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‘Make Money

in a High-Class Business of Your Own

F you prefer to spend your life working for

somebody else—if you have no ambition to
“be your own boss’’—do not read this adver-
tisement.

But if you are thrilled by the idea of being an
independent business man—of creating profits for
yourself instead of just waiting for a pay envelope—
then, no matter what your present occupation is,
read every word that fcllows!

A Nestler representative owns his own business.
There is a big demand for what he has to offer,
because nobody else in his locality can offer it—
a scientific Tire Service which saves car owners
ONE-HALF their tire bills.

A Nestler 4-Mold Cabinet. No steam. Nestler adjust-
able molds can handle any size tires. The most
successful vulcanizers and garages have found the
Nestler Process a great advantage, because it eliminates
all buffing, stripping, and cementing.

~without Competition!

You can be an exclusive NESTLER represent-
ative, and quickly build up a profitable business
in Reservicing and Retreading Tires by the
world’s most modern and successful process.

What the patented Nestler
Rubber Fusing Process is

The Nestler Rubber Fusing Process is the only modern, perfect
method of repairing and retreading automobile tires. It
scientifically welds new rubber to old, without the slightest
trace of joint, seam, or crack. A Nestlerized tire will give
practically the same mileage as a new one, at ONE-HALF
the cost to the owner, and at a substar.dal profit to the
Nestler operator. There are hundreds of busy, money-
making Nestler stations all over the world, with no com-
petition, because the Nestler Process is fully protected by
patents, and each Nestler operator has his own exclusive
territory.

Previous Automobile or Tire
Experience Not Required

Any red-blooded man with a very little capital can become a

successful Nestler operator. Nestler Rubber Fusing equip-
ment is built for life-time service, and the Nestler Manual,
given free to every operator, makes every step in retreading
tires and repairing blowouts as simple as A-B-C. Many men
have started Nestlerizing tires in a garage or basement in
their spare time, and have launched into a full-time business
of their own after they had gotten a good start and could see
bigger profits waiting to be picked up.

Send for this Amazing New Book
‘“The Nestler Plan” --- It's FREE

How tires are Nestlerized—what Nestler equipment consists
of—how to get customers—how the Nestler method will
make money for YOU right from the start—everything you
want to know about Nestler Tire Servicing as a full-time or
spare-time business is fully explained and illustrated with
photographs in a vitally interesting book, “The Nestler Plan.”
Send coupon below for a Free Copy TODAY. And if you are
in New York City, call at Nestler headquarters and ask for
a free demonstration of the Nestler Process.

Mail This Coupon TODAY!
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NESTLER RUBBER FUSING CO., INC., Dept. 25
245 West 55th Street, New York, N. Y

Without obligation on my part, send me your book, “The Nestler

Plan.”
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Science end Invention for May, 1928

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
vears. I shall be glad to make the same agreement,
backed by our entire resources of $1,500,000.00—
with YOU!

Into Drafting! /’

The ability to read blue-} }f)
/%
4

prints and draw plans is
the entering wedge to
success in all building
and manufacturing
lincs. Learn Drafting
and you’ll be “'sitting
Erctty.” It's INTER-
CSTIN work and
Draftsmen are a won-
derful bunch of fel-
Iows. You're bound
tocenjoy thegood-c c—-x
natured atmos- e

Guaruntee of Position and
g Increased Pay
3 o _

- i ’ phere of a 3
1. WE GUARANTEE to find you » satisfac- Draitingjoftics 1333
e tory position within 60 Jdays after vou fin- 2 :cm [Son- i I’*F‘
¢ ish our complete course of home training in vou withg]im— !2
. Drafting; F O\ A O
- L 8 portant ac- X 2
U And ther tivitics and r}'\!& !
5 And, fiother, BIGMEN. N L
WE GUARANTEE that said position will 7 L\ BT
; 4 D / il
© pay you a salary of at least 50% more than 4 N
you are earning today, provided vour present Z F L —
salary is less than $40 per week; [ = ey

OR FAILING TQ DO SO, we guarantee to
refund to you immuedintely the entire amount
+hat you have paid for this training.

3§ i

g

¢
to prove you can learn at
Home, in spare time!

We have developed a new simplified, rapid
way to teach Drafting, and we want tosendyou
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 sec
for yourself how quickly and easily you can qualify for
a fine, well-paid Drafting 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
mto Drafting. 70,000 fine positions advertised
in the past year. Draftsmen are urgently
neceded in Building Construction, Manufacturing, in
the Architectural, Mechanical, Electrical, Structural
and Automotive industries. Get in touch with me, and
I’ll tell you how you can get one of these fine jobs.

The American School

Chartered 30 ycars ago as an ED-
UCATIONAL INSTITUTICN,
and, like the best resident schoola
and colleges, conducted NOT FOR
PROFIT. We offer complete, thor-
nugh, up-to-dateinstruction—pre-
pared by 200 leading Engineers,
Executives and Educators.
unique instruction, built to mcet
the specifications of well-paid jobs
as laid down by employers them-
selves—yet simplified for ready
understanding by men with only
common schooling.

And we are the first in the home-
study field torecognize the need of
givinga COMPLETE SERVICE
to ambitious men-—training plus

13

i

oA Nirrns
Dircetor
Extension Work

"/érl’TU L4
o lr!‘.'/
s

This agreement proves our training does make reai Draftsmen. It proves that after 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 lcaving homc!

: BN
Cericanis School

Dept.2-526  Drexel Avenue and 58th Street, Chicago

e RN = 1 -
‘ \.\_ ! = E;}ﬂ >
W\ Sk

* I ——

employment. Which takes you as
you are, supplies the equipment
youlack,and landsyouinthebetter
jobyou seek, Without risk to youl

O. C. MILLER
Director Extension Work

e < g R

D. €. MILLER, Director, Extension Work, The American School
Dept. D526 iDrexel Ave. & 58th St., Chicago

1 am interested to get particulars of your Job aird Raise Guarantee. Alsc}
send 3 Drafring Lessons without cost or obligarion. i

Nume _

Address

— Occupation

— \WAAMA=-aericanradiobhister-com
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Formerly ELECTRICAL EXPERIMENTER
COMBINED WITH “THE EXPERIMENTER”

EDITORIAL, ADVERTISING AND GENERAL OFFICES:
230 Fifth Avenue, New York City

DPublished by Txperimenter Tublishing Company, Ine. (R Gernsback, Pres. ;
8. Gernsback. Vice-Pres. and Treas ; €. I.. Rosenfeit, See'y.

Publishers of SCIENCE AND INVENTION, RADIO NEWS, RADIO
LISTENERS’ GUIDE, AMAZING STORIES and FRENCH HUMOR
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cience and Invention for May, 1928

When you fix

WHEN you fix your own or
somebody else’s doorbel. or
buzzer, put in Eveready Colum-
bia Dry Batteries. They are the
ones that last longer and, by
their reliability, protect the oper-
ation of the things they operate.
Electrical engineers, graduates
of the big technical schools,
know and use and recommend

EVEREADY

COLUMBIA
Dry Batteries

~they last longer

the doorbell

them. Big business houses that
count the pennies, buy them.
Take a leaf from the experience
of the engineers and the busi-
ness-men and you’ll be protect-
ing your own reputation as a
fixer. Buy Eveready Columbias.

NATIONAL CARBON CO,, INC.

ST

New York © San Francisco
E 2N

Unit of Union Carbide and Carbon Corporation

IGNITOR
Jory R
fo

— s americanradiohistarnvy. com
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buy at wholesale;

ciation.
you a cent if you act now,

Follick, Mich., has already made S,
time.

as he receives from his employer.

salary increase.

it you wish.

FARN'Z

Earned $500 in Spare Hours

TIundreds carning 83 an hour us ‘‘Radio Doctors.” Lyle
500.00 in his spare
Werner Elchler, N. Y., carns S50 a week spare
time. F. J. Buckley, Mo.,, makes as much In spare time
W. E. Thon, Chicago,
a8 result of Associatlon, secured a position at a 220 per cent
K. O. Benzing, Ta., went from clerk to
owner, and is now making 260 per cent more.

A membership in the Association starts vou in business
It has increased salaries of many.
of our members ar¢ now witli big radio eompanies.

OIN the Radio Association. As a mem-

ber you can earn $3.00 an hour in spare
time, learn to install, repair, build sets;
train for $3,000 to
$10,0600 radio positions, secure a better
position; take advantage of the sucecess-
tested, money-making plans of the Asso-
Your membership need not cost

Seores
Ingineers.

will open your
posstbilities of Radio.

4513 Ravenswood Ave.

Becomes a Radio Engineer
Quadruples Income
A year ago Claude DeGrave knew nothing
about Radio. Today he is on the stalf of a
famous radio manufacturer and an asso-
ciated member of the Institute of Radio
1 He attributes his success to
Joining the Assoeiation. Iis income now

Act Now for No-Cost Membership

To a limited number of ambitious men we will
give Special Memberships that may not—need
not—cost you a cent. To secure one, write today.
We will send you details and also our book.
“Your Opportunity in the Radio Industry.” It
eyes  to

the money-making

Write today.

RadioAssociation ofAmerica

Chicago, IlI.

00 aweek

"~ in YourSpare Jime

is 350 per cent more than when he joined.
Members of the Association do not wait
for months before they make money out of
Radio.  Without quitting their jobs. our
members are carning $25 to $75 a week
spare time by building “tailored” radio
sets, serving as
ready-built scts and accessories, or follow-
ing one of the many profit-making plans

of

If ambitious to become a Radio En-
gineer, to fit yourself for the $3,000 to
10,000 opportunities in Radio. join the
Association. [t gives you a comprehensive,
practical. and theoretical training and the
benefit of our Employment Serviee. You
earn while you learn.
privilege of buying radio supplies at whole-
You have the Association behind

sal

“radio doctors,”

the Association.

You have

e,

You in carrying out your ambitions.

RADIO ASSOCIATION OF AMERICA
4513 Ravenswood Ave., Dept. SN-5
Chicago, III.

selling

the

wwwamericanradinhistans com.

Gentlemen: =
Please send me by return mail full details of your

Special Vlembership Plan and also copy of your K4

book, *Your Opportunity in the Radio Industry.”

Name......ooo

Address. ... i

City. ... State.........
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It gets my goat to see fellows slaving
at jobs they don’t like for $20 or $25
a week. I've got a real message for
them—a straight-from - the - shoulder
talk. I am sincere. I mean what I say.

Put yourself in my hands.

1 will show you the WAY.

1 am a specialist. I have studied your problems
for years.

1 have been successful. Thousands of men have
put themselves in my hands and WON!

They WON—You can too!

Electricity is the field for you to get in. Coyne
Electrical School is the place for you to get the elec-
trical training that will enable you to win.

1 will show you how to earn more money.

I will show you the way to power—to a position
of responsibility.

I will show you the way to become a big influen-
tial man in your community.

1 will show you how to gain your own self-respect.

1 will show you how to improve yourself generally
—how to have more time and money to devote to the
things you really enjoy.

Coyne Electrical School is nearly 30 years old.
Chicago is the electrical center of the world. Coyne is
endorsed by big electrical concerns. The opportunities
are unlimited.

I have a 56-page book which covers all the details.

1 will show you how to care better for those you
love—for HER, your wife or your sweetheart or your
mother.

1 can show you these things as I have shown them-

I want to send it to you free, and it tells you why 1
am making a special half-price tuition offer with Free
railroad fare to Chicago.

Two types of men will read this advertisement.

One of them will be willing to admit that I may have
the solution to his biggest problems. He'll investigate
further. He’ll send for this free book. The other will
just turn the page. Perhaps in twenty years he’ll find
himself still sticking to the same old job.

Why risk losing out? Send the coupon NOW!
Which type are you?!!

to thousands of other men. Electricity points the way.
Coyne training is the key that opens the way.

1train youin 12 short weeks. Not by correspondence.
You come here and work on the actual equipment.

1 train you in all branches of electricity. When
you finish your training you are ready to step into
I jobs paying $50, $60 a week and_up, or you can open

a shop of your own and become independent. Are you going to turn the page—or will you mail

My employment bureau is at your service for a the coupon NOW?
lifetime. You can earn while you learn. We help many |
students to secure jobs to earn a good part of their
I expenses while learning.

Send forFreeBook

‘My Course Includes Training lf

Al’l’ﬁlﬂne~Elech’iciiy g 5 3 b NS AN NN NN ENEENEEERRER
= %;vf_' =0 = e Mr. H. C. Lewis, Pres.,
peca & a Currespnndence COYNE ELECTRICAL SCHOOL, Dept. 58-83

500 So. Paulina Street, Chicago, IlI.

Sehool Zf An Institution |
To Which You Come for |

Dear Mr. Lewis: Without obligation send me your big

Not a Correspondence School free catalog and all details of ¥ree Employment Servies,

B

| |

| |

| |

|
. = Rladio ang l;Automutivg. Electricgl Courses ty};at aredi:-
! : OY N Electrical Dyactical Trninin N e e o e honeq by ey Salesman, | o

School | on Real Electrical Machinery S
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Some people measure suceess in
terins of money and others in degree
of knowledge and culture. Chemistry
is the one uncrowded profession today
that offers hoth. America, always a land
ol amazing opportunities, is especially so
now in the field of applied Chemistry. In-
dustries have developed within eight years
more tapidly than the output of trained men
to conduct them. Every big industry ineeds
chemists and there is a real demand for them
1mmediately.

Earn a Bigger \

Salary from now on
Good Chemists Command High Salaries

Not only are there bhoundless opportunitics for amassing wealth in
Chemistry, but the profession affords congenial employment at good
salaries to hundreds of thousands who merely follow out its present
applieations.  These applieations are innumerable, touching intimately
every business and every product in the world. The work of the chemist
can hardly be ealled work at all. It is the keenest and most enjovable
kind of pleasure. The days in a chemical laboratory are filled with
thrilling and delightful experimentation, with the alluring prospect of a
discovery that may spell Fortune always at hand to spur your enthusiasm.

You can make yourself independent for life by unearthing
one of Chemistry’s undiscovered secrets

Do vou remember how the tales of pirate gold used to fire your imagina-
tion and_make you want to sail the uncharted seas in search of treasure and
adventure? And then yvou would regret that such things were no longer
done. But that is a mistuke. They are done—today and every day—not on
de=ert islands, but in the chemical laboratories throughout vour own coun-
try. Quietly, systematicallv, the chemist works. 1lis work is difficult, but
more adventurous than the l)lOOd—Clll‘C“lng decds of the Spanish Main. In-
stead of meeting an carly and violent death on somne forgotten shore, he
gathers wealth and honor through his valuable contributions to humanity.
Alfred Nobel, the Swedish chemist who invented d,\'namit‘e, made 80 many millions that
the income alone from his bequests provides five $40,000 prizes every vear for the advance-
ment of science and peace. Herman Irasch, who showed how fo extract sulphur, built
up a huge fortune. C. M. Hall, the chemist who discovered how to manufacture aluminum,
made millions through this «discovery. F. G. Cottrell, who devised a valuable process for
recovering the waste from ilue gases, James Gaviev, who showed how to save enormous
losses in steel manufacture. 1.. H. Baekeland, who invented Bakelite—these are only a
few of the men to whom fortunes have come through their chemieal achievements.

YOU CAN LEARN AT HOME

To qualify for this remarkable calling requires specialized training. Formerly it was
necessury to attend a university for several vears to acqguire that training, but thanks
to our highly perfected and thorough system of instruction, vou can now stayv at home,
keep vour position, and let us educate you in Chemistry during vour spare tirne. liven
with onlv common schooling vou can take our course and equip yourself for immediate
practical work in a chemical laboratory,

EASY MONTHLY PAYMENTS

Science and Invention for May, 1928

Just a Few Letters
From Students Who Have
Taken This Course

You will probably be pleased to
learn one of the lessons gave me
an idea to turn my chemical
knowledge to profitable account.
I am now making o vurnish and
paint which undersells the other
type products by $2.60 a gallon.
in some cases more. liave been
receiving gullon orders from paint-
ers during past week which has
nerted me o Droft of $12.50 for

try.”  Many thanks for your
training thos far.
Jo KELLY

I am but half-way through your
course and am eertain that { hav
saved my Company many times
the cost of the course and ruised
myself in the shareholders' estima-
tion. The knowledge obtained has
its immediate practical applieation
and 1T do not hesitate In saying
your course and the personal ai-
tention yvou give is invaluable to
the practical man in any business
where themistry playsa part. You
may tse this letter and my name
and address 1o the furtherance of
your g£ood work.

JOIIN WALTER.

I have not written since T re-
ceived the Dig set. 1 cun stlll say
that it far exceeded my anticipa-
tions. Since I have been studying
with your school I have been ap-
pointed chemist for the Seranton
Coual Co.. testing all the coal and
ash by proximate analysis  The
lessons are helping me wonder-
fully, and the interesting way in
which they are written makes me
wait patiently for each lesson.
MORLAIS COUZENS

my “spare-time enemical indus--

O’CONNOR SLOANE,
B.,A.M.,LL.D.,Ph.D.

T.
A.

NotedInstructor, Lectur-

er and Author. [orm-
erly Treasurer Ameri-
can  Chemical Society

and a practical chemist
with many well-known
achievements  to  lis
credit. Not onlv has
Dr. Sloane taught chem-
istry_for years but he
was [or many years en-
gaged in  commereial
chemistry work.,

You don't have to have even the small price of the course to start. You can pav for
it in small monthly amounts—so small that vou won't feel them. The cost of the course
is very low, and includes evervthing, even the chemistry outfit—there are no extras to
buy with our course. Our plan of monthly payvmments places a chemical education within
the reach of evervone.

MAIL THE COUPON FOR FREE BOOK

Your name and address on the ecoupon will bring you by return mail our interesting free
book, “OPPORTUNITIES FOR CHENISTS,” "and full particulars about the course
and what it will do for you. You owe it to yourself to get this book. Send the coupon
right now while it is fresh in your mind. Or just write vour nane and ad.lress on a postal
and mail to us. But whatever you do, act today.

EXPERIMENTAL EQUIPMENT FURNISHED
TO EVERY STUDENT

We give to every student, without additional charge, his "chemieal
equipment, including tifty-two pieces of laboratory apparatus
and supplies, and fifty-two different chemicals and reagents. These
comprise the apparatus and chemicals used for the experimental
work of the course. The fitted heavy wooden box serves not only
as a cuse for the outfit, but also as a useful lahorutory aceessory
for performing countless experiments.

[ e e ——— e — — o — — i —

CHEMICAL INSTITUTE OF NEW YORK, INC.]
Home Extension Division 5

16-18-S-East 30th Street, New York, N. Y.

Please send me at once, without any obligation on my part,
your free book, “Opportunities for Chemists,” and full
particulars about the Txperimental IKquipment given to
every student. Also please tell me about your plan of pavinent

SEIZE THIS OPPORTUNITY-—MAIL COUPGN NOW !

Chemical Institute of New York, Inc.

Home Extension Division 5

NAME
16-18-S-East 30th Street New York, N. Y. ADDRESS o
T ey . SIITst . .8TATE
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PAINT HORSE

RANGE

As Red’s bhody heaved
against the table his
right hand darted to his
holster

“Red” was as quiel a cow-puncner as you'd
ever want to see, but hc never backed away
from trouble. So when he learned that a big
cattle syndicale was planning to steal Paint
1lorse Rance. he buckled on his six-guns and

dared ’em to go ahead

By G. W. BARRINGTON
in the MAY issue of

RIPLE-X has won the favor of thousands of

I readers by the accuracy, vividness, and high-
speed action of its western stories. In no

- other magazine of its type can readers thrill to such
remarkable feats of horsemanship, exciting cap-

MAY ISSUE
NOW ON
SALE

tures, smoking six-guns, desperate battles as
portrayed each month in Triple-X.  Paint
Horse Range is only one of several top-

notch western tales that will win your approval.

Two Great War Stories in the May Issue:

THE PARSON’S WINGS Use 1 Fmmlioi=iiim
By RAOUL WHITFIELD Cﬂv se | e ity Tne, ey
A CO]OTflll, nm've—tingling {lil‘ SLOI‘Y by a Yank Coupon I lh)l!:':ll:y;:;uili(r‘;(l!\:.’sll“::ill'Or stamps). for which I
ﬂyer in the World War. l ?;‘“d'Il}l‘;ﬂ’Fll-ip}?_‘}’ l)'gr ;‘he ::l(exl, li;(c”m‘m‘x\llint E
lf your )\ ! I“:';'lll)[(l‘(rll). L. ¢ -0 or )])y Ol e May i
THE SIX-GUN PACKER dealer | D i

3y J. J. KALEX .

. v . . ls sold I Nddresse oo l
What happened when a rough-riding, dare-devil, | I
GO\VbOy decided to mop up a Gerlnan tl‘ench in N Out A i Gty e State....... |
six-gun fashion! S T ]
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ound Antenng

Gets Everything— (A A0 g
Reduces Static “.ls

Brings in Faraway Stations Loud and
Clear Regardless of Static Conditions

Fans everywhere are replacing their troublesome and
static gathering up-in-the-air aerials with t(he mar-
velous new GROUND ANTENNA—Aer-O-Limina-
tor. Radio engineers and hundreds of users testify
that Aer-O-Liminator gets better long distance recep-
tion, almost unbelievable freedom from outside noises,
far greater selectivity and marvelously true, clear,
sweet tone quality.

John E. Christenson, RADIO ENGINEER, CHI-
CAGO, writes: ““l have tested and thoroughly ap-
prove the Aer-O-Liminator. T find it increases selec-
tivity and volume without distortion, practically elimi-
nates static, gives good clear tones, both on local and
distant stations. 1 would recommend the use of the
Aer-O-Liminator to every radio owner to get the best
reception from his set.”

FREE TRIAL

Make this thrilling test at our risk!

Install an Aer-O-Liminator (Ground Antenna). Leave your
old overhead aerial up. Try out on a night when static is

bad. Tf you do not get a wonderful improvement in reduc-
tion from static, greater selectivity and clear, sweet tone

\ without interfering noises, if vou can’t get good recep-
. g tion on stations that are drowned out by static on TSTALL

\\ \ \ O your old aerial, you need not pay us a red cent for EASY TO IN oh
<., \ \ o N this test. Send coupon at once for scientific ex- it dig a swall hole about 6 Inches
’o;;“z planation of Aer-O-Liminator (Ground An- ']ubli'xmeter and drop Aer-O-Limi-

7y N tenna), proof of performance, and our con- i t(o; Aits He.

A 'bA\ clusive iron-bound guarantee, and remark- e

P oA \ able Free Trial Offer—Mail Coupon

e Ty
AT AN TOD.AY!

% 30%;7 o ® )
Aer-O-Laminator
g;{v:oocf ,
(Ground Antenna)
Endorsed by Foremost
D, / Engineers and Dealers
o " CURTAN MFG. COMPANY
Lhis R Dept. 863-G, 154 East Erie Street, Chicago, TlL.
coupon AN
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“Those Who Refuse to Go Beyond Fact Rarely Get as Far as Fact”

HUXLEY

A COMING DISCOVERY

By HUGO GERNSBACK

T is a rare occurrence when a man, in any branch of science to-day,
can announce to the world that within an appreciable time he
will make a great discovery, as an explorer, for instance, might
set forth to discover the North Pole or to be the first to set foot
on top of the Himalayas. In either case, however, he can predict

with certainty the result should he succeed. This, however, is com-
paratively tame, because neither the North Pole nor the top of the
Himalayas is unknown; both are very well known.

If, however, a scientist should announce that he would, at a certain
predetermined’ time, discover, let us say, a new gas or a new metal
that was as yvet undiscovered, and give minute instructions how the
discovery could be brought about, this certainly would be classed as
a remarkable prediction. Yet, that also has been done in chemistry.

But the idea of predicting the discovery of an entirely unknown
world, half the size of our own earth, is a large order. Indeed, it
has only been done once before and has gone down in the annals of
astronomy as one of the most brilliant achicvements of the human
mind, of all times,

In 1846, John C. Adams, a young Iinglishinan, and Urbain Leverrier,
a young Irenchman, independently announced the position of a sup-
posedly new planet, lying outside of the orbit of Uranus, Neither
astronomer worked with a telescope, but simply used celestial mathe-
matics. Adams sent the results of his calculation to the Astronomer
Royal of LEngland. Ile had predicted where¢ in the heavens the new
planet should be found, but for some reason no search was made.

Not long after, Leverrier, who had also completed his calculations
sent the results to Galle, the Director of the Observatory of Berlin.
A search was immediately instituted and within a half an hour, the
new planet was discovered very close to the position predicted by Lever-
rier's calculation; the new planet, which was christened Neptune, was
only about 58 away from the calculated spot, a very small amount,
astronomically speaking. This was on the night of Scptember 23, 1846.
The planet was easily found, because it happens to be a big celestial
body having scventeen times the mass of our own earth. Neptune,
up to the present day was the last and furthest away of all planets of
our planetary system. Its mean distance from the sun is 2,791,600,000
miles. It is so far away from us, that it takes light, coming from -it,
and traveling at the rate of 186,000 miles a second, four hours and
ten minutes to reach us. And it takes Neptune 164.78 years to revolve
about the sun.  One Neptunian year, therefore, compares to about 164
years on earth.

Ieverrier and Adams both had noted for a long time, that the then
last known planet, Uranus, showed a number of perturbations which
could not be accounted for by the other known planets. Once the
exact amount of perturbations were calculated, it became possible to
work out by mathematics the position of the perturbing body, which
happened to be the new planet-—Neptune. The mathematical prediction
of an unknown world within the exact arca of the heavens at a certain
predetermined time will remain one of the greatest triumphs of human
achievement.

But history is going to repeat itself. A new world is again to be
discovered. It may have been discovcred by the time you read these
lines. TFor some time astronomers have been wondering if there was
not a trans-Neptunian world, that is, a planet at a greater distance
than the collossal interval that separates Neptune from the sun. Dut
inasmuch as Neptune takes so long to make one revolution about the
sun, i.€., 164 years, it was not such a simple matter to locate any
supposed perturbation of Neptune, supposing that there were any.

Neptune itself, having been discovered in as late as 1846, astronomers
have not had much of a chance to observe it adequately. Indeed, there
had been previous suspicions that there might be a planet in our system
beyond Neptune, and even lLeverrier and Adams had thought about this.
but came to no tangible results.

Of late, however, a number of astronomers, chief among them
the well-known authority, Professor William H, Pickering, have been
giving the matter serious attention. Pickering collected all the data
available on Neptune and began to plot curves. He found out that
the planet Neptune had been perturbed by an unknown body, just as
Uranus during the last century had been found to be influenced by
the unknown outer planet. But Pickering’s job proved to be a far
more difficult one than either Adams or Leverrier had contended with,
because he had less material to work with than his predecessbrs; and
the amount of time that Neptune had been under observation was
comparatively short. Pickering could not be sure that the perturba-
tions of Neptune were not actually caused by the giant planets, Saturn,
or Uranus, and he began a long series of mathematical calculations;
eliminating first once and then the other known planet from his calcu-
lations. In a current issue of Popular Astronomy, he announces the
results, which briefly are as follows:

The new planet, which he terms “0,” is a small one, only about half
the volume of the earth. The diameter of the as vet to be discovered
planet is 6,300 miles, about three-quarters that of Venus, and one-half
again larger than the diameter of Mars. ‘The mass of “O” is nearly
half that of the earth, two-thirds that of Venus, and four times the
mass of Mars. Being at a much greater distance than Neptune itself,
it will be more difficult to locate, and it will need a good telescope
to detect it. Prof. Pickering has given exact data where the new
planet will be found, and it will be interesting to sce how much of
an error there was in his calculations when the planet is actually dis-
covered, which it surely will be.

But the most remarkable fact about the new and unscen planet is
that it has a totally different orbit from all other real planets. As
is well known, all our large plancts (some of the asteroids excluded)
move about the sun in concentric curves or ellipses. DBut the new
planet moves with such eccentricity, that it actually crosses the orbit
of Neptune. That means that during half of the undiscovered planet’s
year, its orbit is within that of Neptune, and that half of its year it is
outside-—a remarkable phenomenon.

About 1841, the new planet was within the orbit of Neptune, while
by 1850, it had already passed beyond it. At the present time it is
in the same position, but on the other side of the sun, as it was in
1850, and within a few more years it will again be inside of Neptune’s
orbit. For these reasons, Pickering urges that no time should be lost
in locating it, as the next perturbation that can be used will be one of
Saturn, and will not take place until 1950. Ilcre, then, is a particularly
brilliant piece of work of which science can be really proud. It again
demonstrates the triumph of mind over matter.

Naturally, the question comes up, if there is a new planet beyond
Neptune, why may there not he others perhaps more remote than “O”?
We do not know—time alone will tell. What scems certain, however,
is that our solar system is closely tied together with other systems,
becanse our own solar system is not at rest by any means, but rushes
with great rapidity through the heavens. We do not even know what
star or what universe is attracting our own solar system, but no doubt,
discoveries such as DPickering’s will make the work of future astrono-
mers far easier and simpler, and will help us to solve some of the
problems of the universe

Mr. Hugo Gernsback speaks every Tuesday at 9.30 P. M. from Stations WRNY (326 meters) and 2XAL (30.90 meters) on various scientific subjects
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Earthguakes Predicted
i Of all the major disasters of natural cause, the carthquake alone has always failed to give some

The above photograph shows the dif- .

ferences in a landscape before and

after the Montana earthquake of

1923. Of all the major disasters

from mnatural causes, the earthquake alone fails
to give some warning of its approach.

i HE scientist’s centuries-old dream—
the hope of predicting earthquakes in
advance—is about to become a re-
ality, according 1o two of the world’s

foremost studeme of ealth shock phenomena,

Alkitune Imamura, professor oi scismology

at the Tokio Impendl University, and Pro-

fessor John W. Evans of London

The importance of their discovery prob-
ably is unparallelled in the entire history of
man’s life on this planet. It should remove
entirely the world-wide, blind and unreason-
ing fear of Nature in her worst mood.

Ever since man has inhabited the carth
he has feared earthquakes as being sudden,
ruthless calamities, coming absolntclv wuh-
out warning and whisking away the very
eround from beneath his feet. Dr. Walter

Hough, head curator of the Smithsonian In-

stitution, Washington, pictures man’s eternal

struggle with MMother Earth's devastating
maneuvers as {ollows

“The history of civilization and the his-

tory of migration has been an urge to get
away from the dreadful fear of earthquakes.
The Pyramids of Igypt were probably
shaped {for the purpose of withstanding
earthquakes. Indeed, the entire history of
architecture is another evidence of man’s
fear of earth shocks. So as to build with
stability he has followed different styvles and
different plans of construction, hoping one
day to discover a certain stvle and plan that
would withstand the earthqualke menace.
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Above is a photograph of the Mainka seismo-
graph, which operates o¢n the principle of

mechanical registration. It does not photo-
graphically record quakes.

The diagram at the left shows the schematic
arrangement of an earthquake predicting in-
strument. A, is a perdulum, B, tension
member, C, pendulum stpport, D, pendulum
boom, E, theoretical axis upcn whick pendu-
lum vibrates and F, one of a pair of mercury
contacts. Two clinographs weould be required.
one to record tilt coming frem the mnorth or
south, and the other, for east or west., This
hlt occurs from five to thirty minutes before
a gquake.
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sort of warning of its approaching devastation. In the case of hurricanes, typhoons and tornadoes,
the wind usually whips up in advance and the sky
moinents, at least, in which to secek safety. But the latest earthquake news hrings new hope—
it offers tidings that finally scientists have been able to devise an instrument that will probe
the secrets lying bencath the surface of the greand and reccive a sort of radio message
from Mother Earth when she is cbout te produce an upheaval.

darkens, permitting men to find a few

“The temples of the ancicnts \\nhstood the
shocks and so did many of their homes. But
ear, that terrible specter which has always
dogged the footsteps of men, drove them
further north until we find them in the
Pueblos of New Mexico. There they built
securely. It might also be said that the
original American Indians, through this con-
tinual fear of what Mother Earth could de
to them when she shook her skirts, became
nomads, living in tent structures that could
not harm them ii tumbled about their heads.”

“We have but to read the beautiful story
of the Crucifixion to know that an earth-
quake of serious force occurred while the
horror of Golgatha was taking place. Or
Sodom and Gomorrah — archacology has
proved these iniguitnus cities were destroved
by earthquakes. Asstioch was similarly de-
stroyed by one ol the most terrible earth-
quakes of all history hundreds of —ecars be-
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Above is a graphic chart showing method of
locating earthquake by drawing arcs from
three seismograph stations.
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Hours in Advance

By JAMES NEVIN MILLER

‘The Galitzen seismograph, the most sensitive
instrument used today, is shown above. The
registration instrument is shown at the left
and the recording device at the right. It reg-
isters earthquakes on the magnetic principle.

fore Christ. These disasters provoked the
Romans, perhaps, into an onward march.”

Of all the major disasters of major cause,
the earthquake alone has always seemed to
fail to give some sort of warning ol its ap-
proaching devastation. In the case of hur-
ricanes, typhoons and tornadoes, the wind
usually whips up in advance and the sky
darkens, permitting men to have a few mo-
ments, at least, to seck safety. But earth-
quake disturbances, horn {far heneath the
earth’s crust, can neither be seen nor heard
in time for such action. Small wonder that
the carthquake is regarded as the most ter-
rible natural calamity—man has been well-
nigh helpless in trying to avoid its destruc-
tive force.

However, the latest carthquake news of-
fers new hope—it brings tidings that finally
scientists have been able to devise an instru-
ment that will probe the sccrets which lie
beneath the earth's surface and receive there-
{from a sort of radio message from
old Mother Earth when she is about
to produce an upheaval.

Centuries-old in its beginnings is
the carthquake drama. The drama
consists of three acts. The first act
began millions of years ago when, in
the process of cooling off, deep cracks
or fissures appeared in the carth's
underlying strata, causing decp-set
Imes ot weakness tor distances virtually im-
possible to calculate. Duc to sedimentation
and crosion there is a constant change in po-

W

First Wave
{

Second Wave

Third Wave

Difference in time of arrival of first and second waves,
gives distance from earthquake to station '

A photo-
graph show-
ing
wreckage of
a lighthouse
. in
B Barbara,
o California,
M appears at
the right.
The great
quake of
1925 was re-
sponsible for

This instru-
ment was
known as the
seismoscope
and the shock
of the quake

The first i
earthquake §/°
indicating | I
device

was |l

invented in dislodged balls
%3; A,D.. by from the drag-
e Chinag- ons’ mouths,

man, Choko, thus showing
the direction

of the quake.

sition of the surface materials of the earth,
notable in Nature’s plan of mountain build-
g, with the result that the subterrancan
cracks and weaknesses may be subjected to
a prouounced strain.

EARTH SHIFTS BEFORE A QUAKE

RADUALLY 1tney pecome overloaded

on one side with carth materials, caus-~
g a sliding and shifting of load. the second
act, which culminates in the third, the ter-
rible tremars that man today calls an earth-
quake. So unexpected and sudden is this
trembling of the carth's surface at times
that almost in the flick of an eyelash, build-
ings topple and fall, water and gas maius
snap, fires arise through short-circuiting of
clectric wires, and a paroxysm of horror en-
sues among the inhabitants of the stricken
district.  This actual earth convulsion itself

wwaLamericanradiohistorv. com
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Santa

this.

The famous earthquake of 1905, which struck

California, ripped apart a 3linch pipe used

as a water main. A %hoto of this pipe appears
above.

is the third and final act in the earthquake
drama.

It is the sccond act, always ohscure. and
always challenging, which has heen investi-
gated hy scientists working in their solitary
retreats, bending over their instruments
which record carthquakes, while trying to
discover the age-old mystery of their man-
ner of approach.

Briefly, Profl. Imamutra of the Tokio Im-
perial University, has discovered that there
1s a slight tilting of the carth's surface, which
occurs ordinarily a short time before an
carthquake occurs. IFour years ago, Pro-
fessor Evans, famous British scientist, sus-
pected the existence of such a tilt and de-
clared that “the rupture, whatever its nature
may be, that gives rise to the actual
vibratory shock, 1s preceded by a strain or
distortion of the earth’s crust which
gradually increases until the stress
that causes it is suddenly replaced.
The existence of this strain should be
evidenced by a progressive sag or tilt
of the carth's surface.”

It was not until late in 1927, how-
ever, that Prof. Imamura gave to the
world his prool that such a tilt ac-
tually did occur—1{rom one-half hour to
five hours before the actual earthquake and
that the tilt could be recorded hy a delicate

(Continued on page 66)

st
tay

N

2 A bove—Location of
/ earthquakes charted in
Pacific



www.americanradiohistory.com

- Science and Invention for May, 1728

e A G W S T D A W e e
-
~ -
<

: ow® St Q““"""'-fu--n
'.e'- AIRPLANE TO CATCH AIRPLANE TO CUT It

STEAMER ONE DAY OUT ONE DAY FROM TRIP

‘ A 3
{Ocean travel to Europe will now be shortened to a four day trip if the plan shown ENGLAMD g i |
above is adapted. Ultra-modern ships having a deck fory theplandingp and take- /”‘-j ]

} .  FRANCE

‘off of airplanes will bg used. These liners will cut down the present steamship
time across the Atlantic and will carry a number of airplanes that can land and

RAILROAD FROM
NEW YORK.

take-off with passengers and mail from the top deck. These ships will be combi- A |
nation commercial airplane carriers and passenger liners. ;

A

SR SN

SPEEDING UP OCEAN
TRAVEL

Ultra-Modern Ships Will Reduce Transoceanic Steamship
Time and Increase Pleasure

At the right is a photograph of

the S.S. California, the first elec-

trically operated ocean liner,

which weighs 22,000 tons and is

the largest vessel of its kind
built here.

NGINEERS and ship builders have

collaborated in  cutting  down the

trans-Atlantic  steamship time 1o a

minimuni. The photos and diagrams
on this page show various ways in which
this can be done. At the top of the page
we have a proposal whicl has been submit-
ted to the U. S. Shipping Board by a ship
building corporation, whereby the Atlantic
Ocean can be crossed in four days time. The
ships to be built will be a combination air-
plane carrier and passenger liner having a
speed of 33 knots per hour, faster than the
{astest ocean liner of the present time, which
attains a speed of 26 knots per hour. These
hoats are to be 917 feet long, with a beam
of 90 icet. There will be space for 1000
tons of cargo, and accommodations for 800
passengers.  Ample space for airplancs to
land and take-off will be provided, so that
the airplane can catch the steamer one day
after it has left and leave one day before
it has reached port.

All of the super-structure will be erected
on oue side o1 the deck, to allow unob-
structed deck space for the planes. One de-
sirable feature of the four-day ships is that
they will answer the purpose ol floating
islands  for trans-Atlantic fliers. At least,
three of the ships would be on the high
seas continuousiv, and at such intervals as
to make short liops across the Atlantic pos-
sible. Their exact positions would be defi-
nitely fixed at specific times, and the fther

The above photo shows the miain propulsion
control-hoard on the S.S. California.
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85 FT. LONGER

The White Star Line will soon have the largest motorship afloat. Above it is compared with
the Maiestic, the higrest shin at the noroesent time. The length of the new vessel will be
1000 feet over all
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could easily use their decks as a stopping
place 1 mid-ocean.

The S.S. California recently arrived in
New York on its trial run from Newport
News, Virginia. A maximum speed ot 19
knots was established with the new merchant
vessel which is electrically operated.  The
ship weighs 22.000 1ons, and 1s the largest
of its kind ever built in this country. Where
a ship of the California’s tonnage would
require 120 men, the new liner requires
but three men on watch in the engine room.
Small twin turbines driving two generators
provide the electrical energy.  With this
combination, it 1s possible to develop 17,000
horse-power.  The vessel is 600 {feet over
all, has an 80-1oot heam, and a draft of
30 jeet. She will soonn be placed in opera-
tion in the New York to Calitorma service,
of the Panama-Pacific Line. Scveral un-
usual features are the two built-in swim-
ming pools on the open deck, and a garage
which will accommodate 140 automobiles. On
the run {rom Newport News, nine men con-
stituted the crew and the quarter-masters
stood by a “locked” steering wheel, while
the g@vro-compass and gyro steering device,
adjusted to the main course, held the ship
on this course unaided. A view of the main
propulsion hoard of the S. S. California is
shown on this page.

The White Star Line has placed an order
for a giant motor ship, which will be even
lurger than the Majestic, at present the big-
cest ship afloat, the length of the new vessel
will be about 1,000 feet and she will be
driven by internal combustion engines of
the Diesel tvpe. The speed of the new ship
is not expected to he remarkably high. Ger-
manv. however, is planning to wrest the
speed record from the Mauretania and is now
building two large liners which when com-
pleted are expected to be the fastest pas-
eneer chips aflnat.
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HE pri-
mary ob-
ject that all
inventors have in
mind when patenting
ideas is to rcalize finan-
cial benchits from their in-
ventions ; however, it is untortu-
nate that there are only a small number of
inventors who can claim to be successiul.
Very frequently articles are invented which
are not reguired either by the general pub-
lic or industrv.  On this page we have llus-
trated only a few of the vast number of
much necded inventions mentioned in a hook-
let covering extensively the inventions most
needed today and compiled by the Institute
oi Patentees of London.

An umbrella which can be felded up into
a smull space and readily carried m the
pocket would find a great market today. A
luminous paint which can be made cheaply
and yet he seen over quite o distance at
night is another much needed  invention.
Signs could he made with this paint, thus
doing away with the expense of clectricity.
Nonoskid rubber caps for placing over the
end o1 ladders would prove usciul. A camera
device which will automaticatly voll the film

and shiflt a new filim into

place after cach ex-
posure, thus pre-
venting  a

Y7 RUBBER
/ SUBSTITUTE

'/ ALs0 mprovE o KT
RUBBER » 2

/ TREARTHIENT ™ # =
7O PREVENT : 4
| AGING .@4\":’1 J ”}J
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double
exposure, 15
much in demanrl.
An cfficient, safe and

casy wethod oi absorbing car-

hon dioxide from the air of a room, is a
prohlem for the chemists to solve. Unbreak-
able. clear, flexible window elass, without a

T IO EL N
P PLATE FATSH N
RUBBED ON MrUST

S NON ALCT
,’ HNOLIC TEMPER =N
/INCE DRINK WITH

Pt P EQURL
/ P ELECTRO-

: FPLRTING
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doubt, would be wel-
comed in many indus-
tries, and also by the
general public. A de-
vice to prevent water

CHERP

/.-‘fz F CONTRY

£EO HOME GAR-Y
| BRGE £ REFUSE
DESTROYE!

pipes irom

freczing would glad-
den the heart ol any
suburbanite.
voice - operated  type-
writer will speed up
office work and make
for greater ciiiciency.
For some tie, &
search has been going
on for a non-alcohnlic
temperance drink
which will be refresh-
ing and have a “kick,”
in spite of the fact
that it is devoid of
alcohol. A cheap =eli-
contained home gar-
bage and vefuse de-
strover should find a
place in every home.
A radio-television ap-
paratus which can be
bought for a moder-
ate sum is another
needed 1invention,

. LROK COPL £+
-FISIENTL
Sl

which undoubtedly
will he perfected
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within the next ten vears. A sun-power
electric gencrator and o static eliminator
would make millions for their inventors. A
vacuum cleaner for chimmeys would be a
welcome  invention.  The transmission ot
power through the air has been the dream
of more than one radio and clectrical ¢n-
gineer and still remains to be perfected, A
family airplane which would be 1ool-
prooi would doubtlessly have a

wide sale in this country

and abroad. A meth-
od of taking col-
ored photographs
with the ordi
nary camera

is  another
invention

14
SUN POWER sLec-
120 GENERATOR.

which

1s yet to
cane. A
furnace 101
makmg  elec-
tricity  direetly
from coal m an
cllicient manner
would tind a
place m  almost
any home. A
liguid which will
nickle-plate  the
metal upon
which 1t 18
rubbed and yet
oive a durable
tinish such as

- vRCUUN
LEANER FOR

;\CHIMA':’)} \

vACOUM
- LINE -

that ob-
tatned
only

by electro-
plating, is a
much nceded
preparation. A sub-
titute Tor rubber and
also a process or treatment
to prevent rubber rrom aging,

will find wide application in the commer-
cial fields and net the inventors bhig moucey.
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Lieut.-Commander
C. E. Rosendahl, U.S.N.

1. Q. In your opinion, can a huge
dirigible of the Los Angeles’ type coni-
pete successfully with airplanes in carry-
ing passengers?

A. There is no competition between
the airplane and airship if each is prop-
erly empleyed. To use an airship to do
the work of an airplane is as extravagant
and inefficient as the use of a sea-going
steamer on a short coastal run or on ferry
boat duty. The airplane is and will prob-
ably always be a short range carrier,
while the airship is fundamentally a long
range vehicle.

Q. What do you believe the maxi-
mum speed that airships can obtain for
commercial traffic?

A. Tt is believed that a speed of about
100 miles per hour will be attained by
dirigibles of future commercial size.

3. What previsions if any have been
made in passenger carrying across the
oceans to safeguard passengers if air-
ships were forced down into the ocean?

A. An airship in trouble is not neces-
sarily forced down in the ocean—in fact,
she would fly as a free balloon, in case
all motors failed; but there is extremely
little likelihood that all of six or e'ght
individual power plants would fail simul-
taneously. Airships carry sea anchors
similar to surface ship practice. There
are many instances on record where Ger-
man Zeppelins—badly damaged in war—
returned safely to their bases. Safety
lies with staying with a ship and flying
to her base.

4. Q. If lightning struck one of these
huge helium-inflated airships, what dam-
age wculd be done?

A. Even hydrogen-inflated airships have
been struck by lightning without any

QUESTIONS ASKED BY H. GERNSBACK, EDITOR,
LIEUT. COM. C. E. ROSENDAHL, U. S. N, FROM WRNY.

damage. An airship is a huge, thor-
oughly-bonded metallic structure, that
would readily dissipate an electric charge;
added safety heing assured by the use
of the absolutely non-inflammable helium
gas as the inflation medium.

5. Q. Can this country produce suffi-
cient helium for any amount of dirigibles?

A, The United States has practically
a world mcnopoly of the supply of helium.
Nowhere else in the world is there a suffi-
cient quantity of helium-bearing natural
gas to pay for its production. Recent
reports indicate that there is practically
an unlimited supply of helium in certain
gas-bearing fields in the United States—
certainly enough for all the airships we
shall opcrate for scores of years to come.

6 What are the advantages of
helium over other lifting gases?

A. Helivm is a safe lifting gas in that
it will absolutely not combine with any
other element and therefore cannot burn
nor explode. It is next to the lightest gas
known and available for airship inflation.
It has 92/ of the lifting power of hydro-
gen, and its much greater safety over
hydrogen makes its use of the utmost
value,

7. Q. Can an airship, while moored to
its mast, oufride practically any storm
that may come along, including a hurri-
cane ?

A. An airship moored to a mast can
ride out very severe storms—certainly any
containing winds up to the speed at which
the ship itself is designed to fly. In the
case of hurricanes or tornadoes greater
safety lies in taking the air and flying
out the storm, just as a steamer puts out
to sea in severe storms, heaves to at
sea, or runs around severe disturbances.

