year.

230 Fifth Avenue, N. Y. C.




ES, andeven more
than a thousand

uses. Kester Metal
Mender solders metal
as casily as glue sticks
to paper. The skill is al)
in the solder — requires
only heat.
In the average home |f

| there are innumerable
metal articles from attic
tocellar.Some ure abso-
lutely unserviceuble for
the lack of u touch of

{ Kester Metal Mender

| You know these things
need attention, and yet
to have some one fix
them would probably
cost as much as replac-

| ing the articles

i A touch of heat and «
touch of Kester and the

to use Kester that sol-
dering has become an
| interesting and proft-
| able fad for thousands
| of people.
Buy a can from your
hardware dealer, gen-
e¢ral store, auto supply
shop or druggist.
Free Sample
upon request

3
KESTER <

METAL MENDER

The Houschold Solder

CHICAGO SOLDER
“YCOMPANY
4202-10 Wrightwood Ave.
Chicago, U. S. A.

ricen
rade

- =% Lowesat wholesale
= 0 on highest quality
Ag 8. Any Hand
L can install his own
rececanes

- NE METHOD. Get
: S the best and pay oaly a iittle
each month,

¥ Send for FREE Book.

3 il New bargain catalog just issued. With

our cut-to-fit systems you save waste

2 material and high labor cost. 50 years

of economical service to bome ownern, farmers,

€! builders and mechanica,  Million Dolfar Piants

ack up our Bonded Guaranteo. FREE book

fh:- you the whole story., Write for your copy
Jtoday.

VN - 0) 0 )
0
104-14 West Pershing Rd., Chicago, 115.
tlon and limited time.

———r
Electrlcal Over 5000 men tralned.

Condensed course in Theoretical and Practical Elece

trical - ineluding
Engineering

the close-

Ly related

subjects of Mathematies snd Mechanleal " Deawing.

Btudents construct motors, install wirlng, test elec-

trical machinery, Course designed to be comopleted
In one college year,

BLISS
ELECTRICAL SCHOOL

Prepare for yeur professisn in-the
Jmost interesting city In the world.
talog on request.

Course fur men of smble

‘,.'Igé Takoma Ave,, Washington, 0.C. _

1 can make a good penman orﬁlﬁn at bome during rour
spare time. Write for my FREE BOOK, **HOW T0
COME A GOOD PENMAN.’* Your bame slegantly

8¢
it =ritten on @ card $2 ~on enclose stamp. Write today.
F.W.YAMBLYN, $28 tage Bldg., Kansas City, Mo,

Science and Invention for February, 1928

has been allowed to dry, the edges of the
curves and other places needing it may be
sanded lightly to smooth them, or even the
careful use of a file will prove to be of con-
siderable aid in removing the bumps in the
curves that have possibly been left by the
coping saw. Follow this with two or more
coats of the desired color lacquer. As a fin-
ishing touch, add a transfer decoration to the
panel. These transfer designs can be pur-
chased from any paint store and are easil
applied.

The result will be very gratifying and the
old alarm clock or the new one, as the case
may be, will be housed in a cabinet suitable
to adorn any room in the house.

How alarm clock case looks from the rear.

Easy Experiments in
Chemistry

By RAYMOND B. WAILES
(Continued from page 909) '

cium compounds, but allows the flame color
of potassium to come through, it appearing
crimson. The bottle of solution is held
about two inches from the flame, with the
substance to be tested on the usual plati-

| num or infusible alloy wire in the flame.

AN AMALGAM EXPERIMENT

Amalgams are alloys of mercury and an-
other metal. Platinum and aluminum do
not readily amalgamate, or alloy with mer-
cury, as can be evidenced by trituating a

This white mass “grew” from the surface of
the aluminum sheet, which was previously
rubbed with sodium amalgam.
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ment, Does any kind of cabinet and joinery
work. Add lathe, shaper and other attach-
ments any time at small cost. For the man
who does ‘‘odd jobs" in his off time this
Parks is a big money maker. Turn out as
much as a four-man shop working by yourself.

WWrite for circular and Parks complete catalog of
haudy wooduworking machinery
The Parks Woodworking Machine Co.

1553 Knowlton Street Cincinnati, Ohio
Canadian Factory: 203 Netre Dameo East, Mentreal, Can,

PERSONAL

Appearance

is now more than ever
the keynote of success,
both in soclal and bus!-
ness life. Bow -Legge d
and Knotk- Kneed
men and women,
both young and old.
will be glad to hear that
my new appliance will

coenstul ten,

BU Iy

within a )AMme.
bow-leﬁ!glednem and
knock-kneced legs, sates
ly. qulckly and per-
manently, without
n at night.
ent, s easy to adjust;

paln, opération. or disromfort.
“Lim=srraltner,” Model 15, U
{:: results vill ~ \'.n;n
Prov e your petsonidtl appearanee 100 cent. (Modej 1
8 not like old-fusluoned splints or bmrg.:rmm binhﬂsomg
strups, hard to adjust, but a sclentific, modern device of
proven merit. used and recommended for the last 7 years b;
physichang every wiere) W rite today for particulars, test!
monials, aml my free copdyTighted physiological and anatom-
jeal book which tely you how to gz_rﬂ-ﬂ, bow and knock-
toath Tose dime f.

kneed legs without any
M. TRILETY, SPECIALIST
1604 L, W, U, Building Binghamton, N. Y.

METEORPLANE

¥ Build this plane and
learn by practical expe-
rience to construct and
operate afrcraft. Use
your motorcycle engine or
the TRWIN 20 hp. motor.
Parts furnished very rea-
sonably to build this lit-
tle ‘‘Meteorplane,’”’ the
World's first light plane.
Bend $£3.50 f

| I S— | latest Model M-T-
IRWiIN AIRURArY COMPANY, Sacramente, Califernla

Send for ‘‘The Nestler Plan”

It will bring you Big Profits!
book

meth and u
tires. Tells how to start a profitable spare-timeor
fuli-time Nestler business of your own. Write to

22.
NESTLER RUBBER FUSING CO., Inc.
245 West 55th Street New York, N. Y.

SCIENTIFIC MARVEL
LIGHTER—WINDPROOF,
What Makes It Light?]}

All guaran! .  Sample 25 cents
Sample Gold or Silver plated, $1.00
Does the work of expensive Lighters
ey Agents Write for Prices
1 NEW METHOD MFG. CO.

Box S$.1.2 Bradferd, Pa.

My new v
ou from further humillation. and '

globule of mercury with a freshly cut shav-
mg of aluminum. Mercury will combine
with sodium, often very violently. Such a
product is called sodium amalgam and if a
bit of this ashy-looking alloy be rubbed on
a clean sheet of aluminum, nothing can be
scen. In several minutes, however, if the
air be moist, a bit of activity can be scen
taking place where the sodiwm amalgam
was rubbed. Shiny globules appear, and
from these a growth of aluminum oxide
forms, often rising about an inch above the
aluminum plate. The photograph shows

how the oxide appears after several hours.
The only treatment that the plate received
was cleaning with steel wool and a scratch-
ing of its surface with a bit of sodium
amalgam.

AU RT

Making a large cork
smaller -— Rolling a
large cork under
the sole of the shoe
will compress it so
as to make it fit
into a small bottle.
Put stiff paper on
the fleor and over
the cork to keep it
clean,

Model Ship and Clock Novelty

HE popularity of ship models has been
T increasmg for the last year or so, and

one prominent Philadelphia manufac-
turer combined a loud speaker and ship
model, which was useful, as well as being
decorative. This model has further been
improved by the addition of a clock, which
is placed in one side of the hull of the boat.
Many pecple have found it inconvenient to
place their speaker in a conspicuous part of

The new model ship speaker, with clock, is

shown in the above photograph. These clocks
are available in one or eight-day movements.
—Photo Courtesy Miniature Ship Models.

the room, such as on the mantel, because of
the fact that the place was already occupied
by a clock of some sort. This nuisance is
now obviated by the introduction of the
clock-ship model loud speaker. These speak-
ers may be had at various prices, according
to the size and type of ship. Some of the
model ships have small electric lights inside
of the hull and when the room is darkened,
the port holes emit a glow, which produces
an extremely artistic and life-like appear-
ance. The units in the speakers reproduce
radio programs with fidelity, clearness and
good volume.
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You Can Make
Bic MONEY QUICK
IN THE NEW ELECTRIC

PROFESSION

REFRIGERATION

ADJUSTABE FRLT — |

3

A BRILLIANT FUTURE

LZARNED IN In 3 months only—just 00 days, you
3 MONTHS can be one of the new group of tralned
experts who wiil gulde and develop the

most lucrative and newest of America’s gigantic industries.

“ You have seen the fortunes that have
been made by the men who got inon the EXPERTS
d floor ot the automobiie . . . mov- NEEDED
... radlo. Electric Refrigeration is |Electrical
going to be another tremendous money |iion needs men, men,
maker for the men who get in on it  jand more men—with
early in the game. positions—Dbig, re-
ull’;;.)lnélhlc. well-pald
ons —_
Another walting for m
BIG-FUTURE |[special Training
O t . t E'“h'::l:l.l-mm“(l
mechanics  canno
pportunity nervltﬁe th;se new
E here competent men to desgm, [uichines they need
Mndlse. and Install rdio equip- g}'ﬂmlw"‘hﬁm
ment are in ¢t demand and carning hut & pititnl few.

ig ruy. Now you can

qualify for thisopportunity

by means of our complete

and intensive three months’ radio

course, Think of it! Only 90 days and

you ran be earning at this faseinating

work the high salary pald cxperts in
this aew Industry.

Home of WSOE
The School of Engineering of Mii-
waukee

owns and operates radiocast electrical
station WSOE. Broadcasting, operat- Complete mm{‘%:

ing. local and remote control, power °
supply, 8t battery and ‘motor- L, 9gEve In threo
generator equ “mom:all arecoveredby {n"(Commerclal Elec-
thlscmu'na:gt ggmst,mcﬁmlwny bY triesl  Engin-ering,
mezns o modern. Junior Electricy. Eng-
date broadeasting station. ineering. Autom:tive
Radio Course covers every new and Electricity. Armature
latest department In this fast-moving Winding and all other
industry. Illustration branches of clectricky

e Mail Coupon
ey Learn by the thorough,
7 » Prov: e

2 e which our 23 years of spec-

you. gclmol of Engineering
graduates requisitionsd by
make

fRhows thegovernment to ac~
student ceptance tests on 4.000
buiiding ll.P.y Dieset hnzlne.d'l;,
paitests 3125 KW 2.300 voll
br.

sets. An Cemplete and Practical
elementary Course.—Every instructor a

educa- trained man qualified in practical
tion qualifies experience. You work on modern
you for this equipment the same a8 you will in

actual business practice.

FREE BOOKLETS

Don't miss this fortune-making opportunity. Iet us prove
what wesay. Let us send you our {iterature on the course you are

mest interested in.  It's free— no obllgation—the coupon will
brng it to you—no fuss—neo trouble. Be sure to mention course
interested In, age and education.

Wew Class Organizing Feb. 13th—Act at Once

GCHODL of ENGINEERING
of Mliwaukee
Dept. S1-228R, 163 East Wells Strest  Milwaukes, Wis.

School of Engineering of Milwaukee,
$1-228R, 163 {nl Wells St., Milwaukeo, Wisconsin.

Send me FREE, with no obligations. more detalls on your

course in




He Climbed — from

$1,800 to $10,000 a Year!
Can You Match This Record?

Eight years ago, E. J. Dryden of Laredo, T
::th:]r:;boou w?tg..:n.it !lﬁo-mon‘ th, andn{i hel:.l depart-
R B A L
ing, He first trained in HiﬂherAeeounhnq:th

Spanish, Busi and Law. B ily
he moved upward, even while hewass . Fi
then l;‘ttdit mu'nﬁnier, and nlo-:tdumrammt lnnnh alcer. >

® income. ls ] l‘ﬂr‘il !
employees of his firm have tninog wi:h"ll.'lsnrltc.-; even other

Send for Salary-Increasing Plan

What about your success record? Are you trusting to luck
—or are you following a systematic planof training and ap-
Plying the knowledge gained each day toward the better.
ing of m mt.l.o.n' {4 yonb:,ekrﬁull in earnest ll!l»ont that
fmﬁm’- the onportnngiu that ;-ﬂﬁm:mm'fi
{ovfnnimln field and shows you how yon ean quickly tuorn

hemtoyourldnnuge. LaSalfe will send it to you free. Get
an early start toward biggerpay by mailing the couponNOW.
== == =Find Yourself Through LaSalle!= == —

L1A;,'SALLE EXTENSION UNIVERSITY

e Wneld's Largess By
D.OD:-WMR
shouid be giad to learn about salary-tncrea
Ehackes B Sond e ngu‘:‘o? ;Y-nthe P“Pw'"m ald
One, " all without obligation,” ° 10 yomotion in
(a] Mode‘m Business Corre-

Chicago

DO Busloess Management

O Higher A Y

0O Mod. Sal, 0O Mod F

O Traffic M oe 1 M

O Rallway Station Man- O Expert Bookkeeping
agement OC.P.A. Coaching

O Law—Degree of LL.B. 0 Business English

0O Commercial Law O Commercisl Spanish

0O Industrial M O Effective S, 2

O Factory M 0 st YPy—S y

O Banking and Finance 0O Telegraphy

O Credit and Collection C. pond
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Add

Present Position....................____

New
Bandit Preef
Rallway Mail Car

U. S. 6vernment Jobs

$1.140 TO $3.000 YEAR
Men, Boys, 18 Up ;
8t Werk

Franklin Institute

/ Dept. W-177, Rechester, N. V.
c.::.:n :;::::::: Gentlemen: Rush to me without
sufficient Lcharge 382-page hook with st of

O .8, Government_big pald positions
Sematnante.Rena il information
O telling how to get a position.

L/ —
MEN WANTED

Motion Picture Projection

fekly learned.” Sng “ho“'mbl.z S oy equipped
o Tt 3 b

chuhg‘I yIn Mlcﬁ.!‘hn.s i"roject.‘ﬂ)'htsu for Movie Houses and

Road Shows °
MOVIE OPERATORS SCHOOL

61 Sproat Street Dept. 4 Detroit, Michigan

LEARN AVIATION AT HOME
Under Lieut. Walter Hinton
RVIATION INSTITUTE OF U.S. A.
Dent. A-32, 1115 Connecticut Ave. N.W., Washington, D.C,

Science and Invention for February, 1928

Readers Forum
(Continuced from page 915)

rooming house, and his daughter having married
and is now living ‘with a family in the poorest
shack in town. She is both in rags and need. Now
I realize that I should have stayed at the farm and
married the farmer’s daughter. B.- ABENDROTH

Boise, Idaho.

(From your letter we believe that the fortune
teller told you many other things which did not
take place, as well as those which, by coincidence,
did. Also, like all of these coincidences, they
are magnified considerably after they occur.

Isn’t it possible that you are over-estimating
your ability when you say that because you did
not take the job, the farm was sold? Don’t you
suppose that there are others who could have done
the work equally as well? Why then consider
that the place was sold because you did not stay
there and work when so requested? Why be-
lieve that you would have been happy with the
farmer’s daughter? Are there not others who
could have made her happler? This all brings us
down to the question as to why you should con-
sider yourself a failure. Do you consider any
man a failure who does not take a chance on
every job which is offered him? Many of us are
daily turning down situations because they are
either too promising or not promising enough.
Some of these that are not promising enough ulti-
mately become little short of phenomenal. Some
of those that were exceptionally promising termi-
nate worthlessly.

At the time you were not interested in the
Job you did not think of future possibilities; you
did not believe that the situation held any prom-
ise of success whatever—otherwise you would
have remained there. Does the fact that, the
farm was sold in later years, indicate that the
land held out promises for the future? It the
property was so valuable, could not a portion of
it have been sold to cover the amount of taxes;
could not the husband of the farmer’s daughter
have managed the place as well as yourself? If
you are going to wait until the fortune teller
gives you a promising future, and then expect to
get it, you have many days of unemployment be-
fore you. It is easy emough to get a good for-
tune from the fortune teller; but it is not so easy
to expect the world in general to live up to the
fortune teller’s promises. It is easler to put your
shoulder to the wheel and work for your fortune
than it is to sit idly by and wait for Dame For-
tune to turn her charming finger in your direc-
tion.—EDITOR.)

NO MODELS?

Editor, SciExce aNp INVENTION:
have been taking SciENcE anp INVENTION

Magazine for a year, and I think it is an excellent
paper for items of scientific interest. I think, how-
ever, it could be improved upon. In my opinion,
the “Model Department” couldpobc discontinued with-
out any serious d ge to the i This is
not science; it is only woodwork. Why mnot keep
the paper to its title: “We only want items of
scientific value.” Again, the page “Magic by Dun-
ninger?” is not science, It is an illusion of the eye
due to trickery. Also, “The Constructor” age has
Ro especial scientific interest. I am pleased to read
that the “Wirekraft” and “Matcheraft’’ contests are
discontinued. I quite realize the difficulty with
which an editor is faced in trying to meet the ap-
proval of all his readers, but I am sure that if some
of these alterations were made, they would meet
the approval of the majority of your readers,

Hopmdg this letter will receive your considera-
tion in due course, I remain,

D. H. BromwicH,
Highfields, Leicester, England.
(It seems that there are more readers who pre-
fer the departments not liked by Mr, Bromwich
than those who disapprove of them. As a matter
of fact, the last vote firmly established the de-
partments to which Mr. Bromwich objects. We
are always glad to hear what our readers prefer.
It is only by their letters that we are able to
determine the type of material which should con.
sistently appear in this publication,
What do other readers prefer 7—EDITOR.)

MOTION PICTURE BOOKS

Editor, ScrENCE AND INVENTION:

By a simple process, books can be illustrated by
moving pictures. First, a moving picture of the
process to be illustrated is taken. The films are
developed and prints are made of the strip of film.
These prints are printed in the book, on the outside
edge of the page, occupying ahout one square inch
of space, a different print being shown on ecach page,
so that all the pages throughout the book bhave a
one-inch-square picture on the edge. By taking
hold of the book with the thumb and forefinger and
letting the pages fly hy rapidly, the picture will he
seen in motion. The reader can stop at any single
page to view closely some step in the process, If
a prolongation of the moving pictures is required,
more than one square can be placed on a page: or
the whole edge of each page in the book can be filled
with squares of pictures, one under the other, mak-
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' THE STORY OF

 CHEMISTRY.

“hlone,” waid Pustiur, i e el ol
prumperity of nathans amd the Bving ssirce
of all progres. ™ ¥

This bs il eraphie stary of ovaiacleal |
ermitributing wbuh ehmhﬂ?- masle ter
thai progrow wnd thet prospericy,

e bancinoting past, the cevobutonsn
disarrvenes and amrvidoss schigvements
of the presoat, snd the requirements G
the future developenaet of chomistry arc
ridutud clyarby, simply and wich garthesary |

130 st think bocause you rvmd @ bk
o cheimmdry  five yewis g jom are
fumiliar with the feldd  Progress i msde
disly. The Suwy of Chomsry oomtain
things 0ot yet in the tovt hooks

FLOYD L.DARROW

——

CHEMISTRY

From Beginning to End

SIMPLE
NON-TECHNICAL

Mr. Floyd L. Darrow, the author, has
succeeded in bringing a heretofore ob-
scure and reproachful subject, Chemistry,
to the eyes of the layman in a most un-
derstandable and comprehensive style.

Just lacking the forbidding mathematical
expressions, equations and chemical for-
mulae, this book presents an education in
Chemistry that would require several
years of college training.

The most modern research and the high-
est authorities known in chemical investi-
gation combined to make this book, with
its interesting knowledge, possible to the
layman.

There are things in Chemistry that you
should know—things that a really well-
educated person does know. And this
book, besides affording you pleasant read-
ing, gives you that knowledge. It leads
you from the abyss of the mediaeval al-
chemist to the present day of modern
Chemistry and its bearing on every-day
life—and holds your interest |

The book is sturdily bound, 6 x9 inches,
with an_abundance of instructive jllustra.
tions. Tt will be a beautiful addition to
your library.

SPECIAL PRICE
$3.98
This coupon will receive our prompe
attention

THE CONSRAD CO., Inc.
230 Fifth Avenue New York, N. Y.

CONSRAD CO., Inc.,
230 Fifth Avenue, New York City.

Gentlemen: I enclose $3.98—please send me
(1) of “The Story of Chemistry.”
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Bomeone who answers this ad will receive,
sbeolutely free, s fully equipped De Luxe
Model Nash Sedan, or full yalue in eash if pre-
ferred (31.085.00). In addition to this Nash
Bedan we give away, ‘absclutely free, a latest l
model Chevrolet Coach or its cash value

(3$505.00), a Brunswick Panatrope Phono-

ph, & 8ix Tube, Single Disl Freshman
H:dio. s Corons Portable Typewriter —
many other_valuable prises and Hundreds of 8

in Cash. o
Solve This Puzzle
The numbers in the squares to the rightapell
two words. The alphabet is bered. A is 1,
Bis2, Cis3, ete. Can you make out what the
two words are? When you do this, send me
your answer right away. It may mean i
the Nash Sedan or $1,400.00 in cash,

$315.00 Cash For Prompimess

In addition to the two automobiles, the
many other valuable prises and Hundreds of
Dollars in Cash, we are also offering & Bpecial
Prise of $315.00 in Cash for P First
prise winner will receive $1,400.00 in cash, or .
the Nash Sedan and $315.00 in cash. In case of ties
duplicate prises will be awarded each one tying. Get
busy right away. Solve the pussle and send me your
ey EVERTBODY REWARDED: Address

inly. 3 L
plsialy L. BOEING, Dept. 3792
323 Se. Peoria St., Chicage, I8,

AUTOMATIC
CONCERTINA
PLAYED WITH
INTERCHANGE-
ABLE ROLLS

and earn big
Cabarets,

Weddlnss.ts'}‘m Partl

18, es, or
year. [Entertainers charge $10.00 per evening. Our
AUTOMATIC CONCERTINA, played with Inter-
changeable Rolls, uffers opportunity to make big money
or steady side Income. You play perfect in 30 minutes,
Sorgs, Dances, Operas, Marches. Waltzes, Fox Trots.
One Steps, etc., without a faint ldea of music or notes.
Reautlful tone and melodious, ns played by arusts,
The AUTOMATIC CONCERTINA a charm,
which no one can escape. The player is actually play-
Ing, without any study or practice. Attractive pro-
fesional cards f hed without chaige, lead to an
theome for lifetime. AUTOMATIC CONCERTINAS
are used in Song and Dance Acts on_the stage. Three

ing several rows. .\fter one set of pictures is run
through and viewed, the rcader can look at the set
of pictures under that one, and then go to the next
one underneath, until the whole bLook is co\'crc.q
from the top of the page to the lhottom.  Then, if
more space is nee(lc(*. the other side of the page
can be used, so that the entire edge of Loth right-
hand and lefi-hand pages can be filled with pictures,
and the reader can turn the pages fiom left to right,
and when finished on that side, turn the pages from
right to left, viewing the other side.