FOLLOWING RADIO TALK OF

Science and Inventi-n for hlay, 1928

The Commanding Officer of the Giant
Tells Here Some of the Little Known
That You Have Always Been Curious to

Dirigibles? Read What

HE year 1928 will be an unusually

important and spectacular one for

dirigibles; it is not necessary to con-

sult an astrologist to glean this {rom
the stars, as there are other unmistakable
signs already apparent. 1927 saw many
triumphs for the airplane—its records are
written i history.  Outwardly, 1927 was
a quict one for dirigibles; actuallv, much
unseen and vital experimental work pro-
gressed and some new construction con-
tinned m its early stages. It is on this
dirigible or airship phase of acronautical ace
tivity that I wish to discuss briefly.

HEAVIER-THAN-AIR CRAFT DEFINED
ANY people do not distinguish be-
tween “heavier-than-air” craft (i.c.

airplanes) which must depend on their en-
gines to hold them aloft as well as to drive
them through the air, and “lighter-than-
air’” crait (or dirigible balloons) which are
sustained by some huoyvant medim such
as helium gas and devote practically the
entire ¢ffort of their engines towards pro-
pelling them. Thus the term “airship” is
sometimes used indiscriminately for all forms
of aircrart. We in the lighter-than-air
branch of acronautics ieel that the term
“airship” properly should be applied only to
lighter-than-air craft. as they are funda-
mentally “ships” and incidentally ships that
float in air. Airplanes are much more
widely distributed than airships, and natu-
rally the plane and its habits and character-
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One method of mooring dirigibles is shown
above. The ship is tied fo a land mast.

When landing upon the deck of a ship, a
number of ropes are employed as shown here,

www americanradiohistorvy com

SING /SEA ANCHOR

/]
CANVAS CONE
/I FILLED WITH WATER

One of the newest inventions is a sea anchor
for dirigibles used as shown.
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U. S. Naval Dirigible “U. S. Los Angeles,”

Things About Lighter-Than-Air
Learn About. Should We Build

Commander Rosendahl Says

istics have therefore become more com-
monly known than those of its scarcer
cousin, the airship. However, this unfamili-
arity with the airship will soon vanish, for
the realization is dawning that large air-
ships—often referred to in the past as
“Zeppelins”—are essential both to commer-
cial transport and to the national deicense.

DIRIGIBLES FOR SAFETY AND COMFORT

ANKIND continues to demand greater

speed in transportation—think of the
vast amount of effort spent to obtain speed!
Is there anvone who hasn't been thrilled at
the tales of the magic carpet oi the Arabian
Nights and its ahility to anmhilate distance?
Iligh speed trains and fast steamships de-
mand extra rare and we continue to patron-
ize and support them. Further increases in
ratlroad and steamship speeds are very ex-
pensive and diflicult to obtain. As soon as
the speediest transport of all—that by air—
becomes more geaerally realized with safety
—mankind is sure to take quite liberally to
the use of aircrait—particularly if comiorts
and conveniences may be had simultaneously
with the greater speed.  Airplanes and dir-
ships are this next available means oi sup-
plying speedier travel-—the airplane for short
or moderate distances, the airship for long
distances. Airplanes can provide a certain
degree of comfort but it 15 the airship which
can supply the maximum of comriort and
safety i the air {or longer vovages.

——a

Craft
More

EVOLUTION OF THE AIRSHIP

PERHAPS you might be interested in
the evolution of the airship. In 1783,
that is, ahout one hundred and forty five
vears ago, the first balloon flight was made.
Men had observed that hot air would rise;
therefore by inflating a bag or comtainer of
light material with heated air, the container
could be made to rise and take with it a
basket or car in which to carry the pas-
sengers and other loads. Soon man was
able to produce hydrogen gas in sufticient
quantity to intlate a bailoon and since hydro-
gen is so much lighter than air, 1t has al-
wavs been a most efficient lifting gas. OfF
course, balloons drift with the wind, and
man soon became desirous of providing
them with motive power so that he might go
i any direction independent of the wind.
Early effort consisted of rowing with silken
oars but of course this method was not
practical.  In 1832 the first power driven
or dirigible balloon was built. It derived
its motive power from a three-horsepower
steam engine. The modern airship had to
wait for the development ol the gasoline
engine and a light strong material with
which to huild the structure. Tt was in 1900
that Count Zeppelin completed and flew his
first rigid airship in Germany, Our first

American airship was built in 1908,

LIGHTER-THAN-AIR CRAFT CLASSIFIED

T +his pomt let me classify for you
lighter-than-air craft or those forms of

(Continued on page 79)
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The above illustration gives all the details
of the new canvas sea anchor.

e

LAND ANCHOR o8- ¢ W
Frra b FASTENED BY EXPLOSION X4
e, . ¢ OR VELOCITY OF FALL 7 L)
J i Ll o o PN s

An emergency landing can be effected by
using a land anchor which can afterwards
be cut loose.

SEPARATE GAS COMPARTMENTS

Ty ‘VW'y
ez ==

L
e

OPTIONAL POSITION
FOR PLANE

PLANES COULD BE CARRIED
INSIDE ENVELOPE
LAUNCHED FROM FRONT
AND LANDED IN REAR

Modern dirigibles have separate gas com-
partments. The U. S. Navy will fit dirigi-
bles for carrying airplanes.

wwwoamericanradiohistaorvy com

MOORED TO MAST ON SHIP

A dirigible can be moored to a special mast

as was recently done with the
“S. 8. Patoka.”

on a ship,
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Mice are destroyers of food and transmit
diseases. These pests are easily controlled.

CITE a number of different insects

and animals are attracted to the

home of man, not only for the shel-

ter offered, but also for the profu-
sion of food available in kitchen and cellar.
Once such creatures have made themselves at
home, it is very difficult and sometimes al-
most impossible to get rid of them. They
find everything that is necessary for life,
and why should they move? They mu1t1ply
rapidly ‘and soon become such pests that the
master of the house becomes dis-
gusted and takes violent meas-
ures for their extermination. o

"Among themselves. the pests of ©

the house battle with morc suc- 3
cess, but their aid can scldom be
used, for it would only he a case
of jumping from the frying pan
into the fire. It is in this way
that the house rat has been prac-
tically wiped out hy the wander-
ing rat. The former (Mus rat-
tus) has been evicted by the wan-
dering rat (Mus decumanus),
primarily through the aid of
<hips, by way of which they have
overrun the world.

RATS

ANY methods have been

proposed for the control of
the rat, but almot all processcs
have only local efficiency. The
rat is far too wise and cunning
to be taken in by simple means.
Then, too, he is suspicious of all
new things with which he may
come in contact and thus he is
able to distinguish the harmful
from the harmless, the danger-
eus from the innocuous. Traps cannot be
used successfully for any length of time.
If they are of iron, then the rat will not
touch the bait, for he does not know iron
and must first be made to realize that iron
is harmless. For this purpose iron chains
and other objects of iron are placed across
his path and after he knows that iron is
harmless and will not hurt him, iron traps
may be more successfully employed.

RAT POISONS

ATS seldom attack rats. It is better to
use a dog, especially a terrier. Poison-
ous bait is also good for only a short time,

Above—the bed-bug which sucks the blood
and transmits diseases. XKerosene, or acetic
acid may be used for their control.

0 ° wmPHo o

to the dismay of man.
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ontrolling House

Information About Pests, How They Live and

and if plenty of other food is available, it is
almost useless to try to control them by this
method. A favorite poison is that obtained
irom the bulb-Scille maritima, a native of
southern Europe, which is often cultivated
in the window garden. Its action depends
upon the crystals of calcium oxalate, known
as raphids, and which are thin and sharp,
like small double-pointed needles. These
needle crystals, when eaten by the rat, pene-
trate the intestines and kill -the pest. The
rat is accustomed-to” the bait by means of
ordinary meat balls fried with onions. After
the rats have taken a few of these, the bulbs
are substituted for the onions. This is a
very effectxve control method. In more
recent timés the rat bacillus has been used,
but this germ is not active over any loug
period of time. Quick-acting poisons should

Above is the cockroach, a pest which has travelled all over the world
Borax will help control the pests if applied

where they are found.

not be given rats. Other rats see the effect
of the poison bait and refuse to touch it.

PLASTER OF PARIS EFFECTIVE

Another good rat poison which is not
dangerous to handle is plaster of Paris,
The plaster of Paris must be prepared by
mixing 1t with other substances such as
flour, sugar and some strong smelling cheese.
This poison as well as the above mentioned
may also be eaten by mice. A bowl of
water is placed next to the plaster of Paris
mixture and it is the water which really
kills the pest, because the plaster hardens
to a bhrick inside the pest and so kills it,

Various other chemicals can be used as
the different types of barium salts such as
barium carbonate or barium sulphate. They
are used like the plaster of Paris (calcium
sulphate). In all these cases a bowl of
water should be available to the pests. The
various types of fumigants such as cyanides
used for control of pests should be avoided.
They are far too dangerous for the layman
to handle, and for best results a specialist
will have to be called. In the proper hands
it is an excellent method of control but it
can not be used successfully under all con-
ditions.

RATS SPREAD DISEASE °

Rats should be killed not only because
they are destroyers of food, but also
hecause they are transmitters of discase.

WWW americancadichistorvy com

By DR. ERNEST

Discascs are transmitted by the rat to fleas,
these attack man and transmit the germs.
Plagues have been started in this manner.

Far more harmless and much more easily
controlled is the house mouse. This creature
is only found where it will find a hiding
place. For this reason it is seldom dis-
covered in modern dwellings. Cats and
mouse traps are quite effective. In fact
any tvpe of a trap is almost surc to catch
them although some traps are better than
others. Rags dipped in turpentine and
stuffed into mouse holes drive the pests
away.

THE INSECT MENACE

F still greater cconomic importance as
pests of the home are the insects. There
are countless myriads of them and they not
only endanger our supply depots,
but attack our clothing and our
homes, even endangering our
health.
One of the pests of the kitchen
food supply is the common lar-
der or bhacon beetle, a creature

about 14 an inch in length. This
pest (Dermestes) is not bound
to any particular food. In na-

ture it takes to decayving mattcr,
+ both organic debris and manure.
; Then. too. it is often found an
flowers. The larva are usualiy
found in dried material or ani-
mal matter, such as dried mus-
cle bundles and tendons, the inner
side of dried skins and pelts and
furs, bacon and hams. These
beetles are found everywhere and
have made themselves at home
in every place, and since they
keep under cover and multiply
rapidly. they do much damage not
. only to foods, but also to car-
pets, rugs, furs. bolsters, ete,
Places infested with these larder
beetles may be safely iumigated
with 40 grams of carbon bisul-
phide for each cubic yard of air
in the room. Close all holes and cracks and
leave for at least 10 hours. Another saie
fumigant to use is formaldehyde. Any kind
of a lamp or vaporizer of formaldchyde can
be used. Leave this also for at least tcn
hours in a closely stoppered room where all
cracks of windows and doors have been
stopped up. A protective method for furs,
etc, is the use of insect powders dusted ¢z
the articles.

THE SILVER FISH

HE tiny rapid silver fish (Lepisma) is
seldom considered as a pest unless it is
found in very large numbers. It is always

 The larder or bacon beetle is a creature about
one-half inch in lergth and may be controlled
by fumigating with formaldehyde.
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hold Pests

How They Can Be Driven from the Home

BADE, Ph.D.

found where ever foodstuffs are stored, pre-
iers sweets, but also attacks cloth and
clothes.  The creature lives its life in dusk
or darkness and when caught in the light, it
hurries back into hiding. It is hard to catch
jor the budy is smooth and it slips casily
through the fingers and is gone. 1t is abeut
a half to three quarters of an inch in length,
is built closely to the ground and looks like
a silver streak when caught unawares.

In the library the silver fish attacks the
back of books in order to get at and eat the
glue. Tt gnaws the paper and leaves only
that part which is covered with ink.
Starched cloth and silke are also caten as are
the backs oi wall papers. There are few
things that the silver fish will not take. The
greatest damage is always done wherever
materials are leit undisturbed for long peri-
ods as clothes that are stored away. A gen-
eral control method is the fumi-

They are brownish red in color, very flat
and wide in proportion. The eggs of the
roaches are formed into balls and are car-
ried by the female for some time. Then they
are deposited into hiding places.  The iood
consists of all edible things, sweets being
preferred, but even leather goods are de-
stroyed by them. They may be chased away
by sprinkling borax and inscct powders
arounid the floors and shelves where they
travel. Since these creatures are slim, they
enter all eracks, and in order to keep them
out permanently, these should be filled with
a good crack filler. They may also be killed
by the poison food mentioned for the cricket,
In addition they may be controlled by a mix-
ture consisting of five parts of plaster of
Paris and one of flour, the parts being taken
by weight. A mixture of one part of honey
and half a part of yeast is also a good poison.

gation with carbon bisulphide or
formaldehyde.  Books may be
lightly rubbed over with a cloth
dampened with formalin.  The
formaldehyde  gradually  evapo-
rates and kills.  Cloth that is
«tored should he sprinkled with
naphthalene.  This also  keeps
moths away.

CRICKETS

TTRACTED to the kitchen

by the heat of the range in
~uburhan and country places, is
the cricket  (Gryllus), which
hides in cracks and cranics. The
males are untiring musicians and
they lurc the female to them by
means of this high and shrill
squeak. At night the cricket

The death watch beetle is about one-quarter
inch in length and is very destructive to
furniture.

plant, the flower and leaf being usually
taken. In addition, powdered sulphur, pepper,
tobacco, white lead, borax and others are
also used in combination with pyrethrum.
An excellent insect powder is made by
mixing equal parts of pyrethrum witl borax.
If desired a hali a part of flower of sulphur
may be added.  This last is very good for
any inscect and especially for cockroaches.

PILL BUGS AND SLUGS
ILL bugs and slugs are com-

monly found in cellars. The lat-
ter demand moisture in order to
live. On dry ground they sccrete
slime and give off much moisture
which soon causes their death.
For the control of slugs, lime is
the best chemical that can be used
for each slug that comes in con-
tact with the dry powdered lime
must die.

The pill bugs are found under
stones, bark and other dead and
decaying material of field and
woods. Oue form also enters the
cellar where its food consists of
decaving  potatoes, {ruit, etc.
They really do not do any dam-
age, but they are unwelcome
guests.  They may be trapped

hunts for iood and in the home
of many this consists of cakes
and sweets, flour and bran, etc.
Only during the time of feeding
is the music stilled. They are dark brown in
color, fat of hody and about one inch long.
They are hard to get at and the best method
for their control is to place a bowl of their
favorite food on the floor within their reach.
Then, at night, while they are Iceding, catch
them at the feast and kill them by pouring
boiling water over them. I desired a poison
iood may be prepared consisting of one part
of salicylic acid, two parts of powdered
borax mixed with nine parts of any of their
1o0d.
‘ COCKROACHES

MUCH greater pest is the cockroach

(Blatta) of which two species are found
in the kitchen the larger once of which has,
like the rat, conquered the world, primarily
through the aid oi ships. The size varies

irom the small which is about %4 of an inch
10 the large which may be twice this size.

Slugs are commonly found in cellars and may
be effectively destrtl)yed by using powdered
ime.

Household pests can only be destroyed by a persistent fight against them.
Remember that the eggs may be hatching, even after all the adults have
been killed. Persistznce in the use of control measures is necessary.

PERSISTENT FIGHT AGAINST PESTS
NECESSARY
ERSISTENCE in the use of control
measures for any pest is absolutely neces-
sary. The eggs of the pest may be hatching
a few days after all adults have been killed

The pill bugs are not particularly injurious

but are a nuisance, especially in damp cellars.

Since they are slow moving, they are easily
exterminated.

and if a second and even a third time con-
trol is not used, the pest may be back with
renewed vigor.

Insect powders as such may be quite dif-
ferent irom cach other. Pyrethrum is usu-
ally used. This is the powdered part of a
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during the night with hollowed
carrots, slices of pumpkins, etc.,
where they will be found next
morning, and since they do not
run away, they may casily be
killed by stepping on them.

THE BEDBUG

AN entirely different type of pest is the
hedbug, a comparatively small insect,
wide in body and built flat, in length it may
vary from Y4 of an inch to slightly larger.
The bed bug is not a comparatively recent
addition to the sleeplessness of man, being
known to the ancient Romans.  Since these
blood suckers are very flat, they are always
found in cracks and cranies, under molding
and even under wall paper. They are also
found in crevices of beds and furniture.
There are many ways in which this pest may
be controlled. Kerosene and gasolene may
be used to brush the cracks or, which is bet-
ter, to soak the cracks with the aid of a
spray. Acetic acid is still more effective

but it can not be used where the acid may.
(Continued on page 68)

The silver fish is destructive to books and
cloth., Formaldehyde fumigation kills this
pest.
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Conception of the proposed trype of engineless plane which will obtain its
lift by streams of air forcibly ejected through special mozzles mounted along
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Science and Invention for May, 1928

the edge of the wing. Air tubes propel and steer the plane because of the
Insert shows the operating principle.

Engine-less Plane Driven By Liquid Air

Propellers and Engines to Be Supplanted by Novel Method Employing Liquid Ajr

HEN Glenn Curtiss was looking

for a landing-place half-way be-

tween Albany and New York at
A the time of the first long-distance
"flight in this country, May 28, 1910, he
_found just the place he wanted, a broad ex-
panse of lawn in front of an imposing public
, building near Poughkeepsie. When  we
asked permission to make a landing there,
the Superintendant, Dr. Taylor, replicd
" genially : “Why certainly, come right in!
Here's where they all land!” It was the
State Lunatic Asylum.
b Even as late as this vear, this was the
popular notion of the place where flying-
machine inventors helonged. Nowadays the
public is going crazy over aviation, and the
only level-hcaded ones are the Lindberghs
who do the great things and the inventors
who dream them. These dreamers, the
“crazy inventors,” are now looking as far
alicad into the impossible, as the \Wrights
were when they were building a heavier-
than-air machine to navigate the air above
the clouds. The present-day dreams are of
the navigation not only of air but of space,
by the application of methods new to flight,
including the recaction principle and the utili-
zation of liquid air, one of the most con-
densed forms of mechanical energy known.
The possibility of a fuel-less motor even
seems to be coming up over the horizon.

LIQUID AIR FOR PLANE PROPULSION

URIOUSLY enough, the very first en-

gine that we know to have been con-
structed, Hero's engine, used the reaction
principle, Most of us have in our child-
hood seen this applied, if we owned one of
the toy tin boats intended for sailing in
bathitubs and fitted with an alcohol lamp
and boiler, a jet of steam furnishing the
force that pushes it along. A jet of air
has been used of late years by two French
engineers, Papin and Rouilly, to revolve the

for Propulsion and Vertical Lift
By AUGUSTUS POST

Augustus Post, the author of this article, is a

pioneer aviator and aeronautic expert. Mr. Post
has been active in aviation circles from the days
o! Wright's Ft. Meyer flights. As early as 1910
he flew in various meets. As an aid to Alan R,
Hawley, the winner of the Gordon-Bennett Bal-
lwon Race in 1910, he was lost in Labrador wilder-
ness for ten days. He also drew up the rules for
the Raymond Orteig prize won by Charles
Lindbergh.

klade of their revolutionary type of heli-
copter, by forcing an air blast from the rear
edge of its propeller blade. This naturally
suggests the possibility of driving a machine
tarough the air by the expansion of a gas
through specially designed nozzles that
would give the maximum thrust. One of
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the most concentrated forms of mechanical
power may be obtained irom the expansion
of liquid air. This is expensive, and its
efficiency is not yet satisfactorily proved if
we consider propulsion alone, but if in addi-
tion to the propulsive effect of this rapid
exhaust and expansion of the liquid air,
these specially constructed nozzles are di-
rected over the upper surface of an aero-
foil—or airplane wing—this tends to create
an upward litt. This upward lift is easily
demonstrated by a familiar experiment with
a piece of paper five inches long and two
inchies wide, creased across at about a third
of its length, the short end curved as in
the drawing.

Blow abhove the upper surface of the flat
section and the curved section will move up
and against the stream of air, demonstrating
how the air flowing over the upper surface
of an airplane lifts the wing. Liquid air
in process cf expansion by heat through
the properly constructed nozzles over the
surface of the airplane wing would in like
manner tend to lift it as well as to drive
it forward.

HOW LIQUID AIR PROPELLED MOTOR CAR

HAVE ridden in a steam automobile in

which liquid air was used to take the
place of stean; it could be used anywhere
that compressed air is used for propulsion.
It was used with phenomenal success by
Dr. Sidney Morton Baruch in driving a
liquid air turbine directly connected to the
propeller of his aerial torpedo.

One of the advantages of liquid air for
aerial flight, and one that at once impresses
anyone interested in the long-distance flights
of the future, is that it is not necessary to
take into the air any machinery for the
purpose of generating power, for this gen-
erating has all been done on the ground in
the process of liquefying, and in a small
amount of liquid air we have stored up an
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immense driving force. This makes it spe-
cially well adapted to “unmanned” planes
and aerial torpedoes, and in general in in-
stances when imperative necessity makes cost
of no importance.

The air travel of the future, whatever
fuel may be used, will probably be carried
on not only at the altitudes at present com-
mercially available—which have already
added 16 miles to the diameter of the earth,
by giving mankind command oi 8 miles
upward on either side—but at heights far
greater than are at present deemed prac-
ticable. This is bound to be the case with
long flights. The resistance of the air at
great altitudes being so much less, much
higher speeds would be possible.  The “su-
perterrancan ecxpress” with its enclosed
cabin holding apparatus for oxygen-ieceding
of passengers and the maintenance of nor-
mal air-pressure, keeping up a speed of
500 miles an hour, may be here in a com-
paratively short time, if it but
follows along the line of present ~

ey w4 Y

yet been the subject of a little serious
research.”

A rocket-ship such as Herr Valier plans,
would start at an angle of at least 80 de-
grees, reaching as soon as possiblé the thin-
air stratum. After 17 seconds the ship is
calculated to reach a speed of 400 meters
ner secoud at 3,000 meters high; after 35
seconds, at 20,000 meters high, a speed of
800 meters ; aiter 45 seconds at 50,000 meters
high and seventy kilometers horizontal dis-
tance from the starting-point, the horizontal
speed would he 2.000 meters per second. At
this rate it would take an hour and a half
to go irom Berlin to New York*

Herr Valier answers the objection that
his proposed machine could not move through
empty space because this has no resistance
for power development, by explaining that
just as in traveling through the atmosphere
ihe rocket does not rely on the support of
air, but moves by its own internal energy

19

combustion remains to wve investigated. Is
fuel lies the greatest practical difficulty,
even when the problem is successfully ex-
plained theorctically in other directions.”

It is his beliei that only a machine in
which the method of working is quite in-
dependent of the surrounding air can open
the path to the celestial spaces, and then
only when it can develop sufficient power
and carry fuel in great enough quantity.
He thinks that the only method likely to
he successful is the rocket system. It is
his intention to advance along this path of
development by way of the present air-
planc to the eventual “space-ship,” working
on the construction of a normal pursuit
plane into whose wings will be fitted auxili-
ary rocket apparatus, thus making it pos-
sible to study, during flight. the workings
of the rocket as a motive power.

It is of course to be understood that if
the “space-ship” does really succeed in navi-
gating at these immense heights
above the earth's surface, there

conservative development. Maj.
Gen. J. H. McBrien, President
of the Aerial League of Canada,
and a former officer of the Royal
Air Force, goes even further,
predicting a speed of a thousand
miles an hour at a period not far
distant. Our War Department is
experimenting  with an airplane
to operate at a height of fifty
thousand fcet, fitted with liquid
oxygen flasks and lined with ply-
wood and quilted felt corduroy,
to keep out the terrific cold. The
airplancs of yesterday were row-
hoats hugging the shore of the
ccean of air; we are bringing

into being the Leviathans of the “high” seas
of the sky, and it is on these high seas that
the iuture of aviation lies.

ROCKET AIRSHIPS

AX VALIER, a German astronomer

and aeronaut, has been attracting much
attention not only at home but abroad, by
his statements that we need not be restricted,
through our use of the present-day type of
flying-machine, to heights of eight or nine
miles now possible for flying, but may oper-
ate at a hundred miles up, or cven more.
His ideas are in line with the researches
various countries of Profs. Ziolkowsky,
Goddard, Oberth, and von Hoefft, who with
other experimenters have brought the idea
of ‘“projection into space,” appreciably
nearer to possibility. As evidence of the
resulting change oif mind on the part of
the public, the editor of as conservative a
periodical as the English magazine Dis-
covery recently featured a description by
Herr N. Valier of his “space:plane,” saying
editori-
ally, “We
have printed
this author’s
views, 10t
hecause his
proposition
should be
judged as
practi-
cal politics
of the mo-
ment, but
rather as
opening up
possibilities
in a field
which has as
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Here is the
| CONTROL aerial torpedo
% designed by
CONTROLFIN S. M. Baruch,
employing 1li-
! |H1 quid air for

| J propulsion.
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will be no putting one’s head out
of the window. At 25 miles up,
daylight is faint; the sun is a
ball of fire, but the light is not
diffused, as therc are no dust
motes in the air—I have mysclt
experienced an approach to this
condition i a balloon flight to
an altitude of 24,200 feet, and
in an airplane at an altitude of
22,000 feet. Climbing to 50 miles
above the earth, the ship would
find no more air than would be

e

This photo shows Mr. Post piloting one of the first airplanes.

this with modern constructions.

through it, so his “space ship” would move
forward by means of the expulsion through
nozzles as c¢xhaust, of the gas molecules
developed by the explosion of the propellant
fuel, wherchy a continuous recoil would
exist to drive the ship onward.

The imagination of writers and artists
has always played with the idea of inter-
stellar communication. But it is something
really new for the imagination of inventors
and engineers to take it into sober considera-
tion, and to make calculations based upon
exact data. Herr Valier says:—

“Whether we are able to build rockets
of such colossal power that they will be able
to force a passage to a point beyond the
field of gravity of the earth and other plan-
ets, is another question. Today we know
the exact formula from which to calculate
theoretically the necessary recoil and we
know the “ideal terminal velocity” includ-
ing the overcoming of the air-resistance, of
12,700 meters per second. The real recoil
of the rocket is furnished in the product
of the forced-out gas-mass per second and
its exhaust speed. 1f the ship itself per-
mits an ideal terminal velocity which is
equal to the speed of the exhaust gas, then
63.2% of the total weight of the starting
machine must consist of fucl: if double or
treble the exhaust speed is to be attained,
then must 86.5% or 95.2% respectively of
the total weight be fuel, and there remains
only from 13.5% to 5% for the actual weight
of machine, including cargo.

“Therein lies the greatest difiiculty of the
whole problem with the present flying-
machines ; the liquid {uel carried is at most
35%, the tare weight is about 40%, crew
5 to 10%, so 15 to 20% remains for cargo.
If one takes a comparatively cheap {fuel
such as powder, the results are far too
small for high exhaust speed (highest 2500
meters per second) and hence insupportable
conditions as between {fuel, cargo. and tare
weight of machine. On the other hand,
a very high exhaust speed (4000 to 5000
meters per second) can be obtained from
cxplosions of hydrogen with oxygen and
of similar fluid propellants of high kinetic
power. These. however, are too expensive,
and too heavy, while much regarding their
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found under the receiver of the
best air-pump; and darkness is
practically complete. At a hun-
dred miles, according to Willis
Moore in “The New Air World,” the tem-
perature is probably 459 degrees Fahrenheit
below zero. Conditions for making human
life possible must of course he maintained
inside the cabin. Man must take his world
along with him if he goes beyond the air,
just as, under exactly opposite conditions,
he manages to take it with him when he
goes in a submarine below the sca.

Captain Thomas Scott Baldwin, our fa-
mous pioneer of dirigible navigation and
construction, who, before he was the world's
champion parachute jumper, began his ca-
reer as an acrobat with Ringling’s Circus,
told me that the artists who drew the bill-
posters displaying mien turning somersaults
over the backs oi elephants always added a
few elephants to those over which the men
were at the time ahle to jump, and threw
in a {few extra somersaults for good meas-
ure. But so great is the propulsive power

Compare

of an ideal that once the picture was drawn,
the acrobats set themselves to equal it, and
Something like

so the fiction became fact.
this continually
comes to pass in
the world of sci-
ence, and its most
picturesque illus-
tration is nowadays
in the field of avia-
tion engineering.

Here is a view of a
different style of
rocket from that op-
posite. This is in-
tended for inter-
planetary communi-
cation. The time will
come when we will
be able to send men
to our sister planets
in space.

* One kilometer is
.621 miles.

9 One meter is 3.28
feet.
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e A 3! LOS ANGELES LANDS ON SARATOGA’S DECK.—The above photograph shows the
\ . glant dirigible “Los Angeles” successfully landed on the deck of the airplane carrier
A 1 - ‘“Saratoga,” in the first test of its kind. The photo on the following page shows the ship
& : being hauled down to its place on deck. Figures show relative sizes in feet.

A Photographic Picturization of Modern Scientific Advances

It is almost impossible to keep up with the rapid strides taken in the field
of science. This is truly a scientific age. On these pages we can portray but a
few of the advances made in many different fields.

SUBMARINE LIGHT FOR
SEARCHING LAXE BOT-
TOM-—In the search for a
missing college student, Gil-
bert C. Weis, of Indianapolis,
brought into use the submers-
ible searchlight indicated in
the photo above. This is sim-
ply a long tube, darkenmed on
the inside with a bell-shaped
housing at the bottom, in
which four lamps are placed.
The device is operated by two
storage batteries. The dia-
gram at the right shows the
way in which it is used. It
is am improvement over the
old style of water telescope,
which consisted of a leng {
tube with a piece of plate ’ =

LAMPS IN
HOUS NG

MOTOR OPERATED BY STATIC—Of course, we know
that static may ruin a perfectly good radio program in
the summertime, but here is a device that will not work
unless there is plenty of static present. It is a static
motor, and operates from power obtained from the air,
The motor is connected in series with the antenna and
the ground. This device was built by C. Francis Jenkins,
of Wdshington, D. C. Copyright Harris and Ewing.

glass at the bottom. This de-
vice can be better used at

S
&L PLATE GLASS
night than in the daytime. 4

B
NEW BATH TUB AID—Depending upon how mane
tanks there are, a device invented by F. J. Cantrel
of San Francisco, Calif., will deliver soap suds, fresh
water, toilet water, salt wafer, or what you will
Photo shows three streams in use at same time.
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MAGNETIC CHESS
BOARD —The playing
pleces of this chess
board are magnetized so
as to hold the set to the
metal board, regardless
of the position of the
board.

<

NEW WAKING ALARM
—This device was in-
vented by Father Daniel
Driscoll _ of Villanova
College, Pa. It is noise-
less, but when once set,
will operate for fifteen /
minutes and then stop. !

The diagram above
indicates how the
chess pieces of the
magnetic chess board
are made. The mag-
net comes in direct
contact with the
metal board.

www americanradiohistorv com
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ANTI-AIRCRAFT
GUN—This 3 inch anti-
aircraft gun has a ver-
tical range of about
5,030 yards, and can be
fired at a rate of 25
shots a minute. It has
be=n adopted by the
U. S. Army.

<

"'v

AUTD HORN OEERATES TRAFTIC SIGNALS—The above rhatograph P
shows Charles Acler consulting safety engineer with his d2vice whlch
may speed up traffic considerably. An autoist desirous of cressing a

main thoroughfare from a side strect, draws up to the curb aac¢ sounds that with the
his born. These sounds are picked up by a transmitter and ¢len sent device indi-
through other apparatus, turning on the red light on the mair highway cated and
and ziving the motorist ten seconds to proceed, after which 1he lght demonstrated

switches tack again. Picture diagram shows operatiix. by Dr. 1. S.

It is claimed

Falk and Ruth
Bilger, that

“COTTON SATURATED
wWIiTH ALCOHOL

“

POCKET CVEN—The photograph above and the diagram im:e-t

show the inventon of Dr. Kalischer. This is a small pockat

oven. The fumes from an alcohol saturated wick are absiryed

by cponge platirum which incandesces to such an extent ®hat
i~ warms the container. It can operate for twelve hours.

Pep
INSZCTS GASSED BENEATH CANVAS HOODS—In the Los
Angeles region, nsects and lava as well as the eggs of insexts,
are killed bty zovering the tree with a canvas hood, than
pumding a cyanile solution under the tree with a special Humrp.

( the Kkilling
~ power of diph-
SPONGE theriabbal:teria

can e elec-
PLATINUM trically deter-
l mined.

= ‘;Eh s |

R
L]

After this, th: cover is removed. Photo Ewing Galloway.
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Springtime Garden Suggestions.

A Number of Timely Aids for the Back Yard Enthusiast

e

Above—Watering a withered plant with the
aspirin solution.

N this page we have illustrated a

number of - practical springtime

garden hints, which we believe will

be of interest to many. The de-
vices or processes which have to be em-
ployed are of a simple nature and their use
should result in better gardening.

A photograph showing the garden spray in

use appears above. Note that the spray nozzle

bas been fastened to a piece of pipe as an
added convenience.

RESTORING DROOPING PLANTS

MANY plants thrive well enough out of
doors, but when potted and brought
into the house have a tendency to droop and
if nothing is done, eventually die. Badly
withered plants can be revived and brought
to normal by using a weak solution of as-
pirin, or acetylsalicylic acid as it is known
chemically. It is readily soluble in 100
parts of water. Two tablets should be dis-
solved in each pint of water used. If the
solution is slightly warm, the reviving action
will be hastened considerably. The whole
plant should be drenched with the liquid as
shown in the photograph. The aspirin mix-
ture can also be used with surprising re-
sults in restoring plants which have become

frost nipped, but here, the solution used
should be cold, states S. Leonard Bastin.
MAKING A TREE SPRAYER
A TREE SPRAYER which anyone can
easily make at home is shown upon this
page. It \Ylll save the exertion of the usual
hand-pumping operation and the expense of
a large motor-driven machine. The spray is
operated by water pressure. A metal drum

—————

The above photo shows the plant ten min-
utes after the aspirin solution was applied.

holding about 8 gallons is fitted with a
water-proof bag which contains the spray
solution. A connection is made with a hose
from the water hydrant to the cask or drum,
thus using the water pressure to force the
spray from the bag. A length of hose fitted
with a spray nozzle is fastened to the top
end of the bag. The particular sprayer de-
scribed here, was made to supply a small
orchard of 15 trees, says Mae McKie.

+—GRASS
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The method’ of making a goldfish basin from
a discarded bathtub is clearly shown above.

BATH TUB

)
SPRAY NOZZLE/

SPRAY SOLUTION
IN BAG

WATER
GIVES PRESSURE

To
WATER SPIGOT
\\

Details of the home-made garden spray are
shown in the above illustration.
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A Dhotograph of the plant taken 25 minutes
after aspirin was applied, shows that it was
completely revived.

A GARDEN GOLDFISH BASIN
DAMAGED or discarded bathtubs make
L7 excellent basins for goldfish and the
like when sunk into the ground of a garden,
as shown in the illustration. Any holes in

Above we have a photograph of the novel
water bouquet described in the text.

the tub should be plugged thoroughly before
filling with water. Cover rim with bricks.—
P. C. Van Petegem.

A WATER BOUQUET
A VERY pretty way of arranging flow-
L\ ers is in the form of a water bouquet.
For this purpose a glass shade of some kind
is required and a dish on which this can be
placed. Some soft adhesive medium like
clay or putty, will now be needed. Put a
lump of this into the center of the dish and
then insert the stalks of the flowers which
are to be used in forming the bouquet. Al-

most any kind of flowers will do for the
(Continued on page 71)
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Advances in Trave

Cameraman Snaps Interesting Views of
Various Means of Locomotion i
ﬁ
4

Photo shows news-reel cameraman

Jashed to one of the periscopes ol

the U. S. S. V-2, to secire photos
of the sub while submerging.

~
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This boat is sup-
posed to roll along
on the water. It
was built by E. R,
Thomas, of Buf-
falo. Two gal-
vanized iron
drums can turn
freely on their
support. Power is
supplied by an
outboard motor,
located in the
center.

Zoom!—225 miles per
hour (unofiicial) made
by Triplex, three-meo-
tored auto shown
above. The 3,000 H.DP.
is geaved directly te
rear axle.

i Here is the Bluebird, Captain
Campbell’s speed devil, wnich was en-
tered in the International speed trials,
4 TNote airplane tail desigr to prevent

swerving at high speeds Also observe
streamlines. This machine made 206.956 \
miles per hour.

Contrast the automobile shown
zbove, called the Tea-Kettle,
Frank H. Mariott’s Stanley
steamer, which was the fastest
thing en wheels in 1906, Tt
riade a mile in 28 1/5th seconds
on the Daytona Beach. Observe
the awto advances made in
twenty years.

i

RS - i
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Anotherproposedin.
terplanetary mech-
anism is that pe-
culiar contraptien
with the long white
tails in the center
of this page. It is
to obtain electrical
& . znergy from the
¥ sun’s rays, the plat- it
k P = form wing arrange-
3 ment producing the
tifting power. It
The photograph above shows the torpedo designed by Prof. Robert Condit, was designed by Here is an

ice boat made by two youngsters, Ronald

in which he expects to take off toward the planet Venus. ~Explosions Ulinski and is said Ringsrud and Leonard Murphy, of Elk Peint, S. 1
drive the mechanism through the air like a rocket. Insert shows the to be under con- Some two-by-fours and a propeller made of spruce, te
professor in the machine. struction. gether with an auto engine. produced a speed of 35 miles

an haur.
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The Month’s Scientific News Hlustrated

By GEORGE WALL
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CONVEYOR

—DADING CoAC™
BARGEE ¢
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A new self-discharging collier has recently been
put in service by a Montreal concern. Features of
the boat's design are conveyor belts situated below
40 hoppers holding the cargo, whick carry the coal
over a boom extending 75 feet out from the ves-
sel’s side when discharging. When the boom is not
in use, it can be lowered between the hatches and
lashed in place. The ship is called the “Coalfax,”
and has a dead-weight capacity of 3,050 tons. She
made a 20-day voyage from England, where she
was built, to Montreal, Canada.
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*The Egyptian government is taking active meas-
ures to combat an invasion of locusts. The young
locusts are now in the crawling stage, and efforts

for a

[

Tests are being made on a new
motor tuel which contains from 20 to
30 per cent of alcohol.

fuel w-1l give great acceleration on
hills, end the engine may be used

long period of tinme, without
the nezessity of grinding valves or [—

are being made to kill them before they reach the
flylng stage. The British air force is lending
assistance in the campaign, and will use poisonous

This new ;gas emitted from an airplane to destroy these pests.

removing carbos.

| S—

TIce cream £nd perishable foods are now sent from New York to Cuba and arrive in
perfect comdition. Solid carbon dioxide “ice” or “snow,” so-called “dry ice,” is
used for tte refrigerant. The reduction of this substance by evaporation is only
about 10 psr cent in 24 hours. The carbon dioxide gas given off, being heavier
than air, forms a frigid insulating blanket and keeps warm air away. This new

refrigerant is about fifteen times as efficient as water ice.

The U. S. Army has perfected a sound locator which gicksf
up a plane 15 miles away. A 15-foot horn picks up the
sound made by an airplane, which is further amplified by
a bank of radio tubes. At night a searchlight is syn-
chronized with the sound-locator. The horns work in
pairs and these are attached to two observers. One for
the horizontal, the other for the vertical movement.

The largest steam locomotive in the world has been ordered

by the Northern Pacific Railroad, for use between Mandan,

. RR.YARDS

! TERMINAL
AIRPLANE LANDING

North Dakota, and Glendive, Montana. The Northern Pacific
engine will be 121 feet in length, over half as long as a city
block. It will be carried by 22 wheels, 16 of them will be
‘““drivers.”” The engine tender will hold 26 tons of coal and
20,000 gallons of water. The area of the grate will be approxi-
mately 183 square feet. The fire-box measures 266 inches X
114 inches. The tender is to be 33 feet long and about 16
feet high, at its front end.

Eight of America’s largest railroads are considering plans for
constructing airport landing decks above city terminals. The
planes would be used in comnection with rail transportation,
Complete plans have been formulated for railroad terminal
landings, at about twenty of the largest cities. Mr. F,
Naulty, an aeronautical engineer, has been engaged to work
out details of the construction. He is also the originator of
3 the airport landing deck idea as outlined recently by Post-
o master General New. It is considered that this method of

airplane landing offers the best practical solution of the air-
‘e port problem in congested communities,
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Above—Method of making pictures and recording
temperature.

Above photo shows an island in a lake of lava flowing Above is an exceptional night view The above photo shows the Taku glacier in Alaska, first
from Kilauea, the Hawaiian volcano now in eruption. of the lava fountain, traversed by Rev. B. R. Hubbard and party.

HI;: world's largest vI(_)IIc;mo, known as
Kilauea is situated in Hawaii and is now
in eruption. By means of a telephoto lens A Relnal'ka])le Aqlle(ll]_ct
it was possible to take the remarkable photo-

graphs shown here which give a view of the
lake of lava and a night view ol the spatter-
phase of the lava fountain of the volcano.
By means of this lens, Mr. Frank A. Per-
ret, a famous volcanologist was able to take
these pictures. The drawing at the top of
the page shows the method of taking pic-
tures, and how the temperature of the lava
can be measured with a pyrometer suspended
upon i cable stretched across the crater.

The photograph at the top of the page
to the right, shows a view of the ice cov-
ered wilds of the unmapped glacier Taku,
in Alaska, Rev. B. R. Hubbard, Prof. of
Geology ol the University of Santa Clara,
California, accompanied by two companions
recently crossed this unmapped waste of ice.
For over 85 miles thev pushed across ice
and rock, every step of their journev fraught
with dangers. The arrow on the glacier
photograph points to Jack Koby, a youlg
prospector, one of the exploring party. as
he is sceking a way across the ice.

Below is an architect’s drawing of a pro-
posed skyscraper bridge, with a ship pass-
ing through the widest span. The huge
structure may link Chicago’s north and south
lake shore drives. Charles Morgan, Chicago
artist and architect, has submitted drawings
for a mammoth bridge 150 feet wide using
skyscrapers 25 stories high as piers. The
structure, if built, will he several miles lon
and present the appearance of a row of skv
scrapers connected by arches,

The above photograph shows a great serpentine water conduit used in conjunction with a hydro-

electric power plant in the French High Alps. The ruined walls of Vaudois may be seen at the

bottom. The water supplies the hydraulic works of the city of Vaudois. Bridging a large gap in
the mountains, the overhecad water aqueduct is an achievement of modern engineering.

Mammoth Skyseraper Bridge

HIZ huge bridge shown at the left would

alleviate traffic conditions in Chicago.
Dusiness men would find it convenient to
have their offices in one of the skyscraper
piers and keep his car in a garage built on
the hridge. The center span of the bridge
would be wide enough to stretch across the
Chicago river and high enough for the tall-
est boats to pass under. It is suggested that
the entire structure be coated with terra
cotta, so that when viewed from the city
or Lake Michigan, it would appear as a
rainbow. Motorists passing through the
city, would not find it necessary to thread
through the heart of Chicago and the heavi-
est traffic. as they do at the present time.
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Above, Postal Inspector D. F. Angier is shown inspecting 2 nimber of fraudulent articles.
The inspector is directly responsible for running down a large nimber of these frauds.

Science and Invention for May, 1928

Frauds Exposed
By K. M.

not a collection agency and does not undcer-
take to effect the return of any money which
may have heen lost in unsatisfactory bosi-
ness transactions; but, the Post Ofhice De-
partment docs scek to prevent the use of
mails in all schemes to defraud, and the
Postmaster General may, upon evidence satis-
factory to him that any person or company
is conducting a scheme for obtaining money
through the mails by means or false or
{fraudulent pretenses, representations, and
promises, direct that all mail for this person
or company he stamped ‘Fraudulent” and re-
turned to the sender. The penaliy for using
the mails i1 schemes to defraud is, upon con-
viction, a fine up to $1,000 or imprisonment
up to 5 years (one or both), and every leiter
mailed m pursuance of this scheme 15 con-

1t is sidered a separate offence.”

Mr. Angier’s job to collect evidence concerning the various artices and submit it to Horace

J. Donnelly, the solicitor of the Post OTce Department.

ARNUM knew the gullibility of the
race, when he said, "There’s a iool
born every minute,” and Barnum
proved himseli right to the extent
of amassing one of the world’s largest for-
tunes.  As long as there 1s a civilization,,
though it be tenaciously materialistic, there
will bz credulous individuals who are ready
to acknowledge miracles, even in the form
ol colored water and metal rings ‘“‘guaran-
teed” to cure every ailment irom adenoids
to cancer. As a vaudeville comedian re-
cently said, “In 1776 it was Bunker Hill;
m 1928 its ‘bunkem still.””
1arking back to the old medicine road
<hows, we have the foundation oi the *‘pro-
fession” on which the medicine faker has
built his profitable business. But with the
increased population and growth of cities,
the tent show iaded into the limbo relegated
to the horse and carriage, and the mails be-
came the medium of barter between the
medical charlatan and his ever-trusting pub-!
lic. Once more fate has stepped in and
hindered his progress, this time in the form
of the United States Post Office Department
and Screxce axn IxveExrtion Magazine, the
Jatter organization conducting a private in-
vestigation m line with that under way in
the Post Office Department.

WHAT CONSTITUTES A FAKER

AST vear Uncle Sam rcfused the privi-
leges of the mails to at least 50 of these
medical  fakers, whose business receipts
amounted to over $5,000.000. When Postal
Inspector D. F. Angier, of Chief Inspector
Grant B. Miller's Office, undertakes to run
thesc fakers to carth, he considers two prob-
lems: Are their remedies deliberate mis-
representations, do the makers know their
remedies to be worthless; or are they ig-
sorant, and think they have made a startling
discoverv? After he has decided the class
in which to include the offender, he collects
the necessary evidence, and the Bureau of
Chemistry  then steps in to analyze the
wonder-workimg  liquids that cure tubercu-
losis and cancer with case—a feat which the
medical science has failed to accomplish
with drugs.

PENALTY FOR FRAUDULENT USE
OF MAILS

\ HILE the Post Office Departiment

cannot be nursemaid to childish indi-
viduals who expect to find the fountain of
vouth in a box of pills, they protect the
public to the extent oi their power, specific-
allv stating that: “The reliability of any
nerson, firm or corporation is not passed on
by the Department, and the Department is

A FAKE PYORRHEA CURE

FTER Inspector Angier has collected

evidence, he submits 1t to the Solicttor
of the Post Office Department, Horace J.
Donnelly, who conducts the hearmgs and
determines whether or not to issue a fraud
order. Postmaster General Harry New
takes the final action. This procedure svas

ELECTRO-CHE2ICAL RINCS
{A Most Preposterous Prsud)

These iron or atesl rings
have no curstive value whatsocever,

Note sthe long list ot iiseszses
they ars guarenteed te cure.

FRAUD ORDER YSSUED
Astinet Electro-Chemical Ring Co., Toleds, Chio

Acidity of Stomach Nervous Prostrstion

Adenoids Neursigis

After Effects of: Neuritis
Diphtheria; Scarlet, Noseblesd
7.‘yphoid. and Malarial Painful and Exceseive Monthly
tevers Periods

Appendicitis Polypus

A8tama Proatetitis

Brignt's Disease Jeorigsis

Calecull

Rectal Ulcers

Rheumatis Fever

Rheumstlc Parelysis, .
Brain, Hair, Eyes,
Bers, Limbs, Pen,
Operators, Typevriters

Rheunmatism, -
inflemaxtory, Gout,
lumbego, Articular,

Cancer ~ Carcinome
Cancerous Tumors

Catarect

Undorosis {Green Sickmess)
Congestion of Kidneye
Choresa

Chronic Dysentery

Leposit on Teeth

'f‘iebet.es Sciatic, Musculsr
Dropsy Rhinolith
Epilepsy S&lt-rheum

Fatty Degeneretion of Hourt
Gall-shones

St. Vitus Dance
Steone in Bladder

Goliure Syncops
Grevel Uraemis
Reedache

Yelvalar Rheumsntism of Heort
Yericocele

Varicose Veins and Ulcers
White Spots on ¥alls
Whooping-Cough

Indigestion
Inflzmmation of Bowels
internal Hemorrhage
Cbesity

Above is a magic ring which has no curative properties whatsoever but was advertised

to cure 62 ills of mankind from adenoids to cancer. The rings were made of iron or
steel and worn upon the finger. They cost about ten cents to manufacture and were
sold for $2.50.
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by Uncle Sam

PAINTER

observed in the recent issuance of a fraud
order against the makers of Amasol, a con-
centrated solution for use in the cure of
pyorrhea. Consisting of common sheep dip,
used to kill parasites, the sale of Amasol
spread like wildfire, and in the year which
this product was on the market, the maker
realized $48,000 profit.

When Inspector Angicr wrote ior a bottle
of Amasol, he said, "I have a bad case of
pyorrhea, so bad, in fact, that I can remove
my teeth from the gums and put them back.
If yvour remedy will make my tecth adhere,
send me a bottle C. O. D.” In sending the
remedy the company, in effect, agreed to
“grow” teeth, thereby making themselves
answerable to the Post Office Department's
fraud order.

MANY TESTIMONIALS
BONA FIDE BUT
WORTHLESS

ANY cases of tes-

timonial givers
are bona fide, the suf-
ferer hastening to re-
port a cure as soon as
he feels the effect of
the laxative or tonic
contained in practically

cial success. The testi-
monial read: “Irom

27

the use of yvour ring I
was cured of rheumat-
ism, neuralgia, indiges-
tion, kidney and blad-
der troubles and heart
trouble. I would not
do without wearing it
for $1.000, for liie is
allt”
HOW “ELECTRO-

CHEMICAL” RINGS
WERE TO BE USED

To ease
thosc

the minds

of

suspiciously

all of these remecdics. ¥ C e xou-m W 5
Undoubtedly he is the e s e s
innocent a]ly of the k |.|II 1. And God wrought specizl mirmcles by’ the hands of Paul, !l. e
medical faker. For in- H & 52
stance, “Electro-Chemi- . L~ 8o that fram his bady were brought unts the sick, |

i

cal Rings” were “guar-
anteed” to cure diseases
caused by acid in the
blood. By the aid of a
testimonial signed hy a
“cured” minister of the
gospel, this fraud was
perpetrated to a finan-

from them, dnd 146 evil spirits went outof them,

kerchief”

healing power.

unhemmed squares of muslin costing about
three cents and selling from $5 to $15.

handkerchisfs or aproxs, and the digsassa jepartel

Another fraud known as the “blessed hand-

was supposed to contain divine
These kerchiefs were merely

R At the left is a photo-
graph of one of the
clerks in the U. 8S.
Post Office Department
demonstrating the so
called “Oxypathor” a
“cure-all”  which is
made of nickle plated
gas pipe, containing
sand or other inert ma-
terial, and flexible
cords for fastening
to the body of man or
beast. The pipe is
submerged in water,
while the patient
strapped two contacts
to his body, one on the
wrist and one on the
ankle. The same con-
cern also made an
“Animal Oxypathor.”
The “Oxypathor’ costs
about $1.23 to make and
retailed for $35 while
the ‘‘Animal Oxypath-

or” sold for $50.00.

waany amaricanradinhictornyy coam

Above are three different types of “sex indicators” which are supposed
to indicate the sex, whether dog, peanut or egg.

9
inclined who might wonder at the tarnish
caused by these rings which were made of
iron or stecl—having no curative value what-
ever—the directions stated: “The ring must
he cleaned bright on the inside, at least once
a day, when in use. If the deposit on the
finger is strong, clean twice a day. Clean
inside with a knife, scissors, cmery-cloth,
fine sandpaper, pulverized pumice-stone or
coarse whetstone. Use a small piece of
pumice stone, soap and water to clean finger,
if deposit will not wash off.” Utterly with-
out conscience, the makers of “Electro-
Chemical Rings” further advised: “In some
cases the acid is so intense and the action
of the ring so strong, as to cause a sore
under the ring; this is an indication of the
greater necessity for wearing the ring; wear
it on some other finger or between the first
and second joints of any finger on either
hand until the finger usually worn on gets
well.”  Manufacturing costs were about 10
cents, while the ring sold for $£2.50.

“OXYPATHOR” A WONDER INSTRUMENT

ERHAPS the greatest fraud of recent

years was the “Oxypathor,” specializing
in the cure of cerebro-spinal meningitis,
though also extensively advertised for the
cure of milk fever, Texas icver, hog chol-
era, rheumatism, blood poison. Almost every
country community in America had its
“Oxypathor,” and in addition, hundreds of
thousands of these instruments were sold
in India, Spain, Egypt, and Africa. The
principle of this device was that water had
magnetic propertics of a curative value and
when superficially absorbed by the body,
water worked wonders. The “Oxypathor”
(a piece of nickel-plated gas pipe filled with
sand) need be submerged in water, while
the patient strapped two ‘“contacts” (strips
of tape, with metal disks) to his body—
one to the wrist, the other to the ankle.

Not content with working miracles on
humans, this enterprising concern manufac-
tured the “Animal Oxypathor,” vet, strangely
cnough, no provision was made for keeping
the animal to be treated in a fixed position,
while the “Oxypathor” was working, and
contacts were around the fore-legs and
body of the animal. The “Oxypathor” cost
about $1.23, and retailed for $35: while thé
“Animal Oxypathor” sold for $50.

FOURTEEN REMEDIES ALL MADE
SAME WAY

OURTEEN different remedies, known

generally as “Vegetable Compounds,” net-
ted $300,000 for their brewer. Curing any-
thing from cancer to snakebite, the com-
pounds were ordered according to the ail-
ment—the number from 1 to 14 ecach repre-
senting a dire malady. However, the Bu-

(Continued on page 69)
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FUEL PUMP—A new system of feeding the gasoline to the engine, which
kas hitherto only been used on racing cars, is now being installed on many
modern automobiles. The system is shown above and does away with
the vacuum tank by making use of a small pump. This pump is cleverly
constructed and has a flexible diaphragm for pumping. This maintains

2 constant flow of gas and is much more reliable than the old method
of vacuum tank feeding.

e

ILLUMINATED BUMPER—A new safety bumper for night driving

has recently appeared. The road ahead is clearly illuminated by safety

road lights placed on either side of the bumper, as shown above. These

lights do not have to be dimmed as the beam shines directly ahead

of the tires for more than 500 ft., but does not bother approaching drivers.

Furthermore, it is never more than 20 inches off the road. The bumper
ends, lenses and reflectors are practically indestructible.

B
=

nim

CONTROLS ON WHEEL—Two other novel features seen at the Show were
t new steering wheel with a solid steel core having all controls, such
1S throttle and lights, mounted upon it directly. The other device vas
a signal ring which is attached to the wheel as shown, and a li,at
pressure anywhere upon its upper rim closes the circuit operating the
horn. The rim lies centrally on the wheel and may be installed in any car.

FLEXIBLE METAL HOSE—A New flexible metal tube which will func-
tion reliably and is as reliable as solid pipe, is now being manufactured
and finds particular use in automobiles. The tubing is all metal and
no packing is necessary in making a connection. As it is all metal it
joes not deteriorate as rubber will. A section of the tubing showing the
metal braid construction and swivel coupling appears above.

S
OPEN TOURING CAR

CONVERTIBLE BODY—A progressive firm is now making a convertible

car body which can be quickly changed by the driver from an open tour-

ing car to a landaulette, or vice versa. The transformation can be effected

with ease. It is simply necessary to release two thumbscrews and to turn

2 handle. When the roof has been removed, the windows can be lowered,
and the automobile is then transformed into a touring car.

LANDAULETTE

Science and Invention for May, 192

Inventions Shown

Recent Refinements Provide Greater

By H. W.

ELECTRIC CLOCK—The value of an
automobile clock depends upon its reli-
ability. The electric clock shown above
gives the motorist the correct time al-
ways. The clock automatically winds
itself and is connected to the car stor-
age battery. A jeweled movement and
rugged construction insurz correct time,
It requires no attention from the car
owner, for it is wound au omatically.

i
IMPROVED ENGINE—The very latest development in automotive power

is shown above. This motor uses a lever which is interposed between

the piston and the crank shaft. Superior acceleration, higher compression

and a more complete burning of fuel, are a few of the advantages of
this new engine.

il

ONE-HAND WINDSHIELD ADJUSTER—No longer does the motorist
have to wildly clutch the steering wheel in one hand, while he frantic-
ally endeavors to open the windshield. Quite a number of accidents
have been caused in just this manner, when the driver either lost control
of the car, or failed to notice an approaching car. The Small “one-hand”
lever shown above permits the windshield to be opened easily. There
are several notches which make it possible for the windshield to be
locked at various angles.

TO BEAKE
EQUALIZER,

VACUUM BRAKES—A new margin of safety is now assured the auto-
mobile driver by the development of an automotive vacuum brake. The
slightest touch of the toe on the brake pedal exerts a powerful pull
on the brakes. It can be attached to any car and uses the vacuum
created by the engine as its source of power. Pressure upon the brake
pedal opens a valve in the brake unit, and the operating piston is
moved, pulling on the brake rods with a force three times as great as
that obtained without this unit.
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at New York Auto Show

Motor Car Satisfaction and Efficiency

ADJUSTABLE
4~ SEAT

STARTER BUTTON ON DASH—At
-the left is an illustration showing a
view of the dashboard of some of
the modern motor cars which instead
of having the starter pedal on the
floor of the car have the starter con-
trol on the dash. Below is a skele-
ton view of an automobile chassis
showing the new “one-shot” system
of lubrication.

ADJUSTABLE SEAT—At the left is
an adjustable seat which will be
welcomed by the “long-legged’” motor-
ist. In size and shape it is much
the same as the ordinary folding
seat, but can be easily adjusted. A
strap on each side may be tightened
or loosened, raising or lowering the
back. The distance from the seat
to the wheel may also be adjusted
by turning a small handle placed
at the bottom of the seat, either to
the right or to the left, even while
occupied.

ELECTRIC “TURN”
SIGNAL — Above is a
view of a new traffic
signal which clearly in-
dicates to drivers behiand
and in front of the auto-
mobile when a right or
left hand turn or a stop
is about to be made. The
signal is plainly visible
350 feet away, by night
or by day. A rear in-
dicator is also obtain-
able and is shown in-
stalled at the left.

UNBREAKABLE STEERING WHEEL-The safety steering wheel has

created quite a sensation in automobile circles. A  sheet steel blank is

punched out and perforated as shown below. The finished wheel is then

covered with hard rubber. This new wheel can be bent, but does
not break.

Electrical Servant Gives No Back-Sass

The photograph below shows Mr. R. J. Wensley
making some critical adjustments on the coils
of his mechanical servant, which performs vari-
ous services in response to impulses received
from its human master. Pitch pipes or elec-

trically driven tuning forks are used for giving
the various commands.

e

Below is a photograph of the mechanical servant unveil-
ing a picture of George Washington, in New York City.

P

The center photograph shows the in-
ventor with his electrical servant. Mr,
Wensley is whistling into the tele-
phone and so commands his mechanical man. The device
has come to be known as the Televox, and was fur-
ther described in the January issue of this magazine.

T HE Televox, an electrical servant, which
consists of a number of relays and tuned
filters, will respond to various signals. This
newest electrical handy man will do almost
any kind of a job desired. The ordinary
telephone can be used to control it from a
distance. Sounds that come over the tele-

phone are picked up from the receiver by a
sensitive microphone and amplified. The
si.gnals may be produced by three pitch
pipes, or three electrically driven tuning
forks having a low, medium and high pitch.
The device was originally devised for start-
ing and stopping electric motors and gener-

wiany amaricanradinhicetors com

ators in a sub-station, but will easily find
many applications in our everyday life. The
electric servant can be made to close the
window, turn on the electric fan, turn off
the lights, open the door, and a host of
other things and all when directed over the
telephone.
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Marvels of the Ultra Sound Waves

By

In the July issue of this maga-
zine, we described some experi-
ments which had been done with
super sound waves, those high
frequency vibrations which are
inaudible to the human ear. In
Fig. 1 we show a view of the
apparatus used to produce these
high frequency vibrations of 100,-
000 to 700,000 per second. As may
be seen in Fig. 5, a quartz plate
clamped between two sheets of
metal is made to vibrate or oscil-
late at these high frequencies.
The quartz plate is covered with
a layer of oil which mounds up
in the center when the plate
oscillates. The oil which thus
mounds up will support a weight
of five ounces.

In Fig. 2 at the right, SHEET OF

a pointed glass rod can
be made to vibrate and
drill a hole in a sheet
of glass pressed against
the point. The rod drills
its way rapidly through
the plate and the micro-
scope shows fine globules
of molten glass and
finely powdered material.
If the plate of glass is
pressed lightly against
the top of the rod, the
surface is etched.

GLASS _ -
THREAD

Fig. 4 shows another in-
teresting experiment
when a glass thread .008
inches in diameter and
39 in. long, held in the
fingers produced a burn-
ing sensation, although
the thread itself does not
become heated. The
heat, of course, is de-
veloped by friction be-
‘ween the vibrating
thread and the skin of
the fingers. This same
heating effect is noticed
when a rod, tube or
beaker is held in the
fingers and dipped into
the vibrating oil bath.

NATURAL OR
POND ICE \'I

————
CRACKED ICE

RAYMOND B. WAILES

I =
PRIMARY COIL ]
77020 TURNS

SECONDARY
INSIDE -

=

@

PPORTS

@

PR). 8" DIA. 7 TO 20 TURNS

SEC.50,000 V. 100 TO 250
TURNS INSIDE OF PRIMARY

QUARTZ 000
PLATE ?"“E&éﬁ

If a flat disc is pressed down on
the oil mound, it descends with
jerks and bumps, due to the fact
that it encounters the loops and
nodes of the wavelengths as
shown in Fig. 3. The apparatus
employed in the present work
was developed in the Research
Laboratory of the General Elec.
Co., at Schenectaday. It consists
of a 2 killowatt oscillator, a bank
of oil condensers, a large variable
air cendenser and several pairs
of coaxial coils for raising the
voitage. Fig. 5 shows in conven-
tional manner, the wiring of the
various parts. The use of several
coils and of different size quartz
plates made it possible to obtain
waves with frequencies ranging
from 100,000 to 700,000 per second.

If a test tube is dusted
on its inner surface with
Iycopodium powder, or is
coated with molten seal.
ing wax, and then
pushed into the oil bath,
a beautiful system of
concentric circular rings
will be formed, as shown
in Fig, 6. Permanent
rings suitable for wave-
length measurements
were made with a solid
glass rod with sealing
wax, brought into con-
tact with the oil.

A good proof that natural
ice is a single huge
crystal is shown by the
fact that it does not
change when subjected
to super sound waves.
Artificial ice, however,
becomes “‘snowy’ and
can be broken with the
fingers. This experiment
is shown to the left in
Fig. 7. Fig. 8 shows
how red corpuscles in a
physiological salt solu-
tion are rapidly de-
stroyed. The turbid
liquid becomes as clear
as a weak solution of
red analine dye.

SUPER-SATURATED
SOLUT!ION OF "HYPO”

®

CRYSTALS

==\
Wiyss - ]

&

SECONDARY
60,000 V.

TUBE 39" LONG - Mﬂ

S WATERT

gﬁikﬁh,lﬂﬁ:—f

~C

A glass thread place({ witn one ena iﬂ a supersatu- Above is a top view of the¢ One end of the secondary coil which supplies

rated solution, causes immediate crystalization.

o0il mound. ! volts,
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The photograph above was taken a few seconds afterward on the same

The above photograph was taken with an ultra-violet light diter and the < d
i day with an infra-red filter and the city can be plainly seen.

city of San Jose was invisible, as it was shrouded in a fog.

Lifting the Veil of Venus

Infra-red Filter Enables Astronomers to See Surface of Planet

HE impenetrability ot 1the rlensé

cloud-envelope  that surrounds the

planet Venus has for centuries pre-

vented a closer telescopic acquaint-
ance with her surface features. These vague
dark cloud areas that obscure the planet’s
actual surface have recently been photo-
graphed for the first time.

An announcement to this effect comes from
Prof Frank . Ross of Yerkes Observatory,
who has been photographing Venus through-
out the past summer with filters that trans-
mit s2lected “light” from the infra-red region
of the spectrum.

On June 23, 1927, a telegraphic report
from Mount Wilson, California, to Prof.
Edwin B. Frost, director of Yerkes Observa-
tory, stated that an extensive cloud area near
the south pole of Venus was thus photo-
graphed, while other dark cloud arcas were
showing rapid changes. By study of these
photcgraphs Prof. Ross hopes to determine
the rotation period of Venus, the inclination
of her axis, and perhaps the nature of her
surface features.

The above photo of Mars was taken with an

infra-red filter. Compare this with the photo

at the right.

By DONALD P. BEARD

Above are the waning phases of the planet

Venus, showing the dark clouded area. Pho-
tography, by means of infra-red filters, has
recently penetrated this dense cloud envelope.

VENUS POSSIBLY INHABITED

Prof. Edwin B. Frost of Yerkes Observa-
tory has recently expressed belief that high
forms of sentient life are “much more likely
to exist on Venus than on Mars, Venus is
nearer the sun (two-thirds of our distance
away) and were it not for the heavy clouds
the heat there would be unbearable.”

Briefly, Prof. Frost's method was to
photograph Venus at intervals throughout
her recent apparition (or “clongation,” as it
is techmically termed) with an infra-red
filter interposed between the great 60-inch
'mirror of the Mt. Wilson reflector and a
rapid photographic plate. This infra-red
filter transmits those long waves of light
near the red end of the spectrum at about
wavelength 17,200, which play a negligible
role in ordinary processes of human vision.

Alrcady the infra-red rav has unlocked an
amazing domain of rescarch for industrial
physicists in practical aspects of technology,
as in certain textile processes: in signaling
and lecating enemy positions in nocturnal
war operations; inn light therapy applied to
cancer and diseased tissues, etc. In the
hands of Prof. J. L. Baird of London, re-
cently, these radiations have revealed in-
visible objects in a dark room, opening up

a new field through television, etc., and they

wwwoamericanradiohistorny com . .

now promise to clear up the mystery of
cloud-veiled Venus.

HOW INFRA-RED FILTER WORKS

- The technical details involved in this ap-
plication of the invisible red radiations of
the spectrum to planetary photography are
too involved to enter into her. In brief,
photographs made with an infra-red filter
have their images formed by the agency of
light which plays almost no part in ordi-
nary visual perception, If the rcader will
hold a picce of deep red or “ruby” glass be-
fore his cves and carefully examine a sunlit
landscape with trees and white buildings, he
will hehold a scene similar to those depicted
in Prof. Robert W. Wood's remarkable
photographs of quarries, gardens, an old
cathedral in Florence, and other subjects
taken in Ttalv some 15 years ago. In Prof.
Wood's infra-red photographs a weird cffect
similar to moonlight is observed, while the
areen foliage of trees apparently does not
absorb infra-red light, causing them to ap-
pear as though covered with {rost or white
paint. (Continued on page 64)

in taking
the photo shown above, which is about 6 per
cent larger than the infra-red ray image.

An ultra-violet filter was used
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bycA Merritt

;
Author o/ “ THE MOON POOL”, “THE FACE IN THE ABYSS etc.

(Eighth Installment)

S < aer or obey her cevery whim. Chiu Bling course on the metal intelligences, and
yquSlS is killed in the battle, the survivors leav- come to the conclusion that they are
ing with Norhala. Ruth and Norhala get guided by some sort of group conscious-
Dr. Louis Thornton is traveling through on one of the blocks. The others stand ness, and that they move by super-rapid
Tibet with his Chinese servant-cook, Cluu upon a second composced of four smaller molecular  “steps!”  Yuruk, because of
Ming, and two ponics that carried the im- ones joined together by their own peculiar jealousy, informs Drake of the way back
pedimenta. They come upon a white man super-normal power. The platforms speed to the city. which Ventnor, in a semi-
who introduces himself as Richard Keene through space at a terrilic rate, arriving conscious state, told them was their only
Drake. Drake’s father had been very cventually in the court of the Metal Em- hope. Yuruk claims that though the in-
friendly with Thornton. The three decide peror. Angered by the intluence of Nor- habitants of the city were hostile, it 1s
to carry on and come upon Martin Vent- hala over Ruth, Ventnor raises his ritie much safer to escape. Leaving Ruth with
nor, a geologist, and Ruth, his daughter. and fires at the red ruby-like object he Ve_ntnor, Tllormon' and Drake decided to
The latter are guarding themselves against belicves to be the brain of the metal skip away from Norhala. They inforned
hundreds of soldiers who belong to an age monster. He is struck down by a lauce Ruth that Yuruk has learned the meaning
at least twenty ecnturies back. While es- of green flame and rendered unconscious. of the pistol. After rather spectacular ad-
caping they are attacked and would have The metal mouster gives Norhala the en- ventures, they come upon the Metal City,
been exterminated, were it not for the tire company to serve as her toys. She where geometrical and intangible forms
timely intervention of Norhala, a tall, takes them to her home. where she in- are seemingly endowed with super-intelli-
beautiful, metallic-haired woman, wlose forms Yuruk, her ape-like eunuch at- BEICE. The city saw and was alive.
control aver lightning and over heavy tendant, they are not to be harmed. Vent- Norhala appears unexpectedly and is just
metallic blocks was phenomenal. These nor talks, then lapses into unconsciousness “15 ‘19"31"13}’1 1)lottte<% ?ut flm"} Sdl&’hi'-y Thle)’
blqcks, at her command, would make a again. Ruth, after telling about the gc);fl;‘\i'ﬁmt”ge ’:)‘fe :lhe 1‘\ola:1;(als Il‘l;xlme;}:x",\etotﬁz
bridge f_or her to walk on or form them- strange power that holds her enslaved, subsequently brushed out of his presence,
selves into battling monsters to protect goes to sleep. Drake and Thornton dis after which they glide away rapidiy.
CHAPTER XNII Still up we sped along the shait. A thou-  of that Thing you have called the Metal
THE BIRTH CHAMBER OF THE HORDE sand fcet, two thousand fect T knew we  Emperor. It means us no harm. Maybe—
must be now above the level of the valley. maybe this is the way out.”

& ROFESSOR,” Drake broke the
silence, “this isn't the way to get
out. We're going in, going away-
all the time from the—gates.”

“What can we do?’ my anxiety was 1o
less than his, but my realization of our
helplessness was complete.

“If we only knew how to talk to these
Things,” he said. “Ii we could only have
fet the Disc know we wanted to get out—
damn it. I believe it would have helped
us!” N

Grotesque as the idea sounded, I felt that
he spoke the truth. The Disc meant no
harm to us. In fact. in speeding us away,
I was not at all sure that it had not deliber-
ately wished us well. I could not forget the
strangling tentacles of the Keeper of the
Cones.

“Pushed us away as though we were
children—or the cat.”” Drake echoed my
thoughts. “Shooed us off as though it were
saying ‘Run along now and play—or you
may get hurt!””

“We've got to get back to Ruth! What

i D Boried > ’ 2 / ) “Again the monster shook beneath us. Faster we
will she be thlll_klng‘—It s night! And what moved. Louder grew the clangor of the drums,
may be happening—what may have happened  the gongs, the pipes. . . . Now we were close
to her?” upon the heels of the last fleeing stragglers. We

Go q - g slackened in our stride. We waited until they
Drake, .boy—we’le up against it. We  Gere close to the gates, I heard the brazen

can 1€ 1t. nda remember-—she's m or- clanging of their valves. ose shut ou

t help it. And b he? N ging of th 1 Th hut out

ala’ . G : beat upon them. They dragged them-
1d1v1 sd'home. I] don't 1)ellluc_ that tlllere§ selves rclose to the base of the
any danger as long as she remains there.  pattiements, and cowered
And Ventnor ties her fast. there, or crept, seek-

“That's true,” he said, more hopefully ing some hole in

. ot/ which to hide.”

“That’s true—and probably Norhala is with ! €
her.”
_ “I don’t doubt it,” T said, cheerfully. An
inspiration came to me—I half believed it
myselt.  “Another thing. There’s
not an action here that's pur-
poseless.  We're being
driven on by the
command

www americanradiohistorv com
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“Maybe so.” He shook his head doubt-
fully. “But I'm not sure. Maybe that long
push was just to get us away from there. It
strikes me that the impulse has begun to
weaken., We're not going anywhere near as
fast as we were.”

I had not realized it. but our speed was
slackening. I looked back—hundreds ol feet
behind us fell the slide.

“There are other passages opening up
along this shaft,” Drake urged. “I'm not
for trusting the Emperor too far—it has
other things on its metallic mind, you know.
The next opening we get to, let’s try to slip
into it—if we can!”

[ had noticed the openings along the as-
cending shaft, corridors running apparently
transversely to its angled way. I nodded.

Slower and slower became our pace. I
¢limpsed one of the apertures, a hundred
feet above us. Could we reach it? Slower
and slower we arose, and nearer it came,
nearer—our feet began to slip backward
along the steep way. Now the gap was but
a vard off. But we were motionless—were
totlering.

Drake's arms wrapped around me. With
a tremendous ecffort he hurled me into the
corridor. I dropped at its edge, writhed
swittly aromund, saw him slipping, slipping
down, and thrust my hands out to him.

He caught them. There came a wrench
that racked my arm in its sockets. But he
held. [ writhed back into the passage. drag-
ging up his almost dead weight.

For a minute or two we lay, flat upon
our backs, resting. I sat up. The
passage was broad, silent, appar-
ently as endless as that from
which we had just es-
caped. Along it,
above us, under

us, the crystalline eyes were dim. It showed
no signs of movement. Drake arose.

“Let’s be going,” I said.

The corridor stretched straight before us.
How far we walked along it, I do not
know, mile upon mile, it seemed. It broad-
ened abruptly, and opened into a vast hall.

And this hall was filled with the Horde—
was a gigantic workshop filled with them.
In every shape, in every form, they seethed
and toiled about it. TUpon its floor were
heaps of shining ores, mounds of flashing
gems, piles of ingots, metallic and crystalline.
High and low throughout it flamed the egg-
shaped incandescences, floating furnaces
great and small.

Beiore one ol these forges, close to us,
stood a Thing. Its body was a twelve-foot
column of smaller cubes. Upon the top was
a hollow square iormed of even lesser
blocks—blocks little larger than the Little
Ones themselves. In the center of the open
rectangle was another shaft, its top a two-
foot square area formed of a single cube.
Trrom the sides of the hollow square sprang
long arms of spheres, cach tipped by a
tetrahedron. They moved freely, slipping
about upon their curved points of contact,

(Conlinwed on page 74)
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MAGIC

IMPROVED OBEDIENT BALL

OR a number of years the so-called

obedient ball trick has been a favorite
deception, particularly among amateur ma-
operation

gicians.  Its being gencrally

P

fiiiev \

ff 2
)L

ASSISTANT
— OFf STAGE

A celluloid ball moves up and dewn on a
string, held between the performer’s foot and
his hand. Its mystical operatien is caused
by another string attached to the ball by a
wax pellet, and controlled by an assistant.

Lknown, it has been discarded {rom the pro-
crams of magical newcomers. In the pres-
ent method, the possibility of passing the
paraphernalia for examination is greatly in-
creased, hence the trick much improved. In
cffect, a large ceiluloid ball with a Jole
drilled through it is shown and then a string
J1s passed through the hole. One end of the
string is caught henecath the foot, the other
cend held in the hand. At the magician's
command, the hall will be seen to fall, stop,
or rise again.

Explanation: There is nothing about the
ball or the string which will not pass an
examination. The sccret lies in the fact
that a very thin thread, passing over a pulley
overhead and to an assistant in the wings, is
affixed to the ball by a pellet of wax. The
wax pellet may be detached whenever and
as often as desired.

HIS is quite_an effective parlor trick, very
is borrowed from anyone in the audience and is marked for identifi-

cation.
then examined.
audience,

casily mastered.

An aluminum egg cup, together with an unprepared egg, is
This egg had previously heen chosen by someone in the
The egg i» put in the cup and the whole
member to hold. The coin is then mysteriously vanishe , and on hreaking

By

THE X-RAY EYE

HE magician passes a small pill hox,
about 4 inches in diameter and 1 inch
high to any one of his spectators. Upon
turning the lid, the spectator will observe
a pointer similar to a clock hand, and the
dial of a clock. The spectator turns the
hand to any of the twelve numbers he de-
sires, closes the cover, and returns the hox
to the magician. The latter, without even
opening the cover, tells the hour to which
the hand has been set. The conjurer may
even be blindfolded ii the spectators so de-
sire. The illustration below shows why this
trick is so relatively simple. An axle runs
clear through the box from the hand to a
gear in the back. This gear in turn com-
municates the motion to two others. the last
of which is comnected directly 10 what scems
to he a manufacturer's trade-mark. The
position of this manufacturer's trade-mark
with reference to the box, or with relation
to another mark on the hox indicates the
time.  With the pill box upside-down, the
mdgician has but to look at the direction in
which the manufacturer’s stamp is pointing
to correctly tell the time. When blind-
folded, the box must be held in such a posi-
tion that the magician can look henecath the
blindfold, or else he will have to resort to
the sense of touch.
%% |[NUMBER]
2 TWO! |

The arrangement of the gears for performing
the X-ray eye effect is indicated above.

THE COIN IN THE EGG

A coin

resented to some

WwWw americanradiohistorv com
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“DUNNINGER”

NO. 62 OF A SERIES

THE VANISHING TABLE

ERE 1s an excellent finale to a stage
presentation ot a magical periormance.
After the presentation of a serics of tricks,
the wizard’s assistant clears the side-table

TABLE FOLDS up

-

'
T
'

'

t
!
[
]
.

N\ HOLE IN
FLOOR

T~ GLASS ROD
W]*\ >
ASSISTANT BELOW STAGE

A folding table made as indicated, can be van-
ished at the end of the performance.

which the magician has been using during
the performance.  The conjurer displays a
farge cloth, holds it i iront of the table for
but a fraction of a second, jerks the cloth
away and tosses it out toward the audience,
who see at the same time that the entire
table has been mystically vanished in thin
air.

Explanation: The table itself 1s mechaui-
cal.  The top consists of four ribs, which
close up umbrella fashion. These arc cov-
ered with silk and fringe. The table legs
are three metal shells, supporting the metal
stand.  These shells, when {folded to the
sides of the table, lic perfectly flat. The
stand is held in place by the assistance of a
glass rod, reaching up {from bencath the
stage through a small floor hole no more
than 2 inches in diameter. Just as the cloth
is held i front of the table, the assistant
pulls down on the glass rod, collapsing the
table, and pulling it through the hole.

COIN IN
GROOVE

the eggshell is drawn from the center of the egg with the assistance of
an examined pair of tweezers. i
tioned that the original coin is secretly placed in a groove in the egg
cup made to receive it.
methods previously suggested in this publication.
into the cup, the thin shell is broke by the edge of the coin.

By way of explanation, it might be men-

A duplicate is vanished, by any of the wvarious
As the egg is placed
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MOUNTING SPOT-LIGHT INSIDE
THE CAR

A spot-light mounted inside the closed
car, just to the right of the steering wheel,
is handy for all seasons, as it does not re-
quire the window to be open for use. A
second feature of an inside spot light, is
the facility for repairing, greasing and ad-
justing the transmission and clutch.

One owner made up a simple neat bracket
as shown in the sketch.

This bracket was made from a strip of
quarter inch iron about an inch wide. This
was hent by heating in a furnace and form-
ing while hot, that the extension would hold
the spot-light close to but clear of the
windshield glass. Two quarter inch bolts
were used to secure the bracket to the dash.
The spot-light used was about four and
one-half inches across the face. The control

of the light is within ecasy reach of the
driver's right hand.
Obviously, a ncat coat of black enamel

completes the job.

{S]

In the above drawing No. 1 is the spotlight,

No. 2 shows the convenience of the arrange-

ment, 3 shows the bracket and 4, 5 and 6

show where the holes should be drilled in

the bracket iron. The spotlight is mounted

to the right of the driver, close to the wind-
shield.

ALEMITE FITTING FOR
SPEEDOMETER CABLE

One of the fast moving parts of the car,
for which there is no provision for lubri-
cation is the spcedometer cable. Obviously
failure is to be expected of this member il
ereasing is neglected.

A simple means to facilitate greasing the
cable as devised by onc owner is shown in
the attached sketch. This means will appeal
to other owners, chiefly because it can be
made up from scrap parts which are avail-
able about the garage.

A 7g-inch spark plug shell is fitted with
a brass bushing and this is tapped out for
a one-eighth inch pipe plug. An alemite
grease fitting is screwed into this bushing.
To grease the cable, it is detached by the
coupling nut at the rear, the special alemite
fitting 1is screwed into the nut and the grease
gun is applied.

Conducted by GEORGE A. LUERS

It will be apparent the same fitting will
not screw on all types of speedometers, and
some require machining and re-threading of
the sheil. Trv this before completing the
fitting.

DEEIBEY
EEY

Above—1 is a grease gun; 2, a grease nipple;
3, speedometer cable; 4, brass bushing; 5,
spark plug shell; and 6, a grease fitting.

STRAIGHTENING RUNNING
BOARD OR FENDER
BRACES

A slight collision will invariably bend
either a running board bracket or a fender
brace. The owner may try to straighten
these out by cold bending: however, this is
usually too much of a task.

Torch heat will cause the bracket to
vield to a slight pressure, cither through
use of a bending bar or a jack, as shown
in the sketch.

If possible, a piece of asbestos paper
should he folded to confine the heating to
the bent bracket. The torch should be ap-
plied until the bracket is a bright red, at
which time it is easily returned to position.
Quenching with water will tend to harden
it or restore its former comparative in-
flexibility.

o X 19

Above—1 is an asbestos sheet; 2, bend in the
bracket, 3, blow torch; and 4, the jack.

2oy americanradinhistornvy.caom o

DO YOU KNOW —the spares
most needed for a tour in remote
regions are, one ignition coil, a
spare axle and two valves. Data
from several touring clubs, show
these parts to be the most frequent
sources of trouble.

The main advantage of this means for
rebending a bracket, is that it avoids the
possibility of starting a break or crack in
the metal. ’

TJSING JACK HANDLE FOR
DRAINING OIL SUMP

The owners of those cars having side
outlet drains for the oil sump of the engine,
will find the suggestion shown in the at-
tached sketch useful and far more satis-
factory than having to crawl under, when
the oil is to be drained.

The usual folding type of jack handle is
used as a tool, when fitted with a special
socket, which will fit the pipe plug in the
oil sump.

Sockets of the required size are available
in the larger accessory stores, however it
is possible to make up one from a piece of
pipe by heating this and hammering it to
shape.

& : S = @
! a8 1

In the above drawing 1 is the side drain

outlet in oil sump; 2, folding type jack han-

dle; 3, spécial socket connections. Numbers

4 and 5 show how the special socket connec-
tions are made to fit.

The owner will find this facility onc of
the most expeditious and clean method of
handling an otherwise dirty task. This addi-
tionally prompts more frequent oil chang-
ing, which is a benefit not to be overlooked.

FITTING COUPE OR ROADSTER
FOR EXTRA BAGGAGE

Space for baggage, especially on camp-
ing trips, is at a premium on the roadster
or coupe. Tents, mattresses and blankets
are bulky, but these must be kept out of
the rain.

An ingenious idea of one owner to pro-
vide stowage space on a coupe, is shown in
detail in the attached drawing. The features
of this carrier, will be evident without much
explanation. (Continued on paye 62)

{
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ectricity Helps the Showman

Startling Tricks Carried Out with A.C. Magnets and Oudin Coil

1 At the left is a photograph
showing one of the won-
ders of the Radio World’s
Fair. Bernays Johnson is
shown {frying some sau-
sages on a cake of ice.
The insert shows how this
feat was accomplished by
means of an electro-
magnet.

thus gencrated the heat which Mr. Johnson
claimed was coming through the air in the
form of cold heat, as the placard shown in
the photo testifies. The same trick, of
course, was used when lighting the electric
bulbs. An A.C. magnet with a laminated
iron core served to produce the cffect of
nullified gravily, which Mr. Johnson her-

The phenomenon of

Below we see an electric
lamp which lighted even
when the magnetic field

magnetic levitation
is shown below.
Again an A.C. elec-

ELEC

B
$— L MAGNETIC -

ELECTRO-/
MAGNET

man’s head.

passed through the young -

tro-magnet w a s
used.

TAIC CURRENTS SET |
M MF TAL CAUSE HEAT

l' WFR(!NC
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e J
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ECENTLY, there appeared at the
Radio World's Fair at Madison

Square Garden in New York City,

a 1amous radio engineer known as
Bernays Johnson. His demonstrations were
spectacular and a never-ending socurce oi
wonder and entertainment to the huge crowds
which flocked to the Garden. As a ifeature
stunt, the exhibitor even allowed a power-
iul current to pass through his bady without
apparent harm. As he explained it, he had
developed the faculty of being inumune to
electrical currents, and could stand these
350 amperes of current at a pressure of
2,200 volts, while an ordinary person would
immediately be electrocuted. The ‘“‘miracle
man”’ provided further thrills by holding a
small piece of metal in his teeth during the
exhibitions, which scemingly melted i his
mouth. The photo at

‘.
N r e 3
TAY ' n et &
w a ¥
g o W AN SRS+
so the lecturer in the ¥ hena il
present case was m 10 ™, e A e & —
danger. After the . > }
electric chair act is e = FBRc
over, Mr. Johnson |..oner o B >
{uARND 20N CoRs LA TE 7o A,
staggers  around on | COi 20N (DR 89 CrC.
T TG 1 o

the stage apparently iy 5 é;:é N P . S 9:*

in a state of the ut- |
>

most physical exhaus-
tion. It behooves the
lecturer on high frequency currents to be
somewhat of an actor. Bernays Johnson
also iried eggs and sausages upon a block
of ice, lit famps held in the hand which were
connected to no electrical supply, and even
went so iar as to defy gravity. A large
A.C. clectro-magnet with an iron core was
used to fry the ecggs. The magnetic field
set up electric currents in the frying pan and

the bottom of the page
shows the clectric
chair with its contacts
and straps. The dia-
gram next to this
photo shows just how
it was possible to melt
the metal without in-
juring the performer,
or even requiring him
to take the slightest
amount of current
through his body.
Since the Fair, Mr,
Johnson has gone on
the stage with this and
other acts, and it is
really  wonderful to
notice the effect that
350 amperes of cui=
rent at a pressure of
2,200 volts has upoir
his system. As is well-
known high frequency
currents can be han-
dled with impunity and

Bernays Johnson is shown above in the electrio
chair, holding in his hand the metal rod to
be melted.

OUDIN
HIGH FRCQUENCY

SECONDARY |
JOINED TO |
PRIMARY

alded as a world startling accomplishment.
According to the master-mind, Bernays
Johnson, these amazing {eats were made
possible by the use of cold heat or radio
vaves which were coming through the ether
and performing these miracles. It may be
well to mention that when melting the rod

oi metal, the connection was made to the
end of a metal head band; at no time was
the rod held in the

mouth of the per-

METAL TO BE former, although it
MELTED OR HEATED . ~
“RED HOT could be with suffi-

e SPARK ciently high frequency
to preclude the danger
of shocks.

The drawing at the
bottom of the page
shows just how the
metal rod was melted
by using an Oudin

cLp

WIRE OR
CABLE

high - fquucncy coil,
to the sccondary of
which the metal rod

was touched The
other end of the metal

ECTARY
SPARK GAP
MOTOR LRIVEN

TRANSFORMIR
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l KICK-BACK FREVENTER
Y2 MFD CONDENSERS SHUNTED
BY SHORT SPARK CAF{}

Above we see how it was possible to melt the
heavy plece of metal stiemingly held in the
mou

TR = pod  was  connected

to a metal headband to
which was connected
the ground. The photo
at the bottom of the
page shows Mr, John-
son scated in the elec-
tric chair with the
rod held in hand.

FUSES.
| 0 vours

AC BOCYCLE
SuPPLY
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Beauty Aids

The photo below shows a new device for curling the
eyelashes. Next to this is a photo showing a new
beauty mask. Beauty plaster is applied to the face and
is then heated to a
high temperature. A
small photograph at
the bottom of the
page shows the haid-
ened mask being
lifted from the face

with Science

The photograph below shows a new device for Steaming
the face. The head is placed in an airtight glass en-
closure and steam is then permitted to seep into the
compartment. A tube L

running to the outer
air is placed in the
mouth, so that mi-
lady can breathe,
These and many other
beauty aids were re-
cently demonstrated
at a convention held
in Chicago.

F7

: g
.
enclosure into which steam is allowed to

enter.  While the stcam bath is being admin-
istered, the patron breathes through a tube

is over, tne beauty mask can be casily lifted
from the face, as may be seen in the above
photographs. Eyelash curlers are also be-

States at a Chicago convention ex-
hibited their latest inventions to aid

BEAUTY parlor operators in the United

women in the search for youth and beauty.
The latest innovation is to have the face
baked. A coating of beauty clay is put on
the face and raised to a temperature of
160 degrees Fahrenheit. After the treatment

coming popular with the fair sex and our
photo shows one of these in use. A new
massaging apparatus has also recently been

perfected. This consists of an airtight glass _

placed in the mouth, having an outlet in the
outside air. Rubherized {abric attachied to
the glass compartment allows the {facial
steaming apparatus to fit tightly,

Can You Answer These Scientific
Questions?

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 thé 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. '

liquid air can be used to propel an airplane?
page 18.)

How is it possible for astronomers to calculate and pre-
dict the position of a new planet in the heavens? (See

page 9.)

Explain how the location of an earthquake is figured out
by scientists; and what do vou know about earthquake
predictors? (See page 10.)

Can you name ten greatly needed inventions which would
bring fame and money to the man perfecting them? (See

page 13.)

(See

How would you apply aspirin to the resuscitation of
plants? How would you make a simple vet powerful
garden spray apparatus? (See page 22.)

How'would you measure the temperature of the molten
lava in the crater of a volcano? (See page 25.)

Thgusands of people have bought and tried out “sex-
indicators.”  Are they scientifically workable? (See
page 26.)

What new means of drawing the gasoline from the tank
of a motor car is now being widely used, in preference
to the well-known vacuum tank device? (See page 28.)

How is it possible to actually photograph a distant scene
obscured by fog? (See page 31.)

12. Could you fry eggs on a cake of ice, without any fire?
{See page 36.) ’

Does a dirigible roll excessively under average flying con-
ditions? Is there a severe vibration felt throughout the 10
airship, due to the engines? Do you consider a dirigible .
as safe as an airplane? (See page 14.)

What household pest can be successfully ccmbatted with 11.
borax? How is formaldehyde gas used in fighting insects?
(See page 16.)

How do you imagine the powerful forces locked up in
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finished drawing
table in use.

Above—Photo No. 5 shows how the columns

are built, No. 7 shows the method used in

Tocating the position of the hinges. In the

photograph No. 9 we see how the legs are

shaped, Fig. 12 shows the details of the

tilting mechanism used in the construction of
the drawing table.

Science and Invention for May, 1928

Drawing Table and Utility

HOUGH a draughtsman or artist

may desire a center-supported draw-

ing table, he is likely to hesitate be-

fore paying the $30.00 that an aver-
age table costs. For an expenditure of $10.00
for materials, however, he can build a table
with all the desirable features of the store
pieces, such as tilt-adjustment and regulation
of height, with a constantly level tray, and
in addition a very neat little cabinet to stand
beside the desk, which will house the usual
drawing and coloring equipment.

The top and tray of the table are made
from S5-ply stock, with the hinged edges
beveled to 45 degrees, as in Figures 1, 2,
and 3. Rip a 28 in. length of %% in. hard-
wood dowel down the center, and glue the
halves to the tray edges, forming sides.

Next, build the column, shown in Fig. 4,
gluing and nailing it together with the 214 in.
X 2V4 in. post inside to keep it square. Sce
iFig. 5 The post yoke, to which the top is
inged, is illustrated in Fig. 6, and is built
of 114 in. X 3 in. stock. Size the end grain

of all joining parts, and glue and nail to-

gether.  When dry, mortise the 3 in. hinges
74 in. deep into the upper edge of one side.
Lay the yoke on the underside of the top
to locate the hinge positions there with the
point of a kuife, as in IFig. 7.

Now pull the post from the columm and
finish to dimensions given m Fig. 8. Apply
¢lue to the end rabbets, put glue inside the

By EDWIN

yoke at the center, force it over the post,
and nail solid.

For the legs, make a cardboard pattern by
dividing a piece into 1 in. squares, through
which the outlines may be drawn as in Fig. L.
Trace on 2 in. X 6 in. stock, cut saw keris
every 2 in., and trim to the line with a
chisel, as in Fig. 9. Smooth with spokeshave
and rasp. The joint ends of two legs are
cut at a 60 degree angle, obtained by setting
a bevel square across the 6 in. and 1074 in.
points on a steel square, and marking the
angle on the top edge of each leg. The
length must be located at the center of the
edge.

Hinge the tray to the top with 2 in. ¥
2 in. hinges placed 1% in. from the ends,
with pins above the surface, and the tops
of the tray edges flush with the table top.

Attach the top to the post yoke with the
hinge pins. Make a parallel bar (Fig. 10),
screwing on one end a strap hinge as in
Fig. 1 to bend around the end. Screw this
hinge to the center of the yoke side opposite
to the top hinges with the center of the pin
134 in. below the yoke top. Stand the post
with the yoke flat against the top, so as to
measure accurately the distance from the
center of the top hinge pins to the center of
the strap hinge, and lay out on the under-
side of the tray the point at which the other
strap hinge will come an equal distance from
the tray hinge pins.  Cut off the parallel

45°

[ E
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[

)
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In the above illustration, Figs. 1, 2 and 3 give the constructional detai's of the top and tray

of the table. Fig. 4
gives the finished dimensions of the column.

Fig. 11 shows the semi-circular segments and

www americanradiohistorv com

shows details of column.

The post voke {s shaw- In Fic 6 Fig §

Fig. 10 shows the details of the parallel bar.

Fig. 13 shows the dimensions of the sides.
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Cabinet are Easy to Build

M. LOVE

bar to suit, and apply the hinge. If this is
not careiully done, the tray will not remain
level at all angles of the top.

Two semicircular segments of 3-ply stock
(Fig. 11) glued and nailed to ¥5 in. X 34
in. cleats are nailed to the under side of
the top, centering on a line with the hinge
pins, just clearing the yoke ends. Put on
two small clamps as in FFig, 12, driving nails
into the yoke top to prevent them from
falling off. With these the top can be
clamped instantly at any angle.

Nail to the front edge of the top a strip
of ¥4 in. hardwood flooring ripped and
dressed to a width of 14 in, kecping it
flush underneath, iorming a lip. Glue and
brad around the other edges a strip 3/16
m. X $4% ., to hide the lamination,

A picce of dowel 1Y% in. long, drilled
lengthwise to take the bolt of a glass knob,
serves as a pin to lock the table at any
height.

For the cabinet, get out two sides, as
dimensioned in Fig. 14, using 5-ply stock.
Sce also Figures 13 and 15. For drawer

‘slides, rip %4 in. hardwood flooring.