This process would be of great value to houses
giving correspondence courses, as the pupil can be
shown, as if he were in the school himself.

AprantaM FRIEDMAN,
New York City.

(While it is true that such a system as you
cite would be of vast interest to a great many
readers, particularly in demonstrating the way in
which internal combustion engines operate and
the way in which the telephone receiver and
transmitter work, you will note that in rapidly
passing through the pages of this publication the
numbers of the pages jump all over. Now, while
each page number i3 practically the same dis-
tance away from the edge of the book, be that
SCIENCE AND INVENTION Magazine, or any
novel which you may pick up, when the book is
bound and trimmed, the margins are not even
throughout the volume. Modern high-speed presses
and high-speed book-bindery, as well as modern
methods of high-speed folding of paper, do not
permit of perfect alignment of type on repeated
pages. It, therefore, would be necessary to print
books of this nature on very accurately registered
plates, making the price of a magazine of the
nature of SCIENCE AND INVENTION entirely
too expensive for motion picture edges. It might
be of advantage for some organizations to make
up small booklets demonstrating, in motion pic-
ture form, their process of manufacture, and ma-
terials, or the operation of some of their products.
Current periodicals and books could hardly use
the system.—EDITOR.)

Have You Read the
“Hints for the Mechanics”
Department
SEe Pace 930

Send in your ideas to
the Editor of that
Department

Models for tlome, Concerts, and Pald Entertai
X $6000. L

from  $30. ive cl

30.00 to
7 mailed free.
Treasuro Sales Company, 16950 Boston Road, New York

to beautiful
proportions =
while you sleep.

pY ANITR NOSE ADIUSTER PSS
=4 is SAFE, painless, comfortable.
@_, Speedy, permanent results guar-

v amecn!.' Doctors praise it. No

Gold Meda) Metal to harm you. Small cost.
Won 1923 Write for FREE BOOKLET  otroat-asiea
ANITA CO., 273 ANITA Bidg., NEWARK, N, J.

MUSIC LESSONS voix HOME
D —— e B e ——t

3
1

You can read music like this quickly

Write today forour FREE BOOKLET. It tells how tolearn
i rgan, Violin, Mandolin, Guitar, Banjo. ete.
Ilayers, Your only expease about

per postage used.

AMERICAN SCHOOL of MUSIC,57 Manhattan Bldg.,Chicago

GET IDEAS /"5

ing many cir-

culars, We
know a man who reads circulars and found
an idea from which he made 300 Dollars.
Send 25 cents and we will send you our latest
bulletins of the very latest ideas.
A.S.CERVENEC SVSTEM, Box 4, Buffalo,N.Y.

THIS CLASS PIN 30c. &

12 or mere, Sllver plate, Single pinadiicra. shoice 3 colors en-
amel, 3letters, date. 8 “lﬂvn. 11 or more §0c ea. Sisgle
pins $0c. en. Free Cat. shows Hings, Emblems 3¢ 40 §87s.

METAL ARTS €O, lac, 773 Portiand Ave., Rochester, N.Y.

BACKS OUR IONACO EXPOSE

Editor, SCIENCE AND INVENTION:

.1 am a reader of Science axp INvENTION Maga-
zine and have been for considerable time. I {fail
to understand why some people, as in the case
of the person who addressed the editor as Dright
Eyes, can still sce any sense in an explanation such
as_is given hy the ones who make the “magic
belts.” I wish to say that at least 90% of the
people, whko were “cured” by this wonderful belt,
were not cured because the iron in their Llood was
ionized, or whatever it is called, since the iron
contained in our system is not metallic iron, there-
fore it cannot be magnetically attracted, and that
is where they claim the real cure is started. Most
of the users of the Ionaco or any other ‘*‘belt”
would be highly insulted if they were told that
they were cured by auto-suggestion, This, how-
ever, is the only really logical explanation, since
there is little if any heat generared Ly the coil.

There are many old people who are using these
contraptions who were bamboozled into the idea
that their iron was getting rusty, or some other
fool notion and then through higf\ sounding words
and adrott phrases, false testimonials,
underhand means, exchanged their little savings
for a worthless hundle of wire. I have heard
these agents on the street cars, where I worked,
make such remarks as, “Well, I put over three
more in the last week,” or “Ilal another one come
back, but I have several more good prospects.”
Winks and wise looks accompanied these remarks
ne:ﬁ]y every time,

owever, it 1S as you say—if the JTonaco was
so good, why did the one who invented it die
of one of the thin s which was so easily cured?

Pers.o.na!ly, I think Barnum was rights as for
the Wickita person, he is merely ignorant and
was afraid to sign his name to his letter,

I say more power to the best magazine in the
world: T enjoy every issue and the only thing
about it that T don’t like is, that it does not eome
oft(c)n?r. b

nly one more thing I want to sav in
to the Tonaco agent at Wichita, and that is"ﬁ;‘:
he could certainly not be trusted by me, let alone
trusting a large {;uhlis_hing company, with a coil
of copper wire, don’t suppose you need one do

or other
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MEN
WANTED
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Biggest

Businesses
in World

Electricity, Autos,
Aviation now pay hun-
dreds of Greer trained men
up to $200 a week.
are the 3 World's Toat-
est businesses. Billions
-—not millions, but bil-
lions of dollars are 8pent
in them every year.
Choose one of these threw
now.

J (;B
for you
while

lea’?““q Be Greer Tralined

d Greer trained men are
needed. | have made hun.

dreds of $10,000 a year men.

90,000 in the last 26 years

— have come to
L 8\ Greer.

-
Only 3 Months

Learnin Only 3 Months in Great
Greer Shops on Large Live Equip-
ment. 1'll Pay Your Fare Here,
FREE of extra cost, then help you to
a Job While Learning. Then I not
only Fit You to get the Big Pay Job,
but I'll help YOU HOLD IT. Young
and Old, Educated and Uneducated, In-
experienced and Experienced have
‘found Greer Shops training Easy,
Fascinating and Valuable.

o

about
amazing
'opportuni-
tiesineither
Electricity,
Autos or Av-
('f atio (? . Ia nd
reer College.
Right now if you
act quick, I can
make you a most un-
usual short time offer.
Clip coupon now and
find out. Address me per-
sonally—Erwin Greer, Pres.

Greer College

Learn at Greer

Don‘t let money hold
you back. Get my
Free Book. Find out
Now, howI Pay Your
Fare Here, let You
Attend Either
Days or Even-

i Electricity—Autos—
n

e L e Aviation
or Evening 2024 So. Wabash Avenue,
Work to Pay Chicago, Illinols
Y“' E‘ N - e - — e S —— G -
ses w hfle Erwin Greer, President
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Decide to-day that you are going to get the spe-
cislized training you must have if you are ever
going to get—and keep—a real job st a real salary.
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iou? If so, let me know, I might find some people
ere, who would like very much to have their
money back,

Thanking you, I am

J. L.
Los Angeles, Calif.

(No, Jack, we do not need an Ionaco. Before
we investigated this subject, we purchased one
at the regular price, from a recognized dealer.
We knew that it was a genuine Ionaco because,
as all Ionaco dealers tell us, it had the oval
seal indicating its genuineness. We then ripped
the cover off and removed the wrapping, after
which we discovered what the apparatus con-
tained, although we had a very good idea of its
make-up before the investigation.

Following that, we examined other apparatus
and found out that the manufacturers were not
even consistent in the number of turns they
put in the Ionaco.

If Gaylord Wilshire had survived after using
the Jonaco, we would have had another testi-
monial letter., The unfortunate factor is that
he died of the very ailments for which this
horse collar was supposed to be a specific.. This
information has been suppressed in all Ionaco
advertising, as it would never do to let the
people of the United States know that the in-
ventor died of one of the very allmenfs which
his apparatus was supposed to cure.—EDITOR.)

MENTAL DISEASES

Editor, SciENCE AND INVENTION: . .

Having some unusual experiences with
patients, I am prompted to ask you to answer
1f ssible, the following questions for which I
enclose postage.

Is it possible for radio broadcasters to effect
contact witgo individuals, sensory, auditory, tele-
visionary, by means of metallic_ or other tissue,
inoculations, or without such inoculations, and
in such degree and force as to produce reactions;
which ma; be termed or construed as com-
munication ?

2. What in brief is the process? X .

3. What literature on this subject, if any, ts
availahle and where? .

How may legally conclusive evidence of such
a process surreptitiously applied to an individual,
be obtained? !

Thanking you, I remain 4

. Heney B, Surrivax, Y
Detroit,” Mich.

1. It is not possible for radio broadcasters to'
affect any individual or produce any sensationm,
in an individual whether that sensation be audi-
tory, mental, olfactory, televisionary or sensory.
The human ear i8 not and cannot be tuned teo
such a Point that it will automatically pick up
radio signals which travel at such high fre-
quencies. A detector of some kind or another
is necessary. It is, coincidentally, impossiblet
to send out these messages by any other method
than radio over considerable distances and by
induction over short distances. The human body.
does not react to inductive electrical fields.

2. Inasmuch as the system is impossible, there
can be no process.

3. The only literature available is that found
in books on psychopathia, as this disposition
is undoubtedly assoclated with a psychopathic
condition. .

4. Conclusive evidence could mnot be obtained
of a process that is not in existence.” If such
a process were In existence, you may rest
assured that the editors of SCIENCE AND IN.
VENTION Magazine and RADIO NEWS, who
know practically every advance in the radio field,
would know of the apparatus. It further follows
that such apparatus if it could be produced,
would immediately put all telephonic communi-
cation out of business. It would prevent the
establishment of radio transmitting stations. and
it would enable anybody in the United States to
listen to anyone else without the aid of appa-
ratus.—EDITOR.)

TO MARS

Editor, SCIENCE AND INVENTION:

There has been quite a hit of comment (some
of it caustic) upon Lindbergh’s recent flight tc
Paris, the flights to Hawaii, etc. I do not want
to “‘kick” about these record-breaking feats in
aviation, for I realize their value, but 1 do want
to make a suggestion.

Millions of miles away is the red planet, Mars,
Interest has centered in this planet since 1877,
when Schiaparelli discovered the ‘‘canali.”” For
some time, interplanetary travel has been a favor-
ite subject_for ‘“scientific’’ prophets and for fiction
writers, ules Verne, in his novel, “Earth to
the Moon,” used a passenger-carrying projectile.
Recently a professor in Clark University planned
to send a high-speed rocket to the moon (not pas-
senger-carrying, however,) hy not use a large.
passenger:carrying rocket of the high-speed type,
send it to Mafs, and make this dream of inter-
planetary exploration a reality? I know that this
sounds absurd in the extreme, and that there are
quite a number of problems confronting such an
attempt, but this isn’t any more ahsurd than the
dream of the airplane seemed about one hundred
years ago. A hydraulic method of shock absorp-
tion will solve one of tiie problems. 1 believe that
interplanetary travel is possible, and that it will
come ultimately. so why not attempt it now? Such
an attempt will be costly, and here is an oppor-
tunity for some wealth rson to ohtain a place
in the world’s “Hall of Fame,” by financing such
an expedition. By using the rocket, a return
trip might he possible. Such an exploring trip
should be of mucb benefit. If 1 had the means,
I would gladly finance the trip myself; however,
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if the rocket is built and equipped as 1 would
like to have it, I would be more than willing to
go inside it, even if it were necessary for me to
go alone,
M, FrANKLIN,
Cape Giraideau, Mo.

(There is no doubt but that when Professor
Goddard releases his rocket and this rocket is
loaded with a sufficient amount of powder to
progel it across the intervening space, that the
rocket will strike the moon. here is also an
equal possibility that we may eventually build
a large mechanism capable of sending a man
to Mars. Such plans are not only within the
realm of our imagination, but they are also with-
in our constructive powers. The difficulty in such
a proposition is the cost of construction of a
mechanism and our decided lack of knowledge
of the atmosphere of interstellar space.

Of course, we know what to expect, but no
man has ever travelled into these uncharted seas
and 1t would require considerable experimen-
tation with land-operated devices and instruction
of the pilet for his return trip.

Assuming that the Heaviside layer is a very
good or even a gerfect refiector, it would be im-
possible for radio waves to penetrate through
this layer from any place out in space. It would
likewise be impossible for a person on this earth
to keep a telescope trained on an object as small
as a rocket, until such time as this rocket
reached Mars.

It would be far better to take the trip to the
moon first and then return to this earth, than
to try one of these long distant shots. The
moon is a larger target, it is held within the
gravitational pull of this earth and there is a
smaller chance that a rocket released from the
moon would fall to miss this earth. However,
the water area here is so great that a rocket
landing in the ocean could have but glight chance
of being recovered. Miss Ruth Elder was very
fortunate in being rescued.—EDITOR.)

IS MERRITT, BEEBE?
Editor, SciENcE AND INVENTION:
wish to compliment your company on the maga-
zines it publishes, particularly AMaZING STORIES
and SCIENCE AND INVENTION.

1 like your series of articles on chemistry, hut
would like them more technical with more
formulas,

1 should like to inquire if A, \erritt is the
nom de plume of William Deehe. 1 am convinced
it is, having read and compared some hooks by
Beebe with others hy Merritt and found the styles
uniform, after allowing for the fact that one was
fiction, and the other non-fiction,

1 should also like some good books both technical
and simple, on hypnotisn.

Howarp CAMPAIGNE,
Chicago, 1L

(No, Mr. A. Merritt is not the nom de plume
of William Beebe. They are separate and dis-
tinct individuals.

Unfortunately, we do not know of any good
book on lgpnotism which gives a modern treat-
ment of the subject. Nearly all of the books
on hypnotism are filled with the stage presen-
tation of the subject. They all speak of arm
movements and hand movements and inject dis-
torted religious views into the subject. Hypno-
tism itself is quite simple and it does not require
a multiplicity of hand movements. While these
startle the audience, they have but little effect
on the subject. Hypnotism by the bead method,
revolving mirror method and various other ways
is seldom explained in any modern publication
and certainly is not covered in books of ancient
vintage or extraction.—EDITOR.)

THOUGHT TRANSFERENCE

Editor, Sciexce axp IxvexTtion:

.1 am writing this in hopcs that you will print
it in the “"Readers’ Forum” and 1 hope that some
of your readers will give their views on the mat-
ter.” Mental telepathy is I think the name of this
theory. 1 have succeeded by years of practice n
reading a person’s thoughts in various ways. Ore
way is by expressions of the face; every face I
see tells me many things. A person has to thivk
before he can act. 1 can get the nature of the
action by a look into the face hefore the action is
carried out. One of the easiest things I find is
to tell when a person has a secvet on his mind.
The fact that he is trying to conceal it, makes it
show up to me. Another thing T can do is to
say something at the same time another person
does and not by coincidence either. I can tell
more upon sighting a strange face than upon a
friendly one, because I am a stranger and they
are unprepared,

Lesuie CARPENTER,
Burlington, Vt.

(One can frequently see by a person's face
and by his action what that person is thinking
about.. A physiclan can frequently tell by the
lines on a person’s face whether the person
really has pain or whether he is affecting faclal
contortion. It requires a great deal of practice
and communion with thousands of individuals
to do this work consistently.

But it is quite another matter to mention
things at the same time another person is think-
ing of them. We doubt very much if this can
be done except coincldentally. Some day have
your friends take a deck of cards, shuffle them,
pick one out of the deck and think of that card
and see if you can do better than 25% correct
guesses. The person doins this must not, hew-
ever, move hig lips s0 as to indicate the nature
of the card drawn. This will then constitute
a true test of mind reading.—EDITOR.)
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BOOK REVIEW

MODERN ASTRONOMY —ITS RISE
AND PROGRESS, by Hector Macpher-
son, M.A., Ph.D,, etc. Stiff cloth covers,
434"x734", 200 pages. Published hy Ox-
ford University Press, New York City.
Price $2.00.

It is said that when Sir Isaac Newton came
into the world he was so small that he conld
have been put into a beer-mug. The frontispiece
of the book is a heautiful portrait of the great
scientist, certainly a very-handsome and well
developed adult. " IHis treatment of gravitation
eutitles him to figure at the beginning of so enter-
taining a work on the latest conclusions of astron-
omy. The bock makes excellent reading and it
is interesting to find the Oxford University
Press publishing the book in which American
astronomers, Pickering and Lowell, for instanee,
are so appre-iatively spoken of. Lowell’'s work
on Mars and Dr. Chapley’s work are examples
of how the author looEs upon the fine work of
American astronomers.

CHEMISTRY IN THE WORLD'S
WORK, by Harrison E. Howe, stiff cloth
covers, 6”x814", 244 pages. Published by
D. Van Nostrand Co.. New York City,
Price $3.00.

In a clear, non-technical language the author
passes rapidly from one subject to another, yet
with sufficient detail to enable everyone reading
this-book to marvel at the advances made in the

In February “Radio News”
The Capitol Family Passes Its Fifth Radio
Birthday—By Julia Shawall

The Silver-Marshall Shielded Grid Seven
—By McMurdo Silver

The Future of Chain Broadcasting—By
Charles Magee Adams

Radio Control Without Wires

Effects of Broadcasting on Religion—By
Arthur T. Brown

The Electrified Peridyne—By Hugo Gerns-
back

What Happens Inside the Shielded-Grid
Tube—By R. P. Clarkson

The R.E.L. All-Wave Electric Nine—By
R. E. Lacault
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science of chemistry which are in great part re-
sponsible for the attainment of our present level of
civilization. The various forms of artificial light
and the part chemistry played in making them
nossible from the crude lamps fashioned from clay
to our modern incandescent lights is told so allur-
ingly that even the fiction reader will enjoy it.
Many of these small details entirely unknown to
the average reader are treated in their proper re-
lations to the rest of the theme. The part chem-
istry plays in agriculture, cloth and clothing man-
ufacture. decorations, health and sanitation, in
natural defense and many other branches are all
confined within the pages. The author's purpose
that the book may “win a wider circle of friends
to the work of the chemist and to secure for him
a fuller appreciation,” will be served.

POST MORTEM, Book 1, by C. Mac-
Laurin, stiff cloth covers, 5"x734", 260
pages. Published by George H. Doran
Co., New York City. Price $2.00.

In reviewing this work the writer cannot agree
with some other contemporaries who are of the
opinion that the proofs expounded are not quite
thorough enough. This reviewer's humble opinion
is that Dr. MacLaurin has not only based his
findings on fact, but he has presented his facts
so that there is practically no question as to the
truth of the findings. Substantially the book tells
how a doctor with his modern scientific education
is able to turn back the pages of history and from
those pages analyze the particular ailments or
diseases of Anne Boleyn, Jeanne D'Arc, Emperor
Charles V, Empress Theodora, Don {;)hn of Aus-
tria, Cervantes, Philip IlI, Jean aul Marat,
Napoleon 1, Benvenuto Cellini, and others. He
points cut what it was that lay hehind the strange
hattucinations of the Maid of Orleans. How many
know that this girl who had changed history was
just an ordinary child when she met her death
and was not as stately as some of our pictures
would like to have her. How about the peculiar
case of Anne Boleyn who was heheaded or rather
her husband Henry, the VIIT? To say that the
book is interesting and fascinating would be putting
it mildly.
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Here's a marvel of Engineering design—a practical
minjature transmitter, u by thousands of radio
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It is a most novel unit, having hundreds of uses.
Every amateur should have two or three of these am-
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When the postman delivers your order _you merely
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MECHANICAL APPLIANCES AND
NOVELTIES OF CONSTRUCTION,
by Gardner D. Hiscox. Sixth revised and
cnlarged edition. Cloth covers, 6% by 9%4
inches, 412 pages, profusely illustrated
with lne drawings. Published by The
Norman W. Henley Publishing Co., New
York City. Price $4.00.

This new enlarged and revised editian of a very
well-known work by Mr, Iliscox is of unqualified
value to inventors, enginecrs, draugatsmen and
students of mechanics in general. The work is
divided into a number of sections, and each de-
vice described is illustrated with clear drawings;
where necessary a formula is given, which shows
the power relations of the device given. The
various sections cover mechanical power levers;
the transmission of power; devices used in mecas-
uring power; various forms of boilers for steam
gencration ; explosive motor power and appliances;
hydraulic power for furnaces; air power motors
for furnaces; electric power and devices; naviga-
tion and marine applianges; various forms of gear-
ing and gear motion; mill and factory appliances;
perpetual motion devices of eviry description im-
aginable, and finally a section dealing with radio
telegraphic and telephonic apparatus and circuits.

This really remarkable compendium of mechanical
devices should be on everyoue's bookshelf, for at
sometime or other you will find it very valuable
indeced. The reviewer has ,always had a copy of
this unusually complete book on mechanical de-
vices in his library, and would not think of being
without it.

A
BOYS BOOK OF EXPERIMENTS, by

A. Frederick Collins. Stiff cloth cover,

514" by 87, 315 pages, Published by

glomas Y. Crowell Co., New York. Price

.00.