Both upper and lower shelves are 5-ply
stock. The lower is rabbeted % in. wide
to the depth of the second ply, along the
front edge, according to Fig. 16. Asscmble
these with the sides by gluing and nailing
as illustrated in Fig. 17. Since the sides
may be sprung, square the case by measuring
from corner to corner diagonally, and tack

a diagonal strip across the front. The back,
shown in Fig. 18, is then put in.

Make the drawer rail dimensioned in Fig.
19, measuring its length by the sheli. Tt
like the hanging stiles shown in Fig. 20, is
nailed and glued.

Fig. 21 clearly illustrates the construction
of the drawers. Asscmble one without the
bottom, getting measurements for sides and
bottom from the cabinet itself, as in Fig. 22.
Try the bottom for a sliding fit, and nail to
the frame. Insert the drawer and mark the
front length as in Fig. 23, giving a clearance
of 1/16 in.

With the drawers in place, lay the cabinet
on its back and scrape the {ronts to an even
surface (I'ig. 24).

Fit and hang the door as indicated. Fe-
ing so narrow the front edges must he hev-
eled constderably. DPlace the hinges 174 in.
from top and bottom, put an elbow catch
on the left door, and aiter painting, a {rog
catch in the cdge of the right door, as well
as glass knobs on doors and drawers.

Glue and brad the 3/16 in. X $4 in. mold-
ing along the edges of the sides, shelves, and
drawer rail, shown in Fig. 25, Sponge the
cabinet and table with a damp cloth to raise
the graim, and sand smooth. Both are then
ready for finishing.

MATERIAL LIST
Ipc. 5-ply 34 in. X 28 in. X 7 fit. pine
venser, good one side
(Contirued on page 93)
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Fig. 14 in the above drawing gives further dimensions of the cabinet size.

the lower shelf is put in place.

Fig. 16 shows how

The back of the drawer is shown in Fig. 18, and the drawer rail

in Fig. 19. Fig. 21 shows construction of drawers, and Fig. 25 shows how the molding is glued.
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The above photos show successive steps in

the construction of the drawing table and

utility cabinet. Photo 15 shows the cabinet’'s

sides ready for assembly, Fo, 17 nailing in the

sides, No. 22 getting the drawer length, No.

23 obtaining front lengths of drawers, and
No. 24 surfacing the drawer fronts.
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Airplane
Engine

Model Built by Carl Von G - bkl 5 This Month’s Award
Bargen of Alliance, . : : is Mude‘ to the I?e-
Nebraska Similar in Ac- signer of the Er'lgme
tion to Whirlwind Type . rbhqwn in Detail on
of Engine; Front View e I'hls.zmd the Accom-
Can Be Seen in Photo at panying Page.  See

the Right Model Department
Contest Rules on

Page 08

R
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The above photograph shows a rear view of the

airplane engine with the case removed. The pipe

Pprojecting from behind the case in the photograph
at the center is for the air supply.

At the left is a photograph of the engine standing
on the cup which it won. Above is a front view
of the engine with case removed.

HIE motor illustrated on this page is made

nearly entircly by hand, with the possible
exception of the crankshaft, the connecting rod
bearing, the pistons, and the nose on the crank-
casc. These parts were turned out on a lathe,
The eylinders arc pieces of brass pipe, 1 inch
outside diumeter. The crankcase is a piece of
sheet brass and the valve sleeves and pipes to
the cylinder were made of the same material,
All other parts are aluminum, except the crank-
shaft which is iron and the wrist pins which
are made from stecl wire, and held in place
by punching the metal into the holes with a
punch.  The motor operates irom a source of
air supply at a pressurc of from 40 (o 30
pounds. It will be ohserved in the construction
that one oi the connecting rods has a master
rod keyed to the picce to which they arc all
connected.  All other connecting rods are
movable.

On the accompanying page the complete de
tails of the enginc are to be found . and we
likewise see the assemblage of this device. The
reader will note that the crankcase was made
of a strip of annealed hrass, 175 inch by 74

inch.  The holes were drilled through brass,
which was then bent around and soldered. A
strip of light material was sweated over {tlie
seam ou the mside. The pistons themselves are
grooved and weund with thread to prevent air
leakage. The motor itsell weighs but a trifle
more than one-half pound, without the basc.
It could be made a little lighter 11 aluminum
was used throughout, instead of brass, where
brass is specified.  One experiences no diffi-
culty in turning over the 9 inch propeller, even
when blowing into the intake pipe.  This gives
an idea of how carcfully the model was huilt.
The mechanism has no fly-wheel because every
ninth part of a revolution we have a power
impulse, thus there can he no dead center at
any time.

The operation of the motor is as follows:
As one piston reaches top dead center, one of
the flats on the valve allows the air to flow
L W from the chamber along the flat to a tube,
| e thence to the piston thus forcing it down. On
m/ the up stroke, due to the second flat on the
The model and the prize. valve. the exhaust takes place through a part of
the intake pipe, and out through a hole.

www americanradiohistorvy com
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Complete Details of Airplane Engine
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The above illustration shows the details and the assembly of the airplane
by this publica-

engine which won the Model Trophy Cup awarded monthly
tion for the best model submitted during the month. This

engine operates

waany amaricanradinohictory. com.

from a compressed air source of supply. As can be seen, the model resembles
the Wright-Whirlwind type of engine in that the cylinders are stationary.
For this reason it differs from the rotary engines.
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A Miniature Telegraph Set; Its Wiring and

TRANSMITTING e MIDDEN CONNECTION
5 \\\\
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S8 ADDITIONAL WIRE TO MAKE.
BUZZER SINGLE STROKE

The upper figure gives a perspective view of

one member of the very simple telegraph set.

If the captions are followed out and it is ex-

amined in connection with the diagrams and

details shown on the right, all will be per-
fectly clear.

The lower figure shows the arrangement of
the electro-magnet, also with captions to ex-
plain the action as a sounder.

MINIATURE telegraph set which is

very useful for students, amateurs,

and cxperimenters can be made irom
two single coil buzzers. The set Is vers
helpiul for students in telegraphy, especially
those who are_learning the code. A com-
plete diagram of the device is shown in
figures 2 and 5.

The buzzers are made single stroke, like
all single stroke electric Dells, by connecting
the base of the contact point (make and
break point) and the adjacent binding post
by a copper wire (see figure 6). The buz-
zer with its cover removed, is mounted on
a piece of hoard (7"x4"x1.") which serves
as the baseboard (figures 2 and 4). A
transmitting key is made by bending a piece
of tin two and a hali inches long by one
hali inch wide into the shape shown in fig-
ure 3. It is fastened to the baseboard in
front of the buzzer. A two point switch
i< made and motnted on the basehoard by
the side oi the buzzer as shown in figures

Construction
By FAUST C. BACABAC

Fi6. 1
WIRING DIAGRAM
OF THE
TELEGRAPH CIRCUIT

it
)
o

= 1 IB SWITCH TRANSMITTING KEY
FI16. 2 ; '

TOP VIEW OF THE MINIATURE
TELEGRAPH SET
SHOWING THE CONNECTIONS

[ et T

-

i
} 7
SOUNDER
BATTERY "_3 (BUZZER WITH COVER REMOVED)
!

1 g
BASE BOARD SWITCH

CONTACT. .L€VER PIVOT
POINTS iz : o o
e |

FIG.3.- TRANSMITTING KEY

FIG.4.~ THE SWITCH

Fig. 1 shows the circuit of the miniature telegraph set in detail. If it is followed out carefully,

and if studied, it will be seen that it takes care of transmitting and receiving, both by the Morse

or other audible code. Fig. 2 is a diagram in more detail of the same subject, while below, in

Figs. 3 and 4 the very simple transmitting key and the switch are shown so as to make their
construction perfectly clear.

2 and 5. The two M-shape contact points  station) connected in series are sufficient to
of the switch are made of copper wire of  give the necessary clectric current. Figure
cuitable strength bent into the shape shown 1 represents the wiring diagram of the
in figure 4. They are fastened to the base-  apparatus.

board as shown. The lever arm is so fast- With the position of the switches as shown
ened that it may be swung to either point  in figures 2 and 5, a miessage may be trans-
as desired. The other part of the set is  mitted from station "B” without any per-
made in the same way as the one just de-  ceptible clicking of the armature ot the

picted. Wood screws will be very con- sounder of the transmitting party for no
venient for fastening the materials on the  current passes through the local sounder.
baseboard. Likewise a message may be trausmitted irom

station “A’ by changing the position of the

Connect stations “A” and “B” as shown t
switches as shown by the dotted lines.

in figure 2. TFour dry cells (two in each

EMERGENCY BRUSH REPAIR FOR

GENERATOR

By RALPH A. LAMBERT

While spending the summer touring in the
mountains, one of my generator brushes gave
out, and ailter liming several miles to a
garage, I found there was no help, as the
proprictor had no brushes! And the next
pavage was 38 miles away, 6,500 feet down
in the valley!

The trouble was remedied, however, with
the aid ol a hack-saw, drill, and old battery.

The dry-cell was hroken open and the car-
bou removed. This carbon is ahout one inch
across and six inches long. A section was
cut out somewhat larger than the old brush
and filed down to the exact size. The two
holez were then drilled in with a hand drill,
_and the correct angle filed on the com-
i

EXPERIMENT WITH AN ARC

By ROBERT L. LEWIS

OR MOTOR

The following is an account of an experi-
ment which I made.

An open adjustable arc is constructed
to operate on 110 A.C. with suitable re-
sistance or choke. If an alternating cur-
rent magnet is held below the arc while in
operation, a very loud noise is heard and
the arc is “blown” away from the magnet
making a hot torch. Ii a permanent mag-
net is used the arc is attracted to one pole
and repelled by the other. Tf a strong direct
current magnet is held to the arc a loud
sputtering hiss is heard and the arc is again

mutator end of the brush. Great care must
be used in drilling the holes, using very
little pressure, as the carbon is so brittle
that it cracks very dearily. It is well to
drill the holes hefore sawing out the pieces.
This is only a temporary job, however, and
the proper brush should be put in as soon
as possible.  The carbon in the dry cells
contains no copper, and is of much higher
resistance than the copper-impregnated
hrushes made for auto generators. The re-
sult is that the emergency brush will heat
quickly, and clog up the commutator with

burnt carbon. repelled.
However, it is well worth the trouble of Colored glasses must be worn to save
making, when you are stranded! the eyes.

WwWWwWwW americanradiohictary com
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Making a Portable Arc Lamp

Cheap Electric Arc Lamps Especially Useful to Photographers

N electric portable arc lamp that is
self-feeding and which has a high
actinic light valuc has often been
desired by the amateur photographer

and cxperimenter. Such a lamp is easily
made and compares favorably with the same
type of lamps now on the market which
sell for fifteen dollars or more.

The mould for the rods is made from a card-

board carten. Remove the metal end, if there

is one. Wrap the rods with paper before

pouring the plaster, so that the holes will be

large enough for the carbons to slide back
and forth.

The reflector consists of a metal lamp
shade of the conical type. If dirty on the
inside it should be polished, or if this is not
possible, it should be given a coat of a good
white zinc oxide pamt. The two carhon
rods forming the arc arc ordinary carbon
arc lamp pencils such as used for regular
arc lamps. They are held in position by a
mass of plaster of Paris which is cast on
the smaller end of the reflector-shade.

The mass of plaster of Paris which retains
the carbons is poured into a mould made
by cutting off a cardboard carton and plac-
ing this over the smaller end of the shade.
Figure 1 shows how the carbon rods pro-
trude from the hottom of the shade and
Figurc 2 shows the method of holding the
carbon rods in position while the plaster is
being poured and is hardening or setting.
The carbons should be so placed that they
are inclined toward cach other at their tip
ends; they are not placed parallel with cach
other. The distance between them at the
smaller end of the reflector should be about
a quarter of an inch, while the distance at

While the plaster of Paris is seiting, the car-
bons are held apart by means of a wooden

strip. Enough plaster is used to go well in-
side the shade so as te give a solid con-
struction.

By RAYMOND B. WAILES

the extremities of the rods where the arc
is formed should e about an eighth of an
inch. Two thicknesses of paper wrapped

about the rods hefore the plaster is poured
around them will enable the rods to be with-
drawn when the plaster is hard, and at the
same time holes in the plaster will be formed
which will be, when the paper is removed

The adjusting clamp and electrical contacts

are clearly shown here. Use heavy, yet

flexible wires. The clamp is in two pieces,

which grip the carbons firmly when the cen-
tral screw is turned up.

from the carbons, too large for the car-
hons. This clearance is used as a means {for
adjusting the distauce between the two car-
bon rods.

Note the section of
inner tube, which serves as handle and pro-

The finished arc lamp.

tector. The operator might get a severe

shock without this protection.

The adjusting of the two rods is carried
out by means of two strips of hard wood
fastened together with a holt.  The two
strips clamp the carbons tightly together as
shown in Fieure 3. Eleetrical comnections
are made with the carhon reds by means of
two metal collars or clamps athxed as shown
in the same figure. The cardboard carton
used as the mould for the plaster of paris
can be left on, after the plaster sets, as
shown. Figure 4 shows the completed lamp.
A section of an inuer tube is cut and fitted
over the plaster base and the metallic con-
nectors. The plaster thus serves as a hand
erip and 2lsn to keep the carbons in position.

The arc lamp described is not made to
aperate directly from the 110 volt, direct or
alternating current, house lighting system.

oA resistance s needed in series with it. A

e MM amMericanradiohistorv.com

direct short circuit across the carbons .\vill
occur, causing the fusing or “blowing”
of the house fuses if the lamp is operated
without resistance from the house current.

The resistance used in series with the lamp
can be conveniently taken {rom an old clec-
tric iron. Its clectric resistance element is
all that is necessary. This will be found to

The lamp with the resistance taken from an

electric sadiron. The resistance of the lamp

decreases with heat, that of the iron increases

with heat, and the opposite actions balance,
in a sense.

he wound upon and surrounded hy mica
sheets.  If two binding posts arce added to
the contact strips of the heating, or resist-
ance clement and the element is inserted in
series with the lamp, it will he found that
the Tamp will not light, due to the Jact that
too much resistance is in the circuit. How-
ever, if thirty inches of the resistance rib-
bon is unwound, removed and discarded from
the heating clement of the iron, the lamp
will onerate very well. A stand can be
made to support the resistance as shown
in Ifigures 5. 1lere, two gulvanized iron
strips were used to form a little four legged
table with a sheet asbestos top.  The heating
element irom the clectric iron rests upon
this asbestos.  The ashestos sheet prevents
the heat given out by the iron irom dam-
aging the object upon which it is placed.
The resistance wire becomes red hot.
Starting the arc is very simple. With the
current ON, touch a carbon rod to the tips
of the two carbon rods of the lamp, and
then withdraw it. An arc will be {ormed,
and if the resistance is correct and the tips
of the carbons are rightly placed. the arc
will remain at the tips. If alter repeated
trials the carbons do not ave, or the arc is
not ‘‘struck,” then they should he moved
nearer cach other.  This is done by adjust-
ing the wooden clamp at the rear end of
the carbons. One might alse remove several
more inches of resistance ribbon from the
electric iron resistance, but it should he re-
membered that removing wire cuts down
(Continuned on page 71)

Showing how the are is sfruck. A bit of
carbon touched to the two ends starts the
lamp into action instantly.
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Everyday Chemistry
By RAYMOND B. WAILES

j Does putty dry out?—Putty hard-
] ‘——’ ens because the linseed oil which

it contains combines with the oxygen
from the air and becomes converted into
a2 hard resinic substance. Nothing can
dry out unless at least some of its liquid
i content evaporates.

L
J W i

ihe=:

\ - = .

) = Do you ever eat marble?—Yes, ordinary tab17e
4 salt contains sometimes as much as 1%
ST . powdery calcium carbonate. This small

> e - amount of impurlc(e matter ibslharmless.o Chemi-
b b ST cally speaking, marble is CaCO..
UaS = ,VQ 2
) ‘%}g;?u = ]
b0
L What substance is used to make a =i
solution which when used as a wash / =

for artificial hosiery prevents runs? | { N
—This chemical is ordinary alum. i E\” W 'y\,’.

R e L e AR T

i)

[ Why are not both wood ashes and coal ashes

f good fertilizers?—Wood ashes are a good fer-
ok tilizer because they contain suitable potassium
t Why does some fruit become dark compounds. Coal ashes contain aluminum and
j when sliced ?—Because most fruit | silicon compounds but no potassium compounds.
i icontains tannic acid, which com- Aluminum and silicon are of no benefit. Is the bad smell of

an auto exhaust due to carbon

monoxide?—No, carbon monox-

ide has no odor and cannot be
detected by smell.

bines with the iron of the knife |
blade and forms a soluble biack ==
iron tannate. Many inks are

made of this substance.

FRUSETeY

o
T
“!ffﬂnlm

Il

A%

»
3 How do oxygen bearing washing 3
powders work ?—The oxygen releas- i
n ing soap powders now on the mar- How do factories fire-proof to some extent, 3
e Do bacteria play an important part in the ket contain sodium perborate, their wood structures?—Water glass solution 3
< iron industry?—Some iron mines are due to chemical sister of ordinary borax, sprayed or painted on woodwork acts as a i
i) bacteria playing the part of chemists. “Iron which gives off oxygen when put fire-proofing material. Although the woo( ]
] bacteria” decompose sonie forms of iron salts. in water. beneath will ultimately burn it takes somg 3

time for it to do so.

T,
I} 'lh “ .”Mf', i

s "’/‘Hl"';‘mf g

i

| S

What kills a snail or worm when salt
is sprinkled on it ?—The liquids within
the snail pass through its body to act
upon the salt placed on its outside.
This is osmotic action and the
water in the snail
abstracted.

Does concrete dry out when it hard-
ens ?—The water in concrete does not
evaporate into the air but combines
chemically with the cement. Con-
sequently, the water remains in
the concrete even after
L it hardens,

What is the biggest firework sparkler
known ?—The sparkling portion of the
Bessemer converter flame is due to
burning particles of iron, and the light
of the sparkler is also the result of
burning particles of iron.

www americanradiohistorvy com
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Making A Photo-Printing Machine

By FRANK SCHMID

BOTTOM 1

| KODAK MASKIT)! /[ il |
I {L%\PRINTIHG FRAME |
| DR TR s

BACKSIDE OF
THE COVER ~,

b8
W
N

5X7 KODAK FRAME

e — 13

The illustration shown here gives tHe constriictional

details of the rapid photo-printing machine.

With

this arrangement it is possible to produce 30 prints

in ten minutes.

Black paper should be pasted on

the inside of the box to cover any cracks which
would admit the light.

HE construction of a photo printing

machine is not exceedingly difficult and
anyone, at a nominal expense, can make a
machine of this nature which will do every-
thing that the expensive manuiactured prod-
ucts will. The photo-printing machine shown
kere is rapid in action and will produce
thirty copies in ten minutes by the normal,
six to eight sccond exposure on gas light
paper with a 60-watt electric bulb. This
bulb should be placed about eight inches
from the printing irame, and the use of a

SLIPLESS BOOK ENDS

BOOKI ENDS

4

Book ends may be prevented from slipping by '
filling with lead or by using a rubber band
as shown above.

Wooden book ends are usually too light
1o hold the hooks in place. A good way to
prevent their slipping out of place is to
cut a hole at the bottom of each hook end
and pour in molten lead. The hole may be
covered up by pasting a piece of felt ovér

‘book end.

kodak maskit frame, 5 x 7 inches, with
clamp improvement for holding the films, is
to be preferred. For printing from two
films, two glasses should be put in the frame
and when using plates, one of the {rame
elasses should be removed. The finished ma-
chine should be lined with black paper in
order to cover up all the cracks. A strip of
red canvas, placed as shown, provides a dark
room red light, when the {framc cover is
opened. The printing frame should be
hinged to the sliding front cover, and it is

the bottom of the book end. Another method
in which slipping can be prevented is to
bore a small hole close to the bottom and
nail a rubber band on the bottom of each
The elastic tends to tighten and
will hold the hooks firmly in place.—QOscar

Wisbey.

TESTS FOR TEXTILES

(A) Wool when burned smells like burnt
feathers.

(B) Wool can bhe dissolved in
sodium hydroxide solution.

(C) Cotton gives off an acrid smell when
burnt.

(D) Cotton does not digsolve in NaOH.

(E) Silk dissolves in heated hydrochloric
acid, while wool does not.

Louis Fisch, No. 29367.

heated

wirnsa amaricanradinhictarns cam

well to place strips of {felt or velvet around
the irame. so as to he sure that no outside
light strikes the scusitized paper while
printing. Boards about one inch in thick-
ness will perhaps serve best for the con-
struction. The completed outfit is about
20 in. high and 12 in. wide and about 2 {t.
long. The printing machine can be easily
made for taking larger size plates and films
if desired, but the 53 x 7-inch opening should
be sufficient for amateur use. All construc-
tional details arc shown in the above cut.

USING OLD TABLE KNIVES

KNIFE SAW

PEN KNIFE

014 table knives can be used for making a
knife saw and a penknife or letter opener
as shown above.

A knife saw and a penknife or letter-
opener can he made 1rom an old table knife.
Tecth may be filed or cut into the knife,
thus making a saw, or the knife can be
ground and tapered for making a letter-
opener.
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A Home-Made Reflecting Telescope

HE mounting for your telescope may
cost anything from a few dollars to
several hundred, depending upon how
claborate you intend to make it and
also upon your ingenuity. The following
description of a simple mounting will serve
as a guide in designing a more claborate

of the finished t
The mounting may cost from a few

A view
above.
dollars to several hundred, depending upon

how elaborate it is. (Fig. 11).

one for those who wish to substitute metal
castings for the simple wooden parts de-
scribed here.

The mirror cells are the first to be de-
scribed. Cut two hardwood disks, one inch
or more in thickness; one two inches the
other four inches larger in diameter than
is the mirror. Clamp these together con-
centrically and bore three equally spaced
34" holes, near the edge of the smaller, and
through both disks. Countersink the holes
in the smaller disk to take the heads of 34
inch machine screws. Draw a circle the
size of the mirror on the smaller disk and
then securely fasten three hardwood blocks,
with screws, outside this line. These blocks
should be hollowed to conform to the shape
of the edge of the mirror. Small metal
plates screwed to the top of the blocks and
projecting over the mirror for an cighth of
an inch prevent it from falling out. The
mirror should now lie snugly between these
blocks hut it should not be pinched, a little
play is preferable.

Obtain three short pieces of vacuum tub-
ing, or heavy +air hose, about 34 inches
long ;:—a pile of rubber washers cut from
an old inner tube will serve. Put three
34" machine screws through the holes in
the smaller block, screw on a lock nut, then
slip the tubing or washers over the screws.
Sliehtly enlarge the holes in the larger disk,
pass the screws through these holes, put on
a washer, then hold the whole together with
three thumb-nuts. See Fig. 8.

For the flat, make a hardwood cylinder
equal in diameter to the minor axis of the
mirror surface; cut one end off at an angle
of forty-five degrees. (See Fig. 9.) Cut
another length of the same material to
form the upper block. Two circular brass
disks will be needed equal in diameter to
the above pieces; they should he drilled

Part Two—THE MOUNTING
By WILLIAM H. CHRISTIE

and tapped as follows. Drill one with a
central hole 9/32” in diameter, and drill
and countersink three holes for flat-headed
screws; hollow out the top of the bevelled

- block to take the head of a long 4-inch

machine-screw, slip the screw through the
hole in the plate and screw the latter securely
to the top of the block, where the head of
the bolt should be free to turn. Drill and
tap a hole for the Y-inch screw in the
center of the other plate, and at three equi-
distant points drill and tap holes for 3/10-
inch screws, ahout 3/16-inch from the edge;
three other countersunk holes are drilled
for wood screws. Bore holes to take the
machine-screws  through the upper block,
corresponding to the holes drilled in the
plate, then screw the plate to it. Thread the
T4-inch screw up through the upper plate
and solder a nut at the end to serve as a
thumb-grip. Pass three 3/16-inch screws
down through the block and through the
threaded holes until their ends press upon
the lower plate.

Cut a length of bhrass tubing into which
the upper block will fit snugly, and solder
three radial brass strips to this, a little
longer than necessary to reach the wall of
the telescope tube; drill a ¥4-inch hole near
the end of cach of these strips and then hend
the extra length over at right-angles. This
forms the “spider” by means of which the
cell is supported in the center of the tube.
The mirror is held in position by three small
brass strips, bent over at the end and screwed
to the lower block.

The tube may be a square wooden box
arrangement :(—anything will serve that will
hold the mirrors and lenses in the same rela-
tive positions. A tube made of sheet metal
by some local sheet metal works will not
cost very much and will be necater in ap-
pearance, it should have three heavy
threaded studs, riveted to the lower end,
which pass through holes bored in the larger
section of the mirror cell, these serve to
bolt the mirror cell securely to the tube.

Above are the mirror cells which are made
from two hardwood discs and a clamp. (Fig. 8).

Carefully determine the position of the
evepiece and cut a 134-inch hole at this
point.  Drill three ¥4-inch holes for the
bolts which hold the spider in position ar-
ranging them so that the flat is directly op-
posite the hole in the tube.

Two pieces of brass tubing, three or four

The above drawing shows .the method of
attaching the flat. Two circular brass discs
are used. (Fig. 10).

WWW americanradiohistorvy com

inches long, form the draw-tube for the eve-
piece: one of these is 1Y4-inch inside diam-
cter and the other large enough for the
iformer to slide in freely. A brass band
fitted inside the smaller tube and filed to
the correct thickness allows the eyvepieces
to be fitted snugly into the draw-tube; if
the evepieces are not all the same size an-

Fig. 9
The mounting for the flat is shown above.

other ring may be fitted in the other end ot
the tube to take them. Shape a 3-inch square
block of wood to fit the tube and bolt.

Place the mirror in its ccll and bolt it
to the tube. Fasten the flat in position apd
insert the draw-tube. Now find the point
at which the tube balances and draw a line
around the tube: on this locate two dia-
metrically opposite points. With these as
centers drill two ¥4-inch holes. Take two
thick pieces of hardwood, about 4 inches by
18 inches for a six-inch telescope, and bore
holes in their centers to take a short lengtl‘}
of #4-inch iron pipe. Shape these “cradles

' to fit the tube, and bolt them over the two

holes. Screw in two short lengths of 34-
inch pipe. with their ends flush with the
wood. Build up a substantial fork as shown
in the sketch of the completed telescope,
bracing it well with angle irons. A piece
of heavy shafting forms the principal axis
and is threaded. or held by two nuts, in the
cross-picce of the fork. The tube is now
attached to the fork as shown in Fig. 10,
any play being taken up with washers. It
will be noticed that the tube is not hound by
the bholts, which are clamped to the fork, but
is {ree to turn about them as an axis.

Bore a hole for the shafting through a
length of heavy timher such as a 6-inch by
6-inch, or larger, making an angle with the
axis of the post equal to the colatitude of
the place where the telescope is to be erected.
(The colatitude is equal to ninety degrees
minus the latitude: e. g., the colatitude of a
place 42° 30" north is 90° 42° 30" =
47° 30°.) The top of the post is then cut as
shown in Fig. 11, and the post erected in the

(Continucd on page 70)
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ARTICLES OF INTEREST TO EVERYONE

PLIER SPRING REPAIRING FAUCETS
A piece of Water faucets which have had the threads
fg;lt’;gnevg”tg stripped off, may be repaired so that they
the plier han- will again render good service. A picce of

dle%f prqvidei brass or copper wire is wound in the worn
su iclien N s - M
P TiAsLtoiceD threads and soldered sccurely in place. This
El =1

the pliers open
at all times.
Equipped in
this manner,
the pliers do
net have to be
pulled open
whenever a
new hold is
required,—
Contributor
kindly send
name and ade
dress.

/Lf T S
e, R

G i

s |
A novel display device in which a pumpkin
head or dummy can be made to smoke a
cigarette is shown here. The details of the
valve box, which is placed within the head
itself, are shown below. The box is con-
structed of copper, with three copper tubes
arranged as shown. The valves may be made
from sheets of thin rubber or stiff cloth fast-

ened by small rivets.

COPPER WIRE

ELECTRIC CHAIR
g PQST "\ J 11 souno proOF

a2 1700r aBaTaCOL
{wae ra prosire axn

‘A piece of brass ot copper wire is wound in
the worn threads of the screw portion as

e e
el —

7
shown above. Q'_ —F B CIGARETTE ~
. 2 a SMOKE O T
should then be smoothed with a file, and you RUEBERLARE %‘""E
= will then have a brand new screw, good for F
DAy CELLS < . . - . o . 8 . x|
okt | Thhe abovte dt{aWIIIIg dSEOY‘{S months of additional wear. The drawing FLEPVALYES oor o
i the = conmstructional =details o} ,y.c clear]y the method used in repairing EIN . o e
g of a harmless electric chair. - R <
. —L. B. Robbins. faucets.—Douglas O. McKNceown. Details of valve box are shown above.

A Library Table Cigarette Cabinet

A very novel cigargite cabi-
net can be made in the form
of a small radio receiver, and
is a combination cigarette
case and daily calendar. The
days and months and years
are changed by the dials. The
complete cabinet is shown at
the left.

SHIN
ASATE
e
A

—

DOUBLE SHAFT FOR 2 CIRCLES
A top view of the cigarette case appears
below. The cabinet is made of wood and SRR LAY
the panel may be made of wood, bakelite or
hard rubber. The calendar cards are cut
from stiff cardboard. Two ordinary knobs
with small shafts for their outer ends are
required. The middle knob has a hellow
shaft through which another smaller shaft
is pushed. One of these double knobs can
be obtaired from an old type variable con-
denser equipped with a vernier,

Details of the circular cards are
given above. The center indicator
for the day of the month is dou-
ble and is regulated by the center
knob. One of the center cards is
numbered from 1 to 15, and the
other from 16 to 31, After the panel
is put in place, a strip of wood
should be fixed so that it just
clears the circular cards and shafts.

TOP VIEYW OF CASE —\’ —Herman R, Wallin.

T e e

THTTPETH H AT HUN

St ey e (M RO G ELITE FANEL

— aamnanneamaricanradiohistorvy. com  —


www.americanradiohistory.com

Science and Invention for May, 1928

Transferring Drawings
and Pictures to Paper

By RAYMOND B. WAILES

REQUENTLY one wishes to trans-
fer drawings appearing in the daily
press to a scraphook, notebook, or
some other cherished volume. Ordi-
nary newspaper clippings rapidly become
vellow and even brown with age, due to the
iron compounds which the paper contains.
If one transfers the cherished drawing by a
sort of decalcomania process as described in

e oy

the back of the paper bearing the picture s
rubbed gently but yet firmly with the bowl

of a spoon for about half a minute. Thisr

rubbing process s

the cause of the
transferring of the
picture.  The solu-
tion merely loosens
the dried vehicle of
the printer’s ink, and
by rubbing, the ink
is transferred {rom
one  paper to the
other. By carefully
lifting up one corner
of the paper, one can
sce  just how the
transfer is coming
about.  Ii a white
spot is seen, or the
transicr appears
faint at spots, these
portions  should  bhe
rubbed more. \When
the desired intensity
i3 reached. the origi-
nal paper is hfted
from the new, and
the transferred pic-

;
!
!
!
I

R

The picture above shows
an ordinary newspaper
cartoon and the illustra-
tion at the left shows
the transfer made from
the original cartoon.
Note that transfer is
<« reversed.

The transier of any
cartoon or printed
matter will appear as
a reflection of this
matter. This,of course,
is of mno importance
unless the reading
matter must be Jegible
on the transfer. There
are times, however,
when legibility is nec-
cssary, and this con-

ture allowed to dry.

Ounly one copy can usually be taken. The

original drawing is only made a bit fainter

by the process, as the above pictures show.
Some of the pic-

tures  shown here

Mix a teaspoonful of
spirits of tvrpentine with
a teaspoonful of tincture
of green soap. Add two
cups of water. Mix.
This is very

isn’t it?

triginal cartoon is
;rh}:ﬁ-ouglﬁy soaked with
the picture traisfer fluid,
by means of a small soft
brush. The excess TMX-
ture is carefully removed

with a blotter.

have been clipped
from the Sunday
comic section, adver-
tisements, and other
sources.  Only one
original picture,elip-
ped {rom a paper, 13
shown., The remain-
mg illustrations are
all transiers. The
transfers are much
hetter than they ap-
pear on this page, for
the act of making
them into magazine

this article, to a good grade of white rag paper, the
drawing can be kept for a much longer time without

discoloring.

The solution used in this process is estremely sim-
ple and inexpensive to make. Ii «ie ingredients are
bought at a drug store theyv will cost about twenty-
five or thirty-five cents. and will make about a quart
or two of solution. Only several drops of the solu-
tion are nceded to transfer the drawing to another

sheet of paper.

The solution is made by mixing cqual parts of
spirits ol turpentine and tincture of green soap, and
diluting the resulting mixture to about 500 times its
own volume with water. One may take a teaspoon-
ful of each of the two liquids, mix them together.
and then add two cupfuls of water, nux well and
For those scientifically inclined, 3 ce. of
tincture of green soap and 5 cc. of spirits of turpen-
tine mixed together, and diluted to 300 cc. with
water, will make a very good solution to work with.
The solution should he shaken when desired for use.

One should clip the cartoon or drawing—iuews-
paper line drawings make excellent transfer pictures
—and apply the solution with a soit brush, wetting >
The excess of
liquid should then be removed by meaus of a blotter
The paper bear-
ing the picture is then laid face downward upon the
paper to which the picture is to he transferred, and

hottle.

the whole of the picture thoroughly.

applied very gently to the picture.

llustrations causes
1 them to lose detail.

The surplus solution is very
gently removed by using clean
blotters as shown above. By
this time the printer’s ink has
been softened and the cartoon
must be handled carefully.

When the ink of the original
cartoon has been softened, the
cartoon is placed face down-
ward upon the surface which
is _to receive it, and rubbed
With the back of the bow! of

dition may be ob-
tained by making a transfer from the first
transfer. This retransfer is made in the
same manner in which the original trans-
fer was made, only of course the transier is
used in place of the original print. This
second copy is somewhat more indistinct
than the first, but if the process is carefully
carried out, by a person who has had a lit-
tle experience with this method, satisfactory
retransfers may be produced.

The auality of these transfers, and espe-
cially the retransfers, depends somewhat
upon the quality of the printer's ink. The
length of time since the picture was printed,
does 1ot seem to affect results to any notice-
able extent.

It has been observed by some that this
transfer of a cartoon shifts the objects on
the right-hand side of the original, to the
lert-hand side of the transfer, while objects
at the top of the cartoon are not shifted to
the bottom of the transfer. At first
thought this seems to be an unreason-
able discrimination, but a moment's
reflection will remove any confusion
on this point.

By using this process, pictures may
he copied on ordinary paper. Coated
stock gives a finer reproduction.

a spoon.
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Readers Forum

SCIENCE AND INVENTION desires to hear from its readers.

comments of general scientific interest, and will
science subjects.
This magazine also relishes criticisms, and will

SOUND OR NOT SOUND

Editor, SCIENCE AND INVENTION:

Your article “If We llad No Ears!” is not
convincing.  Why?  You and your critics differ
on a fundamental definition of sound. You find
sound in the vibrating object and the physical
results through a conducting medium. Your critics
find sound only in the terminal result on a sen-
sorium or nerve apparatus, with distinct emphasis
on_the mental factor. .

If a tree falls on an uninhabited island, does it
make a noise? You say distinctly, yes. Drawing
a sharp line as they do, they would say, “Yecs, the
falling tree produces vibrations that, were the
appropriate sensorium present, would give the ﬁpal
subjective result, sound. As the sensormum is miss-
ing, the final result, sound, also is missing.”

WJZ and WEAF may broadcast till the cows
wake up tomorrow; but unless you have the appro-
priate instrument in your corner, the radiated en-
ergy won't register and there is missing the ter-
minal effect due to the instrument. "

In like manner, the precisians would say, “The
microphone and the phonograph do mnot register
sound or noise, but vibrations that, were the appro-
priate sensorium present, would result in sound or
noise.” .

“Jf the rod extending from the Dbell” in the
evacunated bell-jar *‘should be gripped hy the teeth,
then the sound will be distinctly heard. This
would indicate conclusively,” you declare, “that the
object within the jar is producing a sound even
though we do not hear it.”

Again your critics rctort, “you are wrong. It
indicates conclusively that the object within the jar
is producing not a sound, but \'ihx‘atiops that, con-
ducted to a sensorium, produce sound.”

From the vibrating bell, through every step of
the process to the final mental result, let us say a
pleasing musical sound, what part. what parts or
<hould the entire process be considered as sound?
Isn’t that the question for you and your critics to
unswer before deciding about the falling tree and
exploding bomb? . ) .

On page 30 of Laemmel’s “Einstein’s Relativity
Theory,” there is a picture entitled, *“The carth in
2 sea of light.” The late Edwin J. Houston, pro-
fessor of physics in the Philadelphia Central ldigh
School, declared we could not sce light itself. To
explain the paradox, he described this experiment:
Shoot a beam of light lengthwise through a dust-
less, dustproof and otherwise clean black hox; an
observer looking transversely, 1. e, across the
direction of the supposed beam, cannot find it!
““There ain't no sech animile.”” But streaming
from the opposite exit into a dusty room, lo!
There is a beam of light. What then is the
explanation of the paradox? The eunergy responsi-
ble for the visibility or illumination which we
specifically call light, is itself invisihle. Something
—a ball, a sign, a flag, a speck of dust, a chunk
of atmosphere—must get in the way of that en-
ergy, to reflect, refract or diffuse it hefore we
call it light. .

(Nevertheless it is there even if we can’t see
it,—EDITOR.) X

Everyone of us can perform the experiment on a
much grander scale. n a clear, moonless night,
with Venus well above the horizon, any one of us
standing within the earth's shadow-cone can look
transversely across the line that joins Venus and
the sun. Dut not a ray, bcam nor strcak do we
see. \Why? Out there in interplanctary space there
isn’t enough dust or anything else to get in the
road of the sun's radiant energy to produce the
illumination we properly call light. Clearly, in the
picture in Laemmel’s hook, the sea of “light” is
not light, but an invisible energy that becomes light
only when somcthing gets in the way. o

A precisian—and of all men shouldn’t a scientist
he precise >—will go a step farther, Just as in the
case of sound, so he econtinues for light, viz,
until the physical vibration registers in an appro-
priate sensorium, it should not be called light.

“We cannot see,” you continue. “the ultra-violet
or the infra-red rays of light, neither are they dis-
cernible through any of our scnses. We cannot

cee the N-rays; we cannot hear radio waves if
transmitted from the antenna of a broadcasting
station. Would any of our rcaders question the

production of any of these?” Lo .
Certainly not; but they are questioning your judg-
ment in applying the terms “sound” and “light” to
other than the terminal effects. “Inaudible sound,”
and “invisible light” are contradictions in terms.
To your critics, X-rays, ultra-violet and infra-red
rays are not light, but forms of vibrant energy that
cannot become light unless they produce the sub-
jective result to which the critics restrict the term.
Let us not stop with sound and light, but proceed
to smells and tastes and varied tactual phenomena,
e. g., hardness, substantial resistance of many kinds.
Revolving these phenomena into separate sensations,
1 may readily derive a solipsistic idcalism in which
you and indeed everything else in the universe exist
only as phenomena in my mind, DBut this highly
subjective world splits or ‘‘polarizes” into a seem-
ing-subjective and a sceming-objective world with
distinctions not a whit different from those of the
real world. You see a brick fall and you dodge

The arguments pro and con will

1 It solicits caustic or not.
appreciate opinions on
be aired on this page.

present them, whether

the bhrick; the solipsist would dodge in the words of
Mill, 2 permanent possibility of sensation.”

Qur sturdy common sense cuts the Gordian knot.
In some way or other it confirms the realities. No
matter how entangled they may be with psychic
processes. yet there they stand, independent of the
processes. When, however, you put the question,
“1f every living thing were stone deaf or dead as
a door nail, would there exist the special, terminal
effect calied sound?” 7The same sturdy common
sense answers with an emphatic “No.”

Ricuarp P. LOoCHNER,
Philadelphia, Pa.

(We didn’t say “terminal effect called sound,”
we used the word ‘“sound’.)

(The whole controversy around the article “If
We Had No Ears’ is based entirely on a mis-
understanding of what is meant by the term
“sound.” According to Webster’'s Unabridged
Dictionary, which is used in court today, we find

NG STORES

IN OUR MAY
ISSUE:

A STORY OF THE
DAYS TO COME (A
Serial in Two Parts), (Part
II), by H. G. Wells. Now
that the author has estab-
lished his mechanical
changes and differences and
the corresponding variations and modifi-
cations in the laws of the land, which we
might well enough expect to find in the
days of the future, he turns his atten-
tion, with equal success, to the inevitable
changes in the trend and mode of human
living in this age of mechanical concen-
tration. It is an absorbing study in psy-
chology.

FOUR-DIMENSIONAL ROBBERIES, by
Bob Olsen. If a four-dimensional forceps
could extract gall stones from the human
body without any operation, why couldn’t
it be used for other material things—
banknotes and jewelry, for instance? The
far-reaching effects of such a discovery
as a four-dimensional instrument can
hardly be foretold to any appreciable de-
gree. The fields in which such an instru-
ment might be used are necessarily many,
and our author, by this time well-known
to all our readers, has proved himself the
possessor of a fertile mind with a turn
for good writing.

BARON MUNCHHAUSEN’S SCIENTIFIC
ADVENTURES, by Hugo Gernsback. As
might be expected, the first novelty of
being on Mars and the strangeness of the
place wears off very quickly, and in the
next instalments we find our friends, the
resourceful Baron and his scientific trav-
eling friend, learning all about Mars and
the Martians. The Baron’s periodic radio
communications furnish a source of real
scientific information.

And Others.

two definitions. First: the sensations produced
through organs of hearing. Second: the physical
cause of this sensation. Waves of alternate con-
densaticn and rarefication passing through an
elastic body, whether solid, iiquid or gaseous, but
especially through the atmosphere,

In the first definition, any vibration is not a
sound unless the ear is situated somewhere within
the range so that it can hear that sound. Co-
incidentally, vibrations above or below human
audibility are not sounds, even if animals can
hear them or if they can be recorded and repro-
duced at lower frequencies.

Medical men today, physicists in general
throughout the world, and scientific scholars hold
that the second definition is the most informa-
tive. It is this second definition which was,
therefore, used in developing the article on sound.
In this definition all vibrations as described
would be sounds, whether sixteen per second or
40,000 per second, to which some human ears re-
spond, but which latter are absolutely meaning-
less to the majority.

Assuming the first definition to hold, then to a
deaf man there is no sound; hence such a thing
as sound does not exist, yet that same deaf man
can put sound to work. He can make it record.
He can make it vibrate a fliaphragm or change
bands of light. He can feel the diaphragm vi-
brating and even understand what some of those
vibraticns represent but, of course, the sound does

waany amaricanradinohictary com

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, ¢,0 Science and Invention Magazine, 230 Fifth
Avenue, New York City.

not exist for him; hence, he only believes that
he is feeling vibration. Those, therefore, that
adhere to the first definition, would have us hold
that our unfortunate subject is a victim of 2
strange hallucination.

We cannot hear the language used by ants. We
do not know whether dogs or cats speak or con-
verse with each other, but does that mean to
say that they do not do so? Supposing a sensi-
tive microphone were able to pick up the noise
made by ants (above human audibility range) and
suppose it were to heterodyne this noise and
bring it down to the limits of audibility as dic-
tated by our individugl chorda tympani and the
nerves communicating therewith and suppose, sub-
sequently, that we were able to understand the
language of these ants, would you have us be-
lieve that we are understanding something which
does not exist because we could not hear it in
the first place?

Our critics are not proven correct when they
find sound only in the terminal result on a nerve
apparatus.

You state that WJZ and WEAF could broadcast
till the cows wake up, but unless we have the
appropriate instruments, we will be unable to
hear. Correct—but that does not prove that these
stations are not broadcasting, just as the fact
that light cannot be seen when it passes through
a dustless box, does not prove that the light does
not exist therein. Any means of demonstrating
the presence of that light, whether by the only
one of our Senses capable of perceiving it or all
of them or a combination thereof or by instru-
ments, proves the presence of that light, and it is
light because it produces all of the effects of
light, such as those ®n silver salts, light record-
ers, spectrum bands, etc.

A scientist is precise and it is for that reason
that he accepts the second definition rather than
the first, because, what is sound to you, may be
inaudibility to me and maybe noise to another
party. Modern usage of the words sound or light
apply to all effects produced by frequencies in
any medium in the bands alloted to the phe-
nomena, sound generally taking from 16 to 40,000
vibrations per second, and light due to ether
waves of various frequencies.

Of course, we could argue this question in-
definitely, depending entirely on which of Web-
ster’s two definitions you choose to accept. If
you would be a true scientist you must accept the
second. —EDITOR.)

ELECTRIC BELT

Editor, SCIENCE AND INVENTION:

I am enclosing a clipping which T saw in the
“Wide World.” Whether it is a swindle or not
I don't know, but I thought you might be in-
terested.

think your work in helping protect
credulous public is a great thing.

C. I11. B. Brrrock,
. 1alifax, Canada.

(Mr. Bullock enclosed a clipping of an electric
belt with the usual two electrodes at the back
and one at the front and-a series of wet cells
surrounding the belt. Investigations on electric
belts have been conducted by a great many or-
ganizations. In so far as their curative properties
are concerned, the psychical effect on the wearer
is without a doubt the all-important factor. The
belt actually does produce a small amount of cur-
rent, but it is extremely doubtful whether this
current is of any value to the human organism
whatever, These cells polarize very rapidly, and
a short time after they are placed on the belt
they lose most of their original kick, after which
they must be again removed from the belt and
dipped into vinegar. This is the method by
which the batteries are charged. Previous issues
of SCIENCE and INVENTION Magazine con-
tained exposés on these belts.—EDITOR.)

the

LIKES MODEL DEPARTMENT

Editor. SCIENCE AND INVENTION:

Contrary to one of the letters published in the
Readers’ Forum, February issue, [ think that the
Aodel Department is a splendid item in your maga-
zine. Although no serions damage would be done
by its removal, 1 think that many of the rcaders
would be disappointed. 1 am of the same opinion
of the other departments mentioned. Magic by
Dunninger may not he wholly a scientific phase,
but it offers a certain amount of amusement to the
readers. 1, myself, enjoy the department very
much. and I'm sure that the majority of your
readers do also. I think that you do very well in
vour endeavor to meet the approval of all your
readers,

I wish you every success, Boyp ITarmon,

Salt Lake City, Utah.

(It is always our aim to try to get the approval
of the majority of our readers. It is only in this
manner that we are able to get a bigger and
better SCIENCE and INVENTION Magazine,
and it is up to the readers to tell us what they
like and what they do not like, so that we can
follow their suggestions.—EDITOR.)
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FIXING SHOE LACES

TP OF-ENDS" STRINGY |
- —

!

7
Vs

The ends of

shoe laces

which have be-
/

come unrav-
elled because
the tips have
been lost,may
be dipped in
glue and al-
lowed to dry.
A new point
is thus made
at the end of
the lace, and
the process

may be re-

peated if necessary.—Wilsoi G. Walters.