While classified as a boys' book, the experiments
in this well asmembled collection will app:al to
many adults, especially those interested in physics
and related sciences. It will prove especially serv-
iceable to High School teachers who wish to stimu-
late independent work in their pupils, The text
carrics one forward in several ficlds of science by
a series of simple experiments. Technical language
has been avoided as far as possible. The first
chapter takes up experimenting with matter, force
and time. It gives simple problems dealing with
liquids and gases, as well as others relating to
time and force, Following this are chapters on
machines, showing the principle of wheels, pulleys,
etc.; sound, acoustics and reflection and refrac-
tion of sound waves. The next chapter takes up
heat and devices for testing both cold and heat.
Following this are chapters on light, magnetisin
and electricity. One chapter is devoted entirely
to radio, and another one includes chemical experi-
ments. From this brief outline, ore can get a
fair idea of the practical nature of this book. It
will prove valuable as a supplement to classics in
physics, chemistry and mathematics.

THE STORY OF CHEMISTRY, by Floyd
L. Darrow. 61 x 914 inches, 528 pages,
cloth covers, profusely illustrated. Pub-
lished by the Bobbs-Merrill Co., Indian-
apolis. Price, $4.00.

Now and then comes a hook inta a reviewer's
hands which makes him glad that he has that kind
of a job. Such were the feelings after reading
Professor Dariow's *‘Story of Chemistry.” When
we were in college the hours spent in the chemistry
classroom and lahoratory were mnot always bright
ones, for the s‘mple reason that the men conducting
the course failed to give us a hackground of the
work we were supposed to do. We have no doubt
that if such a hook as this had been given to us
before we started the course, we would have gained
much more from the hours spent in the “Smell
Hole.”

Professor Darrow starts his hook properly by
going hack to the days of the Alchemist, and shows
how his gropings for the Philosopher’s Stone and
the Elixir of Life really were the birth throes of
chemistry, as we know it today. Ile then takes his
readers through the days when chemistry suffered
its growing pains and tells of the various dis
coveries of lLavoisier, Davy Wohler, Faraday,
Liebig, Pasteur, Van't Ioff, and others, and just
what these discovcries meant to chemistry.

Then comes a chapter which is really worth the
purchase price of the book—that entitled Atoms,
Electrons and Protons. Down through the various
searchings and discoveries of Crookes, Sir J. J.
Fleming, Mme. Curie, Prout, Einstein, Langmuir,
he unfolds in a clear and intensely interesting man-
ner the story of the make-up of the atom. Elec-
trons and protons are explained in a manner that
will appeal te the layman as well as those versed
in science, because in this sub-visible universe of
whirling worlds, there has been more or less mys-
tery, which is here explained. X

The chapter on Chemistry and Power contain
the most recent findings of chemists, who have de-
voted years of research to the power supply prob-
lems. This phase of chemistry concerns us all, as
it deals with the dwindling supply of coal, and oil,
and how the chemist is attacking’ the problem oi
giving us the wherewithal to travel about without
using our legs.

Taste Rom and Adventuure
9n the Far Lands of the Earth»

How often you've longed to see for
yourself the awe of Egypt’s pyramids—
the beautics of the gorgeous Mediter-
rancan sunset — the squalor of China’s
ancient cities!

Spend a few years, or the rest of your life, tast-
ing h gh adventure on the seven seas and in_ all
the world's great ports—roving the earth’s high-
ways and byways! You can do it FREE—all
your expenscs paid—and earn a good salary
besides!

Only one profession will carry you around the
world at will, traveling like a gentleman, but
that’s the most interesting and pleasant work
there is—Radio Operating! Easily and quickly
Jearned, there's no other profession like it for
the man who wants the experiences and pleasures
of world-travel. Radio operators are needed—all
sca-going ships like the one shown here must
carry from one to half a dozen or more.

'Take 2 Look the Skylin
Withom:aB;C'yg“l;sii"Elflikf‘;h”c’J|c

Radio operators aboard ocean liners
live luxuriously—they rank as officers of
the ship. Meals, a private cabin, all other
living needs are furnished free, and be-
sides the operator draws a good salary.
You can learn quickly and casily at home
in your spare time to be a Radio operator
through our practical training methods.
Take a look at the FREE BOOK which
tells how—mail coupon below.

This U. S. Government-recognized school has
beer training successful operators since 1914
Our graduates are all over the world. We main-
tain an Employment Department to put you on
your own ship. We furnish an automatic send-
ing machine, a patented code teaching machine,
which is recognized as the best and casiest way
to learn the Radio code. A few short months,
with the aid of the famous machine and our
quick home training, and you too can be a fully
qualified Radio operator, sitting in your cabin
like the one shown above, bound out for Liver-
pool or Nagasaki!

Read the Frce Book that tells all about this
fascinating profession and our practical Govern-
ment-recognized methods of training you for it.
Send coupon TODAY—no obligation, Special
tuition offer now on, inclndes world.famous code
teacher free of extra cost with your coursel
Act at once.

NATIONAL RADIO INSTITUTE
WASHINGTON, D. C.

[ GracL. GGFER GCEUFGR

National Radio Institute,
Dept. 2TT, Washington, D. C.

Gentlemen: Without obligating me in any
way send me your free book and infor-
mation about your offer of famous code
teacher with course.
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Be an Accountant

“Jncome increased over 300%
says Huglz Dayey

UGH ).DAVEY, Jr.,used to be a2 Cost

Clerk. He enrolled with the Interna-
tional Accountants Society, and later be-
came Auditor of his Company. *I owe
my all to the International Accountants
Society,” says Mr. Davey. "My income has
increased over 300%."

HERE IS YOUR CHANCE

Our 80-page book, “How to Learn
Accounting,” tells all about the fascinat-
ing profession of Accounting—what the
work is like —what itleads to —the money
that is in it~—and how to get started. This
book is free. Mail the coupon now,

International Accountants
Society, Inc.
A Division of the
ALEXANDER HAMILTON
INSTITUTB

To theInternational Accountants Society,Inc.
3411 So. Michigan Ave., Chicago, Iil.

Send me, free, *How to Learn Accounting,”
and tell me how I can increase my income.

City .. .
169

MAigh School
=y Course in
e 2 Years

This simplified, complete High School
Course—speciallyprepared for home study
by leading professors—meets all require.
ments for entrance tocollege, business,

k leading professions.
20 othe' Over 200 n::_;f] Engineers, Bus-
erses inessMen, and Educators helped

rvpcrot‘le gpecial instruction
wrhich ﬁ:w T Wi
gour {nclinations may be, you m'tmpe

forsuccess. No matte:

1o i
s give you the practice) training you nesd«
American School

Drexel Ave. & S8th Street
Dept. H-226 Chicago

Money Back When You Finish Isie
American School, Degt H-228 Draxel Ave. 3ud 6th St., Chicagn
Send me full information oh the subject checked and
how you will help me win success In that line.

oo Architect «....Eloctrical Engineer

e Bullding Contractor «....General Education
a bile Engl weee LOWYSP

...... Civil Engineer oeee.Mach. Shop Practice
Structural Engineer ......Hoehan-l.eo_l.tngln“r

o - M.

weeCo Py Ao & Auditor w.ccr.Sanitary & Heating

...... BoOkikoe poy . Burveyor & Mapping

e Draftsman & Designer e High Schesl Graduste

Name.......

Address

BOYS! BOYS!
&UHTHROW

?

BOYS!
X

THE VENTRILO,

s littls instrument, fits in the mouth ont
of sizht, used with above £or Bird Calls, etc. Anyone can use f¢.
NEVER FAILS. Also 3 82 PAGE BOOK
which gives full i natrucfons on Vi jsn.  Formuls for
Secret Writing (Invisible Ink], 12 Money g Secreta lo

ad 10 BIG TRICKS ON MAGIC all for

ROY. NOV. CO., Dept. 717
LARGEST snd OLD!

SQUAB (3) BOOK (1) FREE

Breed squabs and make money. Sold by millions.
Write at once for free 40-page book beautifully
printed in colors telling how to do it. You
will be surprised. PLYMGUTH ROCK SQUAS CO.

8068 H St., Melrose Highlands, Mass.

Norwalk, Conn.
EST Mall Order Housedn Commecticut
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the contents, we may say, is of interest to every-
one, for are we not all dependent to the greatest
extent possible on the work of the chemist? These
headings are Agriculture and War; Chemistry and
Discase; Rubber; Gases; the Age of Metals; the
Twilight Rcalm of Matter, deai’ing with colloids;
Synthetic Chemistry; American Progress in Chem-
istry, and Research, the Key to Future Progress.
he entire book is up to the very last minute, as
facts which occurred in the spring of 1927 are re-
corded.
of this work, as it is written in simple, under-
standable English and gives the reader credit for
having some intelligence, even though there are com-
pletely lacking all’ chemical formulae, mathematical
equations, etc., which are the banc of the ordinary
lay reader. In short, if you would like to get a good
knowledge of what has been done in chemistry and
would like your knowledge in sug:}r~coatcd doses,

read Professor Darrow’s book.—G. C. B. R.

THE MOTORCAR AND ITS STORY,
by Charles R. Gibson, F.R.S.E. [llus-
trated, 186 pages, 8 x 514 inches, stiff cloth
covers. Published by J. B. Lippincott Co.,
Philadelphia.

In the present day, whenn we think nothing more
of seeing an airplane flying ahout over our heads
than we do of seeing a man walking down a street,
it is sometimes rather difficult to think back to the
heginning of the nineteenth century, ,when ‘horse-
less carriages” were under experimentation. The
automobile is such a common thing today, that we
are apt to lose sight of the fact that it went through
a period of evolution, just as flying machines are
doing today.

In The Motorcar and Its Story the author sketches
in a brief manner how some of the first “horseless
carriages” operated and how they came to be de-
veloped. Before the internal gombustion motor
was thought of most of these forerunners of the
automohile were run by steam, and even after Otto
had developed a gas engine and it had been applied
to operating vehicles, steam was used on automo-
biles. Most of these early cars ran on an average
of 4 to 7 miles per hour. In the Paris-Rouen race
in 1894 the winner, a Panhard, averaged 12 miles
per hour, and it was not until 1901 that a 60 h.p.
PPanhard averaged 54 m.p.h. in the DI’aris-Bordeaux
race,

The author attrihutes the backward condition of
the early automobile in England to the laws, which
prohibited horseless carriages in certain districts
from going faster than a man could walk. In fact,
it was required by law to have a man to walk in
front of the car carrying a red flag in his hand and
warning people that an automobhile was coming. No
such laws were in force on the Continent, and so
the antomobile industry developed faster there than it
did_on the British Isles,

Certain_portions of the hook are interesting fromn
an historical viewpoint, but the contents are, in
general, of greater interest to those living in Great
Britain than in the United States, as mention is
made almost entirely of cars built in that conntry
and which are not generally known over here. Quite
a good-sized portion of the hook is devoted to the
methods of building cars, the theory of propulsion.
energy and electrical equipment on cars. These
latter subjects are rather sketchy. in that sufficient
space has not heen devoted to them.—G. C. B. R,

ESSAYS IN POPULAR SCIENCE, by
Julian Huxley. Stiff cloth covers, 6x9
inches, 316 pages, illustrated. Published
by Alfred A. Knopf, Inc., New York City.
Price, $4.00.

The aim of this book is to arouse public interest
in biology and to maintain it. The author points
out that unless the civilized societies of today im-
prove their organization and enforce adequate meas-
ures for regulating human reproduction. and at least
prevent the deterioration of the quality of the racial
stock, they are doomed to decay and to be submerged
in some barbarian flood. In order to achieve this,
man must at least consent to think scientifically
abont himself and the intimate facts about his life,
instead of surrounding every vital problem with
prejudice. In this task, hiology must be his chief
servant, and it is with this aim in view that the
author has devoted chapters to the control of the
live stock, heredity, the inheritance of acquired char-
acteristics and the like. It is evident that after
reading this book, the layman will have unconsciously
acquired a new outlook on life and also an interest
in biology, which if ever present, was practically
buried and forgotten, k

PLANETEN UND MEXNSCHEN, by Dr.
H. Dekker. Stiff cloth covers, 514” x
733", 92 pages, illustrated. Published by
Kosmos, Stuttgart, Germany.

This is one of the very attractive little hand-
books published by Kosfmos of Stuttgart. It is
a curious mixture of cthnology and astronomy.
It treats on the subject of life on Mars, for in-
stance, taking the ground that while this planet
may have had inhabitants in the past, it is
barren of life now. Of course Dr. Lowell’s
canals have to figure, and in a way it may be
said that it wonld take a German to produce so
readable a book covering the great world or
“kosmos,” and the little world, the microkosmos,
or man. The book will repay careful study.

‘The average layman need not bLe afraid.

IFON_Z1°A

LZ61 934

S3THOLS ONIZVHWV

Based on
Scientific Fact
Every 2 5c Where

HE WORLD’S foremost
scientific writers, such as
H. G. Wells, Julian Huxley,
Cecil White and others, con-
tribute the products of their
imagination to this magazine.

And they are truly Amaz-
ING STORIES created by these
men. You will travel to lands
and queer places never be-
fore disclosed to man; strange
people will weave a deep
fascination about you; and
an experience of sheer read-
ing pleasure will be yours.

Get the magazine now
from the newsdealer; it will
be 25 cents well spent.

Subscription $2.50 the year

EXPERIMENTER PUB. CO.,
230 Fifth Ave.  New York, City
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Orders-Inquiries

and Mailing List Catalog

Gives counts and prices on over 8,000
different lines of business. No matter
what your business, in this book you
will find the number of your prospec-
tive customers listed.

Valuable information is also given as to
how you can use the mails to secure
orders and inquiries for your products
or services.

Write for Your FREE Copny
R. L. POLK & CO., Detroit, Mich.

Largest City Directory Publishers in the Werld
Malling List Compliers—Business Statistics
Producers of Direct Mall Advertising

Quick Acting “YOUTHRAY"
For MEN and WOMERN

Not a dye or henna. Not just a darkener

that colors hair down to the sealp then
leaves it gray again as it growi out. Not
romethin, ﬂyou have to ecg]on using.
Entirely different. Perfectly harmless.

NoStreaks,No After-Graylng atRoots

Apply YOUTHRAY to scalp. Restores original youthful

co?or by replenishing natural color pigment thru hair root.

Quick resuf i
YOUTHRAY is the true hair color

restorer, So certain, so positive are

FREE TRIA we lhntYomHRAYwnaxka‘nég'ou that

we back it with an unqualified, unconditionsl GUA Write
1 lanati UTHRAY and full particulurs of
S AR AT ¥, EObenn. Sehaosdy:

Ray Laboratories, 646 N. MichiganAv., Dept. 472, Chicago

ts will absolutely amaze and satisfy you. ¢

-
¥ Sitverold, Cushion
Jewgled Movement Shaped Case

Radium Dial

arsoteed wateh canfiot be manufactured in America “for
Genuine leathet.strap. Accmi --durable--band
NEY. Pay oo delivery §3.99 pl

My big 1928 Radio Cat-
alog. Call Book and Trou-
ble Finder. 132pagena sbout
Radio. Chock full of newest cir-
cuits—kits, transmitter parts, short
wave outfits, eliminators and epeakers.
Thousands of bargains at lowest wholenale prices.
A regular Radio Encyclopedia—Free. Write toduy. -
American Auto & Radio Mfg. Co. ;
MAKRY BCHWARTZHERG, FRES.
Dept. 275 Americon Radio Bidg., Kansss City, Me.

£ OQur  mew catalog, listing 5,000
Chemieals, 2,500 'lustrations, Lab-
3, oratory Apparatus and 1,000 books,
sent on receipt of 50c.

2 LABORATORY MATERIALS CO.
635 East 71st St., Chicago, U.S.A.

i

I Positively Guarantee

|l to increase your arms one-half inch

in slize, chest one full inch, strength

25%. health, 100% in one week’s
time, by following my instructions
and using my exerciser 10 minutes
mornings and at night. 8end $1 for
complete course and exercisers. Sat-
isfactlon guaranteed or $1 refunded.

{ PROF. J, A. DRYER
Box 1850-G Chicago, Ill.

BALLOON AND AIRSHIP GASES, by
Charles deForest Chandler and Walter S.
Diehl. Stiff cloth covers, 6 x84 inches,
226 pages, profusely illustrated. Published
by The Ronald Press Co., New York City.
Price, $4.00.

This book, which is but one of the volumes in
the Ronald Aeronautic Library, is divided into two
main parts. The first part describes the production
processes used for hydrogen and helium and the
compression and storage of gases, and is written by
Charles deForest Chandler. The second part, de
scribing the physics of gases, is by Walter 8. Diehl,
The subject matter is intended to supply informa-
tion for military and commercial manuFacturers en-
gaged in producing balloon gases. The first part,
while it deals with helium, gives a general descrip-
tion of the equipment with the method of production.
The physical formulas neceded in gas computations
are given in the second part, as well as many
physical tables which should prove useful to re-
search engineers. The text is so arranged that the
book may be admirably used as a reference hand-
book or as a textbook in aeronautical schools. Those
engaged in aeronautics of the “lighter than air”
will find much of interest in this volume.

PRESSURE AIRSHIPS, by Thomas L.
Blakemore, S.B.,, M.S.A.E., and W, Wat
ters Pagon, A.B, S.B.,, M.CE. Stiff cloth
covers, size 6 x84 inches, 312 pages,
numerous illustrations. Published by The
Ronald Press Co., New York City. Price
$8.00.

This volume is divided into two parts; part one,
written by Thomas L. Blakemore, deals with non-
rigid airships, and part two contains a_description
of the semi-rigid types, by W. Watters Pagon. The
volume is a result of the experience gained by the
authors in the U. S. Army and Navy. both during
and since the World War. However, the text is not
limited to American practices alone, various Eu-
ropean sources of information have been drawn
upon freely, especially regarding the semi-rigid
types. The book will be found useful and interest
ing by students, aeronautical engineers, designers,
and others interested in pressure airships, in which
the gas acts as a stiffening factor.

THE GIST OF EVOLUTION, by Ho-
ratio Hackett Newman, Ph.D. Stiff cloth
covers, 5% x 734 inches, 154 pages. Pub-
lished by The Macmillan Co., New York
City. Price, $1.50.

The author, mn writing this book, shows that one
can believe in God and in religion and can be a
good Christian as well as an evolutionist. The work
has been written in a clear and concise manner,
with a view toward reconciling evolution and re-
ligion, as well as giving to the layman a compre-
hensive and condensed treatise on this much dis-
cussed subject. Numerous proofs and evidences of
evolution are set forth so that the reader will obtain a
clear outlook on evolution and glean much informa-
tion and intcresting facts concerning it.

KLEINE ELEKTROTECHNIK FUR
JUNGEN, by Hanns Gunther. Stiff cloth
covers, 514" x 734", illustrated, 254 pages.
Published by Franckh'sche Verlagshand-

lung, Stuttgart, Germany.

Again we find one whom we may say is Child-
hooﬁ’s Friend, Hanns Gunther, really Dr. W. De
Haas, telling all about electricity for the bene-
fit of the young. The book is very attractively
illustrated with a sort of free hand effect and
constant regard is kept to the fact that it is
designed for children. Simple battery construc-
tions using electric light carbon as the case
may be, then going on the batteries using plate
and all quite suggestive and naturally enough
all the more or less old fashioned types of bat-
teries are given.

VOM SANDKORN ZUM KRISTALL-
GEFASS, by C. J. Stahl. Stiff cloth
covers, 54" x 733", illustrated, 76 pages.
Published by Dieck & Co., Stuttgart,
Germany.

This interesting little book traces the path of
silica from the sand bank to the glass works
where made into a suitable “batch’” with lime
and soda or potash as the case may be it is
melted down to the beautiful transparent glass
which rcally should always be an object of
admiration. ~Considering that the scientific mind
that outgrows the facufty of being surprised at
the most_every day achievement of the miechani-
cal arts is taking a back step, an enormous sheet
of plate glass such as we see in the store win-
dows absolutely transparent without the sug-
gestion of tint of color about it is a true miracle
of technology. One feels in looking at this little
manual that the pity is that it I3 not longer.

LLES LAMPES, A PLUSIEURS ELEC-
TRODES ET LEURS APPLICA-
TIONS. Stiff cloth covers, 612" x 10"
326 pages, illustrated. Published by Eti-
enne Chiron, Paris, France.

This book is a translation into French from
the Polish. A few words of introduction by
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Secrets

of Magic

Baffling secrets of the world’s greatest
magicians— mysteries never before
divulged—supernatural effects of the
Orient—massive stage illusions—the
most priceless, most treasured Secrets
of the Magic Profession now—for the
Jirst time—disclosed to YOU in the
great Tarbell Course in Magic. Learn
to perform like a real magician in a
short time—in your spare time—at home. Be
the life of every party—the center of every
crowd, wherevell}ﬁou go. Business and social

success are YOURS when you know Magic.
And it’s EASY with the Tarbell System!

Astonish Your Friends

Study the first lesson and your friends will be
amazed at your wonderful Magical powers.
You willhavethat magnetic power that gives
you instant popularity in any crowd. Every-
one will marvel at your ayp arently super-
natural, psychic power. U possess this
talent nowl Surpnisingly easy to bring it out.

d the coupon below now—and out
how easily you can do it.

Earn $250 to
$1000 a Month

From Impromptu Tricks through Slei%t of
Hand to Great Stage Illusions — EVERY-
THING is taught to you so that you can go
right out and MAKE BIG MONEY WITH
MAGIC. There is a tremendous demand for
Magic Entertainment. Clubs, churches,
schools, conventions, theaters are on the
lookout for Magicians— and they pay $25 to
$100 for perhaps half an hour’s program.
Kee lgn:»ur job and make a lot of EXTRA
MONEY on the side. Just master a few
easy tricks. Salesmen—business men—pro-
fessional men—all can use Maglc to gain
popularity and profits. Easy for YOU to
make $250 to $1000 a month !

Special Limited Offer!
Mail Coupon!