DRAFTING AID

| When tracing
sketches or
drawings, an

THIN PAPER
/
excellent im- &=

fj&

pression can be g — ¥
made upon the "‘7"/ 7 \\Q s s i
paper, by plac- s -}(/ 1”5

ing a sheet of
typewritercar-
bon paper,
face upward,
under the pa-

o
per. — George chppgn DADER\\-- 4

. L. Nixon. FACE UPWARD

CLEANING THE TYPEWRITER

If the type on
a typewriter
is wiped clean
about once a
week with a
rag soaked in
benzine,itwill

o %™ be found that

4“7 he machine
7 ="t will make a
'Y
i \.,;'l. /__Df”-} much more
m—— N distinct  ima
TYPE KEPT CLEAN ™

pression.—

WITH BENZINE Dale Pollack,

WIRE KINK

To prevent the
ends of test
leads from
fraying,

BURN OFfF SHELLAC)

coated with
shellac and
then ignited
to allow the
alocohol to be
consumed. The
wire can then
be stripped. J
Moy SamaBe  (GrTON COVERING

to the rubber insulation.—W. S, Koop.

UTENSIL HANGER
DRESS HANGER

a \

A wooden
dress hanger
makes an ex-
cellent kitch-
en utensil sup-
port. Several
small hooks
are screwed
in the wood
and provide
hangers for
small brooms,
dustpans, dus-
ters, and the
like. It may
be carried conveniently from room to room while
house cleaning, and will find many adaptations
about the home.—T. B. Marsden, Jr.

-

ROLL ATTACHMENT

BRASS ROD

HEAVY L DIAMETER

PAPE
WIRE a

= ) 3
REAR VIEW OF TYPEWRITER

The above iltustration gives the details of a

paper roll attachment to be used with the type-

writer. The paper is fed from the roll as the

typewriter knob is turned. This should be espe-

cially valuable to radio and telegraph operators,

and can be used for taking rough notes directly
on the typewriter.—Herman R, Wallin.

MOSQUITO-PROOF DOOR
POLES HINGED WITH SCREW-EYES™

e o

A mosquito-
proof door is
easy to con- |
struct as |
shown at the
right. Cotton
mosquito net-
ting is fas-
tened to two
sides of the
door jamhb,
slitinthe
middle and
two poles fas-
tened to the
ends. — Her-~
man R. Wal-
lin.

B 1

1144
e

|| cotTon
| |Mosau T
NETTING
¥

i P iad

[
&

1Fey

+ DOOR

- POLES

-LIGHT
ROPE

NETTING FASTENED TO DOOR JAMB
WITH THIN WOOD STRIPS |

SAFETY PIN CONNECTOR

WIRE PINCHED BY PIN

A safety pin
provided with
a small bolt
and nutas
shown, makes
a good test
connector. The
pin is opened
and a wire is
inserted. The
pin is closed
for making a
connection., — R
L. A. Collins. HOLE MAY BE DRILLED IN SAFETY
HOLOER FOR INSERTING WIRE

WIRE FASTENED IN SPRING
EYE WITH BOLT, OR BY
SOLDERING

ELECTRIC LIGHT SHADE

An emergency
light shade
can be made
from two
springs clips
and a piece of
paper or card-
board as
shown in the
illustration at
the left. The
shade can be
readily ad-
justed to any
position and
will fit any
size bulb. A
number of
these shades
are very use-
ful around the
house and the
draughtsman or student will find them useful.—
L. A. Collins,

SOLDERING PASTE CONTAINER

OPEN END OF TUBE ———
An old tooth-
paste or shav. AND INSERT SOLDERING
ing cream
tube provides
a handy con-
tainer for the
soldering
paste. The
rear end of
the tube is
opened, and
the tube thor-
oughly clean-
ed, It is then
filled with this soldering flux and the end is

resealed.—Wm. J. Ahearn.

PAINT SPRAYER

The glass is
/SOLDER

‘l removed from
g — [

‘IE‘—iﬁB‘:". s b and two holes

K | |[SL|T-. are drilled in

1 — |4 the cover. A

- T valve stem is

= b new soldered

to a piece of

copper tubing

which in turn

is soldered to

the zinc cov-

the cover of a
preserve jar
VALVE -~
STEM

|

er. Another
piece of tub-
ing is also

soldered
in place as
shown and a
smaller piece
of tubing is
soldered
to the end of

X = it. Both ends
of this small piece of tubing should be soldered
closed and the tube split as shown.—David Sally.

POURING KINK

correct SPOUT AT BOTTOM
UNEVEN FLOW

The
way to pour
the liquid
contents from
a can 1is
shown here.
Most people
pour with the
spout at the
bottom, and
the liquid
comes forth in
a most unex-
pected man-
ner. The cor-
rect way of

shown at | %

pouring is

Fig. 2. It will =i SPOUT AT TOR

be found that % * STEADY FLOW

when this

method is adapted, the liquid contents will flow

out evenly. Practically all containers for liquids
have the spout offset.—Lawrence A. Heinle.

FIG. 1

STIRRING ROD HOLDER

< Nothing gives

WO0D SHELF the amateur
photographer or
chemist more
trouble than
his glass stir-
ring rod. Take
an old curtain
spring, stretch
it out to a
length a little
less than the
rod; clinch a

CURT, small piece of
oy X tin to the last

Sl % coil of the
AL spring on the

% bottom, and

TIN IN BOTTOM turn  the top
coil out for about a Quarter of an inch and file a
point, so that it may be forced into the wood.
This will make a good holder for the fragile glass

rod.—Frank W. Bentley.

| ¢—

ROD

P e d
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Croydon Airplane Radio

Airdrome Station Uses Remote Countrol Transmitter and Directive Receiver

There has recently been erected, at the London airpest in Croyden, a new radio
transmitting station which maintains communication with planes while in flight.
The control tower is shown below at the right, and the Bellini-Tosi triangular
loops may be seen. These loops are used for directional radie reception. A

horizental aerial about 100 ft. long is also used in cennection with the station.

’l’HE photograph above shows a view of onc
of the four 3-kw. airdrome ground transmit-

ters installed near the airport. The top part
of the transmitier contains the various tubes and
the controls arc arranged on a sloping panel.
The transmifter works on any wavelength be-
tween 800 and 2,000 meters and can be used with
paone, C. W. or I. C. W. At the right we have
a view of the receiving set which employs nine
ubes. This is placed within the control tower.
‘rom this tower, the four transmitters at the
-adio station, in Mitchan, 27; miles from the air-
drome, are operated by a remotle control system,
and thus, communication with the airplane in
light is maintained. Each of the four transmit-
ters is rated at kw. and independent drive
circuits are incorporated to maintain a constant
jrequency. The receiving portion of the radio
station was specially designed by the Research
Zepartment of the Marconi Co. and is remarkably
celective. It is so arranged that two or more
receivers can be operated on different wave:
lengths for the reception of telephony and teleg-
raphy on the same acrials. By means of the
directional loop shown in the photograph, it is
possible to ascertain the position of the airplane
while in flight, and the pilot by taking a number
of readings can find his bearings even at night
or in foggy weather. It is claimed that Crovdon
-low possesses the most complete airdrome radio
equipment in the world and has considerably
extended its range of communication with other

terminal airports and with planes in flight

X

g o
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Science and Invention for May, 1928

Programs Now

Radio Receiving Apparatus Supplies

ADIO is now part of a service rendered by the modern hotel to

their guests.  The Statler hotel chain is now equipped with radio,
) & as are other hotels throughout the country. The photographs repro-
duced here show a number of views of the radio installation in the
Pennsylvania Hotel, in New York City. This hotel has a total of 2200
rooms, 2000 of which are equipped with head phones and the other 200
with loud speakers. The photograph above shows a view of the radio
control room with Karr Parker the designer of the radio service at the
controls of one of the receiving sets. The installation of the radio wiring

system was simplified by the construction of the rooms themselves which
are built in units of two with an open shaftway between. In this shaft
are placed the steam and water pipes, electric wires and the radio lines.
A plan view of the room construction is shown below. To the right and
below is a simplified wiring diagram of the radio receiving
system showing how either radio lane may be switched out

B T

R

P—

Above is a view of the control board used in conjunction
with two radio receivers and public address system.

g W - —

o1 the circuit and the public address svstem cut in.

GUEST ROOM

OPEN SHAFT CONTAINING
| RADIO AND ELECTRIC LINES,
WATER PIPES ETC.

LU

SWITCHES FOR CUTTING
IN PUBLIG ADDRESS SYSTEM

AMPLIFIER

GUEST ROOM

IN EITHER ONE OR BOTH — 70 PUBLIC
LINES ——— ADDRESS
CABLE WITH TWO LEADS —— [ | SvsTEm
\_\ \ ) =

PROGRAM OPEN SHAFT | PROGRAM
No.l O o z No. 7

ROOM Yo 20 f—one 2 aac

N = . et
\ - o e |

Rl N NN

£
- i ., E.”
2 PHONES
—— &y, o
SPEAKER
PROGRAM

SETN°2  pposram wot \ T

b |

A
SELECTOR SWITCH

S ol N i

Above,

The photo at the left shows one of the guests “listening-in.”
R details of selector switch are given and to the right is
~ld a photo showing one of the speakers with the switch on top.

www americanradiohistorvy com
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Available to Many Hotel Guests

Programs Day and Night for Patrons

NTERTAINMENT in the form of
radio programs is now available to

hotel guests in many of the leading
hotels throughout the country.  The Statler
chain in particular are all equipped with this
radio service and the same installation and
apparatus has Dbeen used in cach of them.
The installation of the complete system was
not as difficult as might be imagined, because
the rooms are constructed in units of two
as shown on the opposite page. An open
shaftway is placed between each pair of
rooms and contains all the piping and wir-
ing for the hotel, including the radio cables.
Thus, it was possible to install the radio
lines without tearing the floors or walls
apart. From the wiring in the shaft, leads
are taken off and run to the sclector switches
in the various rooms. The selector switch
is simply a double pole, double throw switch,
making it possible for the guest to choose
between two radio programs. When not
in use, the switch is thrown into neutral
position. In a room on the top floor of the
hotel, are situated two superheterodyne re-
ceivers, which pick up two different pro-

A Piano Reproducer

grams. These are then amplified and sent
through two separate wiring systems to the
hotel rooms. [n cach room is a pair ol
head phones placed in the burecau drawer.
Loud speakers have only been instalied in
the employees rest and lounging rooms. It
would be impossible to install loud speakers
in every room because of the fact that 2200
speakers operating at the same time would
obviously offer many disadvantages, especi-
ally in the summer with the windows open.

The receivers may be operated with either
an antenna or loop aerial, and at the pres-
ent time, two outside antennas are being
used at the Pennsylvania Hotel. The -
stallation is flexible. inasmuch as the oper-
ator may make special announcements
through either radio line, or pick up pro-
grams in the hotel, through the use of a
public address system. By mecans o1 this
address system, the operator can tap any
event going on in the hotel. An operator
is on duty every day from 10 A. M. to mid-
night and provides the programs for the
guests.  He can tune in on almost anything
being broadcast and switch in on either of

The photograph at the left shows a young
ladv attaching a new piano board loud
speaker unit to onc of the struts of the
souncing hoard. The unit is so constructed
that it can be clamped on one of the ribs
or struts of the piano and will produce the

deep natural tone of the piano sounding
boar¢. This unit has the advantage over

others of its kind, inasmuch as it does not
fasten directly to the sounding board and
hinder its proper operation. lixcellent re-
production of radio programs is now ob-
tained with the new speaker unit.

T2

the amplifying units for transmission to the
rooms, after making his own announcement,
giving program and source of station. The
engineers experienced trouble at first with
reradiation. The brass piping in the hotel
picked up the programs and acting as an
antenna svstem retransmitted them, causing
some difficulty.  However, this trouble was
speedily  done away with, and the radio
system has been working efficiently ever
since.

A variety oi programs are offered to the
guest, because the operators reier to the
programs printed in the newspapers and tune
in contrasting offerings. By means of the
small selector switch, the guests can choo-e
programs oi their own liking. The results
so far have proved to he gratifying and
hotel owners feel satisfied that the installa-
tion is worth many times what it cost. In
the Pennsylvania installation 33,674,840 f{t.
of special wire was used and 5970,000 it.
oi flexible and rigid conduit, 260 radio tubes,
7.700 room switches and 133,860 terminals
of diffcrent types.

Largest Cone Speaker

The photograph above and to the right shows a loud speaker which has heen built

into the ceiling of the room, above the lighting fixture.

This is a cone speaker of large

size, said to be the largest one of its kind at the present time. In order to protect the paper

cone. the owner has covered it with an artistic grill work, as may be seen in the photo.
Exponential horns, especially of the folded type. lend themselves to many methods o1

concealment. as iurther explained in an article which appeared in the April issue.

A Manless Radio Orchestra

The above photograph shows W. D. Smith at the
controls of his radio receiver which picks up the
programs for his manless orchestra.

AMr. W. D. Smith has introduced some-
thing entirely new to radio with the inven-
tion of his so-called “manless orchestra.”
The orchestra reproduces radio orchestral
programs through individual instruments.

Fach instrument in
the orchestra has a
unit attached to it, and
thus the instrument
responds more readily
to the corresponding
instrument in the or-
chestra broadcasting
the program. The ei-
fect of the orchestra
producing music with-
out human playvers is
rather uncanny, but
those who have heard
the phantom musical
ensemble  are  unani-
mous in their opinion
that it reproduces
musical programs with
greater fidelity than a
single speaker would.
The Photograph shows

the inventor at the
controls of his radio
receiver.

waany amaricanradinhictarns com

The inventor and his phantom orchestra appear above.

that each instrument has a separate unit attached to it.

ment of this nature it is possible to reproduce musical programs better
than can be done with a single unit.
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It will be seen
With an arrange-
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NEW RADIO DEVICES

Accessories Recently Developed Which

NEW CIRCUIT TESTER

4 POINTER

/ | MOVING COIL

~SOFT STEEL POLE
PIECES

TEST, TERMINALS

7
SMALLI'E'V. CELL—"/ RESISTANCE IN SERIES
ZERO ADJUSTER

3 "

PERMANENT MAGNET

TERMINALS ===

SCALE ZERO TO
INFINITY e

METAL CASE T

A front view of the new circuit tester, to-
gether with a schematic hook-up of the in-
ternal connections, are given in the above
drawing. The instrument consists of a small
D’Arsonval type voltmeter connected in series
with a small dry cell. The instrument meas-
ures 4!2” x 37 x 1¥%” and weighs but 19
ounces. It may be fitted in the pocket and
can conveniently be carried anywhere.

NE of the leading

Chicago radio
manufacturers has re-
cently put on the mar-
ket an A.C. harness
which makes it pos-
sible to easily convert
your present receiver
to A.C. operation,
using A.C. tubes. The
adapter harness for a
five-tube set is illus-
trated here, The har-
ness contains all the
necessary resistors, so
that the proper C bias
is obtained, and also
provides a filament
voltage regulator for

MIDGET RESISTORS

CHICAGO manu-
facturer has
placed on the market
two types oif midget
resistors. The 20-ohm
center-tapped potenti-
ometer is made for
A.C. tubes, and takes
up very little space.
The resistor is sturdily
built and, as it is
small, will save much

10 OHMS

FOR 226 TYPE TUBES

RESISTANCE WIRE
POTENTIOMETER FOR A.C. TUBES

NEW portable direct-reading circuit

tester has recently been placed on the
market by one of the leading meter manu-
facturers. The instrument is enclosed in a
heavy sheet metal case, which contains also
a small flashlight cell. This cell can be re-
placed by removing the instruction plate on
the front of the meter. The scale is divided
into fifty uniform divisions of arbitrary
value, and resistances up to 10,000 ochms may
be calculated.  \When the terminals are
short-circuited, the pointer should indicate
full scale, and if not, adjustment may be
made by simply turning the zero adjuster onj}
the top of the meter. Besides showing
whether or not the circuit under test is com-
plete, the circuit tester also gives ome an
idea of the ohmic resistance. The instru-
ment is small and may be carried in the
pocket.

PORTABLE OHMMETER

PORTABLE ohmmeter made by the

manufacturer of the circuit tester is
shown at the right. The instrument is 3%,
in. wide, 9% in. long, and 4% in. high. The
total weight is 3'% Ihs. There are four re-
sistance ranges available, .5 to 50 ohms, 5 to
500, 30 to 3,000, and 300 to 50,000 ohms.
The battery for this instrument is contained
within the case and consists of two flash-
light cells.  With this portable instrument,
resistances may he read, to within an ac-
curacy of 1% of their value,

A.C. ADAPTER HARNESS

‘CBIAS
REGULATOR */
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4 FILAMENT
REGULATOR15V.,

space. A resistor for

the filament circuit of
222-type tubes has also
been developed. This
is a 15-ohm - wire-
wound resistor, tapped
at 5 ohms to provide
the correct “C” bhias
for the tube. The
midget resistors will
do everything that the
larger ones will do.

A

above drawing.

FILAMENT AND GRID BIAS RESISTOR
FOR 222 TYPE TUBES

Two of the midget resistors are shown in the
One is a 20-ohm center tap
resistor for the filament circuit of A.C. tubes,
and the other is a filament and grid bias re-
sistor for the new 222-type shielded-grid tubes.

receivers., It has a
resistor will handle

o RN = L
’ [

N |

& |15y TYPETUBE TYPE TuBE
Ty ACTRANSFORMER |

POWER TUBE "C"BIAS RESISTOR

The above illustration shows an A.C. adapter harness for converting sets to A.C. operation.

is capable of handling 40 watts.
resistance is used as a volume contrel.

/ill Be of Value with Any Radio Set

Above is a view of the portable ohmmeter

which is housed in a case of black walnut. A

leather carrying handle is attached to the

top and heavy rubber feet are provided on

the bottom of the instrument. The device is
a form of slide-wire Wheatstone bridge.

the 220 - type  tubes.

When installing the

apparatus, no struc-

tural or wiring
7| changes in the set
E] need he made. Con-
=] version is simple and
# may be made by any-
one in a few minutes’
time. The filament
leads of the harness
should be connected to
the corresponding ter-
minals on the filament
transformer. The “A”
battery binding posts
or terminals on the
radio receiver are not
used.

(I -
FOR 171

RN

POWER RESISTORS

ADJUSTING KNOB

F the two vari-

able resistances
sliown in the illustra-
tion, the large one is
designed to be used
in “B” eliminators and
in radio transmitters.
It is capable of han-
dling 400 milliamperes
of current, when ad-

(P justed to any resist-
10 OHMS} %()% {5 OHMS TERMINALS o= ance less than 250
VALLLLLATAARTAYGA HRRAF ST ™ ohms.  The model
M . In the drawing above are shown two types of clown here is of the
O ////(ﬁ/’ the new variable resistances. The one at the low range type, hav
- 2 Y s s ; “ ” i i . o
) L TERMINALS-—)—{ /// % right is for use in “B ellmmato’;hwgosrlléazlilx;c; ! ype,

g a resistance of 25
to 500 ohms. The
smaller resistor shown,

is designed cssentially to be used as a volume control in all radio

resistance range from 0 to 500,000 ohms. This
up to 20 milliamperes,

The resistors are enclosed in metal cases and have bakelite
adjusting knobs for varving the resistance.
for one whole mounting.

They are all equipped

Names of manufacturcys of parts supplied upon request.

www americanradiohistorvy com
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Electriec Clocks

||[|

BATTERY
|

ARMATURE,
i

/ﬂ
MACNETIZED BAR

H.ﬁﬂmu;au‘n =

OSCILLATING [+—]
LEVER

: TELEPHONE
| RECEIVER

1 B8 el LRI AARPIT W -  §
Above is the schematic diagram showing how the electric clock is set
by radio. By means of a Special relay, the minute hand of the clock
can be set right once every day by signals sent out from the Eiffel Tower.

N France there are now many clocks
which are timed correctly once a day
by radio signals sent out {rom the Liffel
Tower. Up to this time a special and com-

Making

SERVICEABLE cone speaker unit

may be built for next to nothing by

anyone posscssing a magnet irom a
Ford magncto, and a discarded spark coil.
with a few pieces of scrap metal. The fig-
ures tell the whole story, but a fcew hints
on methods may be of value.

Break open the coil box, and dig the coil
and condenser out of the pitch filling. Don't
break the condenser leads. A couple of
these condensers in parallel, with one of the

- -
i B e
% .
'-"th* e

REW i, sDRIVE ROD

1 ARMATURE
| BRACKET

WOOD BASE
A cross-sectional view of the completed
speaker unit is shown above., The finished

instrument is mounted upon a piece of hard
wood.

«

coils for a choke. make a satisfactory out-
put filter. But that is something else! The
coil is wound in two scctions, side by side
on the iron core. Pull out the core, and
cut the coil sections apart. One of them
will be sufficient. Wind off the hair-like
enamelled wire on to an empty bobbin. The
wire will unwind more easily if you cut
down towards the center of the winding
with a sharp knife just clear of the wire
on the ends, so as to get rid of the stiff
edge of paraffined paper and pitch. Put
the coil on a large nail, and fix the bobbin
in the chuck of a hand drill. and the job
can thus be handled very easily.

To make the coil form for the unit, first
get a few inches of cold rolled steel 38" by

e mr e o P o ee BEmw e a-— e

plicated apparatus was
needed to regulate a
clock in this manner.
Quite recently  Mr.
Lavet has invented a
svystem of timing
clocks by radio which
is simple, non-expens-
ive and can be used
in every home. Any-
one possessing a radio
receiver can install
this special relay and
have it woperate the
minute hand of a
clock, so as to set it
right once every day.
The regulating signal
can he sent out be-
tween programs trans-
mitted from the broad-
cast station. The prin-
cipal organ of the
system is a strong re-
lay placed between the
receiving set and the
clock. This relay con-
tains a pendulum
which makes one hun-
dred and twenty-two
oscillations  per min-
ute. The arrangement of the apparatus may
be seen in the diagram given here. This sys-
tem is, of course, not absolutely accurate.
—Liucicr. Fournier.
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Timed by Radio

The above photograph shows a close-up view

of the relay and other apparatus. An ordi-

nary telephone receiver connected to the radio

set operates a lever, as shown in the dia-

gram. The relay contains a pendulum which

makes one hundred and twenty-two oscilla-
tions per minute.

A “Flivver” Cone Unit

By R. EDIS FAIRBAIRN

4", Wrap a turn or two of thin hard
cardboard 78" wide on this and fix with
glue.  Make two ends of stiff cardboard,
fiber, or hard rubber 114” by 74" and cut
a slot in the middie of each so that they
can be forced stiffly on to the form center.
Malke two pairs of fine needle-lioles in the
end of one of the form ends before cement-
ing the ends on the center. Fix the form,
when the cement is hard, in the chuck of a
hand drill, with a small bolt through the
center of the slot, just tight enough to pre-
vent the form from slipping. Arrange the
drill on a box, with the filled bobbin oi fine
wire on a nail underneath. T[asten the
drill so it will not wobble ahbout. and pro-
ceed to wind the coil. Let the wire pass
between your finger and thumb with shight
pressurc. Do not attempt to wind evenly;
it couldn't be done anyhow. Jumble-wind
the coil until full. and anchor the ends in
the needle holes. Cut a piece of steel strip
114" long, and hend at right angles half
an inch from the end. Insert the hali inch
end in the coil slot with a touch of shellac
to make it fast. The inch end of the bracket
should have a screw hole bored in it.

For the armature bracket cut another
strip of steel 234" long. Bend at right
angles at 78” {from one end. Bend the
other end for 34", not at right angles, but
rounded, as shown.

Bore the 74" end for a screw, and in the
middle o1 the rounded part for a small rivet.

For the armature proper, gct a picce ol
steel 1/16” thick, or less, 3" wide, and
3” long. Bend at right angles 14" from one
end. Bore it to pass a piece of 0/3?
threaded rod at 14” behind this bend, and
the same size hole at 4” from the other
end. Bore for the rivet at 7" from the
end opposite the bend. Rivet the thin strip
on to the rounded top of the bracket. Then
insert 1" of 6/32 threaded brass rod
through the end hole, fixing it to the bot-

wnann amaricanradinhicians com.

tom part of the bracket by rivetting it in,
or soldering it. A couple of nuts above
and below the armature spring will make
adjustment possible, since the rounded part
of the bracket permits a certain rocking
motiomn.
Now arrange the coil and armature upon
a 0” by 4" piecce of hardwood, as in the
figure. The bend of the armature enters
the slot in the coil form, but must not touch
it anvwhere. Screw down the brackets.
Lay the magnet with one pole upon the coil
bracket, against the coil. and the other
against the armature bracket. To even it
up, insert a packing piece under the pole
against the armature bracket, and under
the bend of the magnet. Fasten the maguet
with a clip of brass or hardwood.
(Continued on page 71)

MEGNET

MAGNET
yCcLip

Above is a top view of the unit, showing the
location of the magnet, coil, coil bracket,
adjusting screw, and the armature.

NivAwiwAT
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Try These Aerials

How to Construct Novel Antennas for Indoor Use

e AROUND LAMP CORD

i
g AERIAL WIRE TWISTED
b

An aerial wire, twisted around the lamp
cord, serves-as a suitable indoor antenna.

N radio communication, it is necessary
as we all know, to have a device to
radiate clectric waves and another de-
vice to receive these radiated waves.
The devices which are used for this pur-
pose are called autennas or acrials.  An-
tennas may be divided into two gencral
classes.  Those consisting of one or more
wires stretched between two supports are
called aerials or antennas., and act as eclec-
tric condensers.  Those acrials which act
as clectric inductances are called coil anten-
nas or loops, and consist of a number of
turns of wire wound on a rotatable {rame
which gives a directional effect.
In the old dayvs, it was a simple matter to
climb upon a rooi and erect an acrial of any
length desired and in any direction. With

coiL of
WIRE __

" [

A small coil of wire, placed beneath the
base of a telephone, serves efficiently in the
capacity of an antenna.

the advent of the modern apartment house
and an increased number of radio sets, the
antenna problem has become more and more
serious, and we are giving here a number
of hints for those who cannot have an out-
side aerial. Any one of these may be used
satisfactorily as the antenna.

The electric light wires coming into the
liouse may be used for radio reception and
probably furnish the easiest solution to the
antenna problem. These lines pick up con-
siderable encrgy and high frequency cur-
rents are induced in them by passing
radio waves. However, they should not he
connected directly to the set. as they might
ground or short circuit. A small fixed con-
denser should be connected in series with
one of the wires, as it forms a barrier to

T USING ONE WIRE OF SPEAKER EXTENSION |
A LEAD AS AERIAL ok

00IMF,

—_—

N Em\\l‘\ s |
|

o
R

One wire of the louds speaker extension lead
may be used as an aerial as shown above.

low frequency lighting currents, but per-
mits the passage of radio frequency curs
rents. A special plug for this purpose may
be purchased and is simply screwed intc the
light sccket. the antenna connection being
made to a binding post on the plug provided
for that purpose. One of the simplest meth-
ods of using the electric light lines as the
antenna is to simply twist a section of wire
around the lamp cord, connecting one end
to the radio set. and leaving the other end
free

Lelrnlwne wires can also be used in_much
the same manner. but the connection should
preferably be made to the mectal box hous-

FINE WIRE ON SHADE
USED AS ANTENNA

A fine wire zigzagged across the window

shade can also be used as an aerial. It

should be sewed or otherwise fastened in
place.

ing the bell. One of the common methods
of using the telephone’s wiring as an an-
tenna is to place a metal plate bencath the
phone and connect a wire from the plate to
the aerial binding post on the set. The use of
a metal plate, however, is not necessary and
is often a nuisance. The end of a piece
of wire can be wound in a coil or spiral
fashion and the phone placed directly upon
it. In both cases the ground connection
should be made to the set as usual. Any
inside wiring in the house may he used as
an aerial. The door hell wiring system or
a wire strung around the molding both serve
satisfactorily as antennas. Bed-springs and

L00P ON DOOR

GIVING
DIRECTIONAL
— EFFECT

A loop giving directional effect may be
wound on a door as shown above.

metallic clothes lines sometimes can be
used advantageously.

If a loud speaker extension cord is used
with the speaker in a different room from
the set, one wire of this cord can be em-
ploved as the aerial. A small fixed con-
denser, having a capacity of about .001
micro-farads is connected in series with
one of the leads, one post connected to one
of the speaker extension cords, and the
other to the acrial binding post on the re-
ceiver.  Still another method of concealing
the antenna is to sew fine wire on one of
the window shades, as shown in the illus-
tration. The shade autenna will give good
results, and can be rolled up when not in

WWW americanradiahistorv com

AFRIAL WIRE CONNECTED
TO RECEPTACLE FACE . n

GROUND WIRE
CONNECTED
TO RADIATOR

Two grounds are shown as used with the

receiver, no aerial being necessary. One

wire is connected to the radiator and the
other wire to a switch face-plate.

use. By using a door, one can casily con-
struct a loop aerial having directional ef-
fects by winding the wire in a spiral
fashion. The two ends of the loop can
then be soldered or otherwise {astened to
the wings of the hinges on the door and two
wires led from the other part of the hinges
on the door jam to the radio set. Thus
there are no loose leads to break as would
be the case if the two wires from the loop
were brought directly to the receiver. In
order to obtain a directional effect, it is sim-
ply necessary to swing the door to and fro.

Another good way of concealing the aerial
is to wind a fine wire spiral under the rug.
This will be found to give good results.
During the summer, copper screen doors
or large copper window screens may be

FINE WIRE spiral ANTENNA
UNDER RUG

A fine wire spiral, wound under the rug,
will not be noticed and can be used as an
antenna with radio receivers.

used advantageously as a capacity pick-up
for radio signals. A wire leading from the
aerial binding post on the radio set is sim-
ply connected to some portion of the screen
wire. Screens other than copper may be
used, but results will probably not bhe so
good. In all of the above mentioned sys-
tems, use has been made of an aerial and
a ground. However, it is possible to oper-
ate the receiver satisfactorily by using two
grounds, one wire connected to the radiator
or water pipe, and the other to an electric
light rcceptacle, faceplate or any other piece
of metal which is grounded. It is doubt-
ful whether the gas pipe can be used as a
ground, because there will probably be pack-
ing between the joints of the pipe, and es-
pecially where the pipe enters the gas meter.

USING COPPER SCREEN
DOOR AS CAPACITY PICH-UP

The copper wire on a screen door or large
window screen can be used as a capacity
pick-up for the reception of radio signals.
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RADIO ORACLE

In this department we publish questions and answers which we feel are of interest to the novice and amateur.
to this department cannot be answered free.

SHORT-WAVE TRANSMITTER

(619) W. E. Kopek, Zion City, Llinois, asks:

0. 1. Will you please publish a diagram of
40 mcter wave radio transmitting set?

A, 1. On this page you will find given a
schematic diagram of a short-wave oscillating
circuit, which is a modification of the Colpitts
circuit. The two tuning condensers have a
capacity of .00025 mf. each. The antenna coupling
coil which is 3” in diameter consists of 1 to 6
turns, depeprding upon the type of antenna used.
L2 and L3 consists of 7 turns each, 3” in diam-
eter. These coils may be wound with No. 14
copper wire or larger. Radio frequency chokes
are of the basket weave type and consist of 40
turns of No. 22 S.C.E. wire. These chokes are

ANT.
LJLSE +.0005 mf.-.001mf.

REC.
0 374
+
vE
REC. =
o— =1
COUNTERPOISE 424

J Above is the hook up of the forty-meter short-

wave radio transmitter. The circuit is a

modification of the Colpitts circuit. A single

wire about 30 feet long should be used for
the antenna.

134”7 in diameter and are wound on 8 pegs. The

grid lTeak should have a resistance of 5,000 ohms,
which is equal to .005 megohms. For short-
wave transmission, a single wire about 30 ft.
long should prove effective. If a counterpoise

is used instead of a ground, it should be of
about the same dimension as the antenna. A
series antenna condenser of about .00025 mf,

capacity may Dbe connected between the counter-
poise and the coupling coil. A coil, antenna or
loop can be used for transmitting over short
distances. When the tube is lighted and the
key is closed, the transmitter should oscillate,
and the condenser settings should then be
varied until resonance with the antenna circuit
is obtained. A small flashlight bulb, a thermo
galvanometer, or a D.C. milliammeter will show
the resonant point. The thermo-galvanometer
may be inserted in series with the antenna.
Maximum deflection indicates resonance. A D.C.
milliammeter of 0 to 50 connected in series with
the “B” batteries will show resonance by deflect-
ing sharply when the resonant point is passed
over.

SKIP DISTANCES

(620) Chas. McCormick, Proctor, Utah, writes:

Q. 1. Will you kindly explain the meaning
of “sunset effect” and short-wave skip distances?

A. 1. It has been demonstrated a number of
times that short waves are decreased in strength
as the distance from the transmitter is increased,
until a certain point is reached. At greater
distances beyond this point, the signals gradu-
ally increase in strength to a maximum,. Beyond
this point, the strength usually decreases. The
distance between the transmitter at the beginning
of' the rise in signal strength is called a skip
Eilstance. This zone is not sharply defined and
is found to be longer at night than in the day,
and is usually longer in winter than in the
summer, In most cases, the skip zone is a
region where signals are entirely absent. The
shorter the wavelength, the greater the skip
zone distances will be. Long waves do not have
such skip zones as true attenuation begins at
the transmitting antenna. This accounts for
the greater distances covered by short waves
even during daylight.

During the period of transition from daylight
to darkness, “sunset effect” is often obscrved.
About an hour before sunset there will be a
noticeable rise in signal intensity, which will
drop just about as the sun sets, after which,
it will rise until a maximum strength is reached
about an hour later. During the night a further

gradual rise in signal strength will go forward,
until several hours before sunrise. A ‘“sunrise
effect” similar to the *“‘sunset cffect” will then
be noticed, but the phenomenon will be reversed.

LOUD SPEAKER CONSTRUCTION

(621) R, W. Anderson, Traverse City, Michi-
gan, asks:

Q. 1. Will you kindly give me the essential
construction oi the new loud speaker which re-
cently was used in throwing sound across the
Hudson River.

A. 1. The speaker to which you refer is
undoubtedly that which was perfected by the
Bell Telephone Laboratories, and is now being
used successfully in Vitaphone and Movietone
productions. In its present form, the Ioud
speaker is of the horn typc. The engineers who
developed it say that it is capable of converting
into sound about 50 per cent of the electrical
energy supplied it. The moving diaphragm or
armature of its unit is not made of a magnetic
material but consists of a sheet of very light
aluminum alloy, about two-thousandths of an
inch thick, and so constructed that it moves
laterally, somewhat like a piston. Attached to
the diaphragm is a small coil of aluminum
strip wound edgewise and insulated with var-

nish. This coil lies in the magnetic field pro-
duced by a powerful electromagnet.

Telephone or voice current passing through
the small aluminum winding causes the dia-

phragm to vibrate. The plunger-like motion of
the diaphragm and the special shaping of the
air chamber between the diaphragm and the
mouth of the horn result in an efficiency many
times greater than that obtained with other
types of loud speakers. The load carrying ca-
pacity of the device arises from the fact that the
small aluminum coil lies very close to the heavy
iron pole-pieces of the field magnet. In addi-
tion to its large capacity, the loud speaker is
notable for its fine reproducing qualities. It en-
compasses the range of frequencies from 60 to
6000 cyeles per second without distortion and
reproduces down to 40 cycles and up to 8000 cycles
with a distortion so slight that it is doubtful if
the ear can detect it.

POWER OUTPUT

(622) W. R. Mansbridge, So. Norwalk, Conn.
asks:

Q. 1. What is meant by power output and how
can the maximum output of an audio frequency
vacuum tube be ascertained?

A. 1. The maximum output obtainable without
the introduction of serious harmonics in the
plate wave current is generally considered as
the conventional power output of an audio fre-
quency amplifying tube. The method of meas-
uring this output is necessarily a relative or an

Letters addressed

A charge of 50c. is made for all questions where a personal answer is desired.

arhitrary omne, but gives a useful comparison
among the various vacuum tubes employed. The
procedure is given as follows:

The normal external plate resistance (non-
reactive) is inserted in the plate circuit. If
the value of this resistance is not specified by
the manufacturers, it should be chosen as twice
the normal plate resistance of the type of vacuum
tube under test. The filament voltage is adjusted
to its normal value; and the plate supply voltage
is adjusted to give normal plate potential at the
plate (that is, equal to the normal plate potential
plus thie voltage drop in the external resistance).
A sinusoidal alternating voltage and a grid bias
voltage equal to the maximum alternating volt-
age are impressed in the grid circuit and are
adjusted together until the direct component of
the plate current is 5% higher than when the
alternating voltage is removed. The power in
the external plate resistance due to the funda-
mental component of plate current is then taken
as the conventional power output.

D.C. RECEIVER

(623) Wm. F. Kephart, Clearfield, Pa., writes:

0. 1. Will you publish a diagram of the Science
and Invention 3-tube A.C. D.C. set with an added
stage of radio frequency and with tubes lighted
direct from the D.C. 115-volt lighting circuit. I
wish to use a power tube of the I7l-type in
the last stage. I desire to have the circuit non-
regenerative.

A. 1. On this page you will find illustrated
a diagram showing a 4-tube receiver meeting
with the above requirements. The detector coil
should be placed in a shield and the shield
walls should not be any nearer to the coil than
a distance equal to the coil’s diameter. If no
shield is used, the radio frequency and detector
coils should be placed at right angles and as
far from cach other as possible. Type 226 tubes
are used in the radio frequency, detector and
the first audio stages. A type-171 power tube
is employed in the last audio stage. R1 are
filament ballasts of the A.C. type rated at 1.05
amperes, R2 is a filament ballast of the half
ampere type, R3 is rated at 83 ohms capable of
handling 100 watts, R4 has a resistance of 16
ohms and is rated at 20 watts, R5 is rated at
9 ohms and 5 watts. The two tuning condensers
have a capacity of .0005 nf. and the neutralizing
condenser, a capacity from .000002 to .00002 mf.
From the filament end of the secondary of the
detector coil to the neutralizing tap the same
number of turns should be used as are employed
on the primary coil. A variable resistance of
500,000 ohms placed across the secondary of the
second audio frequency transformer serves as a
volume control, The set can easily be made re-
generative by employing a tickler coil. A switch
should be installed in series with the A- and B-
leads. With the circuit as shown here, it is
possible to light all tubes from the direct cur-
rent line, and to obtain the necessary “C” bias.
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The four-tube receiver employing the original circuit found in the S. & Y. three-tube receiver

is shown above.

It has been designed with series filaments to be lighted from the 115-volt

D.C. circuit.
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Scientific Humor

TOUGHNESS+TEETH=AGE

Par: “Fow do you tell the age of a
turkey r"

Mike: “By the teeth.”

Pat: “Turkevs have no teeth.”

Mike: “No, but I have.”

—Ernest Federoff.

HOW DO YOU MEAN?

GIrL StupeExT: “Ruth told me yesterday
that she had paid ten dollars for a beautiful
handkerchief.”

Seconp GrrL Stupext: “My, that's an
awful lot of money to blow in."—.dndrew

Jacob, Rep. No. 9606.

GETTING AWAY V\ETH IT
- _— OUSEHOLDER :
|TH$£D%RN-' ({rom above, dis-
- T turbed by voices
downstairs) :
“Who's there ?”

BureLar (with
great presence of
mind) : “WRNY
now closing
down. Goodnight
everyhody.”
—IWVilliaw Short.

SWELL
“Al, boys!” said the kind-hearted old
gentleman. “Where are you taking that
goat? e
“Down to the lake, sir,” answered the
innocents.
“Good ! the K. II. O. G. smiles. “To

gi\e it a drink I suppose?”

“Yes, sir, and if vou come along with us.
mister, you'll sec some fun! This ‘ere
goat’s just been an' et a ‘ole crate of sponges,
and—My, but something’s bound to ‘appen
when he’s ‘ad a quart or t\\'o of water!”

. E. Lovett.

A COLLAR ARY

CHEMISTRY
ProFEsSsOR:
“Name three ar-
ticles containing
starch "

BRrIGHT STUDE:
“Two cuffs and a
collar.” — lugust
Schellenberger.

USE THIS ON JULY 4th—PUNK

“A little bird told me what kind of a
lawver your father was.”

“What did he say "

“Cheep! Cheep!’

“Well, a duck told me what kind of a
doctor your father was!"—Clifton Ask.

MODERN PHARMACY
FIRST PRIZE, $3.00
’,N ) Wotcha doing ?
L\\ Learning the

2 (lrtlzg business. 5

t must e

ol ib.:'i_\m ¢ highly technical.
(/'ﬁ-lh

Yes, it 1s. I
; am learning to

.F&;—'—compound stews

.;_,:...--"and assemble

= sandwiches.

e —George Corbe.

TITINATTY

SIMPLE!

“How much can you carry P
Mere Max: “Two hundred pounds.”
Lire Guakp: “Suppose there was a woman

out in the water drowning and she weighed

four hundred pounds. How could you save

her 2"

Mere Max: “I'd make two trips.”—DP.

J. Higginbotham.

Lire Guakn:

TO ELIMINATE SOME?

DruceisT: “Now here's a new thing in
lipsticks. There’s some sort of a chemical
in it to kill the microhes.

Frarvrer: “But rcally! I wouldn't want
to kill all of the iellows.—(Gleuson Pease.

HLL jokes published her~ are paid
for at a rate of $1.00 cach; $3.00
is paid for the best joke submitted
cach month.

Jokes must have a scientific strain
and should be original.

IWrite cach joke on a scparate shect
of paper and add your name and ad-
dress to each.

Unazatlable
returned.

material cannot  be

“DANGER—DETOUR”

The cditor of
the By-Town
Weekly received
{from one of the
local talent a
soul-stir-
ring, heart-throb-
ing lyric entitled,
“I" Wonder If
She'll Miss Me.”

In due course
the would-be poet
received reply:
Dear Sir:—

“1{ she does, she should never be trusted
with firearms again.”—JV. [Harrison LeClair,

EVEN TO THE END

Joxes: “I'd like to be cremated, but I'm
sure my wife wouldn't like 1t.”

Sarrra: “Why not ?7

Joxes: “Well, she's always complaining

197

about my lIcaving my ashes around!

WHAT DOES GREEN MEAN?

Younc Lapy: “Have you any green lip-
sticks P”

CrLerk: “Green lipsticks!”

Younc Lapy: “Yes, a railroad man is
going to call on me tonight !”"—Clifton Ask.

A HEALTHY MISTAKE

A doctor left
a thermometer
with the wife of
a patient, and told
her to take her
husband’s tem -
perature every
hour. When he
returned in the
morning the pa-

GIDDAP'

tient was gone,
and the doctor
asked what had
happened.

“1 broke the thermometer,” said the
woman. “So I used the barometer. It reg-
istered ‘very dry,” so I gave him about a

pint of corn liquor, and he got up and went
out and started plowing in the hack field!”
—Clifton rAsk.

TRUE ADVERTISING

Jones answered an advertisement and sent
a dollar for four pairs of socks. When they
arrived Jones looked them over, and then
wrote the advertiser: “Socks received. The
patterns are vile. I wouldnt be seen in
the street with them on.”

Back came the answer: “\What are you
kicking aboutr Didn't we guarantee you
wouldn't wear them out?"—Robert Gold-
smith.

ELECTRI-
FIED HIM

SuEe: “My
father’s an elec-
. trician.”
Tue Brute:
+ “] see, you're his
first shock.”

—Joseph
Wallace.

FOR NO GOOD REASCN
“How 1is your car running?” asked one
motorist of another.
“That's what puzzles me!”

[ replied the
other.—Archic Sofman.

SCIENTY S(MON Saentlst
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PRISED WHEN (& LEARNS
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No. 1,653,442, issued to Alex Steger.

The popcorn shaker shown above

has a reciprocating bottom where-

by the kernels may be agitated. A

crank fastened to the handle moves

the bottom of the shaker when it
is turned.

ALTERNATING
CURRENT RECTIFIER

="
==

No. 1,658,647, issued to Levi B.
Miller. The invention shown here
is a dry rectifier which comprises
layers of silicon carbide and graph-
ite, or carbon, joined together.
The hook-up is also shown.

FOWL ROOST

No. 1,658,515, issued to Thomas D.
Caton. This improved roost pro-

vides a means for accomodating a
maximum number of fowls in a
minimum space. A number of
trays are hung loosely from the
sides of a rotatable roost. It is
80 constructed that the trays and
supports may be easily cleaned.

MECHANICAL ANIMALS

No. 1,638,332, issued to Vittorio
Gobbate. This invention relates
to a mechanism for reproducing the
movements of quadrupeds. All
body members are capable of life-
like motion. One construction of

the invention is shown below.

SOUND REPRODUCING
UNIT

No. 1,655,403, issued to Paul G.
Andres. The sound-reproducing
unit shown below comprises a num-
ber of sound-reproducers, each hav-
ing different resonant points. The
hook-up is also shown. Each coil
is designed to operate a loud
speaker.

ARTIFICIAL TREE

No. 1,656,310, issued to August An-
derson. The artificial tree shown
below comprises a base and a
trunk, so formed, so as 10 receive
the ends of branches of a natural
tree. Teeth are also provided for
Tetaining the branches in their
respective sockets.

&

b

METHOD OF REMOVING
METAL CORES

/l

Black. This invention relates to

molding operations, whereby the

fusible metal cores used in the

process are melted by means of

high frequency alternating electric
currents.

TALKING MOTION
PICTURE

No. 1,654,926, issued to Theodore
J. Engel. This invention is a com-
bination of a motion picture cam-
era and a sound recorder, with a
light-sensitive element. The shut-
ters on the camera and sound re-
corder are controlled by electro-
magnets.

MECHANICAL
DANCING DEVICE

ot T

Fei
H

No. 1.655,292,

issued to
Przybylko and Stanley Michalek.
This device is a toy embodying
dancing figures and a means for

George

revolving the same figures. They
are mounted on a disc which is
turned by an electric motor. The
toy may also be manually operated.
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INCANDESCENT
ELECTRIC LAMP

No. 1,653,365, issued to Charles
Frederick Lorenz. The object of
this invention is to provide a lamp
which will have a concentrated
light source and reduce. blackening
of the bulb to a minimum.

IMITATION FIRE
No. 1,655,987, Iissued to Hubert
Ashley Dickinson. This invention
relates to imitation fires, and has
two opaque screens behind which
rotates another screen, between
the outer screens and light source.
The light passing through the
screen reflects on pieces of broken
colored glass and produces the il-
lusion of flames.

L4

DISPLAYING
APPARATUS FOR

BEVERAGES
No. 1,654,379, issued to Wincenty
Matzka. The device shown below
is a dispensing apparatus for bev-
erages which provides a continuous
stream or fountain, while afford-
ing means for dispensing from a
cooled container. The apparatus is
encased in glass to display the
beverage.

NOTICE TO READERS: The above illustrated and described devices
have recently been issued patent protection, but are not as ye?, 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 avaf’able, and they are at

the Patent Office at Washington, D. C., give only the addresses of the
inventors at the time of application 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 ohtain up-to-date addresses. —EDITOR

waana amevricanradinhictary. com
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The “Oracle” is for the sole benefit of all scientific students. Questions 3. Sketches,
will be answered here for the benefit of all, but only matter of sufhcient in-
Rules under which questions will be answered: 4.
made for each question.
or intricate calculation, a special rate will be charged.
be informed as to the fee before such questions are answered.

terest will be published.

1. Only three questions can be submitted to be answered. )
2. Only one side of sheet to be written on; matter must be typewritten
or else written in ink; no penciled matter considered.

diagrams,
addressed to this department cannot be answered by mail free of charge.