You can now get this great course, endorsed
by the world’s greatest magicians, at a
special low price. But you have to act quickly
to get in on this offer. Write today S X

Tarbell System Inc., studio14-22
1920 Sunnyside Avent e, Chicago, L.

Tarbell System, Inc., Studio 14.22
1920 Sunnyside Avenue, Chicago, Iil.

Please send me your big FREE illustrated and colored
booklet giving full information on the Tarbell System
of Magic. No obligation on my part whatever.
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“Four Raises in
Two Years”

“AND it hasn’t been hard to get them, either, Why
it seems only yesterday that 1 was wondering if 1
would ever make as much as $45 a week. And now
I'm making $7S5.

“Tom Dawson was speaking about it today. ‘Gee,’

he said, ‘I wish 1 had started studying with the
1. C. S. when you did. Here I am plugging away
at the same o!g job and the same old salary while
you've gone ’way up. 1 bet you're making twice as
much as I am. And to think that two years ago
we were working side hy side.

“T told him it wasn’t too late if he would only
make the start and he said he was going to send in
one of those I. C. S. coupons right away.

“] hope he does, because an I. C, S, course is the
very thing he neceds to get out of the rut. I wouldn’t
be making anywhere near $75 a week if 1 hadn’t
started to study just when I did.”

Every day. in office. shop and factory, you will find
men who are being given better positions and larger
salaries because they are studying at home in spare time
with the International Correspondence 8chools.

An I. C. B. course helped Jesse G. Vincent to rise
from tool-maker to Vice-president of the Packard Motor
Car Company, It helped George Grieble to rise from
a stone-mason to the owner of a business paying $12,000
a yoar. It helped Bert 8. Remaley to increase his salary
ten times. And it will help you too, If you will only
make the start.

Mail the Coupon for Free Booklet

INTERNATIONAL CORRESPONDENCE SCHOOLS
“The Universul U'niversity”
Box 6220-E, Scranton, Penna.
Without cost or obligatlon. please send me a eapy of
your booklet, ““Whe Wins and Why,”’ and full §anlculm
about the subject befor¢ which 1 have warked X:

Industrial Management Business Carrespondence
I’ersonnel Management show Card and 8lgn
Traffic Management Lettering
Business Law Stencgraphy and Typing
Accounting and C.P.A. Civil Bervice

Coaching Railway Mail Clerk
Cost Accounting Comman School 8ubjects
RRookkeeping High School Subjects
Secretarial Work O Magazine and Book
Spanish  [J Salesmanship Tllustrator
Advertising O Ccartooning

TECHNICAL AND iINDUSTRIAL COURSES

a [ French
Electrical Englncer Architeet
Electric Lighting Architects’ Blueprints
Mechanical Engineer Contractor and Bullder
g

Mechanical Draftsman E.\rchlteﬂural Draftsman

Machine Shop Practice
Railroad 1’ositions Structural Engineer

QGas Engine Operating Chemistry (] Pharmacy
Civil Enzineer [[] Automobile Work
Surveying and Mapping 1 | Afrplane Engines
Metallurgy [ Mining ‘| Agriculture and PPoultry
Steam Englineering (] Radlo [°| Mathematics

Concrete Buflder

Street Address.

Clty..ceuenen State

Occupation
It you reside in Canada, send this conpen tn the Inferna-
tional Correspondence Bchools Canadian, Limited, Montreal

WANTED MEN

Ta Make Metal Toys and Novelties
A NEW BUSINESS in Ameriea
ofters you great chance for Iiig
Profits, As our Representative
you will do I¥Ig Business making
‘Toys, Noveltles, 5 and l0c Store
b, Npecialties, Auto Radiater Orna-
—_— T el ments, ete. We co-operate in seil-
ing goods you make, also buy them from you. AN
opportunity of a lifetime for the right man to connect
with a firm of many years’ standing. 8mall investment
puts von on road to xuccess. WE FURNISH COM-
“TE OUTFITS AND START YOU IN WELL-
BUSINESS, NO experience neceskary. ACT
QUICKLY if you want ta handle Iiig 1928 Wholesale
Business and orders now helng placed. Wrlie
ONCE for free catalog and Informatlon.
AST PRODUCTS Co

" New York

E
Dept. E, 1696 Boston Read

“BECOME._A LIGHTNING _
TRICK CARTOONIST'

Send $1.00 for Beglnners® Instructions with
taugh producing program of 23 comic trick

drawings. Catalog of Chalk Talk supplies tree.
BALDA ART SERVICE. Dept. 4. Oshkosh, Wisconsin
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Professor Pozaryski says that in Poland where
the Radio industry is starting the scientists
were about to awaily themselves of all that other
peoples had accomplished up to date. The pres-
ent book uses the mathematical developments of
the subject to the fullest extent, giving numer-
ous equations in calculus, so that to really get
the good out of it, one must be a finished mathe-
matician. It has numerous illustrations in the
shape of diagrams and a very full set of biog-
raphies are given as an appendix and a full table
of contents may be supposed to take the place
of an index. "hen we consider that there are
very mearly 150 conventional signs given in a
{;rel.imingxry list the extent of the bLook may
¢ imagined.

PREHISTORIC MAN, by Keith Hender-
son. Stiff cloth covers, 6 x 8 inches, 272
pages, 102 illustrations. Published by
E. P. Dutton & Co., New York City.
Price, $3.00.

In a vivid and picturesque style, the author
tells the story of man's ascent through the pre-
historic ages. Nothing more fascinating or inter-
esting has been written about the cave dwellers,
the beginnings of tribal custems, dress, and be-
liefs. The text is further enriched by a number
of unusual illustrations. As one turns the pages
he takes a delightful educational journey into
man’s prehistoric past.  The book is th woughly
informative without being too technical, and is of
ready reference for pepular education, a> well as
of genuine literary worth,

NEW METHODS IN GEOMETRICAL
OPTICS, by Charles S. Hastings, stiff
cloth covers, 5'%”x8”, 103 pages, published
by the Macmillan Co., New York City.
Price $2.00,

The text, which is a physical work, replaces the
data ordinarily employed in calculating optical sys-
tems by real entities, such as, wave surfaces, wave

velocittes, and surface curvatures. The designer of _

an optical system often lacks a means whereby
crrors in color correction, or any zonal difference
of focal distance may be corrected. In this bouk
the fundameuntal eqnations of optics have heen re-
placed hy quantities which can he defined either in
place or in time. Thus the fundanental equations
are greatly simplified, their derivatives are casily
found, and the labor required in designing a lens
system is reduced considerably. In this book a new
method in optics is presented, with special attention
given to the design of centered opticad systems. [he
advantages accompanying the use of readily deduced
derivative cquations are clear to the mathematician
amd should certainly recommend themselves in actual
practice,

ISOSTASY, by William Bowie, stiff cloth
covers, 53,”x8%1”, 275 pages, illustrated,
published by Ii. P, Dutton & Co., New
York City. Price $5.00.

In writing this book the author has considered
the two views on lIsostasy, One holds that the
carth’s crast extends to a certain depth below sen
level, and the other, that crustal matter has uni-
form density with varying thickness. The writer
is convinced from his siudies that the former theory
is the nwre logical. The Pratt theory is used in
applying isostasy to the consideration of the earth’s
crust and the processes which cause horizontal and
vertical movements on the surface. The great mass
of litcrature dealing with isostasy is enormous, and
has been presented in a comprehensive form in this
text.  The book shonld be exceedingly valuable to
petroleum and mining engineers, professors of geol-
ogy, and students who are interested in this sub-
ject,

THE ROMANCE OF THE ATOM, hy
Benjamin Harrow, stiff cloth covers, 514" x
73", 162 pages, published by Boni &
Liveright, New York City. Price $1.50.
This book describes in non-technical language the

achievements of chemists and physicists in solving
some of the deep mysteries which are hidden within
the atom.  Much of the mystery within us and
surrounding us can be explained with the help of
these atoms.  The text deals mainly with the atomic
inner structure, tracing the story from the time
of alchemy up to the present day. The concluding
chapters 1n the hook deal with the origin of life,
and the application of science to our present every
day existence.

THE STORY OF THE ATOM, by W.
F. F. Shearcroft, stiff cloth covers, 5”x
7v,”, 77 pages, published by Greenberg,
Publishers, New York City. Price $1.25.
The story of the atom has been written from the

popular standpoint, and is an exposition of this
fascinating subjcet for the non-technical reader. The
book is plainly written and will be read with
pleasure and profit hy the layman. The atomic
theory, the molecnle. radio activity, and disintegra-
tion are explained in simple language devoid of all
technicalities. The book is but one of a science
series written in popular style for a non-teehnical
public,

IDA C. BAILEY ALLEN

For the
Housewife

IDA BAILEY ALLEN’S

COOK BOOK

Special Price
$1.98

REGULAR PRICE, $2.25

THIS foremost expert of Domestic
Science discusses freely on cook-
ing and the menu, incorporating
into this one volume all the knowl-
edge and experience of many years’
experiment.

2500 Recipes
1001 Pages

This is a valuable book, and an
important factor in the conduct of
a household.

You will find such topics as
these, by this international author-
ity, will lend a much needed helping
hand: Purchase of Foods, Dieting,
Feeding of Children, Vegetarian
Menus, Seasoning, Table Settings,
Using Left-overs, Feeding the Sick,
Foreign Dishes, Church and Club
Suppers, Outdoor -‘Meals, Canning,
etc.

Use This Coupon

CONSRAD CO., Inc.,
230 Fifth Ave., New York, N. Y.

Gentiemen: 1 enclose $1.98; please send m
one copy of 1da Balley Allen's COOK BOOK.
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225,000,000 AUTO UWNEB;
| Need This ot 47 E,
NEW _I_Device.

-,

Automotlve
engineers
claim that Y5

gy in gasoine
15 wasted. Think of the sales possibiities in
offering the new Whirlwind Carburetor desvice
when you can show car owners it saves Its cust
every few weeks in gas saving alone.

50 MILES ON A GALLON OF GAS
in actual tests. Owners also re&)on more
power, quick starung, instant pick-up, and
disappearance of carbon.

GET TERRITORY QUICK
Men are now being appointed in each localit.
10 take care of the tremendous demand. Terrly-
mr&xl)s fast. Our men easily can make
$5,00010$6,000: yes, even $10,0003 year. Spare
time workers make $20 and even more daily.
A Whirlwind Gas Saver is provided
workers free 1o enable them to

our won-

sample
derful money-making offer.

WHIRLWIND CARBURETOR COMPANY
999-171 E. Third Street Milwaukee, Wisconsin

EARN UPT0°250.fr»SALARY

as a Railway Traffic Inspector
A - i
i !

£ For years, our graduates have

c 1
X Al at $120 or more per month and rise
‘}. L rapidly 1o 8175, 3200, or $250 per
h _-‘_.\'x-‘ A8 a Hallway Trafic Inspector, you are

= nine
1 been oﬂentsd positions as Traffic In-
mon!
a
practically your own boes, see new

a salaries, plus ex-
penses, 8 few days after leting

and each minute, report only to high officials, are

rapidly advanced. It's hedthfuk outdoor work, with regu-

lar hours. Hundreds of Satis! Graduates

Write today for booklet D-27, giving full detalls and con-

tract ngree{m to refund your money if position s not

offered_after %muon.
STANDA BUSINESS TRAINING INSTITUTE
Div. 27, Bufiale, New York

MPLETE MACHINESHOP

*TRIC MOTOR ATTACHMENT

.

attachments for Grind-

ing, Pollshing: Sawing, Drilling, cte.

7 /2-inch and 8/8-inch shaita State sise.
$—NEW EL RIC MOTO

BECOME A PHOTIOGRAPHER/

*ascinating Work_~ BIG PAY ~ Lcarn Quickly’
- Earn $50 to $250 Weekly
%, Write for Free Fascinating Nlustrated
%' Book, Tells how you can me 8 Suc-
cessful Movie Photographer, Portrait,
—= Commerclil or News Photographer. Learn
in your spare time at home or at our New
York studios. Free Employment Service.
N.Y. INSTITUTEof PHOTOGRAPHY

10 West 33rd St., New York, Dept. 82

TELEVISION

Specially prepared 16" dises with

58et‘;bla drifled on spiral; also holes

in center for 4" ors?i" shaft, ready

for mounting.

Aluminum $10.00. Fibre $6.50
Per Palr

All other apparatus for Television
Experiments supplied.
POHL BROTHERS
_3541 Michigan Av., Detroit, Mich

VOLT-AMMETER

Above is a view of a new combination volt
and ammeter which has recently been devel-
oped. The imstrument has four terminals,
two at the bottom and two at the top, which
enable it to be connected as a voltmeter or
ammeter, An adjusting knob is placed on
top of the meter in order to correct any in-

accuracies of the pointer.

—1P'hoto Courtesy Roller-Smith Co.

NEW ORANGE SQUEEZER

J -
e "
Above is a new orange or lemon squeezer
which was recently shown at the Annual Food

Show in Los Angeles, The device is cranked..

by hand and is said to be extremely efficient.

The receptacle for the oranges is made of

white china, and the squeezer is mounted
upon a metal base.

“PUSH-BUTTON” CABLE

; -:-s.t Builders! Savso Money! -
S Ky iy oy
g}rb. eabinets,
plies, 1f you want the best for the least
money, you need this catalog.
v SHURE RADIO COMPANY
345X West Madisen St. Chicage ; (Il

Be a Tire Surgeon—Make $7500 Yearly

Eaay o make Bl o o pericncs nocemaary We
test 80 m o experience o

teach ﬁeg_ 18 complete lessons. BE YOUR OWN
BOSS{wDon't work for somebody else. Be a real money
aker. Get the fucts how others aremakingbigmoney. Write
TODAY for FREE Book, *8teps to Buccess’’, no obligation.
HAYWOOD TIRE EQUIPMENT CO., 1312 S. OskleyAv..

A new kind of electric cable for carrying
small currents has recently been invented in
Berlin. It is a system of wires woven in a
loose braid and is separated by an elastic
non-conductor, which permits a contact to
be made at any point, merely by pinching
the cables This invention abolishes the
n

ity of push-buttons at set points.

A brilliant future with big pay awaits you in two new
granchcs of electricity—Electric Refrigeration and
adio.

LEARNED IN In 3 months only—just 90 days you
MONTHS can be one of the new group of trained
experts who will guide and develop the

most fuerutive and newest of America’s gigantic industries.

Everywhere competent men to merchandise, install and service
Electric Refrigeration and Radio Equipment are in great de-
mand and are earning big pay. Now you can qualify for this
opportunity by means of our complete and intensive three
months, practical laboratory courses. Think of It. Only 80
dire andd you exn be earning at this fascinating work 1he high
saluries pald eaperts in a new Industry.

Complete, Practical
ELECTRICAL EDUCATION

Learn by the , approved scientific methods which our
23 years of specializing enables us 1o give you. Complete Elec-
trical Engineering Courses with B. 8. degree In 3 years. Shorter
courwes 1n Commercial Electrical Engineering, Jurdor Electrical
Fnginecering, Automotive Electricity, Armature Winding, A. C.
and D. C. Motors, and all other branches of Electricity.

Also Home Experts

Study Needed
If.you are unable to Trained mechanics can
come 1o Milwaukee— not service these new
the Eicctrical center of machines of Radio and

America—for your
trairdng, we will teach
you at home. New,
easy way with complete
laboratory «quipment
starts you on the road
to become an expert
Electrotechniclan.

Refrigeration. Special
training s essential.
Experts are pititully
few and the demand is
for men, men and
more men with big re-
Write today for full sponsibilities; well pald
particulars  of course positions, open— walt-
you are interested in. ing.

FREE BOOKLETS

Dor’t miss this fortune-making opportunity. I.et us prove
woat wesay. Let us send you our literature on the course you are
most interested in. 1t's free—no obligation—the ¢ upon will
bring 1t to you—no fuss—no trouble. Be sure to mention course
interested In, age and education.

New Class Organizing Fel, 12—Act at Once

SCHO)LOF ENGINEERING

of Milwaukee

Founded 1906. Owna and operates Radio Stations WSOE and 980

Dept. S.1.228, Jackson & East Wells St., Milwaukes, Wis.
— — = ame —-MAIL COUPON NOW m— e — — =

SCHOOL OF ENGINEERING OF MILWAUKEE
Dept. S.1. 228, Jackson and E. Wells Sts.,
Milwaukee, Wis.

Please send me, without cost or obligation, full particulars
of the electrical course 1 have checked, and your big Free
Book telling about your institution and how It will fit me for
a big tion in the electrical feld. Also tell me about your
Earn- -You-Learn Plan.

(Be sure to check courses Interested In)

....Electrical Engineering, B. S. ree In 3 Years.
. .Commercial Electrical Engineering, 1 Year.
. ...Junler Electrical Enzlmrlng. 1 to 2 Years.
.. .Master Electriclan, 6 Months.
" A,C. and D.C. Armature Winding, 3 Months.
. Light, Motor Wiring and Testing, 3 Months.
_." Automotive Electricity, 3 Months.
. Refrigeration, 3 Months.
.Radle Sales and Service, 3 Menths.
Home Study Laboratery Service.
lodlnyour“ rn-While-Yeu-Learn’ Plan.

_...laminteres

NAMC. ... vvrnenonen snmnenranaas £ 58000000000a00000
P L P LR

{071 52 R LR State

Edueatlon.. ........... . . .
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Test at Our Expense!

s
Full 5-Inch S 4

Size
“ROSE MARIE PERFECTOS” are hand-made—in model
sanitary factories—of selected long fillers—grown in the
celebrated Cagavan Valley. They are mild—iree, even-
burning, and produce a pleasing flavor and aroma.

How Can It Be Done?

is a natural question, but explanations are simple. Owing
to low living costs in the Philippines, the manufacturers
can afford to sell “Rose Marie Perfectos” at about one-
third of what we would have to pay elsewhere for like
quality. We import direct and sell smokers at half the
established retail price. But by buying by the 100. you
save half on your smoking expenses. I'resh stock is received
every two weeks in air-tight boxes, as well as in protected
cases,

No better cigar can be found. retailing at even 15 cents
each. If import duties were imposed you would have to pay
25 cenls each, at retail.  Your first 100 order will cost us
about 3 times our profit. We make our profits on the
frequent and continuous repeat orders. Order 700 Rose
Marie Perfectos NOW.

Smoke 10 On Us

with an open mind. If you are not delighted, return the
other 9o and get your $1.00 back—without question or

equivocation.

When ordering, add 2sc postage if East of Pittsburgh.
If West, add 40c. Or 'wxsll send C. O. D.

NATIONAL CIGAR COMPANY
Importers of Cagayan Valley Cigars
Dept. 16 B, 969 Broadway Brooklyn, N. Y.

Now! Alibrary in magazine form delivered
postpaid to your home from the Nation's
Capital.

It's the “Pathfinder’! Published
every week of the year, Ofinterest to the
entire farnily, lntereslh:rl Instructivel
Gives the world’s latest doings. Contains
valuable information including a weekly en-
cyclopedia of events. -‘ tion by well
%\ known uuthors in a single insue worth the
*s sgl fon. Lota of fun
. Interesting picturer
nd many other featur es make the -
finder the choice of one million families.
Youwill keep every copy as areference.
Fora limitedtime only.to interest new
friendn,we will send the next 10 jssues

1 CATHFINDER .

v’uh&nnan. b.C.

—_— e TS
Write for my Big 1928 Radio Catalog
—just off the press, Thousands
of marvelous ing in nation-
ally advertised goods. All the
LATEST IN RADIOS and

equipment. Lowest whole-
sale prices. B

regu
spcyelope-'

ia on Radio.
Al sbeu | treuble finding,
FREE Lo
Call Book and Cat-
alog. Get your copy to-
day, Send pos now!
American Aul:" Radlio Mfg. Co.

HARRY 8Ci RTZBERG, PRES,
Sept. 273 Amsricsa Radie Bidy., Kansas City, Ma. 3

Single Acting High Speed
Model Steam Engine
Type Q. Stationary—1 in. bore
1 :2 DAt ok, Weight, 8
1a5. @8 Price complete,
$17.00, .
R Boteen, Bover Tt Satalomm 206, (refunded

on first order.) )

8Bathe Mig. Co., Dept. 2-5214 Woodland Ave., Phila., Pa.

COMICS”/

~10 ea‘}y, interestind lessons
Full of fascinating instruction
COMPLETE

Sent 1o you postpaid for~ !5

WRITE FOR FREE CIRCULAR — (s =ng

CARLSON CARTOON SERVICE
Dept, T 116 West 39°5t. New York
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Home Broadcasting—A New
Pleasure

(Continued from page 917)

is to be shown to its best advantage. If an
artist learns to vary the distance between
himself and the microphone, or inclines the
head slightly out of line, there will be no
blasting on the phrases which are to be
stressed.  This, of course, is taken care of
at the present time by the operator at the
control board of the transmitter ; but unless
he is familiar with the music to be sung or
played, there will be some blasting. Now.,
however, with the aid of this device, the
home critic can advise the performer,

Imagine the amazement when one walks
into the room, in which is placed an ordinary
broadcast receiver reproducing with utmost
fidelity the strains of a dance number which
the announcer says is coming from station
2LO0, London, England. A very clever stunt
is that of cutting the microphone into the
circuit an instant before a regular broad-
casting station is to make its announcement.
A suitable announcement can thus be made
before the regular announcement and the
switch thrown, again cutting in the regular
radio bhroadcasting station.

By a strange twist, this instrument per-
mits reversing, that is, if there is a conver-
sation in the room in which the radio re-
ceiver is placed, the speaker of the sct will
pick up and transfer this speech to the room
where the “broadcaster” is located. Numer-
ous possibilities are thus suggested to the
“broadcaster.”” Numbers can he requested to
be played by the radio receiver and the
astounding part of it all is that the receiver
will usually comply with the request. The
home broadcaster is again at the bottom of
this trickery and either sings into the micro-
phone or plays the selection upon a pheno-
graplh in some distant room. \ith this de-
vice the home broadcaster should have no
difficulty in fooling his friends during a
pleasant evening of varied amusement. An-
other novel experiment is using the device
to reproduce telephone conversations over
the loud speaker of the radio set. A switch
is used to cut the speaker in or out of the
circuit, as the case may be.

The device besides proving to be an
amusement in the home should also be a
great help to those having youngsters. In
order to get them to bed early, or hehave
properly, the broadcaster can adjoin to an
adjacent room and imitate the Sandman,
Santa Claus and any other fairy tale char-
acter which may have impressed itself upon
the juvenile mind.

The broadcasting unit may also serve prac-
tically in the husiness world by using it for
inter-departmental communication, whereby
the head of a firm will be able to talk to
any one of his subordinates. This would
necessitate. however, the use of a switching
system which would cut in on the particular
line wanted. Engineers who are now work-
ing on this idea say that the main difficulties
have been overcome and that it will soon be
put to use in this mamner.

The simple device which will supply all of
the pleasure and entertainment as outlined, is
not costly and consists of an adapter which
is plugged into the detector socket, with a
switch to cut the microphone in or out of
the circuit. The signal is amplified by the
audio system employed in the radio receiver,
and is then reproduced by the loudspeaker.
There are no external connections to be
made to the home broadcasting outfit, and its
installation and operation are extremely
simple.

A

MODELS

wizard

RUDY WIEDOEFT
ofthe saxophone, compos-

er; radio, stage;, concert
hall and record star. Frank
Holton, masrer builder
of band instruments.

These two dreamed a
dream of a super-saxo-
phone. ' Their genius ful-
filled it. The new Holtons
in the Wiedoeft Model
are as outstanding in tone,
tune, ease of playing and
lightning response as Rudy
Wiedoeft’s artistry itself,

Free ten day loan. Write

for Application Blank.
FRANK -HoLTON & COMPANY

326 Church 5S¢, Elkboen, Wis.

Hollon

America’s

Mulsitudes of persons with defective hearing 3nd Hesd
o + Noisesenjoy conversation,go to Theae
treand Church becausethey useLeonard
Invisible Aatiseptic Ear Drums., Tiny
Megaphones fitting in the Ear eatirely

outof sight. Nd wires, batteriesor

bead piece. Theysre Unseen Com-

forts and inexpegsive. Write for

booklet sads ofthe

inventor whe was himself deaf.

LEARN WATCH REPAIRING

You can learn by our modern and orig-
inal system of instruction every part of
the Watch Repairing Trade at home
a8 good or better than at a shop. You
g can earn money while learning »nd se-

% cure a well pay.ng pes.tion cr start in

y business after completing our course ot
fnstruction. Geod watch repalrers are
¥’ always indemand and earn from £50 to
$75 per week, For particulars apply to

iL A: liE SCHOOL OF WATCH REPAIRING
T“EIS? Iltl?lor? Street Milwaukee, Wis.

WADE BENCH LATHE

Cap: 47 dla. x 12" fength.
¢ Sliderest  has  travel en
o tive of bed.
Lead-screw inside bed.
Hollow spindie. Turn-
j Ing, focing,  boring,
n datack $34.00. No. 2 Lathe

3 . No. 1 Lathe plain headstoc! .00. No.
L‘l'fn“".ﬁ.'.‘;a hnl'!‘tt:clt $58.00. Elther lathe 4*x18* $7.00
extra. Complete line of accessories, Catalog sent free
The Gereld Ce., Dept. $-29, 120 Liberty $t., New York

WHY NOT 20 Symy. Samme, T3 s
g butterflies, msects. | buy undreds of hinds
for collections. Seme sorth §1 10 $7. Simple work with my lnstruc: ¥
tions, pickures, pricelist. Send 10c [NOT STAMPS) (or my Prospectus
before sending butterflies. Mr. Sinclair, Dealer in In-
tects, Dept. 47 Box 1424, San Diego, Calif.

“
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Sheets of Cards
or Visible Records

Handifax—A wonderful
" inventlon—ifelps  Dbusl-
- ness.  Visuallzes  facts
to execntives. 50 (‘ard-
eheets show 1000 eurds.
Vistble space «n each
card V4 or 1in. FEasy
to analyze

P\ Color  slgnals  ‘“‘flag”

’ your attention.  Cuts

record-keeping costs

407, Quick for use

in reference or post-
ing.

Good for all Kkinds of
records,  Any  size—100—
1.000 — 10.000— 1,000, -
000, _Your present system
can be used. Very low cost
-—very compact.

ROSS-GOULD CO.

i
Samples 404 N. 10th St., St. Louis, Mo.

Lear

Be an electrical speciz.list.’Gain quick success in this most
fascinating and profitable field. Learn at National in the
center of tremendous electrical projects costing more than
$100,000,000.00 = unlimited opportunities now.
Practical, i by Natjonal's job-experience
hod in 6 to 9 ) hical st
School endorsed by leaders in electrical industry. You learn
:Il} branches of .clccuicim radio. Million dollar institution;

3 and traini

e L holr
S r g enc e e ot SOOI
FLECTRICAL CCHOOL

LOS ANGELES, CALIF.

HOW TO OBTAIN

A Perfect Looking Nose

My latest improved Model 25 corrects
now 1}l-shaped noses quickly, pain-
lessly, permanently and comfortably at
fiome. 1t is the only noseshaping ap-
pliance of preclse adjustment and a
cafe and guaranteed patent deslce that
will actually ghie you a perfeet looking
nose,  Write for free booklet which tells
you how to obtain a perfect looking
- # nnse. M. Trilety, Pioneer Noseshaping
. Suecinllst, Dept. 301 4, linghamten,N. Y.

AROUND THE WORLD WITH
THE INTERNATIONAL CLUB

Exchange letters, post cards. magazines, form interesting and
educational friendships with members in Oid Mexico, Spain. Cuba.
Porto Rico, Central and South America  Language students.
travelers, educated young people everywhere, send 10 cents in
stamps for booklet and full particulars:

INTERNATIONAL CLUB. BOX 670. HAVANA. CUBA

120 Miles on 2 Gals. 2f Gas

Starts Coldest Motor Instantly. For all
cars. Including new Ford. Oue Free to
Exclusive Agents. Liberal drawing ac-
count and traveling cxpenses guaranteed
to distributors,
CURTAN-QUICKSTART CO.
Dept. 863-B, 154 E. Erie St., Chicago, Ill.

| 6w$75“’eeklv Building

Radio Sets

Joln the Association! We traln you to huild and repalr
radlo sets—start you in husiness—enahle you to exarn
$3 an hour upwards, Free 5-Tube Radio Set to mem-
bers, Wrlte for speclal limited-time plan wherehy
yn(\]u' membersiip need not cost you a cent. \Vrite
today !

RADIO ASSOCIATION OF AMERICA

Dept. SN-2 4518 Ravenswood Ave, Chicago. il
Learnwith real taole on real rquipment. Nobooka:
Address DEPT

FCTRICNY 85
o temons. A few meeks teaining Bts m’:vﬁ-‘my‘hb:
Claveland, 0.

"
$50 5 week and up. Write for BIG FR
tuition offer including R R fare and board
eOWEENY ELECTRICAL SCHOOLS, Cinsiansd, O

S. & L. 3-Tube A.C.-D.C. Set
By PAUL WELKER

(Continued from page 919

OPERATION OF THE RECEIVER

This three-tube set is simple and flexible
in operation, most of the tuning being doue
with the variable condenser. Regeneration
is controlled by the small knob on the left
hand side of the panel, which regulates the
position oi the tickler in the small three-
circuit tuner. The set will be found to de-
liver excellent volume, in fact, it may cven
he too loud for a small room when a power
tube is employed. In view of this fact, a
variable resistance has been placed across
the secondary of the last A.F. transiormer,
This serves as a volume control and will
he found necessary if a power tube is used
in the last stage. Even in congested dis-
tricts. the receiver will tune sharply enough
<o that 110 more than one station is re-
ceived at a time. The set as it stands on
this page has heen built for storage battery
operation, but can be easily changed over
so that the new A.C. tubes may he em-
ploved. Those who do not wish to make
an A.C. operated set at the present time
may find it advisable to build this receiver
and then change it over at a later date,
according to the instructions which will be
published in the next issue of this magazine.
With three-tube A.C. sct it is not necessary
to use an outside antenna, as the electric
light line is used for the aerial. Thus we
have an ideal set which is simple in opera-
tion, cconomical in current consumption and
of great appeal to the apartment house
dweller,

The above photograph shows a bottom view of

the set. The placement of the cable and
speaker filter condenser may be seen,

LIST OF PARTS
small three-circuit tuner.
1 .0003-m{. variable condenser.
00023-m1. grid condenser, with grid leak
clips.
001-mf. fixed condenser.
2-mi. speaker filter condenser.
cushiom sockets.
filament switch.
34-ampere filament ballast.
low-ratio audio-frequency transiormers,
output transformer or output impeclance,
0 to 500,000-ohm volume control.
7-wire battery cable.
7” x 18” hard rubber, bakelite or ce’oron
front panel.
1 77 x 16" hard rubher, hakelite or celoron
sub-panel.
2 sup-panel mounting brackets.
! midget jack.
Necessary hook-up wires, screws, lugs. etc.
Numes of manufacturcrs of parts used m
the construction of this receiver will be
furnished free upon request.

TOOL LIST
Plicrs, several kinds.
Screw-drivers. several sizes.
IHammer, hacksaw and blades.
Hand drill.
Twist drills, several sizes.
Scriber.
Center-punch.
Soldering iron, electric or other type.
Wire solder, self-fluxing or plain solder and
non-corrosive flux. .
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LEARN
RADIO

and find

Good Pay from the Start,
Rapid Advancement and
Phenomenal Success in
A Life Profession of
Fascinating Brain-work.

You Can Learn At Home!

Here is your big oppor-
tunity! Our graduates
are earning big money
as radio designers, as
radio executives, in
broadcasting work, as
skilled service menand
radio dealers. We have
trained thousands to
become successful ra-
dio operators on ships and in shore sta-
tions. And now opportunity is knocking
at your door. Are you going to plod along
at a thirty-five dollar a weck job when
REALMONEY is waiting for you inradio?

A Brand New Course

R. L. DUNCAN,
Director, R. I. A,

After years of experi-
ence the Radio Insti-
tute of America has
evolved a new radio
course—the most up-
to-date of any offered
today. All this first-
quality equipment for
experimental work is
furnished FREE WITH THE COURSE
—parts for making twelve different ra-
dio circuits and the Peerless Signagraph
for code instruction.

R. L. A. backed by RCA, G-E
and Westinghouse

Conducted by RCA and enjoying the ad-
vantages of RCA’s associates, General Elec-
tric and Westinghouse, the Radio Institute
of America can and does give the finest ra.
dio instruction obtainable anywhere.

Home Study Course

Moreover, you can STUDY AT
HOME—when you please and aslong
as you please.

This new booklet describing the
course is just off the press, If you want
to learn more =bout the lucrative and
| fascinating profession of radio send
| the coupon now for your copy.

RADIO INSTITUTE OF AMERICA
Dept. G-2 326 Broadway, New York City

RADIO INSTITUTE OF AMERICA
Dept. G-2 326 Broadway, New York City

Dear Mr. Duncan:

Please send me your new catalog.
more ahout your new fﬂdio course.

1 want to know

Name. .
Address
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YOUR High School

Education in These
Twelve Question and
Answer Books!

Get a complete
High School Educa-
tion with all the fun
of playing a game!
Just read fascinat-
ing questions and
answers! Twenty
minutes a day will
fit you for bigger
pay, social and

business success! FREE,
Complete Course only' $l 585

These twelve wonderful books teach you
every high school subject: English,
French, Spanish, Latin; Ancient, Modern
and American History; Literature, Biology,
Physics, Algebra, and Economics. '8

in thousands of High Schools. Qualify Terms

for Certificate.
SEND NO MONEY  Exemire, these

twelve books
FREE. No money in advance, pay nothing on delivery,
Keep the books 5 days. Then decide. Return them if
you choose. Otherwise send $3.85 first payment and
$4.00 monthly for three months—total only $15.55
(10% discount for cash, making price only $14.27).
Sendc name and address now.

HIGH SCHOOL HOME STUDY BUREAU
31 Union Square, Dept. 242, New York, N. Y.

$25.00 Drawing Coursefor $2.98

Haven't uf'ou often wished that you could draw
ustrate some idea, sketch some pretty

face, etc.? You can do all of these .

Of Amcrica’s most Cartoontsts 8§

and fllustrators has developed a great,

stmple system for success in all branches

of Commercial Art. This system has

Easy

Ing,
of 3% lessons, with over 5)0 fifystra.
tions, withln reach of every one, If yoy
will devote a few hours each weck to the
Course WE ABSOLUTELY GUARANTER
that you will fearn to draw and draw well
before you have half finished the Course.
It we fall to make this claim good we wiii
n

refund every cent pald us. By elim| ating
a large ofMice force for answer(‘x'm €024 1nd-
ence, expensive cal

™
Davis, of Detrolt, who wrote: 1 can't gee g

others with inferlor Courses get.“ wﬂérrxlxu?zsf‘)( m
or 1t 18 more than | expected.”” Learn to
draw. It Is a big asset, no matter what fieki you are in.

Send No Money [FREE: [fyoume
Just order the Course, and at once we wiil ineluded
on arrival pay Doatman$2 .98 2 drawing  outfit,
plus a few centa postage consisting of artist'g
payment in full for the entire [Penclls, ns.
Course and Free Drawing Outfit. L
It not entirely satisfied, return [ctc., enabling you tof
within five days and we wiif RE-
FUUND MONEY. Address:
LEDERER SCHOOL OF DRAWING, Dept. 6542~
Chattanocoga, Tenn. | " u
Orders from outside the U, :m A. nre payable $3.28 cash
er.

ZIP-ZIP

LET'S GO, BOYS!
Hunting, fishing or cam,
ing, wherever you yol:; >
;llineedazalxl))-dzlp;%?oh

. elastic A
with plenty of pep and +weuSiliinte
force; solentificully and practically made.
8ee your dealer—if he can't supply you
order t'mm‘;mdo Zip-Zip Shooter, o
three for 00; send stam col or
monev order. & o

AUTOMATIC RUBBER CO., Dept. BB, Columbla, S. C.

The POWER ANTENNA

Non-directional, is efficient,
and adds quality and tone to
all sets, greater distance, less
static, no interference of other
aerials, takes little apace, has
special ooil in donie cap, guy
wires connec for service,
as well as the four high-grade
non-sweatable a‘)ecial No. 14
copperweld coils. Special
" price, complete, post paid,
with 10-ft conduit pipe—
$10.00; less pipe, $R.50.
Radio Power Co., 128—13th St., Milwaukee, Wis.

Science and Invention for February, 1928

Radio Wrinkles

RADIO WRINKLES accepted and
published will be paid for at regular
rates

LOW LOSS SOCKET

BAKELITE
SUB - BASE

A very good low loss socket can be made by
taking an ordinary ome and screwing it to a
square piece of bakelite or hard rubber by
means of small screws. The socket is then
cut in quarters by means of a hack-saw. This
socket will be found to be quite an improve-
ment when used on very short wavelengths,
as losses are cut down to a minimum. If the
saw cuts are too wide, care should be taken
s0 that the tube is inserted the l")issht way.
J. C. F. Walton, Rep. No. 23,087.

SHORT-WAVE CONDENSER

- CONDENSER
8oL
~l e

n

PLATES
N

/

0

%
CALIBRATED
PEG

An ultra short wave condenser can be made
from two circular plates which are assembled
as shown in the above illustration. The sta-
tionary plate is mounted on the sub-panel or
baseboard. A calibrated peg is affixed to the
movable plate and projects through the panel.
Thus very fine readings can be taken. The
capacity of this condenser may be raised by
putting some sheets of mica between the
plates. The dial readings will be more com-
plicated, but greater accuracy will be ob-
tained.—Joseph L. Johnson.

PREVENTING WIRE BREAKAGE

WIRE USUALLY-
BREAKS OFF HERE

S, -~

SHORT PIECE OF N2, 14
BUS WIRE SOLDERED TO

N

FLEXIBLE
INSULATED
WIRE

The wire soldered to test clips usually breaks
off at the point shown in the above diagram.
This may be prevented by soldering a short
piece of bus bar wire to the under side of the
clip. The wire is then tightly wrapped with
friction tape, which helps to keep the in-
sulation from fraying and also provides a
better grip.—D. S. Jenkins.

T~ FRICTION TAPE

AVIATION
T
LATEST BOOKS

DESIGN
CONSTRUCTION
MAINTENANCE
OPERATION

PRICE
$5.00

700 Pages
500 (llustrations

Contents of each chapter—I.  Aircraft Types. 1I.
Lighter-than-Air Craft. NI Early Ai me De-
signs. General Design Considerations, I?V. Design
and Construction of Aerofoils. V. Arrangement,
Fabrication and Bracing of Airplane Wings. VI
Airplane Fuselage and Landing %enr Construction
VII. Airplane Power Plant Types and Installation.
VIII. Aviation Engine Design and Construction
Aircooled Engines. 1X. Aviation Engine Degien
and Construction. Water-Cooled Engines. X, Avia-
tion Engine Auxilinries.  XI. Aireraft Iropeller
Construction and Action. XII. Airplane Equilib-
rium and Control Principles. XIII. Unerating, Set-
ting Up and Aligning Airplane.  X]V. Inspection and
Maintenance of Airplanes and Engines. XV. De-
tnils of Modern Airships and Airplanes. XVI. Sea-
planes, }«‘[ymg Boats, Amphibians and Other Air
craft. XVII. Some Aspects of Commercial Aviation.
)\;1\'{“. é\lrcat;t}d Initlrumentl: and Aerial Navigation
XIX. Stan omenclature fo, ice,
Report No. 240, Part 1. T Aeronautics,

This book is written in simple,
anguage.

understandable

AVIATION
ENGINES

This book describes .he baxic
iples of aviation, tells

ow & balloon, or dirigibie i
made, and why it floats in (he
alr. Describes how an a| plane
flies. 1t shows In detai the.
different jarts of an almianet
what they are, and what they
do. Descrites al{&ww of air-

W

construction, as well d

talling the ml\unlaacxrnﬁ

disadvantages  of different

types of alreraft. It includesa

%l;l% dul;t(.;umuy du! avia-
[s ra

of leading alrplanes. wings

PRICE s1.25

A.B. C. OF
AVIATION

This treatise, written by a
authority on all
ractica)

logicalty
m nlll descriptive mat-
y expressed and
copiously lllustrated, so that
anyone can understand air-
plane engine operation and
repalr even iIf without
vious mechanical b
‘Thie work s invaluable for
anyone to become
?cnh;v'moravlawrmecmn-

PRICE $1.25

Remit by cash. stamps, check, or money order.
No C.0.D.’s :

We Pay Postage On All Books
CONSRAD COMPANY, Inec.

230 ‘FIFTII AVENUE NEW YORK

“
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DEPARTMENT ;

$1.00 to $7.00 Per Hour for
Your Full or Spare Time

If you can show America’s finest|
lne of dresses, cbats and lingerie. we willin
show you how to make $25 to 3125 a week.'
Style book and detalls f[ree Write Har-
ford Frocks, 215 Walnut Street, Endlan-

lis, Ind. (A subsidiary of Real filk

Agents $240 month and auto to travel

Bonus besides.  Introduce new
guaranteed hosiery for men, women, chll-
dren. 126 sty IA's colors. Beats store prices.
Guaranteed (0 wear 7 months or new hose
free. Finest line Silk_Hoslery you ecver
ﬁxw. Nelwf safes pln‘r‘\l Credit xlvoln s x}lrle

“Business of your own! Proved carnings(lime satlsfactory tite for samples. "
$65.00 week. Lurge company established 1887 }‘)';:" Hoslery Co., Dept. 835, Greentield,
supplics all capital. Wonderful oppnnunlty for|R. —
men ol unquestioned standinc in their com-| Women Represeatatives “Wanted. New
taunity. No traveling. Not stocks, insurancc|invention prevents shoulder straps sllpelnsz No
or buoks. Write clving age. and past businessimore discomfort. Women ndore it ite for
experience.  Falrbanks, Dept. 12-B, Oakley|particulars and free offer erle om-

pany, 5 Lake 8t., North \\'Indhnm €Conn.