If a quick answer is desired by mail, a nominal charge of 50 cents is
If the questions entail considerable research work

etc.,, must be or separate sheets. %uestions

Correspondents will

A.C. TRACUTIVE MAGRET

(2246) J. Yust, San Francisco, Calif., asks:

). 1. Please illustrate in your columns an
A.C. tractive electro-magnet having a three inch
stroke and capable of lifting two pounds. This
is to be used with the usual 60 cycle 110 volt
alternating current circuit.

A. 1. On this page you will find illustrated
an electro-magnet of the type mentioned above,

_INSULATING
 WASHERS
: ”ni :
8 ‘r ! sQUARE
| B= ETINSULATING .
b TUBE {5 THICK B
$ E i ol
o T
= 1=}
=zl E
1 _INSULATING N
' =~ WASHERS
N
~ a3
l— LAMINATED B S
1+ PLUNGER TH
Z 5 x 6"LONG

In the above drawing, details of an A.C.
tractive magnet are given. This magnet has
a 3" stroke and is capable of lifting two pounds.

having a three inch stroke and a two pound
pull. The magnet is made of two types of lami-
nations. 62 “L” shaped laminations and 31 “T"
shaped laminations are used. The plunger con-
sists of 31 laminations, each 6 inches long. The
*“T” shaped laminations are shown at A in the
diagram, and the “L” shaped laminations at
B. All Jaminations should be cut from silicon
steel .015 inch in thickness. It will be noted
that the plunger and opening have a square
cross-scction. The winding is made upon an
insulating tube of hard rubber, bakelite, or fibre,
and is insulated from the laminations by the
waslers placed as shown. No. 20 enameled wire
is used and it will be found that 13 layers
will be necessary, each layer having 160 turns.
1f the magnet tends to chatter this may be elimi-
nated by using a shading coil which consists of
a turn of heavy wire embedded in the stop. All
dimensions have been marked upon the drawing.

ALLOY COMPOSITION

(2247) S. Koine, St. Paul, Minn., writes:

Q. 1. Will vou please-give me the composition
of the following alloys: aluminum-beryllium,
duralumin and alpax.

A. 1. Alloys of aluminum and beryllium are
light and strong and are suitable for use in the
manufacture of airplane parts. In the various
patents covering these alloys, an alloy of 90
per cent aluminum and 10 per cent beryllium is
mentioned and also one of 85 per cent aluminum,
10 per cent beryllium and § per cent copper. The
composition of the alloy duralumin may vary
slightly. One analysis by J. L. Jones, of the
Westinghouse Elec. & Mfg. Co., gives the fol-
lowing proportions: aluminum 94.60 per cent,
copper 3.90 per cent, iron 0.45 per cent, magnesium
0.75 per cent, silicon 0.21 per cent, and a trace
of manganese., lu a paper presented before the

Inst. of Mining and Metallurgical Engineers, the
composition is given as follows: Copper 3 to §
per cent, magnesium 0.4 to 1.0 per cent, man-
ganese O to (.7 per cent; aluminum, remainder;
iron (as impurities), 0.4 to 1.0 per cent, siliccn
0.3 to 1.0. Its density is given as about 2.85.
Alpax is an aluminum silicon alloy, fine grained
and ductile, containing about 87 per cent alu-
minum and 13 per cent cent silicon. It is usually
made by the addition of a rich alloy of silicon

and aluminum to ingot aluminum. A modifica-
tion of the alloy is known as “aluminac’™ and
is used for making die castings of aluminum

alloy. The silicon-aluminum alloys are difficult
to machine, ws they tear and cling to the tools,
so adding copper has been tried and found to
impart better machining qualities.
REWINDING GENERATOR

(2248) II. Ohrt, Ilatwillow, Montana, asks:

Q. 1. How can 1 change my six volt gener-
ator into a 32 volt generator?

A. 1. In order to make this change, it will
be necessary to rewind Dboth the armature and
the field. You will have to use 3.3 times as
many turns in the armature slots as there were
originally. In order to fit this increased num-
Ler of turns on the armature, it will be neces-
sary to use a wire with a cross-sectional area
about one-fifth the area of the original wire
used. The cross-scetional area of the wire for
the field windings will also have to he reduced
to about one-fifth of the size originally used.
The ficld should be rewound so as to have 5.3
times as many turns as were used originally.

FABRICATED METAL PROPELLERS

(2249) O. D. Osbourne, Mound City, lllinois,
writes:
Q. 1. Will you pleasc describe briefly the con-

struction of a {abricated metal propeller, such
as used on modern airplanes?

A. 1, Although a great many types of fabri-
cated mctal propellers have Deen constructed
the only one which has come into general use is
the Leitner Watts type which was developed in
England, This propeller is made up of a num-
ber of thin sheets, one above the other, onc
set of sheets being used to form the back {face
of the bLlade, and the other the pressure face.
The sheets tor these two faces were pressed out
in dies and were welded together along the lead-
ing and trailing c¢dges. In the latest construc-
tion, the blades arec made separately from the
hub, having a cylindrical flange at the hub,
so that they may be set at any desired pitch
when assembled in the hub. The centrifugal
force is taken up by a single shoulder at the end
of the blade. The hub consists of a central plug
made up externally to a standard form and
bored internally to fit the particular engine
on which it is to be used. These propellers are
usually cquipped with steel hubs and aluminum
alloy propeller blades. The propeller is quite
strong and the acro-dynamic efficiency is about
equal to that of a wooden one. This type of
propeller is used quite extensively in England
and IFrance, but in the United States the more
efficient, solid metal types are preferred. Mi-
carta propellers are now being used on many
American planes.

AUTOMATIC SILVER RECOVERY

(2250) B. Insley, Lopecz, Penna., asks:

Q. 1. Please give me an outline of the process
used in  automatically  recovering silver {rom
old hypo baths.

A. 1. Of the many methods of treatment those
using zinc dust or sodium sulphide are the most
popular. The hypo solution is permitted to ac-
cumulate until the tank is full, reagents are
added, and the desilvered hypo allowed to flow
to waste after settling over night. The scheme
described here uses the conventional sodium
sulphide method but performs the operation con-
tinuously and automatically. Waste hypo is
allowed to drop into a measuring vessel fitted
with an autcmatic syphon which flushes at a
predetermined head. During the flushing apera-
tion waste developer and sodium sulphide are

W\ FTT—arrescaareehehictory com

and the mixture discharged into a
reaction vessel. From here the solution and
precipitate trickle slowly down a funnel to a
settling tank. The precipitate collects as a thick
brown sludge helow the funnel and is drawn off
into a bucket with a perforated bottom covered
with absorbent cotton. The clear, desilvered
hypo flows to waste from the top.
TELEVISION DISC

(2251) A. Smith, Detroit, Mich., asks:

Q. 1. Can you give me some information in
regard to the number of holes which have to be
drilled in the discs used with television appa-
ratus?  Your book on television mentions fifty
holes, but I have read of a number of other
machines which use discs having forty-eight or
forty-six holes.

A. 1. The number of holes to be drilled in
cach disc, as specified in the book on television,
is fifty, and is the same number which was used
in the Bell Laboratory apparatus demonstrated
last summer. With any appreciably smaller num-
ber of holes than fifty, the grain of the picture

sucked in

will be too coarse. If a greater number of
holes than ﬁfty_ are used, the grain will be
finer. The cngineers of the Rell Telephone

Laboratories have tried both a larger and smaller
number of holes than fifty, and finally came to
the conclusion that fifty was the best for all
around purposes. If forty-cight or forty-six holes
are used, the grain of the picture will be made
slightly coarser.

SALINITY INDICATOR

(2252) A. R. Mandell, llartford, Conn., writes;:

Q. 1. Kindly publish a diagram showing the
connections of a salinity indicator, such as that
used by the U. S. Navy, employing what is
known as the zcro mecthod.

A. 1. On this page you will find illustrated a
salinity indicator of the Wheatstone bridge type,
cmploying the zero or null method. This system
is built about the Wheatstone bridge principle
and when the bridge is balanced the galvanom-
cter is balanced to zero deflection. The object
of the transformer is not only to furnish a suit-
able ratio of A.C. volts to the system, but is
primarily for the purpose of completely insulating
the power supply from the indicator and cell,
thus avoiding the possibility of cross currente

SALINITY CELL

GALVANOMETER.  TEMPERATURE
N 20000 2 To

FIELD RHEQSTAT

SALINITY INDICATING RHEO! 10- GRAINS

Above—the hook-up of the salinity indicator.

from power line grounds. To obtain an indica-
tion of salinity, it is necessary to first set the
temperature compensating rheostat to the marked
value, approximating the temperature of the feed
water, in which the cell is located, and then ad-
justing the salinity rheostat until the galvanom-
eter shows no deflection. At this setting the
grains of salinity per gallon is observed from
the calibrated dial of the salinity rheostat.
These indicators have been used by the Navy to
a great extent for quantitatively measuring the
impurities of the feed waters used in the boilers
and for determining the quantity of sodium
chloride. Many other types of salinity indicatorg
are ‘made at the present time, some being auto-
matic in their action, and furnished with autos
matic alarm signals and signal lights,
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Learn This Good
Paying Trade

Get Into the Automobile Business
Where You Can Earn a Good
Salary the Year Round—PLUS

Here is where trained inen are ALWAYS IN
DEMAND. No other trade or business offers
so many opportunities for rapid advancement.
Splendid positions always open for Stewart-

trained men.  PREVIOUs EXtERIENCE NOT
NECESsARY.,  All vou need is a liking for
mechanies. Our  COMPLETE  SHOP
COURSE of Thorough, Practical Training on
Chassis Ignition

Engines Starting

Batteries Lighting, etc.

will start you on the road to suceess, You
do the work with proper tool: under 1XN-
PERT INSTRUCTORS.
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The New Stewart Building

The above illustration is a fair reproduction of the
new home of the Stewart Automotive Trade School
~—founded 19 years ago. It is located in the heart of
the Automobile District of New York City. It was
specially designed for this purpose. It's fire proof—
splendidly lighted—well ventilated—and specially
arranged for the convenicnce of its students,

The shop equipment is complete with all modern
appliances and facilities. The instructors are the
best obtainable.

If you have a liking for mechanics and wish to enter
the automobile field and be properly trained—in a
city where the demand for skilled men is greater
and salaries larger than anywhere else—return the
attached coupon and we will mail you our new catalog
and information in detail of our system of training—
tuition fees, aud cost of living in New York while
being trained, ctc.

. . . |
l Stewart Automotive Trade School |

| 257-E West 64th St., New York City |
| You may send me your FREE Catalog, illustrating vour
shops, and complete description of your training
| methods, terms, etc., without any obligation on my
| part, whatever, I
| S¥32%0000000000060a00000060006003 Age.. .. ..i.. :
i X 000 00 0006 00G000000000030D 8EAE0GATBAAE DA |
= @0 000 n0e0000000000000a000000000 State. . ......... \

Scicnce and Invention for May, 1423

MOTOR HINTS

CONDUCTED BY GEORGE H. LUERS
(Continued from page 33)

The box-like container is fitted in place
of the usual lLid to the rear storage com-
partment. It is made up of sheet iron. bent
and fitted to the rear body. The top is
also of sheet iron, sloping to the rear. Two
wide sheet metal doors on hinges provide
access and also permit it to he locked. A
closing strip ot one inch quarter round, with
a {elt edge, makes quite a weather-proof
job.

Light shect metal can be used and all
joints double seamed as in roof work.

This fixture is detachable as desired. but
a neat coat of paint to match the car avoids
any unsightliness.

s, [T b

The drawing at the right shows how a
or roadster can be fitted for carrying extra
luggage. No. 1 is a piece of quarter round
molding, 2 is the joint; 3, seam at upper edge;
4, felt strip; 5, body of car; 6, sheet or gal-
vanized iron. Fig. 7 shows a rear view of the
paggage carrier now that the summer season
is approaching, this idea should prove particu-
larly interesting to all motorists.
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drawings.,  We will pay $10.00 cach month
published will be paid for at space rates.
Department, in care of this magazine.

Hints for the Mechanie

Mechanies” needs have caused us to start this new department—"Ilints for the Mechanic,”
in which we intend to publish wrinkles useful to mechanics in general. N
with this department by writing a brief description of your favorite shop wrinkle and sending
this to the cditor of this department, together with a pencil or pen and ink sketch of the
The ideas published herewith will give you some idea of what we want.
draughtsmen will make the necessary mechanical drawings, so you neced not send us finished

for

Address all letters to Editor, Ilints for the Mechanic

You can heip us

Our

the best Wrinkle or }lint sent in; others

FIRST PRIZE—$10.00
SPEED INDICATOR

Figs. 1 and 2 above show how a speed indi-
cator can be made from an ordinary sewing
machine,

A speed indicator can bhe made from a
sewing machine by removing heart shaped
plate ¥ and substituting a graduated disc.
The thiread spindle is removed and a pointer
arranged as shown. The shait H is pointed
and a handle is provided —Contributor send
name and address.

WREN CLIP
Vie PIVETS  SORING BRASS WRENCH
i {on BRONZE
+
WL b R

R

L TR
~_
Details of the pocket wrench clip are shown

above. Two rivets are used to hold the clip
to the wrench,

Small wrenches have a habit of becoming
lost or misplaced. The idea shown in the
illustration provides a novel clip arrange-
ment for holding the wrench securely in the
pocket.  The clip is made of spring brass
or hronze and is held to the wrench with
two 1/16” rivets. It is clipped in the pocket
in much the same manner as a fountain

WwWWW americanradiohistorv com

pen or pencil—Contributor send name and
address,

EXTENDING DRILL SIZE

The size oi an ordinary drill may be in-
creased hy using the following method: If
a 114" hole is to be drilled and a 17 drill
is available,
the drill may
be ground
until onc €
side is 9/16".
It will then
cut a hole to the size wanted.

In this man-
ner, holes can he drilled 34" larger than

the drill size.—Calein Thompson.

SUBSTITUTE DRILL

In drilling
o . small holes ior
] T gl

7 - B
=

s 7

S pa,

finishing nails,
the head of one
of the nails may
be cut off and the nail itself used instead
of the drill point. It works as well as any
drill peint would and the hole made is of
the exact size wanted.—Richard Stnpson.

JOINING LEATHER BELTS

2
L0= 70 T T
>

e {/ S R (V.

/Y=

Figs. 1, 2 and 3, in the above illustratios,
show methods of joining leather belts.

Narrow leather belting may be joined by
simply cutting a slit in onc end and shaping
the other end as shown, at 1 and 2. Fig. 3
shows method of joining wide belts.

—IVilbur S, Stump.
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KEEPING SHAFTS BRIGHT
Revolving shafts
can be kept bright
by simply placing
4 loop of heavy
brass or copper
wire over the shaft and applying a few
drops of oil. The loop works back and

forth keeping the shait clean.—//. L.+
Kelchamn. !

SUBSTITUTE
WRENCH

A substitute wrench
can be made from two
nuts and a bolt as
shown in the illustra-
tion. The nuts may
be adjusted to any
size.
—Lucoln Robinson.

FEELER GAUGE
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A Handy “Feelet” Gauge

(Manujaciurers nume on reguest)

MODEL DEPARTMENT
BLUEPRINTS

Correct—Easy to Follow

1-2 Horizontal Steam En-

gine details ...... set $1.00

3-4 Boiler construction for
above ........... set $1.00
5 880 Ton Bark........ 50¢

6-7 Twin Cylinder Steam
Engine and Boiler.set $1.00

8-9 Gasoline Fired Loco-
motive .......... set $2.00

10-11 U. S. S. Constitution,
“Old Ironsides”..set $1.00

12 13th Century Man-of-

War .............. 50c
13-14 Chinese Junk ...... set 50c
15-16 Electrically driven

Automobile ..... set $1.00

17-18 How to Build a Re-
flecting Telescope .. $1.00
19 Roman Ballista ...... 50c
20-21 Simple Steam Engine,
set 50c
22 “Santa Maria,” complete 50¢
23-24 Model U. S. S. Ports-

mouth ,......... set $1.00

25 Building a Model Tug-
boat ............... 50c

26 Twin Cylinder Marine
Engine ............ 50c¢
27-31 U. 8. S. Truxton..... $2.00

Send Orders to

MODEL DEPARTMENT
SCIENCE AND INVENTION
230 Fifth Avenue
New York City
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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 electricity
m all its many phases—the man who has
completely mastercd the subject from
to Z—can pick his own job 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 elec-
tricity as experts know it and put you in
linc for an expert's pay. Fifty-nine
thousand men are using these books to
step ahcad—WHY NOT YQU?

CroftLibrary of Practical Electricity

8 volumes—3000 pages—2100 illustrations, flexible binding

“Know electricity as experts know it and
get an expert’s pay”

No method of teaching electricity offers a quicker, surer way to success than the
Croit books.

Starting right in with the ABC's of modern electricity, Croit takes you through
his books in easy steps. He gives ycu the boiled-down records of every-day electrical
practice in plam words, figures and illustrations. Nothing is left to the
imagination—there is no guesswork.

59000 Croft has been _through the =ill.  His knowledge of electricity has been
cy—off_ gained by actual shirt-sleeve contact with electrical problems. Ile knows just
1 & what is needed to get ahead. le has poured out all his knowledge—all his
Sgt& experience—in language that anyone can grasp. Yet the text is so sctentihcally

agws | correct that thousands of the highest-paid clectrical engineers are using the books
SE as a reference set.
PR U 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 electrical field
can atford 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 eight flexible pocket-size volumes is ind >xed
so that everything you need to know is right at your finger tips,

Croft tells you the things you need to know about motors, generators, armatures, commue.
tators, transformers. circuits, switchboards, distribution systems—installation, operation and
repair of electrical machinery—wiring for light znd power—wiring of tinished buildings—under-
writer’s and municipal requirements—how to do a complete job, from estimating it to com-
pletion—illumination in
its every phase—the lat-
est and most improved
methods of lighting, etc.

The Standard in
Practical Electrical
Training

Everywhere the Croft
Library is acknowledged
as the standard — the
leader—in practical elec-
trical training. It is the
daily guide of 59,000 -
highly paid electrical 3 Sraradio
workers and engincers. ) ek
There is nothing like it. : : _ canry
It is the most complete, Ty 1
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.

McGraw-Hill

Book Co., Inc.,
370 Seventh Ave.,
New York, N, Y,

7

v Gentlemen: Send me

P / the CROFT LIBRARY
i+ s _OF PRACTICAL ELEC-
i 7 TRICITY (shipping charges
prepaid), for 10 days’ free ex-

amination. [If satisfactory, I

7 will send $L.50 in ten days and
$2.00 per month until $19.50 has

¢ been paid. If not wanted, I will
7/ return them. (To insure prompt ship-
ment, write plainly and fill in all lines.)

Free Examination—No Money
Down—10 Months to Pay!

So that you may test our statements,
we offer to send the complete library of
8 volumes to you for 10 days’ free ex-
amination. We take all the risk—pay
all the charges. You assume no ob-
ligation of any kind—you pay noth-
ing unless you decide to keep the
books, in which event you pay
$1.50 in ten days and then ¥2.00
a mon*h for nine months.

ome AdAress . ....oociiiicaiiieae e e

I'd

|

Send the coupon now and ses f nd 1
the bcoks for yourself. It’s a | Tia , i
N

I

little thing to do but it may f{/5° -'-‘ 1
T

H
City and State,,.
E

prove to be the best move you'

o mployed by ciiimiiaiise ceeesimiingie oo puioaiindh. .
ever made in your life. 1 Pt 10 o ploy y

Occupation .. ........eceeeiennees DO00G000000 S1-5
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Achieve

SUCCESS

in Radio

New course gives finest
instruction obtainable

You Can Learin at Home!

Good pay from the start,
rapid advancement,and phe-
nomenal success—a life pro-
fession of fascinating brain-
work—that s what Radio
holdsforthe manwhoknows
his subject thoroughly. Since
1909 Radio Institute of
America has trained thou-
sands to become successful
in the many branches of Ra-
dio. Are you going to plod
along at a thirty-five dollar a week job
when REAL MONEY is waiting for you
in radio?

R.L.DUNCAN,
Director,
Radio Institute
of America and
author of
several volumes

inradio.

New Course Finest Ever

Prominent radio menhaveen-
thusiastically greeted RIA’s
new course as the most com-
plete and up-to-date offered
today. All this first- quality
equipment is furnished FREE
WITH THE COURSE—parts
for making many practical
radio circuits and the Peerless
Signagraph for code instruc-
tion.

-4

RIA backed by RCA, G-E
and Westinghouse

You get all the benefits of instruction conducted
by RCA and sponsored by RCA’s associates, G-E
and Westinghouse. Our employment department
is at the service of graduates.

Study at Home!

Moreover you can STUDY AT
HOME—when you please and as
long as you please.

‘This new booklet describing the
course is just off the press. If you
want to learn more aboutthe well
paying positionsin this fascinating
profession send the coupon now :
for your copy. =

RADIO INSTITUTE OF AMERICA
Dept.G-5 326 Broadway, New York City

RADIO INSTITUTE OF AMERICA, Dept. G-5
326 Broadway, New York City
Dear Mr. Duncan:
Please send me your new catalog. I wantto
know more about your new radio course.

s
s

#
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RADIO INSTITUTE
OF APgiRl L. |

Science and Invention for May, 1928

LIFTING THE VEIL OF VENUS

By DONALD P. BEARD
(Continued from page 31)

When distant objects, say a remote range
of hills or some group of buildings, are
viewed through an intervening strata of at-
mosphere they are indistinct and sometimes
even rendered invisible by the veil of dust
particles and mist particles, which diffuse
and scatter the short blue light waves re-
flected from these objects to the observer’s

eye.

As will be noted in the accompanying
photos by Prof. W. H. Wright, this effect
15 rendered startingly apparent through
photographs made with selective filters. In
the violet light photograph (Fig. 1-a) San
Jose, California, a city nestled in the oak-
environed Santa Clara Valley west of the
Lick Observatory, was invisible, as though
shrouded in an ocean fog, although the day
was clear. However, in the infra-red image
(Fig. 1-b) the buildings and trees in the
plain clear to the coast range are minutely
rendered.

The same method, applied to Mars with
the great 100-inch reflector on
Mt. Wilson, yielded to Prof.
Wright an image through the
violet filter (Fig. 2-a) some six
per cent larger than the infra-red
mage (Fig. 2-b), indicating a
Martian atmospheric shell almost
140 miles deep!

When the planet Venus reach-
ed her greatest eastern clonga-
tion (45 degrees of arc east of

Fig. 4. Diagram of the orbit and
successive positions of Venus during
the recent apparition. The corre-
sponding phase of the planet as seen
from the earth is appended to each of
the five principal positions by arrows.

A—“Full” phase near superior con-
junction.

B—*“Gibbous” phase.

C—*Half-Moon” phase previous to
E. elongation.

D—“Crescent” phase near E. elon-
gation.

E—“Decrescent” phase just before
Infer. conjunction.

the sun) on August Sth, 1927, she achieved
her greatest brilliancy. At this time Venus
set more than three hours behind the sun,
and in the telescope revealed a crescent
similar to that of our moon about five days
after “new” moon. The weird copper color
of the unilluminated portion of Venus seen
when the planet is a narrow crescent just
before inferior conjunction has been a mys-
tery to observers. On February 28th, 1806,
Harding, at Gottingen, Germany, using an
8-inch reflector, saw this dark-side glow
—upon which Schroeter bestowed the
term kuentsliche Fcuer (artificial fire)—
shining with a reddish-gray color like that
of the moon in total eclipse. Now, these ob-
servations can be interpreted only in the
light of recent discoveries as indicating an
enormous volume of infra-red radiations
{from the dark regions of Venus!

Furthermore, M. Hansky of Russia, about
ten years ago, found that the visibility of
the “dark light” was greatly excited and
augmented during years of sunspot activity,
such as 1927. All observers of Venus should
have carefully noted the visibility of the
dimly lighted area of the planet enclosed in
the thin sickle of her narrowing crescent
previous to September 10th, 1927, when in-
ferior conjunction occurred.

The dark-side radiation from Venus, when
measured by the vacuum thermocouple at-
tached to the great 100-inch reflector located
on Mt. Wilson just before and after in-

WWW americanradiahicstorv com

ferior conjunction about July 1st, 1924, gave
important results. Dr, Coblentz of the U. S.
Bureau of Standards found the volume of
infra-red radiations from the dark regions
were of abnormally great wavelength; in-
deed, almost three times greater than that
reflected to us from the bright sunlit cres-
cent!

A careful examination by Dr. Coblentz rc-
vealed that the amount of planctary heat
radiated earthwards at inferior conjunction
(E) is very nearly the same as that sent us
at superior conjunction (A) when Venus is
more than six times as far away, or (Fig. 4)
some 67,000,000 miles beyond the sun. (See
chart, Fig. 4.)

In short, these observations indicate a
nearly uniform temperature over the sur-
face of Venus harmonious with the exist-
ence of sentient animal life there. This

dense and perhaps permanent cloud-canopy
tempers the terriflc solar radiation, produc-
ing an equable climate of relatively narrcw

temperature variations, not unlike that cf
San Francisco, as a terrestrial example.

The above mentioned fragmentary facts
concerning Venus that have been evoked bv
aid of infra-red photography and the radio-
metric measures by Coblentz permit us to
indulge certain fascinating speculations cn
life-conditions upon Venus.

Dense cloudiness prevailing over Venus,
combined with the appearance of great ice-
caps and glaciers about the polar areas of
the planet, predicates a planetary develop-
ment similar to that of the Carboniferous
epoch on the carth some ten millions of years
ago. Upon our planct this stage was vividly
manifest in a vigorous and grotesque flora
and fauna; a world dominated by the
nightmare saurians of Conan Doyle’s “Lost
World,” while exuberant tree ferns and
calamites grew tumultuously beneath a
humid. cloud-flled sky from which descended
never-ceasing deluges of rain.

Immense  glacier sheets extending over
thousands of square miles apparently blanket
the polar arcas of Venus, although Prof.
Ross’s recent photographs seem to indicate
rather an extensive southern cloud area about
the south pole. Years ago, De Vico thought
he observed mountain peaks on several oc-
casions which apparently upthrust themselves
like Jungfraus and Everests, high above the
cloud envelope, their everlasting snow-peaks
appearing as dazzling diamond-points amidst
the billows of grayish vapour.
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Could we descend upon Venus in a pro-
jectile and cmerge upon her suriace we
would, in the opinion of Dr. Landerer of
Vienna, find ourselves at once plunged back
into the fantastic scenes of the Jurassic
cpoch on carth. Overhead the atmosphere
would be dense with vapours, while an op-
pressive steaminess, an overwhelming hot-
house heat, would stiflc our breath.

Arrhenius of Stockholm, in a masterly
analysis of the question, infers that a great
part of the Venusian planet is covered with
dense swamps more luxuriant than the
Amazon jungles, and corresponding to thosc
once on carth, whose complex fossils are
preserved in the great Devonian coal stratas.
No dust clouds are cver lifted up by the
active air currents through the steaming at-
mosphere of Venus to lend it a distinct color
like that of the earth’s azure skies. The
blinding white reflections from the cloud en-
velope above reaches the outer spaces, im-
parting to Venus her high albedo of 92 per
cent of absolute reflection. This is an as-
tronomical term expressing the ratio, which
the light reflected from an unpolished sur-
face, bears to the total light falling upon it.

The visitor upon Venus would encounter
round about him towering tree ferns such as
exist only in our parks and conservatories at
present, or in wari, fog-shrouded valleys of
Australia, Africa, and New Zcaland, greatly
diminished from their mighty progenitors
that towered to heights of perhaps 300 fect.
A forest of tree-ferns that flourishes in San
Francisco is shown in Fig. 6.

IN “RADIO NEWS” FOR
MAY, 1928

Seeing Across the Atlantic Ocean
By A. Dinsdale

Coming—A Program Pool?
By Charles Magee Adams

Folks, Meet “Mike” By C. W. Palmer

What Happens Between the Microphone
and the Transmitter By G. C. B. Rowe

Radio Polices a Western City

By J. E. Squires

The R. F. Booster Unit By David Grimes

How to Build an Electrodynamic Loud
Speaker

How to Build a Linen Diaphragm Loud
Speaker

A Beginner’s Two Tube Receiver

In the remote aeons during which their
anteccdents ruled triumphant over a saurian-
infested earth, a mild and temperate climate
apparently prevailed throughout all Europe.
Russia, Mongolia and Siberia and as far
north as Spitzhergen and Kotzebue Sound,
where the builders of coral reefs and tree-
ierns, now fossil, dwelt in latitude above 80
degrees north, where at present stretch only
desolations of ice. And {from the lofty
mountain ranges of Venus extensive glaciers
would hang in vast sheets, their long fangs
of ice depending over deep gorges like those
of the Himalayas, whose white turbans
sweep the turquoise skies of India.

Perhaps upon our neighbor planet, Venus,
the gigantic palms and ferns were ushered
in ages after they gave up the struggle on
an carth that grew less humid and more sun-
shiny, and have thére attained the stature of
our mighty redwoods and firs. The dense
clouds mask effectively the Hesperian
planet’s surface, preserving like a thermo-
stat its cquable grecenhouse temperatures
throughout aeons against the day when a
race, now in the womb of time, shall appear
and play out its drama upon Venus.

Thus, in a little beam of infra-red “light”
reflected to the earth from distant Venus,
lies the romantic possibility that man will
presently rend aside the tantalizing veil hid-
ing the coy features of the Love-goddess’s
world.
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Widening the Telephone Horizon

An Advertisement of the
American Telephone and Telegraph Company
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Graham Bell made the
apparently rash prediction that
the day would come when we
could talk to other countries,
even across wide expanses of
water. That was shortly after
the historic conversation be-
tween Boston and Cambridge,
a distance of two miles.

Bell’s vision was made a real-
1ty when in 1926 New York and
London spoke together in two
way conversation, and when in
1927 this service was opened to

the public between any point
in the U.S. A.-and Great

L o

speaking distance; impor-
tant cities of continental Fu-
rope have come within the voice
horizon of the United States.

Even more important, the
Bell System in the United States
now embraces 18,500,000 tele-
phones—a growth for the past
year of more than 750,000.

We may now converse with
each other from practically any
point in thiscountry toanyother,
and may talk beyond our bor-
ders and across the sea. That is
measurable progress in widening
America’s telephone horizon.

Travel on
“Uncle Sam’s” Payroll

RAILWAY POSTAL CLERKS
MAIL CARRIERS

$1700 to $3300 Year

Many U. S. Government Jobs Obtainable

MEN—BOYS, 17U

Steady Work No Layoffs

IMMEDIATELY
Paid Vacations

COUPON

L

s FRANKLIN INSTITUTE
’ Dept. C-178, Rochester, N.Y.

# sirs: Rush _to me, WITHOUT
# CHARGE, FREE 32-page hook with
¢ list of U, 8. Government positions open
to men and women, sample coaching, and
¢ full particulars telling how to get them.

SHOULD MAIL COUPON

¢4  Address....

FOREST RANGERS

MEN, get Forest Ranger job; $125-8$200 mo. and
home furnished; hunt, fish, trap, etc. For details

write Norton Inst., 1542 Temple Court, Denver, Colo. |

\\.LAME PEDPLE

w‘\yili" || tdeal Extension Shoe for |||

any person with one short
limb: It costsless. No il
mote unsightly cork soles,
irons. ete orn _with
ready made shoes. Write
for booklet.

Robert C. Elsinger. 976 Lexington Ave..'N.Y.C.

MAAA Suaaricanradinhictang caooa
e o v o


www.americanradiohistory.com

66

The Story of
Chemistry

FLOYD L. DARROW ,

within your grasp!

—interesting—

Chemistry—Floyd L.¥FDarrow
has presented this subject in a
concise, simple manner.

Though a great deal of time
and work was consumed in
research and study, the book
1s in a readily grasped form,
and it will be nothing at all
for you to obtain a good un-
derstanding of the subject.

530 PAGES—(" x 9”

The book is beautifully and
sturdily bound, with a good
supply of interesting illus-
trations.

The price is a low figure at
which to gain such a complete
education as it affords. !

The Story of Chemistry
Special Price

$3.98

USE COUPON BELOW

I

At

THE STORY OF . )%
b

CHEMISTRY

T,

T
e

Ui

Uhis is the Jk
contributions \g::'ﬂ
hat progresy an

The lu»cinmin(
dicoveries ang

=iy of the munifald <
" arue Ly A
mperts, Iy
1, the revoludonary
Pk 2 ¥ g
1o 2 s echisvemeny “%
e o S ey
st WPl of hemistry are 45 2
u.‘ntul_deariy, IRl ared e au‘:{t}o’ﬁpv %
Y not thinl, | ;
e chatstey g LT
fatnifiar with” pay fg
dadly. ke g aF O

By * o

Hunys o, b
R 0 el Y A
ff SSENL p bt 1 B, BN
- 5
e ¥R
I i o2 N
| B I i o e Sy

4 FLOYDLMBAR

LT P et
e S

CONSRAD COMPANY, INC.
230 Fifth Avenue, New York City

Gentlemen:- T enclose %3.98—please send
me one copy of **The Story of Chemistry."

ROwW

o

Name

Address
h Clty, State

Science and Invention for May, 1928

EARTHQUAKES PREDICTED HOURS IN ADVANCE

BY JAMES NEVIN MILLER
(Continued from page 11)

imstrument called a clinograph, developed
by another Japanese scientist, Prof. [shi-
moto,  With the clinograph a very slight
tilting of the carth can be measured even to
an accuracy of one part in a million—which
is more precise than is necessary in predict-
g earthquakes of major importance,

Prof. Evans has suggested that a bell
might be attached to the new device that
would ring automatically and attract the at-
tention of an observer when such a tilting
of geological strata occurred. If the ob-
server is satisfied that there is sufficient evi-
dence of an approaching earthquake, a gen-
eral alarm might be sounded. Prof. Evans
explains :

“The interval between the commencement
of the warning tilt and the shock is usually
bricf. But in most cases the interval would
be long enough to enable loss of life to be
largely, if not entirely prevented.”

Prof. Imamura, at a recent international
conclave of scientists at Prague, Czecho-
Slovakia, said: “The Earthquake Research
Institute of the Tokio Imperial University is
attempting to have a network of stations,
cach equipped with a pair of clinographs
and other auxiliary instruments necessary
for carrying on the study of carthquake pre-
dictions.”

Some of the great earth cracks, or
“faults,” which are the cause of earth-
quakes, are known simply because they have
been responsible already for one or more
quakes.  There may be many other lines of
weakness which remain as yet undiscovered.
So no portion of the earth’s surface is en-
tirely iree from the menace.

There are well-known faults in the vi-
cinity of many of America's largest cities
and they may prove far more serious than
their activitics up to date have indicated.
Who knows but what the fault which ex-
tends throughout the St. Lawrence valley in
New England might one day be responsible
for a disastrous quake i Canada, which
might affect American cities along the
American coast as far south as New York
City? In point of fact, New York felt a
slight earth tremor, just a few ycars ago.
In addition, the palisades of the Hudson
jorm onec side of a geological fault which
lies approximately along the line of the
river.

An earthquake in the vicinity of New
Madrid, Missouri, many vears ago, revealed
the existence of a fault which, if it became
active today, might cause an carthquake in
St. Louis, Memphis, or throughout a great
stretch of surrounding territory. Nor should
the well-known San Andreas fault in the
vicinity of San Francisco pe forgotten. It
extends well into the ocean—an indeterm-
inate but substantial distance.

EARTHQUAKES IN ALASKA

LASKA compares favorably, or perhaps
we should sav, unfavorably, with Japan
in the matter of frequency of earthquake oc-
currences.  Although many Alaskan carth
disturbances are severe, thus far they have
done very little damage to life and property
because the country is sparsely settled. How-
ever, Alaska is growing {fast, achieving
oood roads, increasing its conumerce stead-
ily, and with the proposal to build a rail-
way to Alaska from the United States, our
most northerly possession is well on the
way to a population so substantial as to one
day he menaced seriously by earthquakes.
Up to date, science has relied pretty
largely on the seismograph in its earth-
quake calculations. Unquestionably, in con-
junction with the clinograph it could be
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used to infinitely better advantage.  Placed
in a concrete bluck buried in the ground,
care is taken to cut off the seismograph thor-
oughly from all structures, so that the block
will be entirely {ree.

The earthquake’s first manifestation is the
production of a wave through the earth
similar to the action of a sea wave, although
of course cach earthquake wave is consid-
erably longer and is invisible to the eye.
This first wave penetrates the earth’s sub-
structure. Shortly thereafter a second wave
acts similarly, and fnally, a third wave
goes around the earth's surface. Occasionally
a wave makes a complete circuit of the earth
before registering on the instrument.

RECORDS OF THREE STATIONS REQUIRED

HE seismograph records the time en-

suing between these various waves.
Knowing the intervals and the rate of speed
of cach wave, scientists can compute the dis-
tance of the disturbance. However, it is
impossible for one instrument, unaided, :o
locate the earthquake's position. To locate

Photographic picture of the earth’s movements
as recorded by a seismograph during the disastrous
Japanese earthquake of September 1, 1923.

an earthquake accurately, the aid of at least
three seismograph stations is required. \When
an carthquake of major importance occurs,
America’s authoritative earthquake investi-
gation center at the U. S. Coast and Geo-
detic  Survey, Washington, receives tele-
grams or cables from almost every good-
sized station in the world. Whereupon the
government experts take an ordinary globe
of the world and draw the arc of a circle
within the radius extending from each sta-
tion as a focal point. Where the lines of
these arcs cross is the location of the earth-
quake. This reckoning takes but a short
time, but is not precisely accurate—perhaps
within two or three degrees of the exact
longitude and latitude. The reason is that
the small globe itself is not precise enough
for minute computation. In fact, were you
to stick a pin into the average globe used
by seismologists, the resulting pinhole would
represent an area on the earth's surface of
about six to cight miles in diameter.

The rough position having heen deter-
mined, the experts study the various seismo-
graphic reports that stream in from all parts
of the world. Within 24 hours they are pre-
pared to give a far more accurate picture
of the earthquake's location — no matter
where on the earth's surface the tremor took
place. The final computation is a highly
technical mathematical process. Taking into
consideration the convexity of the carth,
an extensive geodetic reckoning measures the
distance.

As for the exact mechanical operation of
the seismograph—in the Galitzin, the most
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sensitive instrument we have today, the mag-
netic principle of photographic recording is
involved. That is to say, when the earth
trembles, a tiny finger of light within the
device quivers. The finger is directed
through a slot onto a moving photographic
Aln known as a seismogram. Thus when
the film is developed, the path ol the quiver-
ing finger reveals itself as an irregular black
line.

Seismographs are spread at strategic
points throughout the country, as indeed they
are in all the important cities of the world.
So far as the clinograph is concerned, it
now seems important to equip every City in
a4 “fault district” with the instrument so
that the population might be warned of an
impending earthquake in time to prevent
such great catastrophes as the Tokio quake
of September 1, 1923, in which more than a
hundred thousand lives were lost and a like
number of buildings destroyed.

THE CLINOGRAPH

THE clinograph might be operated in
connection with the weather burcaus of
large cities. Many sizable towns today
have special committees to deal with emer-
gencies and major  disasters.  Boston s
highly organized in this respect and the peo-
ple are being trained and mobilized to act
efficiently in any disaster ol consequence.
New York Citv has a similar organization,
as has also Los Angeles.

Did you ever stop to think what would
happen if the New York City water supply
suddenly were cut off entirely hecause of an
carthquake? In addition to the fire hazard,
there is no question but that a large portion
of the great city’s millions would die of
thirst.  The nearest adequate water supply
is some 40 miles away and a pilgrimage ol
that length in time to avert catastrophe
would be physically impossible ior seven
million people.

WHAT TO DO IN AN EARTHQUAKE

ICTURE, on the other hand. the situa-

tion in the case of the city ot the Tuture if
a major carthquake were to occur. The
committee on public sifety would educate
the populace through agencies like the school
and the press not to fear carthquakes but
to prepare for them. The people will have
been told that when an carthquake warning
reaches them—via the radio, for instance—
they are to turn off all clectricity and gas
iets, to put out all furnace fires, to turn off
e water supply and to get out in the mid-
dle of the street or in a public park. The
police and fire departments will be mobilized
to act quickly and efficiently. Traffic will
be stopped and people will be warned not to
traverse the sidewalks because of the dan-
ger from possible falling cornices or bits of
masonry. They will be told to get into an
antomobile, because, strangely enough, that
is the safest place in the world to be dur-
ing an carthquake. since rubber tires and
springs take up shock to an amazing degree.

With all life-preserving connections turned
off and no open fires to worry about, the
fire hazard will be greatly reduced and the
city should emerge from the earthquake with
no more damage done to it, perhaps, than
the shaking down of a f{ew poorly con-
structed buildings. Concerning these, men-
tion already has been made to the effect that
certain authorities believe the pyranuds of
Egypt were planned to withstand the rav-
ages of carth tremors. For a like reason,
the Mavas of Central America constructed
their temples in pyramid shape and with
exceptionally thick walls.

These ancients were either fortunate or
wise, for of all man-made buildings the
pyramid form is the best adapted to resist
earthquakes. Its low center of gravity makes
it practically impossible to tip over or shake
down. Fundamentally, the shape provides
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the same type of diagonal bracing as is used
in ship- building, where the necessary prin-
ciple is to insure the ship’s holding up under
the terrific buffeting of the waves.

AMERICAN BUILDINGS QUAKEPROOF

URIOUSLY enough, in America today,

our architects arc developing a type of
structure not unlike those of the ancients.
Our new pyramid-like buildings represent
the very last word in safeguarding against
earth disturbances, even though the form
originally was developed as an aid in solv-
ing our city traffic problems and to provide
more light and air space in our heavily con-
gested strects.

Then again, the art of earthquake-prooi
construction has seriously engaged the at-
tention of engineers and architects for many
years. Indced, the construction of such
buildings will be one of the major topics
for discussion by the engincering section of
the Pan-Pacific Commercial Conference in
Los Angeles in 1928, So it is reasonable
to belicve that the time is not far distant

Science and Invention for May, 1928

when our buildings in great part will be
constructed along lines of well nigh per-
fect security and safety.

It has been suggested, in view of our
growing airplane commerce, that it might be
desmlblc to establish landmg fields on the
tops of big buildings. This general pro-
cedure, of course, would seriously hamper
efforts towards widespread building of pyra-
midal earthquake-proof structures. How-
ever, the more sensible plan, perhaps, and
one for which our grandchildren would bless
us, would be to continue the pyramid type
of building on a scale as large as possible,
and to establish landing fields on the ground
over regions where gaolovlsts have deter-
mined that cracks or faults exist that might
slip and do serious damage.

In any case, with predictions of carth-
quakes seemingly an avowed reality, ac-
cording to Professors Imamura and Evans,
science now holds out to mankind surcease
from fear of the one major catastrophe
which has defied the best of his “prediction
instruments.”

CONTROLLING HOUSEHOLD PESTS

By DR. ERNEST BADE
(Continued from page 17)

attack colors and fade them. Pouring kero-
sene in casters on which the bed stands is
uscless. The bed bugs simply crawl to the
ceiling and drop on the bed and then hide
in the bed. Tt is much better to brush the
cracks of the bed and furniture and other
suspected hiding places with a mixture con-
sisting of one ounce of corrosive sublimat:
one pint of alcohol and one quarter pint of
spirits of turpentine. If desired, a sulphur
candle may be 1it to fumigate the room. Or
a little sulphur may be placed in a pan set
on a brick in a dish of water and a little
denatured alcohol poured over the sulphur,
about a small cup full is sufficient. Light-
ing the alcohol will ignite the sulphur.
About two pounds of sulphur for 1,000 cubic
feet of space is required. The room should
be sealed for cight or ten hours at least.
The best way to close cracks around windows
or doors is to take old newspapers, soak in

The rat trap illustrated here consists of three
AA fall down and catch the rat
when the hinged part B holding the bait is
disturbed, which releases the holder C, con-
nected by a string to point D, where the
hinged ends AA are held in posnlon

hinged parts.

water and press around the cracks. The
wet paper will stick tightly for many hours.
Here it must also be mentioned that not
only are certain metals like silver tarnished,
but certain colors are bleached. This must
be taken into consideration. Periectly dry
material will not he bleached.

ANTS

OT ants little need be said except that
several species become annoying in the
home. A syrup made by dissolving sugar in
water and adding borax attracts and kills
many. Kcroscnc 15 also effective when
sprayed into their nesting holes or opening
through which thev enter. This is especially
good for ants on the lawn. In the latter
case a wad of cotton saturated with kero-
sene effectively keeps them out.  Tartar
emetic, one part, mixed with twenty parts
of honey is another excellent poison f(x ants.

When

the bait is taken the balance is disturbed,
the small block C, shown enlarged, falls out,
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releasing the string at D and the trap is
I

The mechanism at the left shows the arrange- i,
ment for assembling the device to produce Q /
ities. This gas varies in accord- /
ance with the chemicals used, and some of the ,///// 1,,

gases produced at constant pressure by such
an arrangement can be used for insect ex-
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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 details 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.

RULES FOR MODEL CONTEST
(Continued from page 40)

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. For instance, models for
the July contest must reach us on or be-
fore the 25th of April.

7. Address all entries to Editor Model De-
partment, ¢/o0 Science and Invention Mag-
azine, 230 Fifth Avenue, New York City.
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Seience Frauds Exposed by

Uncle Sam

By K. M. PAINTER
(Continued from paye 27)

reau of Chemistry analyzed all fourteen of
these compounds, and found each to con-
tain the same ingredients—23 per cent al-
cohol; 25 per cent water; 50 per cent olive
oil; and one to four drops of flavoring,
which changed the color and taste, consti-
tuting the only variation.

Preying on the religiously inclined, John
F. and Kate A. Braun sold “blessed hand-
kerchicfs” under the names of Reverend
D. R. Schiller and Hulda DeMoth. Kate
Braun, alias Hulda DeMoth, Dblessed the
handkerchieis, which were endorsed by her
hushband, and mailed to sufferers at a cost
of $5 to $15. These squares of unhemmed
muslin were to be placed over the affected
parts, and the individual was instructed to
“rest in a reclining posture.” Details as
to time of treatment were vague—eventually
the pair were sentenced to a prison term of
three years for their chicanery.

1t is a well-known fact that female lima
beans are preferable, and this little instru-
ment is especiaily valuable to the farmer,
who may establish the sex of beans hefore
planting,” read an advertisement of *Sex
Indicators.” Probably the name of this de-
vice appealed to the public, for the instru-
ment was too absurd to be accepted by even
the most generously credulent person. A
small wooden hall or arrowhead was at-
tached to a string and the accompanying di-
rections said: “Hold this instrument over
any object—if the indicator (ball or arrow-
head) describes a circle, the male sex is in-
dicated. If the indicator moves in a vertical
direction, the object is female.”  Several
manufacturers put out “Sex Indicators”—
several fraud orders have been issued by the
Post Office Department.

A solution of ninety per cent hydrant
water, 5 per cent salt; and 5 per cent sugar
proved highly profitable when advertised
as DProfessor Samuel's Eyve Water.  All
diseases of man were “cured” (according
to testimonials) when 2 drops of this liquid
were put in cach eye four times a day. De-
pending” upon his huvers. Proiessor Samuel
charged $5 to $25 for two ounces of his
“Eye Water,” which cost him about 5 cents
a gallon. His product was so generally ac-
cepted that he amassed over $1,000,000 dur-
ing the time he was in business. After hav-
ing been released irom prison, wherc he
served his sentence for {fraud, Proiessor
Samuel has retired from activity and is liv-
ing comfortably on his profits.
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I will send you, free, and prepaid, a draftsman’s Ivor-
ine Pocket rule, shown here.