“New llnes just out. Evcrythlng

& Wal Wabansla Ave.. Chicago.
hoslcry. undcrwear and Ra)'on ungerle lor

710 Book Library 10c, Amuzing rﬂnln
0 jntercst new friends in Pathfinder Mugazine.
Contalns encyclopedia of weekly events. women, children. Beautltul, Irre-
Money-making olgortunlms Etorles, Humor, slstible Catalog and Samples now ready.
News, Plctures, one dime for 10 books.|New speclal blg money plans. Cash bonus,
thiinder Library Dept Washington, D sen&lce aw, aé('l‘ul rapltd ;).l;otrlxotlon 1 No caDltnl
Agents $240 mon th Bonus besides, |oeeded. « Cholce “territorles ~golng.
Introduce finest line slik hoslery. Guaran- 'Eal]'ysw w°'é‘|’t“ :‘“‘fh Knitting Co..
teed 7 months. We furnish auto and glve|Lake St.. Bay City,
you fine sllk hoslery for your own usc. fam-| Don't worry with small profits and un-
known articlest Backed by tremendous na-

jes  furnished. Write quick. lk-ncrknn
e Co. Filk 435, Greenfield, Oh |tlonal :‘\gvcrstls(;ssi hulnggad s of X:Ioa;lrluglc;\mcn
TRBIC PAY EVE _nrcmn ng 85 oS mont y Rig t Now.
A YR ont o U SRR L
ng wear emonstration "IJ Kes ., 8teady
&'orksmns Flannels, Overalls, ansau-amcr ales certaln.  Write today for Free Kit,

oats, Sweaters, Pln)snlu $10.
“jtull starting Instructions.  Nogar Clothing
perience unnem’ssgg2 Oulm FRI L Mm M. Co.. Dept. CS-2, Reading. Pa.

rodCo.. D2pt 58,4 .Incoln Ave.,Chicago. .31
1 pay men 8100 a week for
ing our !ullorcd to measure all wool

scl “Men, get Forest Ranger job: $125-5200
sults nm%nth and ht')._me t"u‘r&l'slhcd Trmﬁnent huzm
and overcoats ut $23.50 und $31.50. Iighest tral or detalls, write Norton. 27¢
commissions. F.xtra Bonus for producers. Large| Temple ourt. Denver, Colo. _ —_ *
pwatch samples free. W. Z. Gibson, Inc., 500 Punchbonrdbale;mchnk Notice.
Throop St. Dept. P-672. Chicuro. f:ﬁ;clnntlmz gnr,r(\)eo cltlcmcnl. g:m bc|used
~|all states. 4 _easy. ne_minut
hgfecf;pl‘ﬂ,:,d Croaty Newilyes Rﬁ',‘," ates talk, Pay dally.  Cigar Stores Novelty
est styles. $20.00 dally. £100_ pro Co., Dept. P, Peoria, 1.
$2.85 sale. Exccllem slde Ilne Chnmplon] Agents; 5007 Profit Free Samples yies Gold
Caps, Dept. B-1, Ohl '=l bcuerlx:edor ﬂon‘s :’md olr;lce \\lnd’(lms
“asily app rge demand everywhere.
e E'Vc..“d‘ﬁ,}m'l',‘;,""’,.‘;::,':; etalllc Letter Co., 431 N. Clatk. Chieago,
perfurne. Qunce bottle worth $7.85. You| Ne Invention beats vacuum sweeper and
selt it for $1.25. Make 50¢ on euch sale.|all its attachments. l‘lectrlrny unnecessary.
Write for full particulars or send $1.25 lorlAll complete $2.95. ver 100¢, profit, MNore
demonstrating bottle, which guarantees quick[gan, Mre., 707 Grimes St. F-lrllcm lowa.
snieaysorel Parfumers, 851 Flith Avenue,| —goieswomen, Salesmen make bii moncy,
B ¥OF [l king orders for our beautiful Dress Goods. |
328.00 dally selllngcolorcd Raincoats and|=liks, Wash Fabrics. lfundkerchiefs, Hoslcry
Siickers, Red. Blue, Green, ctc.. $2.95. lat|Fancy Goods. 1000 sam) \eg furnished, Natlon;
Free. Pay dally. Outtit Fre Etliott Brad- ‘lmporting Co., Dept. B-89. 373 Broad
l'_'_z"_l""""“f“" Dept._A lcago. | Be a Real € tute Expert. $5.000-515,600
Amecrica’'s Greateat Tailloring Line Free!/yearly ‘ricnce unnecessary.  1'1l teach
130 iarge Swatch Samples—AH Wool—Tajlored [you ovcrylhr Conncet you with my chaln
to Order—Union Made—Sensational low price.lof real estate expeits.  Wrlte for FR SE,
Get outfit at once. Address Dept. 306. Goad- b klet.  Natlonzl Real
wear, 844 W. Adams. Chieago. Dapt. 500. Fort Smith, Ark.

New

MONEY-MAKING.

line

Rush|
2

Estate  Institute, i

903

lyard nnd a third display lengths. The kind
of fine hand talloring clothes bankers, la

yers, business men wear. Specla) lmponed
lens. Unless  you

moo can sell 150 sults
season don‘'t_ write nal Custom
ITuI lors, 12tlr Floor, Leonard Building,

Cinclnnati, Ohio.
, $1000 Profit in 6 weeks by Miller.”* New,
| Amazing Cleaner. Cleans Everything. 2.:0%
profit. S8ampie free.  Bestever Products Co.,

4325W Irving Park, Chicago, Il

| POLMET POLISHING CLOTH.—Cleans
all metals, ue!s enthusiastic attention, selis faat
 lat 25¢. sample free. ale Co., 99 Edin-
|boro St., Boston, Mass. .

New Household Device washes, dries wine
[dows, sweeps. cleans walls, srrubs, mops, Costa
less than brooms. Over half profit. Harpers,
530 Tnird St.. Fairfield. Iowa.

Clear $75-5100 weekly writing orders
for Peerlegs made-to-measure, rain-proof
caps—also tamous Aero caps. $1.00 protit—
$2.80 sale. Outnt Free. Peerless Co., Dept.
N-85, Covington, Ky.

‘Get 1000 money muklng opportunities
from reliable irms Free. No obligation. send
name and address. Salesology Magazine,

500 N. Dearborn, Desk C-1, Chicago, Ii.

Tnllorlnu % Salcsmen: Seiling Simpson's
new $23.50 pure virgin wool suits, topcoats;
commissions In advunce; exclusive ferritory,
blg outfit 175 sumples Free. J. Simpson,
843 Adams. Dept. 1454, Chilcago, 1li.

Frce Want Ad Catalogue No. 33, over
1,000, publications. Many combination offers.
Publishers rates, place anywhere, Brinckers
hoff, Inc., 37 W. 'Vun Buren, Chicago, 111

Wrlte for Free Samples. Introduce -Chlefe
taln” Guaranteed €llk, Hroudaloth, Work Ehirta.
No capital or experlence e Your Pay
Dzily.  Monthly bonus extra. Cinclnnat?
Shirt Co., Shop 2042, Cincinnat!, O.

200,000 agents looklng for lomethlna to
sell. You ean start inall order agents business
in spare time. We spent lifetime learning bo
iiave just written correspondence course. E
plains cvcrylhlnu about starting your own bu:

. Over 25,000 words boiled down to facts.
Just send $1.00. We ship complete coursa
C.0.D. for $2.98, postpaid. Money refunded it
aot satisfactory. We made good. Wi )ou1
|Quinton, 365 Lincoin Place, Brooklyn, N

Men—South American _ work. 0
Frult, nubbcr companies, Good pay. Ex-

penses pald. South American &'rvlce Bureau.
N 600 Aima, Dctrolt Mich.

Earn_Money at Home, Full or Spars
time, OllPaInt Photos. New Method. Easily
aqwred Highly Profitable. Oll Palnt Oute
Ifit Free, Steady em) Jxloymcnt. Write, Free Book,
|Plcwrlal An Studlos, Inc., 2926 Broadway.
. Chieago.

Aaents— Senu(lon.ﬂ “Profits toking
orders for Taylor madc-to-measure, ra‘n-proof
caps and women's hats. $75 to $100 weeklyy
Commission In advance. We deilver outnt (ree.

In.|Taylor Cap Aunufacturing Co. Desk E-10¢
Co. |Clm:lnnnll Ohio.

SCHOOLS

Home Study and Resident

Learn Plano by Ear in 90 days—Maka
money, popular—No tlrcqome practice
—No notes to learn.- Write for Free Book.
11linols School of Musle, l:).'l Hunter Bullding,
Chicago, 111.

&

TO SQUARE-DEAL
ADVERTISERS ONLY

We refuse oter ﬁs 000 uorth of questiorable
adumslno every mon
But {f you do bushm: on the basts of **sattsfac-
tion or money bdack' uriie us.
For rates {n this and other magezines address
)P;ubm}gus Classified Scrvice, 9 East 46th St.,
few Yo

Am ew’ Glass (.lc:lnc offers you|
%15 n dny surel Cleans windows, window-
shlelds show cases, ete., withoug water, soa
or chamols. No muss, 'Easlly demonstrate
Housewives, motorists, garages, stores, lnsti-
tutions. buy on sight. Write for Speclal
troductory Offer.  JIffy Glass Cleaner
llGGl Monmouth, Cincinnatl. O.

Earn - $80.00 . weekly with Fashion

for womnen. - Big line new sl)l‘a at
rices. « Big advance
nce necessary. New plan! Fashlon
Dept. M-100, Cincinnatl, Ohlo.

O1d estob, mfd. co. glves you credit;
istarts you In dualness (city or country) sciling
185 w ldclx Known hou:whold ncccssltlcs Pc

No experic
Irocks, Inc.,

manen arge| Girls waated for stage. Big pey.
profits. McConnon Dem rm Wlnonn l\llnn Learn stage danelng st home In spare
time. ;.- Costs ouly u few cents u deyy

Ankrum Advertlsing Adency, A20 W,
Bivad.

Chicago, T, apecialists ) Svritee fof free , baokict,

Veronine Vents

35!5 ,000.00 Given. max [ Great nﬁik“e"k“nc now l;ce' Fonu:ros

0  persons—men, women, . - Rirls.|Anest quality neckwear at (actory prices

who send me their names get prlzcs—rrom Collt-ctth: commi na dnlly \\'rlle for|—

$5.00 to $2,000.00—withr $500.00 extra (or|'REE tle eofier and FREE outfit, Nawco
promgtn.(,-;s OOHOW Crcel; \(\:’l)omlnn, rlv;nmn Neclmt- o, Desk B-125, Cﬂvlnmon Ky

won $1 oman in aysville, Pa W ents

. . hy work for others? Employ agents

;'0"".:" 20 29\1! s make ":‘K‘ often b“”“t':ls yourscll Make your own products, Toltet

8 O el s wers | artie houschold speclalties.  ete: .»OOX

e e Sond Dl L nrom "Valuable hooklet ree. Nat'l Sclcnll c

ol my Ppre h?:t:lm: t"o {',3,'3‘3,’:,’3' o Oc‘f’ﬂl;nbomtorlrs. 1925-\W Broad, Richmond, Va

I get o prize? 3 hI-‘ oa: - !Vht:llcul'e Specialty Cut.'llog.

earbol s s owing best sellers from many parts of the

L Sl BUOASHY orld. Nany homc and office articles. listed,

Cul
Chicago, 111
— Spor&! Impt. Co., Lesueur Center, Min
ben tiful '°St 1} d - ——
Sau S ilire e Lon. irts) Scll Men's Fine Sults (extra trousers

ond necktles direct to wearer at (actory prices.
Many beginners earn $50 Nrst week in spare|free) for $16.95 $90 a week for you, also
time. $100 weekly full time easy. Selling|tallored pants. $3.95. ($5.00 value). $Blg
outfit Free. Howard Shirts, 1219 Vano Buren,|cXtra commissions. Both sample outfits Vree
Factory 10, Chieago. It you write qulck Tru - Fit. . 808-A Broad-
Why not sell us your spare time? $2.00 p ot New York —
an hour, $19.70 dally essy full time. in-| Quick Cleanup for Live Adentst. Cash|l
troduce [2 months Guaranteed lloslcry In on this eraze for Colonlal rugs sweeping coun-
~—47 styles, 39 colors, for men, women, chii-/try. Every housev-llcbdylm! Agents earning
dren, including “8ilk to the op'*[$100 weckly. Bettermade Puritan rugs seil ot
adles’. Jose.  No capltal or experlencefhalf store prices. Bll; commtissions advanced.
peeded. "\We furnlsh samples.  Silk hose for|\Write for offer.' No obligation. Puritan
‘our own use FREF., New Plan. Macochee|Rug Co., 552 South Strect. Waltham, Mass.
oslery Co.. Road 9282, Cincinnatl, O. DED! 3
IF IT'8S NOT HERE WRITE US! lehtcr nndsﬂlfarn Ilnor\& t% mink? S1 glgl-: a
Here {s a new service for the conocnience of asy. s on slg articuinrs
7 readers. 1f you are looklna for certatn articles :‘}.‘DMY Mk“““'“““""‘ Co.. 799C Broadway,
isted delow, wrile .S. Information Decpt.,|' 2% e ———
© East 461h 'St.. New York. For each ftem 1o be Women' Earn $3-36 an Hour. Dlsplny
{nvestigated, ﬂease enciose 10C. o cover cost of |beautiful Fifth Ave. dresses to friends.
postage. w. 10 . Cash commissions in advance.
cn's Wear ©

EXp. unneceasafry. \Vrl!e
Belts, Collars, Glovea Handkerchlefs, Lumber Flnh Ave. Styles, Dept. 1002, Scranton, Pa,
Jnckets Knickers, Mumem Pajamas, Silppers, T

d 25 Cents for a §1.00 Pocket Clnar

Fac-|p,

eronin
direct selling, mall-order and poultry advertiss| West 720 Street,

Ing._8Service cireulzr and catalog on request

No Dull Times Scillng Food. Pcople
,mussvi eat. dF»dcrnINdlstrlbllxlto'rs make $3.000
yearly and up. o capital or experiencel:
|heeaed; ‘Ruaranteed sates: unsold goous may Lranklin Inst. Dept Rosligg
be returned. - Ve furnish you with sampie| Learn Electricit s Angcle

case, license and Free Samples for cuuom(rs nical practical tralning qunllﬁes you for respon-
|—Sure repeat orders.  kxclusive territory./sible positlon. Echool cslnbllﬂhcd 1905. Ap-
Ask now! . Federal Pure Food Co..- k2311 |proved by eloctrleallnduslry 17,000 successful
Archer, Chienno Igr'\duqus Free booklet. Nai'l Electrical School,

31,000,00 Roward If this Is not the areat.| 1000-AX. £0. Figueros. Los Angelcs. Calif.
lest money-making house to house proposition| - Men, become Forest Rangers: $125-5200
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What will you
be doing one year
from to-day?

Three hundred and sixty-five days from
now—what?

Will you still be struggling along in
the same old job at the same old salary
—worried about the future—never
quite able to make both ends meet—
standing still while other men go ahead?

One year from today will you still be
putting off your start toward success—
thrilled with ambition one moment and
then cold the next—delaying, waiting,
fiddling away the precious hours that
will never come again?

Don’t do it, man—don’t do it.

There is no greater tragedy in the
world than that of a man who stays in
the rut all his life, when with just a
little effort he could bring large success
within his grasp.

Make up your mind today that you're
going to train yourself to do some one
thing well. Choose the work you like
best in the list below, mark an X beside
it, mail the coupon to Scranton, and
without cost or obligation, at least get
the full story of what the I. C. S. can do
for you.

INTERNATIONAL CORRESPONDENCE SCHOOLS
The Univeraal Uniceraity™
Box 62t7-E. Scranton, Penna.
Without cost or obligation, please send me a eopy of
your booklet, ‘““Who Wins and Why,”' and fun glnlcuhu
about the subject before which 1 have marke

Industrial Management Bnultnen Comxpondenco
Personnel Management 8how Card and Blign
Tramc Management ttering

stenognphy and Typing
Ctvil Berv

itatlway Mlll Clerk
Common School Subjects
High School Subjects

Business Law
Accounting and C.P.A,
Coaching
Cost Accounting
Bookkeeplng [ French
Secretarial Work

Spanllh [ Salesmanship 1llustrator
Advertising artooning
TECHNICAL AND INDUSTRIAL COURSES

Flectrical Enginecer Architect

Fllectrle Lighting Architects’ Blueprints

Mechanieal Englneer Contractor and Bullder

Mechanical Draftsman | Architectural Draftsman
} Machine 8hop Practice _|Conerete Bullder

_| Rallroad Positions E_"!Structural Engineer

'](‘u Englne Operating _/Chemistry R Pharmacy
Clvil Engtneer l':Automoblln ork
‘{Burveylnx and Mapping |Airplane Engines

Metnllurgy [ Mining [ | Agrieulture and Poultry

Steam Engineering [] Radio | | Mathematics
Name.... ...
Street Address
City....... . State......

Ocecupation

1! you reride in Canadn. send this caupon 1o the Intcrno-
tional Correspondence Bchools Canadian, Limited, Montreal
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SIMPLE LIGHTNING ARRESTOR

T0
SET

At the cxpense of about a dollar, a very neat
and efficient hghtmng arrestor may be con-
structed. A spark p.ug is screwed into the end
of a length of 1-inch pipe which has been driven
into the ground as an earth connection.—D.

Rep. No. 24259

GRID LEAK CLIP

Borowitz.

ROUND OR SQUARE
# BUS WIRE CLIPS ™

GRID LEAK

GR!D CONDENSER

ANYBOOKINPRINT

Dehvered at your door. We post-
- tandard authors, fine itlonl new

8
bookl all st biggest nvin’n Be sure to

posteard for Clarkson
FREE Wri::!or-:urrre:t?oomm

s a short ecourse in
literature and is so gsed

some of Amer-
ien'l Iudln nrlihei' 000 book lovers

rite now,

THE BOOK

BROKER
CHICAGO, ILL.

151 CI.ARI(SON BLDG.

FREE--Radio Catalog

Te Dealers—New, Illustrated 1928 Wholesale Rullo
ives lowest pri

Catalog ces on accessories, ks,
por, S . Fomrs macir b, Sl ool
Sharwiog of A" g “Bh - l:tmnnné;mmﬁ
other great . Write on business letterhead

free book today

Hamilton-Carr Radlo Corporation
711 W, Lake Street t. 382 Chicago, M.

The average grid leak is mounted in parallel to
the grid condenser, hence it is often desirable to
extend the leads to form clips as shown above.

LOUD-TALKER SWITCHES

RN

0 1 T0

1

=ES2)

=3 LOUD SPEAKER
B
Y "0 ¥
T0 DISTANT
PHONES LOUD SPEAKER
A
Two S.P.D.T. switches and one D.P.D.T.

switch may be combined to vary the connec-
tions to a series of loud-talkers at different
points.—J. R. Meager.

LOCKING BATTERY SWITCH

‘REMOVE PLUNGER
AND FILE OR GRIND
OFF," SHOULDER

[

]

|

s /

¥

A filament lock switch may be made from a

push pull type switch by removing the

plunger and filing off the shoulder. This makes

it possible for the plunger to be entirely re-

moved from the switch thus opening the cir-
cuit.—D, S. Jenkins.

!
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DO YOUR OWN WIRING
AND SAVE 50%

496 Pages—390 Illustrations

If there is.no licensed wireman in your aeighbor-
heed yeu can nslly wire yeur Heuse, Barn or
Glran YOURSELF.

IT TELLS YOU JUST HOW TO DO T

It containg The Natienal Electrical Code cxnlllned
and lflustrated. New lliustrated chapters en Out
side Wiring and Inside WIrlu for all s mm ur
beth d use and
Residence Wiring, Garage .Wiring, Thutro -and
Moving Picture House Wiring, erlno Wiring,
Eloctric Sign Wiring, Radie Wiring

Hew te install, eperate and ecare hr Generaters,
Meotors, Sterage Batteries, Motc?. Eloctric Ranges
and every kind of \vlrlng device for light, heat and
power and Radie Wiring.

Leather Cever Gilt Edges, Pocket Size, 33,00
Soent Post Paid en receipt of Prico

H. C. CUSHING, Jr.
13 WEST 55th STREET NEW YORK:

- Vo)
w»«mus,...»;,.»-f ool

llo'
u‘Amnrkan Auto & l!-dlo m;. Co.
HARRY ScAW,

macinating wor
lete instructi
Alphabets

Y i EARH MONEY mum?amrr-
' WE NS EQUIPMENT TO START

PIMPLES

Cleared Up—often in 24 hours. To prove
%ou can be rid of Pimples, Blackheads, Acne
ruptlons on the face or body, Barbers' Itch,

Eczema, Enlarged Pores, Olly or Shiny .Skln,
sim, send me éuur name and ad today—no cust—
no [ LEAR-TONE u'led and tested in over

mam——umd like tollet water—is

in prompt results. You can the favor
your frlends; i not, the loss is . WRITE TODA .
E. S. GIVENS, 468 Chemi Blidg., K Clty, Me.

RAW CARTQNS Ba.
TURN YOUR TALENT INTO MONEY
C'artoonists earn frum $50 to $250 per
week—some even more. Remarkable new -3
Clrele Rystem of Drawing teaclies you in
half the usual time. Send for boeklet f
and sample lessen plate explaining full /
dr:lauu of the Course. No salesan will /
ca

THE NATIONAL SCHOOL
RTOON)
628 Penton Building Cleveland, Ohie

Wonderful, new device,”guides your hand; corrects

‘:llr Fl‘lﬁnf in few dayl. Blgimmmeni in thm
allores. Complete nutline FREE.

Perfect Penmanship lnst.,, Dept. 44, St. Louls, Mq.
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An authority
who knows!

R. E. Lacault

—SEND NO MONEY—

Just drop us a card and mention the
book with your name and address.
We will mail it to you immediately.
Upon receipt, you pay the postman
$1.97 plus a few cents for postage.

., THE CONSRAD CO., INC.

230 Fifth Ave., New York City

SAW and 7
BLADES $1

The F.P.M. saw cuts wood, iron and bakelite
at any angle. Used and recommended by ex-
erts in every line. Unequalled for sturdy,
\sting construction and tine workmanship.
Blades of finest tempered stecl. Get the
. I'M. Saw at any hardware store or order
direct,

1 F.P.M. Saw and 7 Blades sent prepaid $1.00
DEALERS Write for Discounts JOBBERS

F. P. MAXSON, 2 X-Ashlant ave.

BIG VALUE for 10 Gis.
@ Songs, words and musio; 28 Pice
tures Pretty Girls; 40 Ways ‘o Make
Money; 1 Joke Book; 1 Book on
Love; 1 Magic Book; 1 Book Letter
Wndng- 1 Dream Book and For-
tune Tefler; 1 Cook Book; 1 Base
Ball Book, gives rules for gamess 1
Toy Maker Book; Language of
Flowers; 1 Morse Telegraph Alphae
bet; 12 Chemical riments;
Magic Age Table; Great North Pole
Game; 100 Conundrums; 3 Puzzles;

12 Games; 80 Verses for Autograph Albums. Al

the above by mail for 10 cts. and 2 cts. postage,

_ROYAL SALES CO.,Dosk 939 Nornle:,.cong._

THE MIDGET SLIDE RULE

instantly adds, subtracts, mul-
tiplies, divides, solves Srnmr-
tion, gives all roots and pow-
©T8. Logarithms., Sines, Coe-
ines, Tangents, Cotangents, etc.
Also gives decimal equivalents,
lettered and numbered drill and
tap slzes.

More than 110,000 sold, more
than 2.000__unsoficited testl-
monials. The FEngine-divided
ecales are on white finished aluminum and are crease and
waterproof. Diameter 4. Price with Instruction Book.
$1.50. Pocket Carrying Case, 50c extra, Cash or C.0.D.
Catalogue free. Your money back if you are not satisfied..

GILSON SLIDE RULE COMPANY. Stuart. Florida.

x
Bell my Grape Gum. Gumlats, Candy Minta, ete., st
! kﬁ‘ Everybody will buy trom"Eu mnwrht
4 and other dand ta % _and be:
“m make m-o ‘y -nr; K'.;"G'vm. today Mlmt‘d’:
Eias. David. Sta. V. Cincinnati, 0. Dept. 267

CODE PRACTICE SET

4------=-PHONES ----- >
Tl ) KEY
L'l'l' |
A 1
BATTERY.” i
BUZZER"" =

The usual code practice set requires the use of
two buzzers and often 2 sets of batteries, thus
making the assembly rather expensive. Using
the arrangement shown above, 1 buzzer and 1
battery may be used to take the place of a lar-
ger number regardless of the number of head
sets and keys in use.—R L. Pepperberg. Rep.
No. 20490.

DOOR LOUD SPEAKER

/ S

A novel and efficient loud speaker may be con-
structed by utilizing the pane! of a door. The
unit is mounted on one side of the door and
clamped securely in position. The two leads
should be allowed enough play so that the
door may be opened and shut easily. This
type of speaker gives excellent reproduction
and the volume is good.—James Francis
Clemenger.

RADIO FREQUENCY CHOKE

r o DA .

om ) [
! P
BAKELITE, FIBER OP
HARD RUBBER

16

—

The idea illustrated above gives a method for
constructing radio frequency choke coils at a
minimum of time and expense. Two disks of
bakelite, fibre or hard rubber 2 inches in di-
ameter are bolted together. The wire is
wound between these disks making a very
neat job. Connections may be made as
shown or the constructor may use his own
ingenuity.
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EARLE E. LlEDERMANT-“ThD Musele Bl.lildur"'
Author of “Muscle Building,” “Science o l;fre:-
tling,”’ “Secrcts of Strength,” ‘‘Here's Hea th,” etc.

MUSCLES

5 Cents a Piece

Wouldn't it he great if we could buy muscles
bﬁ' the bag—take them home and paste them on our
sho

ulders? Then our rich friends with money to
buy them, sure would be socking us all over the lots.

i‘-m they don't come that easy, fellows. 1f you
watt muscle you have to work for it. That's the
reason why ti]e lazy fellow ncver can hope to be
streng,  So if you're lazy and don’t want to work—
vou had letter ‘quit right here. This talk was never
meent for you.

I Want Live Ones

I've heen making big men out of little ones for
over fifteen years. 1've made pretty near as many
strong men as Ileinz has made pickles. My system
never fails. That's why guarantee my works
to Jo the trick. That'~ why they gave me the name
of “The Muscle Ruilder.” I have the surest bet
that you ever heard of.

What I’'m Going to Do

In just 30 days I'm going to increase your arm
‘one full inch. Yes and add two inches to your
chest in the same length of time. But that's noth-
ing. l've only started; get this—I'm going to Yut
knohs of muscle on your shoulders like baseballs
I'n going to deepen your chest so that you will
doihle your lung capacity. lach breath you take
wil flond every crevice of your pulmonary cavity
wizh oxygen. This will load your blood with red
corpuscles, shooting life and vitality throughout your
entire system. I'm going to give you arms and legs
like pillars. I'm going to work on every inner
Imuscle as well, toning up your liver, your heart,
etc. You'll have a snap to your step and a flash to
your eye. You'll feel the real pep shooting up and
down your old backbone. You'll stretch out your
big brawny arms and crave for a chance to crush
everything before you. You'll just bubble over with
vim and animation,
*  Sounds pretty good, what? You can bet your old ukufele
1t good. It's wonderful. And don't forget. fellow—I'm
not just promising all this—I guarantee it. Well, let’s get
busy, 1 want some action—so do you.

Send for My Free Book

“,.'m z 9 ﬁ t :«
—1I¢’s Free

Take it and read it. It’s the pepplest plece of litera-
ture you ever flashed your glimmers on. And {8 fult-psge
photos of myself and some of my numerous prize-winning
pupils. This is the finest collection of strong men ever as-
sembled into one bonk—Look them over—Doctors, lawyers,
merehants, mechanics, and every line of trade you can
think of. T swear you'll never let this book get out of
your hands sgain. And just think—you're getting it for
?}n:h'lnf. Don’t hesitate—there’s no strings attached to it.

rab it

Take your pen or penell and flll out the coupon—But do
it now—before you turn this page,

EARLE E. LIEDERMAN
Dept. 2702 305 Broadway New York City

EARLE E. LIEDERMAN,
Dept. 2702. 305 Broadway, New York City

Dear Sir:—I'lease send me absolutely FREFE and with-
out any obligation on my part whatever, a copy of your
fatest hook. ‘‘Muscular Deselopment.”” (Please write or
pint plainly.)

NAMO. . .ooitiiieenactosoronntasarsosestosssacsnassnssans
BIWH 0 00000000060606000000000000 000A0E000GO00 00000030
City.




Science and Invention for February, 1928

0 ‘tunity Ad-1
pportunity Ad-lets

OU will find many remarkable opportunities and real bargains in these columns. It will pay you to read and investi

made every month by reliable firms, dealers and amateurs from all over the country. No matter what you may be seeking, whether sup-
p}lels’, autontagbile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials
of the month,

Advertisements in this section twelve cents a word for each insertion. Name and address must be included at the above rate. Cash
should gccompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 words
accepted.

Ten per cent discount for 6 issues, 20 per cent discount for 12 issues. Objectionable or misleading advertisements not accepted. Adver-
tisements for the April issue must reach us not later than February 5th.

EXPERIMENTER PUBLISHING CO., INC,, 230 Fifth Avenue, New York, N. Y.

ate the offerings

Advertisers and Distributors Agents Wanted—(Continued) Chemistry—(Continued)

Earn $8. Distribute 400 free Samples Stopleak Rivete, $50.00 Weekly easy, applying Gold Initials on Autoio- “Dope Sheet for Chemical Experimenters” ©
Bt e TR S SIS SRR i | e s experlence needed. $1.45 profit every $1.30 | CHEMICAL EXPERTMRNay L orimenters” 25c. 101

] 2%.  Goud stufr Roth
0., Coboes, N. Y. job.  Free Namples. *Ralco Monograms,”” R1043, Wash- Just published. A, Walker Co., v o
- ington, 13oston, Mass. ten, I . 1514 Alltson, Washing
ces : Gold Leaf Window Letters & Seript Signs. No ex- Your Chemical problems solved und S
Adver"-"”g Age”ﬂes perience; 5007, P’rofit. Samples free. Consolidated, 69-R- nlhed for Flie Dollars. Write :II;‘e. wg\r’!‘";!gle('l)mﬁull{lc,L

vest Van Buren, Chicago. ards, Consuiting Chemlst, Box 2402, Boston, Mass.

24 woerds—355 Rural Weeklies $14.20. Ad-Meyer. =
4112-81 Hartford, St. Louls, Mo. . Succeed With Your Own Produets. Make them yourseif. 0dd—Unususl Experiments for the chemilst. Storles—
Formulas, Processes, Trade-Secrets. All lines. Catalog, contests. “Amateur  Chewnlst”  10c. Thompson-Allen
- Clreulars free. D). Thaxly Co., Washingten, D, C. Laboratorles, 410 W, Pine, 8hamokin, Pa,
Agents Wanted .

m‘f:&“,—l‘l\’ﬁwnflm, Chemical Ofler—4$4.00. Chemlcal out-
1 iati o o erent expensive laboratory chemi-
Agents: I3ig season on. No competition, $10.00-$15.00 Airplanes, Aviation eals.  Generous quantities of each, ineluding ::)p;r‘:(ug_
dally. Rhlnestone initial Buckles, etc., sell on sight. ll‘Mllahl anywhere

: ] ; United States, ail for $4.00. Cash or
No_investment. Chaton Co., 606 Ilue Island, Chicago. Biggest, Best Catalog Model Afirplanes, Parts, Supplies; .o only one to g customer, easily worth $20.00.

. ) Chemlicals  guaranteed Pure. Send order early to The
tatroasee” optSoup et wisting. Bovack'! i eadh | Yook 10 Mewt Conviny. 100 Forine Bires Rew | awhancr el "coman, B 15 e 15 e
Co., Dept. A185, Chippewa Falls, Wis. Airplanes—send for free cuts and I'lans of our wonder- -

Collect Photes and earn $i5 to $125 a week as my [ ful two Dlace. Companion trpe, smali, high life wing | ; EX0erimenters: 40 Chemical Experlments, $.25 (coln).

. James, Qluey Springs, Colorado,

; y . - monoplane, and information, How to build this ship, ami o
uw“"::.::{“,},nml-:e p;,':,)(ogre{[.;:-e’:;':n:q!(‘):(leiﬁul)ol'{ll;o 'L"rl“ii'.’.'.’,{o be sure it will fly, also Propeller literaturé, Cra\:'ford

Medalllons, Powder Compacts, Photo Jewelry, Photo Foun- Alrplane Manfgr., 2225 Amerfcan Ave., Long teach, Calif, C d

tain Pens, etr. No experience, no investments. Your orrespondence Courses
friends, neighbors, everybody, your prospect. $2-$5 comn- Medel Airplane Engines: % h. p. in 3 Ibs.; 1 h. p. in

4 sale, nd [ ur proposition. Gibson 5 lbs. Statfonary Engines: 34 h. p. in 10 Ibs
;"ltln:):li;m.lga'elcr‘;vm (’:rl.l.e ml;e l(}“—l:ill‘;(-lil!l Gravecend Ave., 15 lbs. Circufars free. DYNAMIC MFG. CO.

Used correspendence school eourses sold

. p. in -
Flrst .k‘n’l Dasla. Al rented and exchan Landrchase

5 5 ged. Money-back .
Rrooklyn, N. V. Bank Bldg., Chicago. X?:::::ﬁa frec.  (Courses bought), Lee A\l)ou:l‘aln',m.lg?snxl::,
Agents Wanted to sell Men's Hats direct from factory. Beys—12 Inch Cross-Atlantic Model, *'Lindy” type - -
;Vrlleofor c“:'”‘f,‘ Model Hat Mfg. Co., Dept. M-11, Alrp.lynne—mk. rTnkes off by own power. Travels over 49 Home Study—Engineering, Ilookkeeping, Hlgler Aec-
ast Orange, N.

feet, Very fascinating and educational. Thrifling funl comtancy, Iligh School, and other courses,
: College, Itogers, Ohio,

b Y] nd sample of new Wringer Mop Easy construction set, complete materials: postpatd U. & 3

u‘l?!'lolfl:“.!'-lt?e?yl’ln‘l‘e l!)n“npn:;vn‘l). Convince joursell at S0¢ (No_stamps.)  Satlsfaction guaranteed or money

Write Carnegle

our risk. Kleanezy, Dept. M-16, Delphos, 0. refunded. Model Afreraft Co., Box 331, Chilticathe, Ohio, Detecti ——
X . . b . - electives
T rofit. Liguld quick mend for Build and Fly Your Own Meneplane. 20-foot wing-
F.’.‘,:“:' 'r,‘:;"‘miyf)% srﬂm runs, Wivers gatian hg‘:"‘;. :‘Q";:;;"'w ‘Izlrz\‘arll:ng ‘;"(')":,'l‘)l:&b' lszmudg . L"“:‘:'l’,:" P(I::m ;’H Detectives Earn Big Money. Travel. Excclient oppor-
ﬁ‘é’&d'\'v",,ﬂﬁ?.fﬁn“f\'\e""‘i-'ﬁiuia E. Johnsen Co.. Dept. 862, Edwards 131dg., Clncinnati, Ohlo. ! tunlty.  Make secret investigations. Great demani every-

where. Experience unnecessary. Wrlte American Detective
— e
—_— —

-Why work for others? KEmploy agents yourself. Make System, 2190 Broadway, N. |

your own products. Tollet Articles, Household .\‘wrlun!e’s, Battle Photos and War Relics
ete., 500% protit.  Valuable booklet free. Nuilonal Sei-
entific Laboratories, 192TW Broad, Richmond, Va.

mFor Dellll: Relics !m;n Europe’s battlefields (also lmedlls] Elec!ricily
Live Agents. Cash In on thi. craze ustrated_catalogue with sample war photes 25¢. Interna-
m"'flﬁ'émﬂ“r'.'.'i‘; :‘\':eenlng (-(?unll‘.\'. Every housewie buy - tlonal, #35 Flatbush Asve., Brooklyn, N. Y. . Electrie Fun! Neventy stunts, 110 volts, $1. Cuttingeo,
ing. Agents carning $100.00 weekly. Ilettermade Puritan Campbeli, alif. N b
rugs sell at half stare prlces. Big commissions a(_lrnm-:::l_., ==
Write for offer. No oblizatlons. ~DPuritan Rug Co., 552 Books and Periodicals » 5
South Street, Waltham, Mass., Dept. 389. For Inventors
i . ma Sales (New (redit Plan). Hypnotism Wins famc, fortune, ete., 23 easy lessons and N N
l'lﬁ:sel‘l::':'i)lsmlki:l:r{:ln:‘.um lll?:rmuus Profits  everywhere. 248-page illustrated reference guide $£2.00. **Aindreading’’ w';‘"""‘"" ,c"’"'“"""’?d- Patented or  Unpatented.
Original Headquarters, UsS1508 So. Halsted, Chicao. (any distance), wonderful, $2.00. Sclence Institute, N1-430 rHe Adam Fivher Mfg. o, 205 Enright, =1 Laouis, Mo,
Mihvaukee Avenue. Chicago. Unpatented 1d Can B

$10 daily silvering mirrors, plating and refinlshing lanps, i Hae e eas Can Be Soid. 1 lel‘l you how and help
reflectors, autos, beds, chandellers by new methwd. Outtits Tolegraph manual for beglnners, learn at home, fifty )\\'. T (‘;'r;;:‘e‘“;'(’;x ﬂ‘;ﬁ‘?’e;ﬂ;:}&lﬂ"ﬂw((ﬁ yrighted). Write
furnished. Write Gunmetal Co., Ave. 1), Decatur, 111 cents coin.  Runyon I'rinting Co., Shelby, Indiuna. = z 2 g., ashingion, . ¢

5 netic blade atents Obtained under cooperative payment pls . W
repogianl CLLHLD C0g, PLE) Cfhidt It Free iy Mlotrated Clrculars on Newthought, Selfeul- | for burtienlars. "W, K. Jeck. Tegistord patiy Lawser
(2 "m“f'r{' 1 ! tie force! New! Absolutely different’ ture. Healing, Yogi Ibilosophy, Oceult, Mystie and Sclen- 433 Jenlfer Hldz, Washington, D. (. :
E‘.!e’napa‘;‘l“:l:alll dz}]‘]ﬁ”::":“nn! “Whirlwind Seller!  Write for tific Books. Martens Publisher, Inc., Iturlington, lowa,

inventors. TUse our special service for bresenting your

e N < . 13-15, Salishury, N. C. 5 i’ . .
pocket sample!”” Nuperieen, Dent 5 v Books, Magazines, Art Publications, in English, French, Invention or patent to manufacturers, Adam Flsher Mfg.

Big money easily made without peddilng or outfits. | Spanish. Photo noelties, ete. Catalog free. Viilaverde | L0 203-A Enright, St, Louls, Mo,
Free particutars. F Elite, 38K Ellzabeth Xt., N. Y. Co., Dox 1329, Ilavana, C(uba. 525.0067ll-h nl;:u eurihhmolm':l awarded to inventors of
: — ¢ imentlons, with right to publish. Send draw-
Agents—We start you in business and help you succeed. — ing or_photograph with descripti 3
\ . Xpare or full time. You ) .. . i 1 description,  Dynamie Mfg. Co.,
?-?l ca:;l::l %&lﬁ?ﬁ;:en;eee’;(e);fiﬂ' Write * Madlson  Company, Business Opportunities First Nat't Bank Bidg.. Chicago.
566 Broadway, New York. TR = ; -
o . ig profits with Chinchilla Rabbits. Real Money -
,00 monthly. We start you, axe . 8 @
{ur':‘l':';l'l'::‘:ae\"e.l!:l‘hl':;}. lgggrlenve unnz«euury. Monaycli, makers. (\rne for facts. RBox 131, Conrad’s Ranch, Formulas

Denver, Colo.
Desk 4, 609 Division, Chicago. 500 Formulas and Big Cates
Patented Apron. No strings or straps— Sell By Maill-liooks, novelties. bargains; large prottts! | (N, Park Ridge. 11 ° 90 20c. Ideal Book Shop
S"(l)“o‘(‘) (:u'd_lyue:l\ery. il':l)" over 100% profit; commissions Particulars FREE! E-Elfco, 525 Bouth Dearhomn, (hicago.
‘l;li? Write for free offer. ®tu-Tut Co.. Dept. 502, Print 250 8igns or Pictures an hour without press, type Health
Nt. louls, Mo, ;l:'lrl"l;n(-hl_nc{y.n l‘l:anmlf and particulars  10c, Straco,
We Start You—Sihering mirrors; plating tablenare, N15%., Springfield, in, =
s %4 , chan- ohaceo or Soufl habit cured or no .
Beife " odieads e Imyanad Woptse  Ouidts Tar- | Free Bk start g ull Order buatnens, Haduil, | coneh Bent on"total" Nttt comptty P Mg
nished. WESCO, 13-1246, D, Wichita, Kans. 5A-74 Cortlandt Street, N. Y, Angeies, Calif,
w art You in Business, furnishing everything; men Amateur Cartoonists: Make money In spare time wlith
e 8t

n, $35.00 to $100.00 weekly operating our *'New new cartoon selling plan, Write Smith's Service, Wen- Help and 1 $08—
?;?::.:’"fw'ml‘-ny Candy Factorles.'’ kll-‘ew {do”‘"\\'“.lrltllyl‘i“ atchee, Wash. f . d nstruciion Male
home or small room anywhere. 1looklet free, f LL- m -
) v 2 A [ , N. J. Recelve mall from everywhere. Mall order, Agency, en-—Wemen, 18 Up. Get U, 8. Government Life Jobs.
YER RAGSDALE, Drawer 129, East Orange, - 7 Homework propositions. Magazines, Listing 20c, Larsgn Commenr,e $95.00 to &5&00 month. Quick raise. Steady
Agents—Rest seller; Jem Rubber Repair for tires an Bros., B-3410 North Ave,. Chicago. ) work, Pald vacations, Common education sufcient.  Ex.

tubes; n:poi:-sedu r'udlun]llznl‘ll;):;‘:l":l !fl‘x‘:}? t')'f‘ ol\:; m’:m!;: perience unnecessary. Spnm!e examination coaching and
cent; pul on cold. 1

#

full  particulars — FREE. Write immediately — today.
tire or tube; sells g Franklin Institute. t. W-18, Roch :
r:de\!eswxu:;t.:toe\ev%ellﬁo ulllulil ll::‘l'oesln'n{:yorletu';:r. "Fn: particulars Cameras and Pholography Supphes g n ute. Dept. W-1 ester, N, Y,
how to make big money and free sample, address Amazon Work lfor Unele‘ Sam. Get Government Jobs. Men—
Rubber Co., Philadelphia, Pa., Dept. 601. Make meney in Phetesraphy., Learn quickly at home. “f°:_"’(°"' sug up. ~Commence $95 to $158 month. Steady
50—$200 eek. Genulne Gold Letiers for store win- Spare or full time. New plan. Nothing Iike it. kx- Sch "('20““' Pald vacation. Ro Tayoffs, _Pull un-
do:n SF““; ':r-nl'led Free samples. Liberal offer to l]»)crlance qunnecessary. = American Sehool of Photography, &mwﬁhmﬁm;:ﬂln Red,::;g'e‘"" ru'ﬂmﬂ:'{fém.rc'”g.':d'a‘i'
. 2 3 L B K . 3 (] -
g‘r:eral agents. Metallic Letter Co., 441 1., North Clark, ent, 5333, 3601 higun Avenue, Chicago ?fa"kuboo}_t};anfm'n ‘nm"\ea m‘ﬁdmmk Ym.; Rozs
g0l _ ranklin Institute, Dept. W4, ester, N, Y.
Big mensy and fast sales, Fiery owner buys gold Ini- Chemistry
tials for his auto. Y;)u ;‘hnrxenisl..']m: mn'l(e' 81.3’5.,“"’{':: — -
orders dally casy. Write for particulars and free sa : Learn Chemistry at Home. Dr. T, 0°Conor Sloane, eip ante,
Ameriran Monogram Co.. Dept. 71, Fast Orange, N. J ; l':oled edu:i';mr and se:‘:ntlﬂc qulOl"ll'}', will tearhkyou. O\lxr o -
: N ¢ n—Rhinestone Initial Fountain ome study correspondence course flta you to take a posi- per month in your home, folding and mailin
p,::mh].';‘-el:;;,:ﬁ ::;‘y:ln;lonne. No competition. $8,00- tion as chemist. See our ad on page 880 of thls fissue. culars.  We furnish evervthing, P.ru:u]." In‘d ..‘mﬁ:;

$15.00 daily in advance. Chaton Novelty Co., 602 Rlue Chemical TInstitute of New York, 16 E. 30th St., New i.jr.J Adams Malling Rervice, 48 Ad

ams 8t., ]
1sland, Chicago. York City. s rvington,

v SRR
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Help Wanted—(Continued)

Musical

967

. Patents Wanted

Men—Experience unnecessary; travel: iake secret in-
vestigatlons; reports; salaries; expenses. Write Aerican
Forelgn Detective Institute, 304, St. Louls, Mo. N

Silvaring Mirrors, French plate. Easlly learned. im-
mense profits.  Plans fiee.  Wear Mirror Works, 15 W,
Exeel-lor Xprings, Mo.