This will go to you entirely with my compliments.

In addition I will send you my book on Successful Draftsman-
ship. Don’tlwait. Copy the sketch now and mail it to me.

Drattsmen Needed In

Aviation
Aviation ig just in[its in~
fan It is b

and to enormous pro- ave become leading
portiona. Draftemen are

you quick at home for
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Get out your pencil
and copy the Jack
right now

—You get
this rule
for copying
this Jack—

If you are 16 years

Copy me
and get
Ivorins Rale
res. —Jac

Motor Bus Work Bullding Work
Motor bus building and There will always be
s bound to ex- motor bus transpertation building. No struc-

ture can be erected
witbout plans drawn
by draftemen. I'll
make you an archi-
tectural draftsman at

world industries. Hun-
dreda of draftsmen en-
gaged in this work. I’ll
show you the way.

I'll train

ome.

Get My Free Pay-Raising Plan

4 Write to me. I will send you this new book. Not a catalog. My Pay-Raising Plan and
Money-Making Advice. I can prove that John Savadge, trained by me, makes $300 a month.
Farl J. Dupree, trained by me, refused $600 a month because he makes more in his own
A. H. Bernier, trained by me, earns $7000 to $9000 a year.
trained by me, makes more than $100 a month.
$475 a month. L. V. Broughten, trained by me, makes $300 a month.

\ I can give you many more names of Dobe trained draftsmen who are making big salaries.
i, They wrote to me Just as I am asking you to write. They asked for my Free T
f the great industries were tremendous for draftsmen.
Through drafting you can get into almost any industry you want.

Arthur Dewalt,
D. C. Stroop, trained by me, makes

Book. They

Employment Service

After {raining you 1 help you to
get a job without charging you

a cent for this service. Em-
ployers of draftsmen come to
me for men because they know
that men I train make good.

i Train You at
Home, New,
Quick, Sure Way

My practical working You
mcthod makes every gcr
step in learning draft= thess
ing, as clear as a mov- toold
ing picture, That’s as my
why I train youso fagt student

to be a draftsman. ot

You GET THESE FINE QUALITY, GENUINE,
IMPORTED DRAFTSMAN’S TOOLS, just ag soon as
vou beeoame my student.  No finer tools can be made
for practical drafting work.

ENGINEER DOBE
1951 Lawrence Ave., Div. 14-25 Chicago

B Here’s the sketch. Send me free rule: also aep'd me free of all

cﬁ“' tooks ‘‘Successful Draftsmauship’ an My Pay-Raising
Flan”’ w to carn money while learning and pivof of big
money paying positions.

-G ENSEEANSOVECEENDOPONEEINS

IMPORTANT
TO NEWSSTAND READERS

IN order to eliminate all waste and un-
sold copies it has become necessary to
supply newsstand dealers only with the
actual number of copies for which they
have orders. This makes it advisable to
place an order with your newsdealer, ask-
ing him to reserve a copy for you every
month. Otherwise he will not be able to
supply your copy. For your convenience,
we are appending herewith a blank which
we ask you to be good enough to fill in
and hand to your newsdealer. He will
then be in a position to supply copies to
you regularly every month. If you are
interested in reserving your copy every
month, do not fail to sign this blank. It
costs you nothing to do so.

To ........ tiesrieseraceaseaan... Newsdealer
Address ......iiiiiiiiia., ©000Q0 000
Please reserve for me........... copies of

SCI.ENCE AND INVENTION every month
u}r)xlt.ll I notify you otherwise, and greatly
oblige,

Name

POPULAR [=
CHEMISTRY

in a popular manner.

radium, etc., every month.

various solvents.
offered above, to

Dept. YB

The New POPULAR CHEMISTRY

A MONTHLY CHEMICAL MAGAZINE

Subscribe to The New POPULAR CHEMISTRY!
interest to every member of the chemist’s famil

Popular feature articles of
The latest chemical news told

Formulas for the large fm'd small manufacturer. New experi-
ments for the amateur who likes to perform “‘his own.” Ar ¥
recent advancenents in medicine, vitamins, cte., new uses for X-rays, ultraviolet light,

ticles bhearing upon the
-r

Three trial copies (back issucs), 30 cents. To immediate subscribers for two years
(no subseription accepted for less than two years) we will give a free book eutalog
and a solubility chart showing the solubility of most of the inorganic chemicals in
Rend two dollars for a two-year subscription and the free articles

POPULAR CHEMISTRY COMPANY

Swedesboro, N. J.

DEAFNESS IS MISERY

‘Mulcicudes of ersons with defective hearing 20d Head
Noises enjoy conversation,go to Thea=
treand Church becausethey useLeonard
Iovisible Antiseptic Ear Drums. ’{'my
Megaphones fitting in the Ear entirely

out of sight. Ndwires, batteriesor

head piece. They are Unseen Com-
forts and inexpeqgsive. Write for >
booklet and swornstatement of the
inventor who waa himsclf deaf.

A. 0.LEONARD, Inc., Suite 785 70 5th Ave., N. Y

STUDY AT HOME

Become a lawyer. Legally trained
men win high positions and big
guccess in business and public life.
Be independent. Greater gpportuni~
ties now than everbefore. Big corpo-
rations are headed by men with legal
 training. Earn

$5,0600 to $10,000 Annually
‘We quide you step by step. Youcantrainathome dar-
ing spare gme. Degree of LL.B. conferred. LaSaile
studenta found among practicing attorneys of every
We furnish all text material, including fourteen-volume
easy terms. Get our valuable 108-page

state.

Law Library. Low cost,

*"Law Guide’* and *‘Evidence’’ books FREE. Send for them NOW

LaSalle Extensfion University, Dept. 5384-L Chicago
The World’s Largest Business Training Institution

Insure vour copy reaching you each month.

Qubscrihe to Science and Invention—$2.50 a year.

Experimenter Publishing Co., 230 Fifth Avenue. N Y., C.

wany amaricanradiohisiarns com
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Just what you’ve been waiting for.
This new, first quality Eb Alto Saxophone
in beautiful polished brass, engraved, for

Only $8() 122
n y Terms
5% Discount for Cash or C. 0. D.

Standard key system. Easy fingering. Ac-

curate scale. Marvelous tone and volume.

Used by many professionals. New low price

brings this most wonderful instrumentin

easy reach. Learngmckly. Have fun. Make
good money, play for dances and shows.

Other Elkhart Models, C and Bb

Sopranos, C Melody, Tenor, Bari-~

toneor Bass at equally lowprices,

Also finished in silver or gold at

smallextra cost.Illustrated Fold-

b er-Catalog, sent free on request,

- shows complete line and prices.

f Give thig wonderful New Saxophone

aweek’s trial athome. See how easily it

plays, and how beautifully. Send full

cash with order or Y4 deposit and we will
4 ship balance C.0.D. Satisfaction guar-
anteed or money promptly refunded.
Lasy terms arranged with responsible
purchasers. Don't cheat your ambition
any longer. You will never have a better
opportunity. Order TODAY.

ELKHART BAND INSTRUMENT CO,
10 Jackson Street, Elkhart, Indiana

BUILD YOUR OWN
GRANDFATHER'S CLOCK

V,él'-'r% |

o

ing material and Instructions,
Buy the works, dial, and pen-
dulum from us at surprisingly
low prices.

“q\“ ‘We turnish blue prints, finish-
i
\

Make fine profits, extra money
bullzlm{: artistic clocks for
your friends.

PLAIN WORKS AS LOW
AS 35.00. OTHERS WITH
CHIMES AT ALL PRICES.
ASK FOR OUR ATTRAC-
TIVE FREE OFFER.

American Chime Clock Co
1679 Ruffner Street
== Philadelphia, Pa.

Life's cret:s\!

Amazing new book, **Safe Counsel,*”

vico to newly married. Explains anatomy of
ductive organs, i , laws of Sex.

Life, to avoid, d Dr b
ote, Containe 9 startling sectiona: 1—Science
o Eugenlcs, 2—Love, 3—Marriage, 4—Child.
Elrth, 5—Family Life, 6—Sexual Science, 7—
Diseases and Disorders, 8—Health and
Hygiene, 9—Story of Life. In all, 104 chap-
ters, 77 illustrations, 612 lpazep. Exasmine
at our risk. Mailed in a plain wrapper.

SendNo Mone

Write for your copy today. Don't send &

cent, Pay postman onlyjl.sﬁ. plus postage,
on arrival. Money refunded if not satisfactory.
ANKLIN PUBLISHING

FR. Co.
Dept. 6100. 800 N, Clark St.. _Chicago, Ill.

Foreign Work

Persons interested in oil, fruit, mining,
rubber, railway work in romantic South
America, write at once for information.

SOUTH AMERICAN SERVICE BUREAU
14600 Alma Avenue Detroit, Mich.

LEARN CARTOONING
At Home—In Your Spare Time
The famous Picture Chart Method
of teaching original drawing has
opened the door of success for hun-
dreds of beginners. Whether you
think you have talent or not, send
for sample chart to test your abil-
fty. and examples of the work of
students earning from 350 to $300
per weck. Please state your age.

THELANDONSCHOOL
1460 National Bldg., Cleveland,O.

Get the Big New
QUARTERLY Edition of
AMAZING STORIES
150 pages fully illustrated
Large Magazine Size
At All Newsdealers or Direct

EXPERIMENTER PUB. CO.
230-3th Ave. New York, N. Y.

A Home-Made Reflecting
Telescope
(Continued from page 46)

ground so that the hole points to the pole of
the heavens. If you do not know how to
locate this point sct the post up so that you
can see the Pole Star (Polaris) through the
hole; this will not be accurate, as Polaris is
a little over a degree from the Pole, but it,
will be accurate enough for your purpose
unless the axes have been carefully arranged
at right angles to each other, when greater’
refinement is justifiable. The shafting now
becomes the polar axis of the telescope when
set into the bearing, the other axis becoming ..
the declination axis. The mecaning of these
terms will become clear after you have read
the introductory chapters of one of the ele-
mentary text books on astronomy that will
be recommended later. N

The next step is to adjust the mirrors,
and this had better be done in the daylight
until you become familiar with the process.
Fasten the mirrors securely to the tube and,
with the eyepiece removed, turn the cell
holding the flat until it faces you as you
look down the draw-tube, adjusting it with
the screws until it appears to be concentric
with the tube. Turn it until you see the
image of the pincipal mirror, then further
adjust it until this image is central. You
may, or may not, see an image of the flat
and spider, in the image of the mirror; ad-
just the tilt of the principal mirror, by the
aid of the three adjusting screws. until this
image is in turn central. The draw-tube,
flat, image of mirror and image of flat
should now all be concentric, and an image
of the eye should be scen in the image of
the flat when you hold it on the axis of the
draw-tube about a foot away from the tube.

You are now ready to try out your tele-
scope when night falls. Point it at some
star and insert the lowest power ecvepicce.
The star will probably appear as a disk of
light with a hole in it. Slide the eyepiece
in or out until the star appears as a brilliant
point of light: it will then bhe in focus.
(Don’t expect to sce the stars as disks, for
the most powerful telescopes in existence
will not show them thus, they are much too
far away. FEven the nearest, if magnified
ten thousand times, would still appear as
though it were two thousand seven hundred
million miles away!) If vou do sec a disk,
turn to a star, for the ohject you have seen
is not a star. but a planect, unless there is
something radically wrong with vour mir-
ror. If the star appears to have ‘“wings”
you have either not adjusted the mirrors
properly or else the flat is poor. Try to ad-
just the mirrors until the wings disappear,
and if that is not successful try one of the
other flats. The flats may now be tested by
means of the knife-edge at the focus, with
the telescope turned upon a bright star. If
your mirror is O.K., any shadow patterns
that appear will be duc to irregularities in
the flat.

Don’t expect too much of vour telescope
at first; remember that you will have to
learn how to use it hefore vou can get the
most out of it. The eye must also be
trained. Don't look at the moon when it is
full and expect to sce the mountain ranges
and craters; look at it when vou can view
the region about the boundary between the
Lunar day and mght, called the “termi-
nator.” to sce them at their best.

If you wish to use your telescope to the
greatest advantage learn a little ahout the
oldest of sciences. Astronomy. Let me
recommend “Moulton’s Introduction to As-
tronomy.” or hetter still, “Astronomy,” by
Russel, Dugan and Stewart; the finest hook
of its kind, which has but recently been
published.
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A new issue of Radio News is now on
the stands for you. To its old readers
Radio News needs no introductjon.
To those who are not acquainted with
it, it might be well to say a few words
regarding its editorial content.

Since the earliest days of Radio—the
days of the ‘‘attic radio fan”—Radio
News has been the acknowledged
leader in the ‘‘fan” paper field. The
pages of Radio News, now as ever,
reflect every new development, every
trend of the Industry. For technical
Radio men, Radio News has ever
been a source of real enjoyment.
They have learned to place their
entire confidence in it.

One interested in Radio can
find honest, authentic and un
biased opinions on develop
ment and circuits in each
monthly issue of Radio
News.

LI Tiis
T .

i,

A NEW ISSUE IS OUT NOW
—DO NOT MISS IT!

Over 120 pages—fully
illustrated

At all newsstands—
just ask your dealer

EXPERIMENTER
PUBLISHING Co.

230 FifthAve..
New York,
N.Y.

e
AT
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Making a “Flivver” Cone
Unit
By R. EDIS FAIRBAIRN
(Continued from page 53)

For a drive rod to connect a cone or roll
with the unit, use another piece of 6/32
threaded brass rod. This can be affixed to
the armature with a couple of nuts, or 1t
may be soldered.

You can hear this unit go into action
immediately upon connecting it with your
set, and without any paper cone. That con-
nection is right which gives the louder re-
sult. A little patience in getting the best
adjustment will repay the effort. A free-
edge cone can casily be supported by this
unit. If the edge of the cone is fastened
to something, then the armature spring may
be much more flexible than if the cone 1s
perfectly free. You may have to file down
the thickness of the armature if it is too
stiff. Resonance will be much improved if
the unit is mounted in a case of thin wood,
but be sure there are no loose joints, or you
will get a false vibration.

Springtime Garden
Suggestions
(Continued from page 22)

purpose and the effect is improved i a cer-
tain amount of foliage is added. Now mvert
the glass shade and fill this to the hrim with
water. Let the houquet down into the water
until the dish is resting on the shade. The
whole thing may now be turned up the right
way for the pressure of the air will keep
the water {rom running out of the shade.
The bouquet will appear to be set in a block
of ice and a very fine table ornament is se-
cured in this way. The flowers will remain
fresh for a long while and when in the end
they do fade, it is casy to start the water
bouquet again with a new lot of blossoms
according to S. L. Bastin.

Making a Portable Arc Lamp
By RAYMOND B. WAILES

(Continied from paye 43)

the resistance of the whole circuit, and
thus allows more current (amperes) to
pass, and if a certain point is reached, either
the fuses will blow or the resistance wire
will niclt. Figure 6 shows the method of
striking the arc. No rubber glove is needed.
You will not be shocked.

The carbons taper toward one another.

The arc will burn at the spot where the car-
bons are the nearest each other. Conse-
quently, as the carbons burn away, the arc
approaches the interior of the shade. It
will be found however, that a goodly num-
ber of hours service can be gotten from the
tamp before the arc recedes or the carbons
burn up to the plaster.

For usc in photography as a source of
artificial light, it will repay the operator
to soak the carbons in ferric chloride or
uranium nitrate solution and then dry them.
These substances cause the arc to emit more
light falling in the ultra-violet region of
the spectrum. It is this portion of the spec-
trum which has the highest actinic proper-
ties. It is well known that an arc lamp
gives harsh shadows in photography. DBut
this type of lamp will not cause harshness
if the precaution is taken to bathe the sub-
ject all over with the light, by swinging
it or playing it around about the subject.
The arc is extinguished by blowing it out
as one does a candle flame.
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FREE To Men Past 40

WELL-KNOWN scientist’'s new bhook

about old age reveals facts, which, to
many men, will be amazing. Did you know
that two-thirds of all men past middle age
are said to have a certain seldom mentioned
disorder? Do you know the frequent cause
of this decline in vitality?

Common Old-Age Symptoms

Medical men know this condition as hyper-
trophy of the prostate gland. Science
now reveals that this swollen gland—
painless in itself—not only often cheats
men of vitality, but also bears on the
bladder and is often dircctly responsible
for sciatica, backache, pains in the legs
and feet, frequent nightly risings, and
dizziness denoting high blood pressure.
When allowed to run on it is frequently
the cause of the dreaded discase cystitis.
a very scevere bladder inflammation.

659, Have This Gland Disorder

Prostate trouble is now reached immediately by a
new kind of home treatment—a new, safe hygiene
that goes directly to the gland itself, without drugs,
medicine, massage, lessons, diet or the application
of electricity. It is absolutely safe. 40,000 men
have used it to restore the prostate gland to nor-
mal functioning. The principle involved in this
treatment is recommetided by practically all the
physicians in America. Amazing recoveries are
often made in six days. Another grateful effect

s usually the immediate disappearance of chronie
constipation. Usually the entire body is toned up
as much of vour youthful vigor is restored. These
results are guaranteed. Either you feel ten yvears
younger in six days or the treatment costs nothing.

Send for FREE Book

If you have this gland trouble or if you have any
of the symptoms mentioned above, you should
not lose a day in writing for the scicntist’s free Book,
“Why MMany Men Are Old At 40."" It will enable
you to ask yourself certain frank questions rhat
reveal your true condition. Every man past 40
should make this test, as insidious prostate disorder
often leads to surgery. This book is absolutely
free, but mail coupon immediately, as the edition
is limited.  Address

The ELECTRO THERMAL COMPANY
. 4305 Morris Ave., Steubenville, Ohio
If you live West of the Rockies, mailyourinquiry to
‘The Electro Thermal Co.
303 Van Nuys Building ,Dept. 45-E
LOS ANGELES, CALIF.

THE ELECTRO TIIERMAL COMPANY
I 4505 Morris Ave., Steubenville, Ohio.
Please send me Free, and without obligation, a

|

I

l copy of your b(u_»k}t-t, “Why Many Men Are l
Old At 40.”"  Alail in plain wrapper.

I NAWC. . o i e i e e ]

: Addre 5 i e s :

(G 000000000000 0000000 S cn0o0nacnoonnoo ._l

L

1

B8, My,

Pennsylvania.

| Mail Coupon

CHEMISTRY—Learn at home

Tuw Chemical Industry now ranks fourth among the industries of the United States and
it offers a splencid opportunity for ambitious men.
. @ good position i1 this fascinating fleld is through the hume-study courses in Chemistry
offercd by the Imternational School of Chemistry. §

These courses are complete and bpractical because they were prepared by
i l‘;some of the best-known chemists in this country, including ALLEN ROGERS, _e#*

1 lll.};). I——]Icad ofL Department. of Industrial Chemistry
>ratf nstitute; . b
= Chief Chemist. Wilson & Co. Now Vice-president, o INTERNATIONAL

i Organic I'rolucts Co.; /
BRAPLEY STOUGHTON. B.S.—Tlead of Cd
t==—_the Department of Metallurgy, Lehigh
e University, and OWEN L. SHINN,

Ph.D.—Professor of Applied/

Chemistry, University of

United Chemical and

One of the best ways to prepare for

TOLMAN, D.—Formerly _ o

oL
OF CHEMISTRY
Division of the
// International Correspondence Schools
Dept. 6232-E, Scranton, Penna.
Without _cost or obligation, please send me
full details of your home-study course in
CHEMISTRY

~

T— I | TR . —

150 T0 300 MONTHLY FROM ONE DAY BATTERY CHARGING

Start o Big Profit-Making Business of your own— ‘On
Day Battery Charging.” Requires small space and practi- 3 0

cally no investmemt. Anyone can successfully operate
Charges batteries In}§ the usual time at 34 the cost. Every
car owner a customer. The HI3 One Day Battery Charger

DAaYS
FREE

5‘"_Ir"| willpay for itself on easy monthly payroent plan with prac- 8
%"\ tically no expense te you—and bring you a handsome TRIAL

profit besides. Write for full par
NOW.
| HOBART BROS.

ulars in Bulletin M SLUELIATIY

MOKEY

BOX S58 CUARAN

TROY, OHIO

Sample Make $10 Daily Easily .
LADIES’ OR MEN'S STYLE

Comes in Gireen Molotor Blue Marble

GUARANTEED 2 YEARS

Improved Point

New Improved SPORS Fountain Pen, 60 Days’ Trial. Money back if not pleased
Agents’ 6 5c Sells for $1.25. Writes like a $7 Pen _—

e —

Made $33 in 2 Days

#Sold 44 pens Monday and Tucsday. Penssell
themseles. Rush 2 gross.”—Iarnest Markle, Pa,

Write for Free W HOLESALE CATALOG.
F. SPORS & CO., 328 Agate 5St., l.esueur Center, Minn.

& SQUAB ( BOOK ) 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. PLYMOUTH ROCK SQUAB CO.
506 H St., Melrose Highlands, Mass.

wasss amaricanradiahistan: cam

MEN TO LEARN
MOTION PICTURE OPERATING
A big money profession—$2,000 to $4,000

" MOVIE OPERATORS SCHOOL
61 SPROAT ST. DETROIT, MICHIGAN



www.americanradiohistory.com

Science and {nvention for May, 1928

1000 NEEDED
INVENTIONS

The Metal Emperor

By A. MERRITT
(Continued from page 33)

l O O O ERE is a remark-

NEEDED able book for in-

INVENTIONS [[ventors. Nothing like

it ever published be-

fore. Saves time. Saves

work. Saves money.

Tells you what inven-

tions are needed now,

and what is offered for

them. Lists and de-

scribes the ONE

THOUSAND NEEDED

INVENTIONS in these

fields: General I’roblems; Automotive; Mechan-

ical; Electrical; Chemical; Radio; Aviation;

Marine. Extra chapter on the TEN MOST
NEEDED INVENTIONS.

FORTUNES &2
IDEAS
This wonderful book may glve you one idea

that will win you a fortune. ou want to in-
vent—KNOW \’VUAT INV ENTIO S WILL PAY
YOU MOST. This book tells you. Compiled at
great expense, and edited by Raymond Francis
Yates, formerly Managing Lditor of a leading
scientific magazine. Qver 100 pages durably bound.
SEND NO MONEY merely your name

and address plainly
written and your copy of ‘1000 Needed Inventions’ will
be sent you immediately. Pay the postman only $1.25
plus postage on arrival. Money back after 10 days’
examination if desired. Limited edition. Write now.

(Qutside U. S. $1.45 cash with order)

BUREAU OF INVENTIVE SCIENCE
DEPT. 75 ROCHESTER, N. Y

Washington Monument in the Nation’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 rcgistered patent attorneys we
represent hundreds of inventors all over
the United States and Canada in the ad-
vancement of m\entlons he form
"Fvidence of Conception,” sample, in-
structions relating to obmining of patents
and schedule of ?ees sent upon request;

LANCASTER & ALLWINE
255 Ouray Building
WASHINGTON, D. C.

Originators of forms “Evidence
of Conception.”

NEW YEAR - NEW IDEA
PATENT YOUR IDEAS *
Call or send me a sketch of

your invention. Phone LONgacre 3088
FREE Eyssicrs Regorias ek
U. S. and Foreign Patents secured by
z H POLACHEK Reg. Patent Attorney
. Consult. Engineer

1234 Broadway, New York

As one of the oldest patent
firms In America we glve
inventors at lowest consis-
tent charge, a service noted

for results, evidenced by many well-known Patents of extra-
ordinary value Book, Patent-Sense, free.
Lacey & Lacey, 644 F Sf., Washmgton, D. C, Estab. 1869

and like a dozen little thinking hammers, the
pyramid points at their ends beat down upon
as many thimble shaped objects, which they
thrust alternately into the unwinking brazier
and then upon the central block to shape.

A gul)lm workman, so intent upon, so
busy with its forgings!

There were scores of thesc animate ma-
chines. They paid no slightest heed to us as
we slipped by them. We passed a company
of Shapes which stood two by two, and close
together.  Their tops were wide and trans-
lucent, colorless ingots—the substance it
seented to me of which Norhala’s shadowy
walls were made, and the crystal which
formed the hase of the Cones. The ingots
passed bhetween the whirling faces, emerged
from them as slender, long cylinders and
were seized, as they slipped down, by a
crouching block, whose place, as it glided
away, was instantly taken by another.

In many bewildering forms, intent upon
unknown activities directed toward unguess-
able ends, the composite, animate mechanisms

Station

WRNY

EW YORK
326 METERS 920 KILOCYCLES
and 2XAL, 30.91 METERS
is owned and operated by the
pul)lls’lers of this magazine
Our Editors will talkto you
several times every week-

See your Newspaper

or detai
TUNE IN ON

labored.  Aund all the place was filled with
a goblin bustle, trollish racketings, ringing
of gnomish anvils and clanging of kobold
forges. A clamorous cavern filled with
metal Nibelungs !

We came to the opening of another pass-
age, a doorway piercing the walls of a work-
shop. Its incline, though steep, was not
dangerous. We stepped into it, and climbed
onward. Far ahead of us appeared the out-
line of its f{further entrance, silhouetted
against and filled with a brighter luminosity.
We drew near, and stopped cautiously at its
threshold, peering out.

Well it was. that we had hesitated, for be-
fore us was open space—an abyss in the body
of the City. The corridor opened into it
like a window. Thrusting out our heads,
we saw an unbroken wall hoth above and be-
low. A quarter of a mile away was its
opposite side. Over this pit was the misty
sky, and not more than a thousand feet above
us, and black against the heavens, was the
lip of it—the cornices of this great chasm.

Bencath us, at all levels, the Horde threw
itself across the ahyss in webs of curving
arches and girder-straight hridges. Gigantic
we knew these spans must be, yet they were
dwarfed to slender footways by the distance.
Over them moved hurrying companies, from
them came flashings, glitterings, prismatic.

WWW anRredrearadiahkicstory com

PATENTS

TRADE-MARKS—DESIGNS
FOREIGN PATENTS i

MUNN & CO.

PATENT ATTORNEYS
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Some golden, plutonic scarlets, others molten
blues; javelins of colored light piercing up-
ward from unfolded cubes and globes and
pyramids, crossing the bridges or from busy
bearers of the shining fruits of the work-
shops.

And as theyv passed, the bridges swung up,
and coiled, and withdrew themselves from
sight through openings that closed behind
them. On their going other spans whipped
out, so that always across that abyss a score
of shifting webs were hung.

We turned slowly and made our way back
along the sloping corridor. A hundred yards,
perhaps, we had gone betore we stopped,
gazing at an openming in the wall beside us.
The passage had not been there when we
had gonc by, of that T was certain.

We peered through it. The passage was
narrow. Its pave led downward. For a
moment we hesitated, the same foreboding in
both our minds. And yet—among the perils
that crowded in upon us what choice had
we? There could he no more danger there
than here.

Both ways were—alive. Both obedient to
impulses over which we had no control, and

“Set at intervals behind the parapets were
squat, powerful engines of wood and metal,

and beside them heaps of huge, rounded
boulders. Catapults around which swarmed
knots of men, fixing the great stones in place,
drawing back the thick beams that would
hurl the projectiles. From every side came
others, dragging more of these balistas, as-
sembling a battery against the monster that
menaced their city. .. .”

no more way of predetermining than mice
in some man-made trap. Furthermore, this
shaft also ran downward. And although its
pitch was less, and it did not therefore drop
as quickly toward that level wherein lay the
openings of escape into the outer valley, it
did fall at right angles to the corridor
through which we had come. We knew that
to retrace our steps would but take us back
to the forges and thence to the hall of Cones,
and the certain peril waiting there for us.

We stepped into the opened way. TFor a
little distance it ran straight. and then turned
and sloped gently upward. A little distance
more we climbed. And suddenly, not a hun-
dred vards irom us, a flood oi soft radiance,
filled with pearly glimmerings and rosy
shadows, gushed out into it.

It was as though a door had opened into
some world of luminescence. From it a
lambent torrent poured and billowed down
upon us. In its wake came music—if music
it could be called, the mighty harmonics, the
sonorous chords, the crystalline themes and
the linked chaplets of notes that were like
spiralings of tiny golden star bells.

Toward source of light and sound we
moved, nor could we have halted nor with-
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EARLE E. LIEDERMAN, the Muscle Builder
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“Secrets of Strength,” ** Here's Health,” “Endurance.” ec.
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much for you in one short montl.  Your neck wili £row Shd[)(‘l),
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people turning around when you pass.  Women wiil want to know
vou. Your boss will treat you with a new respect. Your friends
will wonder what has come over you. You'll look ten years
sounger. and yvou'll feel like it. too.
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But I'm not through with you. I want ninety daysinallto do
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exercising them.  Yes indeed, life can give you g greater thrilt
than you ever dreamed. Lut, remember the only sure road w
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Start now!
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drawn had we so willed. The radiance drew
us to it, as the sun draws the water drop,
and irresistibly the sweet, uncarthly music
called to us. Closer we came—to a Narrow

alcove from which the sound and- light
poured. We crept into it—and went no
further. .

We pecred into a vast and columnless
vault, a limitless temple of light. High up
in it—strewn manifold, danced and shone
soit orbs like tender suns. No pale gilt
luminarics of frozen rays were these. Iifful-
gent, jubilant, they flamed—orbs red as the
wine of rubies the Djinns of Al Shiraz press
from enchanted vineyvards, twin orbs rosy
white as breasts of pampered Babylonian
maids, orbs of pulsing opalescences, and orbs
of the murmuring green of bursting buds of
spring. Crocuscd orhs, and orbs of roval
coral. Suns that throbbed with singing rays
of wedded rose and pearl, of amorous sap-
phires and topazes. (Orbs born of cool
virginal dawns and of imperial sunsets. And
orbs that were the fruit of mating rainhows
of fire.

They danced, these countless aureoles.
They swung and threaded in radiant choral
patterns, in linked harmonies of light.

And as they danced, their gay rays
caressed and bathed myriads of the Metal
Folk beneath them. Under those rays the
jewel fires of disk and star and cross leaped
and pulsed, and danced to the same bright
rhythm,

We sought the source of the
tremendous  thing of shimmering  erystal
pipes. like some colossal organ. Out of the
radiance around it great flames gathered,
shook into sight with streamings and pen-
nonings, in bannerets and bandrols, leaped
upon the crystal pipes and merged within
them,

And as the pipes drank them the flames
changed into sound. Throbbing bass viols
of roaring vernal winds, diapasons of water-
fall and torrents—these had been flames of
emerald.  Trumpetings of desire that had
heen great streamers of scarlet. Rose flames
that dissolved mto echoes of {ulfilment.
Diamond hurgeonings that melted into silver
symphonies, like  mist-entangled  Pleiades
transmuted into melodies.

To these chameleon harmonies the strange
suns danced.

And now I realized with a clutch of awe,
with a sense of profanation, the sccret of
this chamber.

Within every pulsing rose of irised fire
that was the heart of a disk, from every ru-
brous, clipped rose of a cross, and within
every rayed purple petaling of a star there
nestled a tiny disk, a tiny cross, a tiny star,
luminous and symboled cven as those that
cradled them.

The metal babes budding like crystals from
hearts of radiance beneath the play of jocund
orbs. Incredible blossomings of crystal and
of metal whose lullabies and cradle songs
were singing symphonics of flame.

It was the birth chamber of the Horde!

The womb of the City!

The walls of the niche sparkled out, the
glittering eve points regarding us with a
most dlsqmctm" suggestion of sentinels who,
slumbering, had been caught unaware, an (l
who awakening challenged us menacingly.
The niche C]OSC(I—\O swiftly that we barcly
had time to spring over its threshold into
the corridor.

The corridor was awake, and threaten-
ingly alive. There was none of the twink-
ling, playful malice in the points now. They
g]drcd. Their power darted out, gripped us,
and thrust us violently onward. Up it swept
us, and on. TFar away a square of light ap-
peared. grew quickly larger. Framed in it
was the amethystine hnrnm(r of the great
ring girdling the encircling cliffs.

I turned my head. Behind us the corridor
was closing.
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Now the openiung was so close that through
it [ could see the vast panorama oi the val-
ley. The wall behind us touched us, and
pushed us on. We thrust ourselves against
it, despairingly,  As well might flies have
tried to press back a moving mountain.

Resistlessly, inexorably, we were thrust
forward. Now we cowered within a yard-
deep niche. Now we trembled upon a foot-
wide ledge.

Shuddering, gasping, we glared down the
sheer drop of the City's wall.

Its smooth and glimmering scarp iell
thousands of feet straight to the valley floor.
And there were no merciful mists to hide
what was awaiting us. In that briet, agon-
ized glance every detail of the Pit was dis-
closed with an abnormal clarity.

We tottered on the brink. The ledge melted
under our feet.

Down we plunged, locked in each other's
arms, hurtling to shattering death far below!

CHAPTER XXIII
THE TREACHERY OF YURUK

AS it true that Time is within our-

selves—that like Space, its twin, it is
only a seli-created illusion of the human
mind? There are hours that flash by on
humming bhirds® wings, there are seconds that
shuffle on, shod in leaden shoes.

Was it true that when death faces us the
consciousness finds power through its will-
to-live to conquer the illusion—to prolong
Time? That, recoiling irom extinction we
re-create, in a iractional moment, whole
years gotie past. years yet to come—striving
to lengthen our existence, stretching out our
apperception bevond the phantom boundries,
overdrawing upon a Barmecide deposit of
minutes, staking fresh claims upon a mirage?

How else explain the sceming slowness
with which we were falling—the sceming
leisure with which the wall drifted up past
us?

And was this our punishment—a sentence
meted out for profaning with our eyes a
forbidding place? A penalty for touching
with our gaze the Ark of the Metal Tribes—
their IHoly of Holies—the budding place of
the Metal Babes?

The valley was swinging—swinging in
slow broad curves, was oscillating dizzily.
Slowly the wall slipped upward.

Realization swept over me and leit me
mazed, only half believing. This was no
illusion.  After that first swift plunge our
fall had been checked. It was we who were
swinging—mnot the valley!

Deliberately. in arcs, like pendulums, we
were swinging across the City’s scarp. Three
feet out from it. And as we swung, we
were slowly sinking.

The countless eyes oi the watching wall
were twinkling. regarding us with an impish
mockery.  And it was the grip of the living

all that held us, that rocked us from side
to side as though giving greater breadths of
it a chance to behold us, and that was drop-
ping us gently, carefully, to the valley floor,
now a scant two thousand feet below.

A storm of rage, of intensest resentment
swept over me; any gratitude I should have
felt for escape was submerged in angry
humiliation.

Why, if we had sinned. had not execution
been done—decently, with respect for us as
thinking things?> Why, if we had not sinned,
had we been thrust so cruelly out to apparent
annihilation > Had it all been a jest?

Why dangle us thus—Ilike irightened pup-
pies swung by thoughtless children down the
facade oi a skyscraper? WWas this another
jest? Or were we to be lured with false
hope of safety only to he more cruelly slain
at the end? What relish for all this could
exist in this monstrous mass—a mass to
which we were as pebbles to a mountain?
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Blindly wrathiul, I bLroke Drake's clasp
and shook my fists at the twinkling wall, and
strove to kick and smite it like an angry
child. I cursed it, and dared it to hurl me
down to death.

My passion passed and left me trembling.
T felt Drake’s hand touch mine in encour-
agement.

“Steady P he said. “Steady, old hoy!
't's no use. Thank God were out ol it.
steady! Look down.”

Hot with shame ior my outburst, weak
from its violence, I obeyved.  The valley
floor was now no more than a thousand feet
away. Thronging about where we must at
last touch, clustered and scething, was a
multitude of the Metal Foll. They seemed
to be looking up at us, watching and waiting
for us.

“Reception Committee!” muttered Drake
grimly.

1 glanced away, over the valley. It was
luminously clear, yet the sky was overcast,
no stars showing. The Light was no stronger
than that of the moon at {ull, but it held a
quality unfamiliar to me. It cast no shadows.
Though soft, it was piercing, revealing all it
bathed with the distinctness of bright sun-
shine. The illumination came, I thought,
irom the encircling veils ralling irom the
band of amethyst.

And, as I pcered, out of the veils and from
iar away a violet spark appeared. With
meteor speed it flew toward us. It landed
close to the base oi the City and perhaps
hali a mile away with a flashing of blue
incandescence. I kuew it for one of the
Flying Things, the Mark Makers—one oi
the incredible messengers.

At its fall the turmoil of the crowding
throng awaiting us incrcases. There came,
too, an abrupt change in our own motion.
The long arcs lessened, and we were dropped
more swiftly.

NORHALA APPEARS

AR away, in the direction from which

the Flying Thing had flown, T sensed
another movement, something coming that
carried with it subtle suggestion of unlike-
ness to all the other incessant, linked move-
ment over the pit.

“Norhala!” gasped Druke.

It was Norhala. Robed in her silken am-
ber swathings, hair streaming, she was rac-
ing toward the City like some lovely witch,
riding upon the back of a steed of huge
cubes.

Nearer she raced. More direct became
our fall. Now we were dropping as though
at the end of an unreceling plummet cord.
The floor of the valley was no more than two
hundred {cet beiow.

“Norhala!” we shouted: and
again—"Norhala!”

Beiore our cries could have reached her,
the cubes swerved and came to a halt be-
neath us. About Norhala surged and slith-
erecd and rubbed the Horde—grotesquely
catlike. She paid no heed, staring up at us as
we fcll. In my heart forcboding grew. We
were lifted softly out from the wall and
were set with no perceptible shock beside

agam and

. her.

“Norhala—" I bhegan and stopped. For
this was no Norhala whom we had known.
Gone was all calm, banished every trace of
uncarthly  tranquility. It was Norhala
awakened at last. Over the blazing eves the
brows were knit in a rigid, golden bar: the
delicate nostrils were pinched, the mouth
once sweet and red was white and merciless.

What was it that had awakened her—what
in awakening had changed the inpouring
human consciousness into this flood of fury?
A stronger foreboding gripped me.

“Norhala!” My voice was shaking. “Those
we left—"

“They are gone! They were—taken!”

(Continued on page 83).
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DIRIGIBLES
By LT. COM. C. E. ROSENDAHL
(Continued from page 15)

aircraft which float in the air much as a
seagoing vessel does in water. We have:
free halloons, which possess no motive
power and drift with the wind, the pilot
having only up and down control; the kite
or captive dalloon which floats aloft and is
made fast to the earth by a wire cable:
then come the dirigible balloons which are
of three classes—non-rigid, semi-rigid and
rigid.

The non-rigid airship is one whose gas
bag contains no internal structure and owes
its shape solely to the outward pressure of
the gas contained within it. The semi-rigid
has a partial internal structure which it re-
lies upon together with the internal gas
pressure to maintain its shape. The rigid
airship is one whose form is maintained
entirely by a rigid skeleton structure. There
arc a number of non-rigids in this country
—our Navy now operates the J-3 and the
J-4 for training purposes and our Army
has several similar ships called the TC
class. Non-rigid airships are of necessity
small but can cruise at 55 or more miles
per hour for about 12 to 24 hours. They
are useful for convoy work, coastal patrol,
anti-submarine work, photography and map-
ping 4nd a number of other purposes.

Semi-rigid airships have a somewhat
greater range and greater carrying capacity
than the non-rigid and form the intermedi-
ate step to the rigid airship. The Navy
has no semi-rigids at the present time but
the Army operates one, the RS-1, from
Scott Ficld, Illinois. The Italians favor
the semi-rigid and it was a ship of this
type, the Norge, which carried the Amund-
sen-Ellsworth-Nobile Expedition over the
North Pole in 1926. The rigid airship cf
which the Los Angeles is an example, has
a much greater cruising radius and carrying
ability than the other two classes.

WHAT THE DIRIGIBLE HAS DONE

IN order that you may better understand
the usefulness of the rigid airship, let
me point out a few of its outstanding flights:
(a) Small commercial rigid airships oper-
ated in Germany both before and aiter the
war and carried 37,000 passengers without
accident or mishap. Most of this was even
before the war, as the post-war commercial
ships had to be delivered to the Allies after
only brief German operation. The proof
of "this commercial venture was that the
ships practically always carried capacity
loads.

(b) The German L-59 in November, 1917,
took off from her base in Bulgaria, car-
rving a cargo of fourteen tons of medi-
cal supplies and small arms’ ammunition to
the besieged German East African Colonies.
Just as the destination was ahout rcached,
a radio message was received by the air-
ship stating that the German Colony had
surrendered.  She therefore returned to her
base without landing. Although she had
been in the air for almost 100 hours and had
traveled about 4,500 miles with her four-
teen-ton cargo, upon landing she still had
sufficient fuel for an additional forty-cight
hours’ flight.

(¢) The round trip of the British R-34
between England and the United States in
July, 1919, was a noteworthy achievement,
as that type and size vessel was then already
obsolete.

() In October. 1924, our American built
Shenandoah, modeled after the German 1916
war type but not completed until 1923,
cruised across the continent, up the Pacific
Coast and returned to Lakchurst, having
covered 9,000 miles in many kinds of

— wasny amaoricanradichictan, com
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weather, basing entirely on mooring masts
for over 19 days.

(e¢) The Zeppelin Dixmude while oper-
ated by the French stayed aloft for 118
hours or nearly five days, making the
world's record for aircraft.

(f) The Los Angeles, then designated
as the ZR-3, on her delivery flight {rom
Germany covered 5,060 miles in cighty-one
hours. spanning the actual ocean expanse
in sixty-one hours, her average speed being
over 02 miles per hour.

(g) Space does not permit me to recount
to you here the varied wartime uses to which
airships were put, but they were many and
important.

(h) It is significant to note that the only
successiul westhound flights across the -At-
lantic have been made by airships.

COMFORTS OF AIRSHIP TRAVEL

HEN it comes to the comforts which

airships can provide you may be sur-
prised. In airship travel you ride in a
sheltered structure, there is no noise, no
vibration, no dirt, no smoke, and the mo-
tion, when there is any, is a mild gradual
pitch. I have never scen any seasickness
in an airship. There are ample comforts
for sitting, sleeping, rcading. writing, card
playing, walking about and exercising and
the new airships contemplate even ball
rooms. But, of most importance, the air-
ship provides an electric kitchen which can
furnish as satisfactory a menu as can be
desired.  Perhaps airships will never -pro-
vide swimming pools as huge steamers do,
but when you are crossing the Atlantic in
two days mstead of six you can probably
dispense with your daily swim for that pe-
riod. Fogs, muddy or snow-covered fields
present no  insurmountable  difficulties  {or

airships, and airship flight at night and in~

darkness is generally even casier than in
the daytime.

Airships are not yet wholly perfected in-
struments but “they are capable of many
improvements as they become larger—*“bie-
ger and better” is a correct slogan for air-
ships up to at least four times the size of
the Los Angeles. And what is more im-
portant, the efficiency of the airship or the
amount of its useful load compared to its
“dead” load increases with larger ships.
With this increase it becomes possible to
add structural strength, more speed and
greater performance—all factors of great
importance. All this is possible in the light
of present principles of design and construc-
tion and with the materials now available ;
the future may and probably does hold new
variations and strong lighter materials which
will add to increased airship efficiency. \We
shall even see airplancs carried on airships
attachable and detachable in flight, just as
a stcamer carries smaller power boats.

1928 TO BE AN AIRSHIP YEAR

ND these are some of the reasons I

look for 1928 to Dhe an airship year.
In England necaring completion are two
huge commercial airships of 5,000,000 cubic
fcet capacity—each twice as large as the
Los Angeles and cach capable of carrying
one hundred passengers in comfort for 4,000
miles. Commander Burney is in the United
States today arranging for a probable visit
of the first of these two ships to the United
States this summer. The second of these
ships will be finished in September.  Great
Britain has built these two large airships to
unite her Empire more closely and accord-
ingly has laid out a route from lingland to
India via Egypt; servicing stations and ter-
minal facilities are nearly complete and
mooring masts are to be built in Canada as
well. By airship from England to Canada
will take two and one half days, whereas
steamers now require six days; from Eng-
land to Egypt will require two and onc-half
days by airship as opposed to six days by
steamer; from England to Singapore will
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require eight days by airship whereas twenty-
four days are required by stcamer—making
a 16 day saving possible by airship in this
case.

At this very moment in Friedrichshafen,
Germany, the birthplace of the Los Angeles,
the airship LZ-127 is being rushed to com-
pletion and her maiden voyage across the
Atlantic to the United States is expected
to be made carly this summer. This ship.
one and onc hali times the size of the Los
Angeles, built largely by popular subscrip-
tions by the German people, embodies many
novel and wonderful features of comfort
and operation.  This ship will probably be
operated under a subsidy from the Spanish
Government for a commercial run between
Spain and the Argentine.

MOORING OF AIRSHIPS

BY joint agreement, our Navy is charged
with the development of rigid airships
in the United States. The problems of both
military and commercial airships have, so
far, coincided to a large extent. As our
contribution to airship progress, we have
conducted many experiments that arc about
to produce their results within the next six
months or so. The greatest problems of
airship operation in the past have been
those due to undeveloped methods and equip-
ment for handling airships on the ground—
in other words, terminal facilities for air-
ships have been inadeguate. It is remark-
able indeed that airships handled only by
man power on the ground, have been able
to accomplish as much as they have. How-
ever, we are never content to do with man
power what we can develop mechanical power
to do,and this substitution of machines for
the men now used on the ground is the prob-
lem we in the United States shall have
solved in the near future. We expect soon
to make the airship just as available as
steamers now are; the airship will not have
to be berthed in a shed regularly but will
moor outside between flights and go into
a hangar only for “dry-docking.” Many
other interesting and essential problems of
operation have been worked out and we
shall begin employing them very soon. So
it is really but a ifew months off when we
shall sec airships become cnormously more
available and useful.

And what about new construction in the
United States? At present our only large
airship is the Los Angeles. The last Con-
gress authorized as a part of the five year
aircraft building program, two large naval
rigid airships of six million cubic feet gas
capacity—larger than even the new British
ships about ‘o be completed. Unfortunately
their construction has not yet been begun—
we hope and expect it will be in the im-
mediate future. These ships will embody
many novel features of great importance.

It is easy perhaps for you to rcalize the
commercial possibilities of aircraft and par-
ticularly of airships. In order to present
clearly and briefly what the Naval functions
of airships are, I can do no better than to
quote from a Congressional report which
was rendered only last year. After an ex-
haustive investigation the report reads partly
as foilows:

OFFICIAL RECOGNITION OF AIRSHIPS

({1 HE Committee finds that airships of
adequate size hold unquestionable pos-
sibilities as adjuncts to the Fleet. Large
airships are peculiarly naval as their spherc
of greatest usefulness lies over the water;
they arc essentially long-distance, wcight
carrying machines, having long radii of ac-
tion, ability to keep in the air for long peri-
ods. superior habitability. the ability to op-
erate at night successfully without the ne-
cessity for elaborate lighted airways, and
wide range of speed variation to the extent
of being able to stop all engines and still
remain aloft.
“Their principal naval mission will he
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first wrote to Hinton,
were skepticad. They
didn't realize that Avia-
tion 1S MORE than a
pilot’s pastime—NMORE
than a big, exclting ad-
venture. But they
changed their minds in a
hurry—and  have  been
glad ever sinee—the mo-
ment they met up with
Hinton {n the interesting
pages of his big, FREE
book. Are yeu, too, wil-
ling to listen?  Can you
stand & great surprise?
Will you pause for fifteen
minutes to look into Avi-
ation’s  future—YOUR
FUTURE — through
TWalter Hinton™ cyes? If
your answer is YES—
just use the coupon. It's
your signal to Hinton
that you want to hear
more.