P Distributors—No camvas<Ing; no capltal.
A,

Honery Rosets,

5-$200 month and home

Men—get IForest Rtanger job; $12
h;r detalls, wilte Norton,

furnished; lmut, flsh, trap, et
265 Temple Court, Denver, Colo.

Help Wanted Male

Men Wanted who can arlve car, to quallfy for U, N
Govermiment  Chauffeur-Carrier  (truk  driver) jobs; $141-
§175 month. Write Instructlon 1Sureau, Dept, 293, Arcade
BBidg., =t. Louls, Mo,

How to Entertain

Plays, Musical Coemedies and revues, iinstrel music,
blackface skits, vaudeville aets, monologs, dlalogs, reclta-
tions. entertalnments, muslcal readings, stage handbooks,
make-up goods. Big catalog fre . 8. Denlson & Co..
623 Su. Wabash, Dept. 89, Chicago.

Piane Jazz; tesches uil Styles of Jazzy Plano Playing,
Negro Harmony. Hot 13ass Effects, Novelty Sweet [larmony,
Information Free. Write “‘Plano BilL*" 207H Ossington,
Toronto, Uanada.

Musical Instruments

__Vielins—Deep, Mellow, Soulful—on eav, credit terms,
High grade, vonderful insirumcnts of my own make.  De-
velopment of many years’ cxpertness. Write for look,
Gustay .\, Henuing, 312 Unlverity  Bullllng, Seattle,
Washlngton,

Novelties

Cane I3ecomes Ukelele by Remuoving Secret Cuver, $3.50.
Broadway Musle ¢'o., Bayonne, N. I.

0ld Coins

-3 half-dollar <lze, 53¢
Norman Shultz, Jiox

Califernia Gold, quarter size, 2
Columbian nilckel and catafogue, 1
746, Salt Lake t'lty, Utah,

Inventions Commercialized. Patenteit or  Unpatented.
Wrlte Adam Fisher Mfg. o, 203 Enright, Nt. Louis, Mo.

Mr. Inveator—If you have ua patent or hventlon for
sale, arite [fartley, 38 Court Nt., Bangor, Me.

Personal

Your Handwriting Reveals Character. i’ractical gulde to
surcess.  Send Ink sample of own ar friend’s writing for
helpful analysis of surprislng facis,  25¢ (sllver). X, Pen-
craft, (Coscob, Connectlcut.

—_—
Photography

Have you a Camera? Wrlte for frce sample of our bl
magasine, showing how to make better pletures and earn
:uone:]._ ."\'merh-au I’hotography, 118 (‘amera Ilouse, Bos-
on, 17, Mass.

Transfer Photographs to metal, china, ete. DPatented
proce 8. Mukes beautiful minlatures. A real art. Jots
of fun and profit. Anyone can do it. Outtlt supplled to
members only.  Write about membership.  Kyograph
Plate System, 21-D W. 17th St., New York.

Old Money Wanted

Photoplays Wanted

Insects Wanted

Cash paid for butterflies, insects. Sce Ninclair's Adver-
tisement un page 9460,

$2 to $500 Each puald for hundreds of Ofd or Odd Colns,
Keep all old money, It may be very valualile. Send 10c¢ for
new illustrated roin ialue ook 4x6. (juaranteed D'rices.
Get DPosted, we pay tash. Cfurke Coin Company, 14
Street, LeRoy, N, Y.

Instruction

Leara Chemistry at Home. IDr. T. O’'Conor Hloane,
noted educatur and sclentitle authorlty, will teach you, Qur
home stuely correspondence cous ¢ fits you to tuhe a dosition
a3 chemlst, Nee our ad on page 880 of thls issue. Chemi-
cul In-tituie of New York, 1o L. L0th $t., New York Clty.

Patent Attorneys

Patents—Free t‘aluable book sent upen request —Suve
tlme—Forwarl .ketch or madel for our free contidential
report, Favorable report rendered only when we con-
scientiously believe your imvention contains merit and s
of commerclal value. .\mcrlx an Industrles, Ine,, 224 Victor
131dg.. Washington, D.

Inventions Wanted

Inventions Commerclalized. IPazented  or Unpatented.
Write Mdam Fisher Mfg, Co., 205 Enright, 8t. Louls, Mo.

Patents: Mueh valuable informatlon in our illustrated
hook on patents and trademarks sent free with sketch
sheet. Nend your Invention for Inspection and opinion,
Write today. Iicyant & Lowry, 314-\ Victor Iildg., Wash-
ington, D. (.

Will buy approved invention. \Wrlie W. L. Kendig, 418

N. Duke Xtreet, Lancaster, Pa.

Highest references. Iiest re-
Watson K. Coleman, Patent

Patents.  llcoklet free.
sults.  Promptness assured.
Attorney, Washington, . C.

=
) in ‘00l Paterits Securad. Lasy terms. Inventors Service llureau,
‘lac,l G a"d 1 S Rox 1648, Washington,
Concrete Building Block \Imhlm.w and Molds,  Catalog Richard E. Babeock, Patent Lawyer, Washlngton Loan

free. Concrete Machine Co., N. Fle-t 8t., St. Louis, Mo.
m=
Magic and (Games

& Tru-t Rldg.. Washington, D. €., Rooklet.

Monroe E. Milter, Ouray Bldg., Washington, D). .
PTatent Lawrer, Mechanleal. Eleetrleal Expert.  Jooklet
and Priority Reeord blank gratis,

Free \nth s'z order our targe die box., Nend 20¢ for
onr lLarge of 1cks, puzzles, wigs, sensational
escapes. 0.|ks \I.u:l(-al 1u. Dept. 5319, Oshkosli, Wis.

Patents— Xena for form “"Erl lence of cConeeptton’ to he
signed and witnessed. Form, free schedule information free
Lancaster and Allwine.  Reglstered Patent Attornevs in
United States and Canada, 242 Ouray 15ldg.. Washington
b, o

Magical (Goods

Card tricks, Coln tricks,  Hypnotism, Ventrilogulsm,
64 page bovks,  Complete guides 1l0c each. G. Fenner,
2101 Jefferson, Loui ville, K.

ol
il

Male Help Wanted

Firemen, Brakemen, Baggagemen (white or colored),
sleeplug car, train porters  (coloredi, $150-$250 monthly.
;-‘:‘xnl(-rlum-u unnecessary. 897 Railway Bureau, Kast, 8t.

Huls, .

Manufacturing

Medels. Metat articles made to order.  Experimenting
and quantlty jroduction.  Speclal tosls.  Parmna Engineer-
fng & Machine Works, Brooklyn Station, Cleveland, Ohio.

ﬂ

Miscellaneous

Beautiful Registered Bull Pups, $15. tulldogs, 501

Rockwonl, Dallas, ‘Texas.

Forms to cast Lead Soldiers, Indians, Marines, Trappers,
Animals, 151 klnds, Send 10e for {itlustrated Catalogue.
H. . Schiercke, 1n134-72nd St., Brooklyn, N. Y.

Specimens of .Arizona mlnerals and Petritied Wood. R.
Cederbiomn, ox 365, Mesa, Ariz

Self-protection wlitliout a weapon. 1'nbeatable sclence
for man or woman. ‘Write. Stamp. John R. Kirk, 22—
9th Btreet, Fast l.as Vegas, New Mexico.

One of the bliuest mails on earth. Hent to any address
for 10c. Louisiana Distributing Seriice, Dept. X, Har-

mon, l.a.
Mexican Made pistol holsters, cartridge Dbelts, horsehalr
articles, rattlesngke _ beit. List  free. TEX-MEX

LEATHER CO., 313 Esperson Dldg., Ilouston, Texas.

Bo Independent. Recelre 100 letters a dJay containing
Se. and give a dollar articte to every customer. Send 25¢

{nr dollar srticle and complete plan.  No fake. Dept. 2,

n'estle‘rn(‘\]llalllnz Service, 183614 E. Gth Street, Long
eac! a

Fer Hememakers, Don't pay 2 different prices for small
wanted Household Furniture, Send me store price and
will msake for one-half store rost. Neal, unpalntod post -
pald. William Fdward Gilbertson, Route 4, Box 8,
West Allls, Wis,

Models and Model Supplies

Ship Model Fittings: Stecering Wheele Capstans, An-
chors, Propellors. Rend dime for hooklet. A, J, Fisher,
1002 Etowah .Ave., Royal Oak, Mlch,

Moulds

Moulds Making Toys. Sce ad on page ??7.
Linecus.  JI. . Schiercle.

ﬂ

Miscel-

Patents Procsred; Trade Marks Registered—.\ compre-
henslie, (-\nv'rhnwd, prompt servlee for the proteetlon anc
development of your idea~.  Prellminary adilee gladly fur-
nished without charge. DBooklet of information and forn.
for disclosing f-lea free on request. Ridrard 13, Owen, 130
(\)wen 131dg., Washington, D, ., or 41-T I'ark Row, New

Orl

Unpatented ldeas Can Be Soid. [ tell you how and help
vou make the sale, Free particulars (lnp\rluhleh
Wrlte W T Qreenc, 809 Jenlfer BIdg.. Wasidngton, . L

Patents. Time counts in applying for patents. Don’t
risk delay In protecting your ldeas. Nemid Keteh or model
for Instructions or w rite_for Free hook. *"How to Obtain a
Patent’” and ‘' Record of Invention” form. No charge for
fnformation on how to proceed. Comu-uniestions strietly
confidential.  Terompt, careful, efficlent servlce. 1'larence A,
O'Rrien, Reglstered  Patent  A\torney, Securliy  Iiank
Itullding (c¢irectly across street from patent officer, Wasir-
ingten, 1y, see page 935,

“inventor's Advisor,'”” Valuable I'atenthock sent fres.
Labiner, 3 Park Row, New York.

Patent, Trade-Marks, Copyrights. Relable serilies by
an experlemed practitioner devoting personal attentlon to
each case, Inquiries invited. Referenee furnlshed.
Fishburne, P’atent Lawyer, 525-D McGlil Bullding, Wi ash -
Ington, h. C.

$ 8 $ For Phetoplay Plets. Stories accepted any form, re-
vlced® critlelsed, eopyrighted, marketed. Estab., (917,
ilook.et  free. Unlversal Scenarlo Co.. 223 Western &
Rantu Moniea Bldg., Hollywood. Calif.

Printing Outfits and Supplies

Print your own cards, statlonery, clreulars, paper, ete.
Complete outfits $5.85; Job ['resses $11, $29: Rotary
81_4‘.‘ I'rint for others, big protlt. Al casy, rules sent.
Write for catalog presses, type, paper, etc, Kelsey Com-
pany  F-6 Merlden. Conn,

_
Printing, Engraving and Multigraphing

20D Bond Letterheads, 8% x 11 and 130 envelopes, $2,
200 Bond  Letterheads, 6 x T and 100 envelopes. $1.
I’rinted. Dollar Bilis Wil De. Dept. M, Hossler
Print Xhop, Portland, Indlana.

20D Letterheads and 100 Enveiopes, $0.10, postpald.
Obeiman Company, Box 1268, Chleago.

Radio

Cerrect your filter hy uslng an adjustable core choke
coll  Range—i0H to 100K at 150 $5.

formers, 650 vules, §7 550 volts, $3 50 284
Write for 1lsts of eliminator kits and parts.
Sales (0., Orange, N. .

=

Radlo Paits

Radio Equipment

Direct Factory Sale. Wholesnle prices. Tremendous Sas-
Ing:.  Xelllng dlrect to you.  Here are some of our inany
ftems: 30 Henry Choke, 109 M.\, $2.19; 10 Henry Choke,
400 MUA. $5.48.  Power Transformers  for all kinds of
Elmlnators and for all ty pes of A Tubes nt Npecial Low
Prl es. EVERY ITEM FI'LLY GI'ARANTEED. Prompt-
Iy :hipped upon receipt of onder. Send for fice illustrated
catalog tolay. Todd Eletric Cao. Ine., (Manufacturers),
35 West 20th Street, Dept. 15, New York City.

Salesmen Wanted

Funchboard and Sideline Salesmen. Neuw (‘atalogue of
sure-selting assortments.  New startilng Candy Punch Ball
Ma hine.  Comblnation worthh $180 weekly. A l-Lee, 820
Wubash, Chleago,

M Paying Position Open to representative of character.
Tafe arders dir ot to weanw Good  in-
(e Permanent. Wikte now for free bhook, ““Cretting
Ahead.”” Tanners Shoe Mfg. 0., 5397 ¢ St.. Bo ton, Mass.

_Punchboard Salesmen. 2 hours «dls.  §1080 crery week.
New lite  Lowest prices.  Fnli cmanls ton on repeat husi-
news, Uatalog I'ree.  Puritan Noveity Co, 1190 Jackson,
Chiago.

Song .Poems

Patents oltalned under Co-operative I'ayment Plan.
Wrlte for particulars.  W. E. 1terk, Registered IPatent
f.awser, 932 Jenifer Rldg., Washington, D. C.

Get your own patents, Furms, complete instructlons $1.
Cuttingbres.  Campebll.  Calil.

ADAM E. FISHER, Registered 1’atent .\ttorney, in
business 23 years: references: personal attention and
promptness astured; Dept. E. 205 Enright. St. Louls, Mp.

“Inventors’ Guide'’ free on request; gives valuable In-
formation and advice for all who_ have orlginal ideas or
improvements. Frank Ledermann. Regl-tered Altorney amd
Engineer, 17th Floor, Woolworth Bldg . New York.

Song Poem Writers —Send for proposition,  1tay Jb-
heer, D21 2101 N, Keystone Mve., {"hicago.

Song-poem writers, write Sequoia Rongwriters Nervice,
Sherman Branch, Los Angeles, allfornia.

‘Song-poem writers.
Dept. 13X, New Yark.

Mdidress  Monarch, 236 West 55th,

Song Writers

Free — 'Song Writers Gulde.”" Reaser, D24-6G22 Goodell
Green v, Wi, ’ !

Patents. Free adiice, personnl serilc2 of reglstered At-
tornev., forner Patent Office Examiner. 1looklet.  Albert
Jacobs, 728 fenrrister 131dg.. Washington,

Patent Sense—.As one of the oldest firmy {n Amerlca ne
give inventors. at lowest consistent charge, a servlce not»|
for results, evidenced hy many well-knuwn Patents of ex-
traordinary  vilue. Rook, I'atent-Nen.e, free. lLacey &
Lacer, 54t F St., Washington, . €. Eatah, 1469,

Make $25 Weekly at home, spare :ime, writing shert
stories for photoplays. Experlence urneccssary. Outline
free. I'roducers League, 603, St. Louls, Mo,

Patents

inventions Commerclalized. Patented or Unpatented.
Write Adam Fisher Mfg. Co., 205 Enright. St. Louls, Mo,

Time is important in applicatlons for forelgn patenis.
Send date United States TPatent or Anplleatlon,  with
names of countries desired for Free Information How to
Protect Your Patents. Chester Brown, 510 Van Ruren
Street, Chicago.

Stamps and Coins

Stamps 100 All Difterent 3 cents, =, I. Quaker Stamn

Company, Toledo,

1008 Mixed Forelgn Stamps 23%c.

T'hil Lundsted, Cape
Cnttage. Mulne. o !

Telegraphy

Telegraphy—I3oth  Morze and Wireless——taught thor-
oughly and qulckly. Tremendous demand. tig  salarjes.
Wonderful opportunities.  Kxpenses low: chance to earn

.1t School  estahlished fifty  yvears, Ca f
dge’s [nstitute, Stone St., \'nlnnrnl::), Ind. g {
————————
Typewriters

Typewriters, all standard makes. %10 up. Full -
teed.  Free trial.  Wrhte for comnlete plllndra{egmi‘l‘:tn!.
Northwestern Exchange, 121 N. Fran-sco Ave., Chicaga,
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The AMAZING COMEBACK |
of HENRY FORD

' Turning defeal inlo viclory the Delroit Aulomobile manufacturer has
achteved the most ama:ing comeback in modern industrial hislory.

Special Features in February Issue of NEW AGE Illustrated

“Here’s How” America is Royal Visitors in the

Going Dry White House

Iow our past and present executives entertain

the royal guests of the land who come to us

from every country in Europe, seeking a better
knowledge of American institutions.

The crux of the present-day drink situation

is contained in a comprehensive study of the

social phase of prohibition. Are we drinking
mwore than formerly, or less?

An Actor’s 1 f Religi
The Glory that Was Sherry’s n Actor’s Idea of Religion

More sumptuous than any eating place of its
kind was Sherry’s, popular with the America

of a generation ago. A few of its memories by The Canvas Jungle

Jerome, its well-known doorman.

Noted 'stage player, William Hodge, reveals his
views on the church of today and tomorrow.

A story of circus life, by John Forbes, with the
strange characteristics of our dumb friends of

The TOl'Ch Bearers the jungle forming a fascinating background.

T [osittog o o Aol Misoied e of From Parsonage to

articles on our ever-apparent thirst for Grand Opera

knowledge, tracing it back to the *‘Dark

Ages,” and carrying it along, generation by The interesting life and unusual career of
generation, to the present day. Mme. Louise Homer.

Why I Don’t Believe in Companionate Marriage
Where Is the Modern Metropolis Taking Us?

The World’s Biggest Job

A Farmer Who Makes His Own Rain

Have You Got a Name That’s Hard to Remember?
Why I Have Not Decided to Leave My Children Money
Mv Big Fight to Live Within My Income

e o o and Fiction e e e Service Departments

B{IBSICD Food diet and health
A new story o modern
Mexico and of woman’s Travel trips and information

caprice in the face of danger.

Care and upkeep of the car
A HANDFUL OF DIAMONDS

A thrilling new mystery Child training
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at your finger end

HAWKINS ELECTRICAL GUIDES

3500 PAGES st A VOLUME
4700 PICTURES $¢ A MONTH

Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you neced to know
about Electricity. Every important electrical subject covered so
you can understand it. Easy to study and apply. A complete,
practical working course, n 10 volumes. Books are pocket size;
flexible covers. Qrder a set today to look over.

LEARN ALL ABOUT

Magnetism—Induction — Experiments — Dynamos — Electric Ma-
chinery—Motors—Armatures—Armature W indings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management

of Dynamos and Motors—Distribution Systems—Wiring—Wiring
Diagrams Sign Flashers Storage Batteries Principles of Alternating
Currents and Alternators — Alternating Current Motors — Transformers
Converters—Rectifiers—Alternating  Current  Systems—Circuit Breakers
Measuring Instruments—Switchboards—Wiring—Power Stations—Installing
‘I'elephone—Telegraph- Wireless—Bells—Lighting—NRailways.  Also many
Modern Practical Applications of Llectricity and Ready Reference Index

of the ten numbers.
SHIPPED FREE

Not a cent to pay until you see the hooks. No obligation to buy unless
you are satisfied. Send Coupon now—today—and get this great help
library and see if it is not worth $100 to you—you pay $1.00 a month for
ten months or return it.
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SEND NO MONEY—SEND ONLY THIS COUPON
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Employed by....

Home Address

Reference..

I THEO. AUDEL & CO.

] 65 West 23rd Street, New York City

] Please submit me for iree examinationn HAWKINS

i ELECTRICAL GUIDE (Price $1 a number). Ship at
once prepaid, the ]0 numbers. If satisfactory, I agree

I .0 send you $1 within seven days and to further mail

| You $1 each month until paid.
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¥V TRIAL

supremely fine fountain pen, even up to $8.75, we ask .
Our special 10-day

you to examine, compare and try the Wallace. If it ( :
does not speedily convince you of its remarkable value and trial offer will prove to
superiority, your money will be refunded immediately ¥ vyou that you can  ob-
and without question. No fountain pen on the market 4 / tain the most satisfactory
is more carefully constructed, of better materials or : fountain pen you ever
more perfectly adjusted than the Wallace. owned at an exceptionally
Because of quantity production and inex- low price.
pensive selling methods, it is offered to
you at a small fraction of the price at
which fountain pens of equal qual-
ity are being sold.

The Wallace Pen is the result of a
lifetime experience spent in the
manufacture of writing instru-
ments and all materials used
are of the highest quality.

The barrel, cap and sec-
tion are

EQUAL IN SIZE
To Any i

i
$7.00 or $8.75
Fountain Pen /s
They are made of pure ‘a"
hard rubber, highly pol- 1
ished. The clip and seli- \
filling lever are untarnishable u
metal. The point is made of
14k solid gold. with a crvstal- |
hard iridium point which insures
a lifetime of wear. Just as important
as the quality of the point is the per-

fect way it has been skillfully set in
place and adjusted.

J. B.WALLACE & CO.

239 Canal Street
New York City

AGENTS /.o |

prospect. This ex-

NO matter what price you are prepared to pay for a

DEALERS

Stationery Stores, Drug Stores, Denart -
ment Rtores, ete.  The Walluce Fountsln Pen s

3 popular priced fountaln pen of quality whieh meets
a long exlsting demand. Send for catalog and trade prices.

SEND NO MONEY

Just 81! out this eoupon and the Wallace Fountain Pen will be sent
to you via parcel post C.O.D, for $1.50, plus postage. The money
which you pay the postinan wlil be consldered merely as a deposit, It

will be entlrely *up to you to deride, after you Ihuve tried the Waullace Pen
far 10 duye, whather or nat you wish to keep it. If not, return it and your
money will be cheerfully refunded.

J. AL WALLACE & CO., 239 Canal St., New York Clt{]
Gentlemen: You may send me your Wallace Fountain Pen. [ will pay
postman $1.50, plus postage., on (f;livery.

NOTE:

When  remittance  aecompanles Name
order,  Wallace Fountaln Pen

will he sent postage prepald. If
within 10 days it does not prove
10 he all’ we elalm it to b AT ERRL g g T T b PP s

return it and we will refund
your money immediately,

Mark X here ] City

cellent value makes quicker sales and L B e B0 00 R S U
bigger profits. Send for a Wallace tingon ey (adles” sizo with

Fountain Pen or write for sales plan lsdles’ sautolr or men's watch S & l
Jiterature ehaln State. oo D

-