'

Aviation Instituteof U.S. A

8 3115 Connecticut Avenue. Washington, D. . §
1 send me at once your big FREI bnok telling abouy :
§ h¢ opportunities for ME In Aviation and about your H
: methiod of glving me my * ground work™ right at home. H
]

: NAME o evneaaee o Aaqe 1
L]

: Streef.. . oo 1
1

! @ ccococoanoooana State., '

\ HAT'S more, Hinton's hun-

dreds of thousands of miles in
the air is only one side of his re-
markable experience. The thing
that 80 many other star performers
Iack—the thing that makes Hinton
what he 18 today, & reul Maker of
Men—is his ability to_share his
knowledge with others in a clear,
simple, interesting manner.  As
proof of that, consider Hinton's
record during the War. He was
one of the erack pilots singled out
by the UJ. 8. Navy to instruct re-
cruits. Under his capable, seasoned
eye, hundredsofneweomers leawrned
thelr P's and Q'sof A iation;made
their lirst exeursions into theclouds.

Now'’s the Ideal
Time to Get Into
Aviation

The business world has taken to
the air in earnest. Tetters {ly from
coist to coast.  During the past
eighteen months,  lord - Stout
planes, operating between haif a
dozen cities, have alrcady carried
more than 20,000 people.  And
there's a daily passenger schedule
from (hicago to San Franelseo and
between scores of other important
centers. Yet our growth in the air
has just becqun. The unbelievable
things you see today will be noth-
ing wichin five years. And menwho
today are poor, misplaced. dis
couraged, unknown—wili soon b~
ridicg on the wings of success. See
Aviation's future ahead of the
erowd (et your training gee
BUSY—while the industry it
young. (et ahead in Aviation bes
fore Aviation gets ahead of you-

Get Your .
“Ground Work”
Where You Are

— At Home

‘While others look on and wonder—
YOU CAN DBls TRAINING.
Right at home, in spare time,
Hinton will fit you for a job while
your chance to grow fast is great-
est. Hinton's carefully illustrated
course takes you over a planc inch
by inch. shows you all about con-
struction, rigging, motors, instru-
ments, theory of flight, air naviga-
tion—EVERYTIIING. IU's the
foundation for any one of Avia~
tion's fifty highiv-paid branches.
Beyond that, Hinton tells you how
to get a job: where your training
will bring you most. 11 it's actual
ftying you seek, he'll even see that
your rates are specially reduced
Tron't pass ihis page until.you've
called for the book below.

Aviatior: Institute of U. S. A,
Walter Hinton, President

1115 Connecticut Avenue
Washington, D. C.

Y
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ENLIST!

D)) =) ey ey )

s}

America’s First
Independent Air Force

Organized to give America an independent
civilian air organization, for the dev elopent of
commercial, industrial, and civilian aeronautie-.
And to furnish the country with a xnlf«upporr-
ing volunteer civilian reserve, that will be avail-
able for national defense, in time of need.

CIVILIAN DIVISION

Open to ull who are interested in seeing
America retain first pluce in the air.

SERVICE DIVISION

Open to American citizens, and to those who
ha\p filed their intentions of bee oming citizens,
between the ages of 16 and 45. Ihl\ (11\'151011
ineludes both those who are alrendy pilots or
mechanies and those interested in qualifying
as such.

T homugh training,
will be offered to members of both divisions,
at terms that will be availuble to atl

Mermubers of the Rervice Division, only, agree
to offer their .wx\'u(‘q to the government, if war

1 or national crises ari~e, during their enlistment.
NO FURTHER OBLIGATIONS OF ANY
NATURE. Al training, uniforms, or drills are

as pilots or mechanies,

Sy ety sy BT

entirely optionul. They may be taken, or not,
during the terin of enlistiuent.

In keeping with our poliey of real SIIRVICTE
to our members, we otfer the following remark-
able VALUEBSN,
enlistment fee:

uponu the receipt of your
ISSUE No. A-1 (With 3 Year

Enlistment)

our - Ground ‘\('html TA-\!
CSAODERN AIR RALFT,” by
Major Vietor W, P n.:- contaln-
g over 350 pages and 500
illustrations, with fiy-leut bear-
ing your name,
tures  of the commanding
officers, and  General  Head-
quurters Seal, the U, 8. V. AL S,
solid gold wings same size as
shown on coupon below: a gold
embossed  genuine leather Pues
and your Tdentification

the signa-

Case

. P,
ISSUE No. €C-1 (With 1 Year Enlistment)

Our Ground School Manual, "“EVERYBODY'S
AVIATION GUIDE,” by the same author, with
250 pages, 1140 lustrations, and 600 questions und
answers on design, construction, and operation of al
types of ajreraft.  This book includes the same in-
dividual fly-leat. Same pold wings, Puss Cuse
Identification Pass goes with this issue.

Other valdues to offer,  Use coupon below, for imme
application for DESCRIPTIVE

. and

diate enlistment, or w
LITERATURE

AR

3-year enlistment fee

S

U. S. Volunteer Air Service
580 Fifth Av., New York City
C7 Enclosed find S5 00 for

and Issue No.
_ Lnclosed find 32

)1) for l-year enilstment fee

and Issue No. (-1,
(] Service Division.

L] civilian Division,

—

500 TRICKS —10C

BE POPULAR—LEARN TO ENTERTAIN ‘

Amaze and mystify vour frlends.  ¥arn Money

ar Clubs and Partles.  [t's easy, No skill
Tropired, our oDy righted lwok. **Fun
Magic—Mystery’ tells how and explaina

many Tricks vou can do Also eatalogs over
S0 Mystitying  Tricks—Ilusiins——Jokes
Pzzles—Books—European Novelties, at Re-
duced Prices. New 1 dition, profuselh
illustrated, sent postpaid, only 10¢

LYLE DOUGLAS, Station A-3, DALLAS, TEX.
PROMPT"SERVICE - LOW PRICES

BE A DETECTIVE

Earn Blg Money. Work home or travel. Make secret in
vestigations. lLixperience unnecessary. Write Dept. =, A,

American Detective System, 2190 Broadway, N. Y ,

scouting and reconnaissance, augmented by
such uses as anti-suhmarine operations, con-
voy work, carrying airplanes, transportation
orf and communication with detached units,
and under certain conditions, hombing.
“Inthe case of the large airship of proved
type of construction, built so that interior
parts are accessible Tor repair during flight

filled with  noninfammable helium gas;
cuipped with machine guns for derense or
Emited otfense s and carrving two or more

airplines 7or ~eli-protection,  valnerability

will be reduced 1o a point where it will not

militate against the airship plaving an in-
fluential role in military operations.

“=a decided are the possibilities of lighter-
than-aiv craft, it i~ Lelt that we cannot afford
to do otherwise than to iollow up its pres-
ent advantage and determine the utility and
limitations of rigid airships when cmploved
i active operations with our other naval
forces; we have all the necessarv r1acilities
ad are prepared to go ahead vigorously with
the further development of this type ot crafit,
The Committee ha~ Tound that rigid airship
development in this country lags 1ar behind
airplane development.  The expenditures on
airships have been only about 2% o1 the
total expenditures Tor aviation. It s be-
lieved that the construction of the two rigid
airships included m the hill will go tar
toward building up in this country an air-
~hip mdustry which, when it is established
on owosound basis, will be inoa position to
carry forward the commercial development
of airships.

“The Committee feels that the least that
should be done in this field is to provide tor
two rieid air~hips o1 approximately 6,000,000
cubic rect volume cach. to be used as ad-
juncts to the Heet”

AIRSHIPS NOT TO SUPPLANT STEAMSHIPS
HAVE no present vision of the sky being
darkened by multitudes ot airplanes and

airships.  Nor do I believe we shall ever

see steamships rotting alongside their docks
nor radlroads talling to pieces because of
competition from aircrait. Furthermore, all
aircratt are  still merely  instruments  of
transportation and cannot completely replace
any major branch of the armed forces—
they cannot do the work of battleships and
oi intfantry. However, T do believe that
atrcratt will hecome nulu>1)cn.~:1h1c additional
means oi transportation 1or both conumer-
cial and military purposes.  Aircrait have
considerably  complicated  modern warsare
and will remain important auxiliaries as far

43 We can now see,

It may not be pleasing to owr pride to
sce huge commercial airships flving to and
trom the United States under foreign flag-
vears before American ships are m the
air.  Even last vear the Natiomal Advisor:
Committee for Aeronautics was torced to
report briefly that the world leadership in
the design wnd construction of rieid airship-
has passed irom the United States to LEurope.
Our  great engineering  and  scientitic re-
sources are unexcelted in the world: our
monopoly ol the world's supplv of the en-
tirely satfe heliwm gas alone gives us a world
wide advantage in air-hips,

Tt i3 my opinton that huge American-
built airships as well as airplanes will prove
to be of mdizpensable commercial value and
an auxiliary of high naval value that will
add strength and prestice to our American
Navy and the American Nation.

Radio Wrinkles Wanted!
The Radio Editor, Mr. Paul E.
Welker, wants to hear from you,
if you have a good idea or wrinkle.
Make a pencil or pen and ink
sketch of the contrivance, write 59
words or so of description, and
mail to the Radio Editor, ¢/o this
magazine.
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BDI DGE-
WWhitehead

THE_ REMEDY

Don’t kill your bridge partner for making
errors —give him a copy of "Bridge,” by
Whitehead-—he'll then become a very valuable
partner. Maybe the shoe is on the other foot?
Maybe every time you play your life is at stake?
Read this little book on Bridge, by Walter C.
Whitehead, the renowned authority. Let this
expert tell you how to play—complete instruc-
tions by a new, easy, illustrated method. Each
phase thoroughly and understandingly treated.
The best players can learn much from this book.
The beginner could find no more able instructor.
Large size 9 x 12 inch book—beautiful colored
cover—100 pages.
Mail This Coupon Now—Don’t Wait!?
EXPERIMENTER PUBLISHING CO.

230 Fifth Ave., New York, N. Y.

e e ___-_-abw.

? Experimenter Publishing Co.,

: 230 Fifth Ave., New York, N. Y. l

¢ Gentlemen: Kindly send me copy _of

¢ 'Bridge,” by Whitchend, Enclosed i3 50¢

: Name .o N
: Address ..o ooo0 Lol ¥
{

City. .
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which uses
excleanely,

HOLTONS a I_mughr_

not sﬂfq_:f. We urg-:.' and
offer a ten-day compari-

son’ of Holton workman-
ship, tone, tune, ease of
playing and exclusive im-
rovements with all the
world’s gther-makes. No
obligations, no expense
«—for'few are the compar-
isonsthatdonotadd more
meaning to this name.

Write for the Haltan
' Free Loan Blank

o FranE HOLTON $COMBANY
Al L IFeLHLAEH 5T ELEHORN] WIS,

LEARN CARTOONING
COMPLETE COURSE

$100 to $500 aWeek Is Earned by Cartoonists Today
DO YOU LIKE TO DRAW?
Billy Hon’s Famous CARTOON
BOOK _Will Teach You.
A short road lo success for the
4 beginner as well as advanced  art
student. A simple, complete, up-
to-date  course in Cartooning,
consisting of 30 lessons and over
300 ' drawings, by Billy Hon, the
celebrated newspaper cartoonist.
Sent Postpaid for $1.00
WASLEY PUBLISIHING CO.
210-F West 14th St. Los Angeles, Cal.

PIMPLES

Cleared Up—often in 24 hours.  You-can
be rid of Pimples, Blackheads, Acne Eruptions on
the face or body, Barber’s Itch, Eczema, Enlarged
Pores, Qily or shiny Skin. CLEAR-TONE used since
1910 in the above conditions—simply magicalin prompt re-
sults. write today. get complete story of remarkable suceess
of CLEAR-TONE and read the enthusiastic endorsements,

FREE Just send name for full particulars and kree
Booklet, ‘A CLEAR-TONE SKIN, ' that tells
all about this quick, simple, eagy way to Clear Your Skin.

E.S. GIVENS, 568 Chemical Bldg., Kansas City, Mo.
ing many cir-

GET IDEA culars.  We

know 2 man who reads eirculars and found
an idea from which he made 300 Dollars.
Send 25 cents and we will send you our latest
bulletins of the very latesi ideas.

A.S.CERVENEC SYSTEM,Box4,Buffalo,N.Y.

¥rom Read-

By A. MERRITT
(Continued from page 78}

“ The Metal Emperor

|

“Taken! By whom?” 1 gasped. “Taken
by what—these?” I swept my hands out
toward the Horde milling around us.

“No! These are mine! These are they
who obey me!”  The golden voice now
shrilled with her passion. “Taken by—men!”

Drake had read my {ace although he could
not understand our words.

“Ruth—" he groaned.

“Taken,” T told him. “Both Ruth and
Ventnor. Taken by the armored men—the
men of Cherkis!™

“Cherkis!”  She had caught the word.
“YVes—Cherkis!  And now he and all his

men—and all his women—and every living
thing he rules shall pay! And fear not—
you two.
my own.

For 1, Norhala, will bring back

“There was a blare of trumpets,
parapet leaped a man clad all in gleaming

Upon the

red armor. From head to feet the close-
linked scales covered him. Within a hcod
shaped somewhat like the tight-fitting head
coverings of the Crusaders, a cruel face
stared at us. In the fierce black eyes no
trace of fear.

The man in scarlet threw up a hand.
“4\Who are you?’ he shouted. 'Who are you
three that come driving down upon Ruszark
thro})x’gh the rocks? We have no quarrel with
ou ?

« ] gseek a maid and a man,’ cried Norhala.
‘A maid and a man your thieves took from
me. Bring them forth! .. ..”

“Woe, woe to vou, Cherkis, and to all of
yours! For I, Norhala, am awake, and I,
Norhala, remember! Woe to you, Cherkis,
woe—f{or now all ends for you!

“Not by the gods of my mother who
turned their strength against her do I
promise this. I, Norhala, have no need of
them—1I, Norhala, who have strength greater
than theirs. And would I could crush those
gods as I shall crush you, Cherkis—and
cvery living thing of yours. Yes—and every
unliving thing as well!”

No longer halting was Norhala's speech.
It poured from the ruthless lips, flamingly.

“We go.” she cried.  "And something ot
vengeance 1 have saved for you—as is your
right.”

She tossed her arms high, and stamped
upon the back of the cubes that held us.
They quivered and sped away. Swiftly
dwindled the City's bulk, fast faded its glim-
mering, watchiul face. Above us, crouching
against the blast of our going, streamed like
a silken banner Norhala's tresses, gemmed
with the witch lights and threaded with the
flashing strands of beaded jewel fire.

Now we were far out in the Pit. The
cubes slowed. Norhala threw high her
head. TFrom her throat pealed a trumpet

call—golden, summoning, imperious. Thrice
it rang forth—and all the Pit seemed to halt
and listen.

_waany americanradiohistornvy. com
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Herschel
Logan with
drawings made
(1) before and (2}
after  Federal Schoot
frainimng.

turns INK 7o GOLD

HERSCHEL LOGAN’S first draw-
ings (1) were very poor. But he

was determined to succeed. Obtain-
ing a beginner’s position in a publish-
ing house, he studied his Federal

Course at night. Today his drawings
are seen in National Exhibits. Re-
cently he made $100.00 over his reg-
ular monthly salary. Do you like to
draw? Logan did, so he answered an
ad like this. Now compare his recent
drawing (2) with the small crudely
drawn heads he made before he took
the Federal Course. Then follow his
example and develop your talent.

Mr. Logan is just one of hundreds
of young people making good money
because of Federal Training. Oppor-
tunities in illustrating have never been
better. Publishers buy millions of dol-
lars worth of drawings every year.
Illustrating is fascinating as well as
profitable. The Federal Course in-
cludes illustrating, cartooning, letter-
ing, poster designing, window card il-
lustrating, etc. Instructions are writ-
ten by a specialist in each subject.

Fifty of the nation’s leading artists
such as Norman Rockwell, Clare
Briggs, Fontaine Fox, Neysa McMein
and others contribute lessons and
drawings especially prepared by them-
selves; all are included in the Federal
Home Study Course.

Do you like to draw? A liking for
drawing usually indicates talent which
can be developed. Send for our free
booklet, “A Road to Bigger Things.”
It explains the details of illustratin
and includes a chart to
test your ability. Profit
by Logan’s success.
Send for it now.

FEDERAL SCHOOL OF ILLUSTRATING.

5338 Federal School Bldg., Minneapolis, Minn.

Please send your free book, ‘‘A Road to Bigger
Things,”* together with Test Chart.
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TheModern Craftsmans
Waf!r_der}fwa'%r}e Sh

%Z%jh/;{ S o

o 3l
This Wonder Working Set

of Craftsman’s Tools

Makes Homework Easy! YOU can
now make anvthing on your own
private work bench.

RED JACKET
Equipment is a chest full of tools de-
signed by a master for

the private use
' of tool lovers
and men who
want to build,
construct, in-
vent and create
at home. Make
everything —
attractive fur-
niture, toys,
. home and gar-
=i den improvements. all

around manufacturing, repairing.

The Complete Equipment
consists of the powerful Red Jacket
Motor, with direct drive to the Waco
precision wood turning lathe (capac-
ity 9in.x34in.);a bench saw, that
hasdepth and side gauges scroll and
jig saw; and all accessories for both
portable and stationary power drill-
ing, buffing, grinding and cleaning.
Attaches to any light socket and
converts your work bench into a
compicte private tool and machine
shop.

THE WACO GUARANTEE

1f Not What You Want When
You Get It—Send 1t Back

ONLY $10.00 DOW N—Scnt on 10-Day Trial
FREE CRAFTS COURSE and blue print’ service
telts you how to make things.

Intercsting Literature Free
Scnd the coupon. You will be surpriscd with afl it
contains. Beautiful, Instructive, Fascinating, In-
teresting,

—~—~ ASK FOR INFORMATION _

l WACO TOOL WORKS, 542 No. Parkside Ave.
Chicago, Il

l Manager, Dept. 205. Please send me particulars
l about” 10-day frec trial, free bLlue-prints and $10

down payment,

b e

T
LearninLos Angeles/

E an electrical specialist. Gain quick success in this most
fascinatingand profitable field. Learn at National in thewenter of
tremendous electrical projects costing more than $100,000,000.00
~unlimited opportunitics now.
Practical, intensive training by National's job-experience method
in 6 to 9 months.  All technical essentials included. School
endorsed by leaders in electrical industry. You learn all branches
of electricity; radio,  Million dollar institution; all modern

equipment and training facilitics. Life
scholarship.  No age imit. Free employ FREE
ment service, Over 17,000 successful
graduates, 23rd year. Big, illustrated BOOK
84-page catalog sent FREE. Write today

NAIK@NAL ELECTRICALEEHQUL

Dept. 281 4006 So. Figueroa, LOS ANGELES CALIF.

World’e

best makes—Under.

wood Remington, Oliver—
prices smashed to almost half.

2 and it’s yours

1 Iat dela, completely rebuilt and re-
B e e e AR ANTEED for ton
rsdiandno money—bi
: s'in fu . ou 3
et e B J0-8a7. fres trial aiter. Limited fime. 80 to

2386 W. Lake St. Dept 517 bhicago

arn $250 to
$1000 Monthly

New! Different! Teaches you
Big Tricks, l1iusiona, Stage Stunts,
“Patter‘und the Principles of Mugic- Learn
t home. . Earn $250 to 31,000 & month. Write
today for Aperial affer.. TARBELL EYSTEM, INC
1926 Sunnyside Ave., Studia 14-25 Chicago, i1,

internationa! Tvnowriter

Followed upon its ending, a chanting as
goldenly  sonorous. Wild, peremptory,
trivmphant—it was a mustering shouting to
adventurous stars, buglings to buccancering
winds, cadenced heckonings to restless ranks
of viking waves, signaling to all the corsairs
and picaroons of the elemental.

A cosmic call to loot!

Under that lawless roulade the hblocks
upon which we rode quivered, and I felt a
thousand needle-pointed, roving arrows prick
me, urging me on to some jubilant, reckless
orgy of destruction.

Obeying that summoning there swirled to
us cube and globe and pyramid by the score.
By the hundreds.  They swept into our wake
and followed, lifting up behind us, like an
ever rising sea.

Higher and higher arose that metal wave
—mounting, ever mounting as other score
upon score leaped upon it, rushed up it and
swelled its crest. And soon it was so great
that it hung over us and shadowed us.

The cubes we rode swerved in their course,
and raced with ever increasing speed toward
the spangled curtains.  Still Norhala’s golden
chant lured. Higher and ever higher reached
the following wave. Now we were rising
upon a steep slope, and now the amethystine,
gleaming ring was almost over head.

Norhala’s song ceased. One breathless,
soundless moment and we had picrced the
veils. A globule of sapphire shone afar, the
clfin bubble of her home. We neared it.

I saw thrce ponies, with high and empty
saddles turquoise-studded, 1ift their heads
from their roadway browsing. For a breath
they stood, stiff with terror, then whimper-
ing, raced away.

We were at Norhala’s door. We were

lifted down. Drake and I sprang to enter.

“Wait!” .Norhala's white hands caught
us. “There is peril there—without me. You
must—Ifollow.”

We stared at her. Upon her face was no
diminishing of rage, no weakening of deter-
mination. The star-flecked eyes were not
upon us, they looked over and heyond—
coldly, calculatingly.

“Not enough,” 1 heard her whisper. “Not
enough—for that which I will do.”

We turned, following her gaze. A hun-
dred feet on high, stretching nearly across
the gorge, an incredible curtain was flung.
Over all its folds was movement—arms of
spinning glohes that thrust forth like paws,
and down upon which leaped pyramid upon
pyramid, stiffening, as they clung, like hrist-
ling spikes of hair; great bars of clicking
cubes that threw themselves out from it like
arms, flexed themselves, and drew back into
the mass. The curtain was in a ferment. It
palpitated with eagerness. It throbbed with
desire.

“Not enough!” murmured Norhala.

Her lips parted. From them came another
trumpeting—tyrannic and arrogant. The
curtain writhed. Out from it spurted thin
‘cascades of cubes. They swarmed up into
tall pillars that shook and swayed.

With blinding flash upon flash the sapphire
incandescences struck forth at their feet. .\
score of flaming columned shapes leaped up
and curved in meteor flight.  Streaming with
violet fires they shot back to the valley of
the City.

“Iai!” shouted Norhala as they flew.

“Hait"

Up darted her arms. The mighty curtain
of the Metal Things pulsed and throbbed, its
units interweaving—block and globe and
pyramid of which it was woven cach sceming
to strain at leash.

“Come!" cried Norhala, and led the way
mto her house. T stumbled over a brown-
faced, leather-cuirassed body that lay half
over, legs harring the threshold.

We were within the chamber of the pool.
About it lay a {fair dozen of the armored
men. Ruth's defense, T thought with grim
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Needed...

Radio Set Owners,
Builders and
“Hams”

The “Radio News Amateurs’ Handi-

book"is needed by all radio set owners,
builders, and experimenting ‘‘hams.”
This valuable magazine contains au-
thentic information on all the Jatest
circuits and developments of the in-
dustry. Every construction article
appearing in this remarkable handi-
book is written by the most eminent
Radio authorities. Fach circuit and
principle was thoroughly tested and
proven before a word of construc-
tional data that appears on these
pages was prepared.

The Radic News Amateurs’
Handibook is replete with accurate
circuits of carcfully tested apparatus.
The latest, most efficient methed of
power supply, new approved audio
systems, power amplification, all re-
cent recetving circuits, short-wave
outfits, transmitting sets— complete
constructional data and information
on each of these topics.

Anyone interested in Radio will
find this magazine a seemingly end-
less source of valuable information.
If your newsdealer cannot supply
you mail the coupon below. Don’t
wait! 116 pages— fully illustrated.

Price 5 Oc.

Amafenﬂ'lanibook

bv the most zminent

RADIO EXPERTS
ST

EXPERIMENTER PUB. CO.
230 Fifth Avenue New York, N.Y.

EXPERIMENTLR PUBLISHING CO.
230 Lifthr Ave., New York, N. Y,

Genflemen:  Fneiosed find 50c., for which plense
send me a copy of the RADIO NEMWS AN~
TEURS HANDIROOK,

Nine
Address

ity S State ..
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DOTHIS !

AND MAKE $5 AN HOUR!
Absolutely astounding "I'his novel, simple
device— Securograph! /i protecis checks!
Now the crooks who robbed 2250.000,000
in one yeuar by raising und forging checks
arestumped! Alvoudo i< run the rolating
wheel actoss the face of the check and no
thicf will ever make n nickel by “re-
touching™ it.

The Amazing SECUROGRAPH
1 want agents all over the country to in-
troduce this unusual, patented uricle.
Sell Securograph for $1.50 and pocket
50¢ yourself on every sale. J. Morland, of
Louisiana, sold tem Securcgrapt
board meeting he was attending. 35.
less than hatf an hour. This is the only one
of it kind! 1t took me 17 years to perfect
this astenishing article. Find out aboul
the Securograph no—also full details
about the Searrity Fountain Pen.
Write TODAY !—Grab this chance!
Write me today! Ask for full details, in-
cluding information about the sensational
Security P’en—1he wonder fountiain pen
with the Securograph feature. Or
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Act today!
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tiplies, divides, solves propor-
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GILSCON SLIDE RULE COMPANY. Stuart, Florida

delight, had been most excellent. Those
who had taken her and Ventnor had not done
so without paying toll.

A flashing drew my eyes away. Close to
the pool wherein we had first seen the white
miracle of Norhala's body, two immense pur-
ple stars blazed. Between them, like a sup-
phan: cast from Dblack iron, was Yuruk.
Poiscd upon their nether tips the two stars
guarded him.  1ead touching his knees, eyes
hidden within his iolded arms, the black
cunuch crouched.

“Goddess ! he
Merey 1™

"I osaved him,” she turned to us, “for vou
to slav. It was he who brought those who
took the maid who was mine, and the help-
less one that she loved. Now vou shall slay
han.”

Drake’s hand twitched down to his pistol.
He leveled the gun at the black eunuch.
Yuruk saw ‘it, and shricked and cowered.
Norhala laughed.

“He dies hetore the stroke falls,” she said.
“He dies doubly therefore—and that is well.”

Drake slowly lowered the automatic, and
turned to me.

“Locan't,” he said. T can't do it.
to kil him—and [ can't.”

“Master!”  The cunuch writhed toward
us. "What I did was for love of the (rod-
dess. I thought if the maid and the blasted
one were gone, that vou would follow. Then
I would be alone with the Goddess once
more.  Cherkis will not slay  them—and
Cherkis will welcome you, and give the maid
and the blasted one back to vou {or the arts
that yvou can teach him. 2Aercy, Masters, 1
meant no harm—bid the Goddess be merci-
ful!”

“Slay him,” said Norhala. “Slay him—
one ¢r both of you. It is vour right.”

“Norhala” T answered, “we cannot slay
him so. When we kill, we kill m fair fight.
The maid we love has gone. It will not
bring her back 11 we destroy him. We would
punish him—vyes.  But kill him we cannot.
And we would be aifter the maid and her
brother guickly.”

She Jooked at us, perplexity
anger.

“As vou willl” she eaid at last.  “But
Yuruk has disobeved me. That of mine,
which I committed to his care, he has given
to my enemics.

She pointed to the dead.

“Yuruk, gather up these carrion and pile
them together.”

The emnuch arose, and stole out feariully
from between the two stars.  He slithered to
hody after hoady, dragging them to the center
of the chamber, forming of them a heap.
One of the Persians was not dead. His
cves opened as Yuruk scized him.

“Water!" he begged. “Give me drink. I
burnt”

whimpered.  “Goddess !

I want

shading the

Pofelt pity. and lifted my canteen and
walked toward Inm.

“You of the beard,” said Norhala coldly,
“he shall have no water.  Drink he shall
have, and soon—drink of fire!”

The soldier's fcvered eves rolled toward
her, and read aright the ruthless face.

“Sorceress ! he spat at “Cursed
spawn of Ahriman!”

her.

The talons of Yuruk stretched around his
throat.

“Son of unclean dogs!™ whined the eunuch.
“Yau dare blaspheme the Goddess!™

He snapped the soldier’s neck as though it
had been a rotten twig. At the callous
cruelty [ stood for an instant, petrified;
heard Drake swear wildly, saw his pistol
flash up.

Norhala struck down his arm.

“Your chaunce has passed,” she said. “And
not for that shall vou slay him.”

Yuruk threw the body upon the others.
The pile was complete.
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MANN & BENTON,

“Mount!” commanded Norhala, and
pointed. He cast himscli at her icet. She
looked at one of the stars. Something of
command passed irom her, something it
understood plainly.  The star slipped for-
ward—there was an almost imperceptible
movement of its side points. The twitching
form of the black leaped irom the floor and
was thrown like a hag upon the mound of
the dead.

Then out of the violet ovals bencath the
upper tips of the stars spurted streams of
blue flame. They icll upon Yuruk and
splashed upon the heap of the slain. In the
mound was a dreadiul movement. The bodies
stiffened. They seemed to try to rise, and to
push away—dead nerves and muscles re-
sponding to the blasting cnergy passing
through them.

Out of the stars rained bolt upon bolt. In
the chamber was the sound of thunder,
crackling like broken glass. The bodics
flamed and crumbled.

Where there had been a heap of slain
capped by the black cunuch, there was but
a little whirling cloud of sad gray dust.
Caught by a passing draft, it eddied, slipped
over the floor and vanished through the door-
way. The blasting stars stood motionless,
contemplating us.  Motionless stood Nor-
hala, her wrath no whit abated.

“Listen,” she spoke abruptly. “You two
who love the maid. What you have scen is
unothing to that which you shall see—it is
but as a wisp of mist to the storm-cloud!”

“Norhala”—I found speech—"‘when was it
that the maid was captured?”

“They came long hefore dusk,” she said.
“By the night before, Yuruk had gone to
Ruszark, the city of Cherkis. And long
before dawn they were on their way hither.
The black dog told me.”

“But Yuruk was with us here at dawn of
yesterday,” I gasped.

“A night has passed since then,” she said,
“and lo! another night is almost gone.”

Stunned, I considered this. If it were
true—and not for an instant did I doubt
her word—then not {for a few hours had
we lain at the foot of the living wall in the
hall of the cones, bhut for the balance of that
day and that night, and another day and part
of still another night.

“What does she say?” Drake stared anxi-
ously into my white face.

I told him.

“Yes.” Norhala spoke again. “The dusk
before the last dusk I returned to my house.
The maid was there and sorrowing. She
told me you had gone into the valley, and
prayed me to help you and to bring you
back. I comforted her, and something—of
the peace—I gave her. But not all, for she
fought against it. A little we played to-
gether, and I left her sleeping. I sought,
and found you also sleeping. I knew no
harm would come to you, and I went my
ways—and forgot you. Then came I here
again to find Yuruk and these the maid had
slain.”

Her eyes flashed.

“I honor the maid for the battle that she
did,” she said, “though how she slew so
many strong men I know not.  All my heart
goes out to her. And therefore when I bring
lier hack she shall no more be plaything to
Norhala, but sister. And with you—it shall
be as she wills. But woe to those who have
taken her!”

From without came a rising storm of thin
wailings, insistent and eager. She paused,
listening.

“And I have an older vengeance than
this to take,” she went on. “Long have I
forgotten—and shame 1 feel that I had
forgot. So long have I forgotten all hatreds,
all lusts, all cruelty—among—those—" She
thrust a hand forth toward the hidden val-
ley. “Forgot—dwelling in the great har-
monies. Save for you, and what has be-

www americanradiohistorvy com
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Ten years ago Radio was in its infancy—today
TELEVISION is. The possibilities of TELE-
VISION are every bit as great as those of
Radio. And development will probably be
much faster, for the basic principles of TELE-
VISION are closely allied to those of Radio.
Much of the fundamental groundwork, there-
fore, has already been laid. Grow with this
infant Industry—all the thrills of the experi-
menter are here just as they were in Radio.
Lea}rn all there is to know about this new art.
This up-to-date book will give you full details
on all that has been done in the development
of TELEVISION. Written by the leading
authorities—all theories, discoveries, and
trends are fully explained and written in an
easily understandable way.

BUILD YOUR OWN
TELEVISION SET

Complete instructions for building an experimental
TELEVISION outfit are given in this remarkable
book. Anyone can build his own. Complete apparatus
can be bought very reasonably.

Over 112 pages—fully illustrated. Large size 9x12 book

Mail this coupon now! Don't wait—be the
first in your neighborhood.  You'll get
many hours of priceless enjoyment.

Experimenter Publishing Co.
230 Fifth Avenue New York, N. Y.

a0°

EXPERIMENTER PUBLISHING CO.
230 Fifth Avenue, New York, N. Y.
Gentiemen: Kindly send me a copy of TELE-

VISION. Enclosed is 50 cents.
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fallen, I would never have stirred from them,
I think. Now, awakened, I take my ven-
geance. After it is done”—she pauscd—
“after it is over 1 shall go back again. For
this awakening has in it nothing that I love.
It is a fierce and slaving fire, I shall go
back—

The shadow of far dreaming sofitcned the
angry brilliancy of hu cyes.

“Listen. vou two !’ The shadow of dream
fled. “Those that I am abont to slay are
evil—evil are they all. men and women.
Long have they heen so—yes. for cycles of

suns,  And their children grow like them—
or, if theyv Dbe gentle 'm(l with love 1or
peace. thev arc slain. or die of heartbreak.

All this mv mother told me long ago. So uo
more children shall come from them to sui-
fer, or to grow evil,”

Again she paused.

“My father ruled Ruszark,” she said at
last. “Rustum he was named, of the seed
of Rustum the Hero, even as was my mother.
They were gentle and good. and it was their
ancestors who built Ruszark when, fleeing
irom the might of Iskander. they were scaled
in the lnddcn valley by the falling mountain,
Then therc sprang from one of the families
of the nohles, and kin to mine, Cherkis!
Fvil, evil was he, and as he grew he lusted
for rule. On a mvht of terror he {ell upon
those who loved my father and slew. Barely
had my father time to flv from the city with
my mother, still but a bride, and a handful
of those loval to him. They found, by
chance, the way to this place, hiding in the
cleft which is its portal. They came, and
they were taken hy—those who are now my
peopk Then my mother. who was very
heautiiul, was lifted before him who rules
here. and she found favor in his sight, and
he had built for her this house, which is
now mine.

“And in time 1 was born—but not in this
house. Nav—in a secrct place of light where
too, arc born my people.”

A sceret place of light! Was it that vast
vault of mystery, of dancing orbs, of flames
transmuted into music into which we had
peered? And was this the explanation of
her strangenesses? Had she sucked in
there with her mother's milk the enigmatic
life of the Metal Horde? been tre m%formC(l
into hali-human changeling?  Become true
kin to them? What clse could explain—

“My mother showed me Ruszark,” her
voice checked my thoughts. “Once, when I
was little, she and my {ather bore me

through the forest and ‘through the hidden
way. [ looked upon Ruszark—-a great city,
and a caldron of cruelty and of evil.

“Not like me were my father and mother.
They longed for their Kind and sought them.
There came a time when my father, driven
by this longing, ventured forth to Ruszark,
seeking {riends to help him regain that place
—for theqc obeyed not him as they obey
me. So he could not have marched—as 1
shall—upon Ruszark.

“Cherkis caught him. And Cherkis waited,
for he knew not where to seek my mother
nor where they had lain hid.

“Petween this city and here the mountains
are great, unscalable, and the way through
them is cunningly hidden. Though thcv
tortured him, my father would not tell them
how to find that way. And after a while
my mother stole forth with those who still
remained oi hers. They left me here with
Yuruk., And Cherkis caught my mother!”

“My father was ﬂd)Cd alive. and cruci-
fied,” she whispered. “They nailed his skin
to Ruszark's gates. And when Cherkis had
had his will with my mother, he threw her
to his soldiers for their sport!

“All of those who went with them, save
one, he tortured and slew. That one escaped
and told me—me who was not yet a budding
maid. He called on me to bring vengeance

BY NATURAL METHODS
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flinching eye and a steady nerve. You
want courage, “‘sand’ and pep. All these
will be your precious possessions by tol-
lowing in the paths in which 1 have directed
thousands—You can be a real man.
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experts will show you how, guide you step by step
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problems thru the time-saving LaSalle Problem Method.
Our salary.increasing plan enables you to prepare during
your spare hours. without interference with your present
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with Motor

You ought to have this

handy Parks in your shop,

Compact, completemachine

designed like a big produc- ey
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1553 Knowlton Street. Cincinnati, Qhio
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—and he died. A year passed ... and I
am not like my mother and father . . . and
I dforgot ... dwelling here in the tran-
quilities, barred from and having no thought
for men and their ways.

“Ale, aie!” she wailed: “Woe to me that I
could forget! But now I shall take my
vengeance—I, Norhala, will stamp them flat
—Cherkis and his city of Ruszark and every-
thing it holds! I, Norhala, and my servants
shall stamp them into the rock of their val-
ley so that none shall know that they have
been!”

She threw out white arms.

The Disc had not slain her mother, then—
or any of hers? \Why had Yuruk told that
tale of her mother’s mother, and why had
he lied to me of their fate? Of course! He
had lied to play upon our terrors. To
frighten us away.

The wailings were rising in a sustained
crescendo. One of the slaying stars slipped
over the chamber floor, folded its points,
and glided out of the door.

“Come!” commanded Norhala, and led
the way. The second star closed and fol-
lowed us. We stepped over the threshold—

For one breathless moment we paused. In
iront of us reared a monster—a colossal,
headless Sphinx. Like fore legs and paws,
a ridge of pointed cubes and globes thrust
against cach side of the canyon walls. Be-
tween them for two hundred feet on high
stretched the body, a shifting, weaving mass
of the Metal Things. They formed into
gigantic cuirasses, giant hucklers, shields
and corselets of living mail. From them as
they moved came the wailings. Like a head-
less Sphynx they crouched—and as we
waited, they surged forward.

“Hai!” shouted Norhala, “Hai! my com-
panies !”

Out shot a long and slender trunk of the
cubes and spinning globes. It nuzzled us,
caught us up as an elephant would its
mahout and swept us to its crest. I tottered,
dizzily, was leld fast, and stood beside Nor-
hala upon a little, level, twinkling eyed plat-
form. At her other side swayed Drake.

Through all the monstrous shape throb-
bed an eager, impatient pulse. Like some
huge and grotesque beast, the back of the
clustered Things ran for half a mile be-
hind, tapering to a dragon tail that coiled
and twisted a full mile toward the Pit. From
this back uprose and fell immense, fan-
shaped ruffs, thickets of spikes, whipping
knouts of bristling tentacles, fanged crests.
They thrust and waved, whipped and fell
constantly. And constantly the great tail
lashed and snapped—fantastically alive.

“Hai!” shouted Norhala once more. From
her throat came again the golden chanting—
now a rclentless song of slaughter.

Up reared the monstrous bulk. Into it
ran the dragon tail. Into it poured the
fanged and bristling back.

Up, up we were thrust—three hundred
fect, four hundred, five hundred. Over the
blue globe of Norhala's house the shape
bent a gigantic leg. Spiderlike, out from
each side of it, thrust hali a score of others.

Overhead the dawn began to bhreak. We
rushed straight to the line of cliffs behind
which lay the city of the armored men—
and Ruth and Ventnor.

CHAPTER XXIV
RUSZARK

MOOTHLY moved the colossal steed;

we rode upon it as easily as though
cradled. The columned legs raised them-
sclves, bending {from a thousand joints. The
pedestals of the feet, massive as foundations
for sixteen-inch guns. fell with machinelike
precision, stamping gigantically. Under
their tread the trees snapped, and were
crushed like straw. TFrom far below came
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the sound of their crashing. The thick forest
checked our progress less than tall grass
would that of & man.

Our trail was marked by deep, black pits
in the forest’s green, clean cut and huge as
the mark upon the popplul valley. The foot-
prints of the Thing that carried us.

The wind streamed and whistled. A Jam-
mergeicr swooped down on wide funereal
wings. It peered at us, and soared away
toward the cliffs.

“There will be no carrion there for you
when I am through, black cater of the dead!”
whispered Norhala.

Steadily grew the dawn light. From Nor-
hala’s lips came again the chanting. And
now that pazean and the reckless pulse of the
monster we rode, began to creep through my
own veins, and through Drake’s too, I knew.
A “jubilant pulse streamed up, throbbing
through us. The pulse—sang !

Closer and closer came the cliffs. Down,
and crashing down, fell the trees, the noise
of their fall accompanying the chant of Nor-
hala, like wild harp chords. Now the cliffs
loomed overhead. The dawn had passed.
It was full day.

Cutting through the towering granite
scarps was a rift. Black shadows clustered
in it, thickly. Straight toward that cliff we
sped. The little platform on which we stood
began swiftly to lower. Down we sank and
down—a hundred feet, two hundred. Now
we were not more than two score yards
above the tree tops.

Out shot a neck from that which bore us,
a tremendous serpent, crested with the pyra-
mids, its immense head coroncted with them.
For hundreds of feet it stretched ahead of
us, and for twice as far behind a monstrous,
lizard-shaped body writhed.

We rode now upon a glittering blue metal
dragon, spiked and knobbed and scaled. The
weird steed of Norhala, flattening and thrust-
ing out to pierce the rift.

The rift enclosed us. Lower we dropped.
That upon which we rode became a metal
torrent roaring through the chasm. A deeper
blackness erclosed us—a tunneling. Through
that we flowed. We darted out of it into
a widening that was filled with wan light
drifting dcwn through a pinnacle-fanged
mouth miles on high. The cleft shrunk. A
thousand feet ahead was a crack, a narrow-
ing so smatl that barely could a man pass
through it.

The metal dragon halted.

Norhala's chanting changed, and became
again the arrogant clarioning. Close below
us the huge neck split. The part that had
broken off formed into a colossal pillar out
of which, mstantly, scores of arms thrust
forth. Over these arms great globes raced.
After these flew other scores of huge pyra-
mids. The manifold arms grew rigid. Quiet
for a moment, a metal Briareus, it stood.

Then at the tips of the arms the globes
began to spin—faster, faster. Upon them
the pyramids opened into a host of blazing
blue stars. The cleit leaped out in a flood
of violet light.

Now {for another instant the stars which
had heen maotionless, poised upon the whirling
spheres and joined their spinning. Cyclopean
pin wheels, they turned, and then, again as
one, they ceased.  More brilliant now was
their light and dazzling—as though in their
whirling they had ¢ gathered greater force.

From the stars came hurricanes of light-
nings. A cataract of electric flame pourcd
into the crack and splashed and guttered
down the granite walls.

The face of the precipice smoked and split.
It was whirled away in clouds of dust. The
crack widened. Lightnings these were—and
more than lightnings. Lightnings keved up
to an invincible, annihilating weapon that
could rend and split and crumble to atoms
the living granite.
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Steadily the cleit expanded. As its walls
melted, the Blasting Thing advanced, spurt-
ing its flaming torrents. Behind it we crept.
The dust of the shattered rocks swirled up
toward us like angry ghosts.  Before they
reached us they were blown away by strong
winds streaming from beneath us.

On we went, blinded and deafened.  In-
terminably. it scemed, poured forth the hur-
ricanes of blue fire. Interminably the thun-
der bellowed.

There came a louder clamor—chaotic, dull-
ing the thunders. The sides of the cleit
quivered and bent outward. With the roar
of falling worlds they split and crashed
down. Bright davlight poured in upon us.
a flood of light toward which the hillows of
dust rushed. secking escape.

And the Blasting Thing shook—
with .laughter!

as though

The stars closed. Back ran globe and
pyramid. They shd toward us. and joined

the body irom which they had broken away.
Through all that re-united mass ran a wave
of jubilation.

We glided forward out of the cleit. There
was a burst of sunlight. strangely vellow
aiter that incessant violent volleying.

I feft a shifting movement. Up and up
we were thrust. I looked bhehind me. In
the face of a skv-climbing wall of rock,
smoked a wide rift.  The billowing dust
clouds streamed out of it. pursuing. threaten-

ing. The cleft precipices quivered with
agony.
Higlher we rose and higher.

“Look!” whispered Drake.

Less than five miles away was the place
of the armored men—Ruszark, the City of
Cherkis.

And 1t was like
to life out of

some ancient ¢ity come
long dead centuries. a page
from conquering Persia’s time crumbled
book. Built around and upon a low mount,
it stond within g valley little smaller than
the Pit. The plain was level. as though ance
it had been the floor af some primeval lake.
The hill on which the city stood was its
only clevation. 1 caught the glinting of a
narrow strcam bevond it, meandering.  The
valley was ringed with precipitous cliffs fall-
ing sheer to its floor. We advanced.

The city was almost square. bulwarked by
double walls of hewn stone.  The first ram-
parts were raised a hundred {feet.  They
were turreted and parapeted and pierced with

gates. A quarter of a mile behind them the
inner walls uprose.

The city covered about twenty square
miles. It ran upward in broad terraces. It

was very fair, decked with blossoming gar-
dens and green groves. Among the cluster-
ing granite houses, red and yellow roofed.
tall spires towered. Upon the mount’s top
was a hroad, flat plaza on which were great
buildings. marble white and golden roofed.
temples T thought. or palaces—or hath.

And running to Ruszark, out of the steads
that surrounded it. were scores of little
figures. Here and there among them I
glimpsed horsemen, arms and armor glitter-
mg. All were racing to the gates and to the
shelter of the battlements,

Nearer we drew.

From Ruszark’s walls came a faint sound

of gongs, of drums, of shrill pipings. Upon
the walls hosts were gathering, hosts of
swarming  little  figures  whose  hodies
olistened.  From above them came gleam-

ings—the light striking upon helms,
:m(l javelin tips.

“Ruszark!” breathed Norhala, eves wide
and red lips smiling.  “Lo—1I am before vour
gates! Lo—I; Norhala. am her 1 was
there ever jov like this!™”

Her flaming hair whirled and snapped.
From all her sweet body came white-hot
furious force, a withering periume of de-
struction.  She pressed against me, and
I trembled at the contact.

(Continued on page 92)
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Cylinder
Outboard

LE EVINRUDE'S sensational

l F
F'rl
new achievement. Develops

ﬁ i 18 H. P. — easily drives stock rac-
) 3 ing boats better than 35 miles per
éf'/ hour. Drives sturdy runabouts 25

Y m. p. h. Absolutely vibrationless.
Dual ignition, dual carburetion, instant start~
ing. Terrific, zooming acceleration, exce
tional handling ease. Weighs only 92 pounds.
Send for free book on the Three Great
Super Eltos. Describes the 4-cylinder Quad,
the new B Class Speedster and the famous
Service Twin. Werite today.

ELTO OUTBOARD MOTOR CO.
Ole Evinrude, President
Department 48

Mason Sereet Milwaukee

< Don’t Envy the Plumber
BE ONE

$11.00-$16.00 PER DAY and work EVERY day, is
the Plumber’s wage.

Every skilled workman will tell you that Plumbers have
the best of it. WINTER and SUMMER the Plumber
s busy at top wages. No skilled Plumber I8 ever out
of & job-—compare his opportunities with any trade, plus
the opportunities of having your own shop.
We teach you Plumbing with TOOLS (not books) under
Licensed Master PLUMBERS in one of the finest
equipped schools in America. We make you a Plumber,
every branch I8 taught thoroughly—TLead Work—Blue
Print for plan reading—all other tricks.

LEARN IN 8 TO (2 WEEKS without previous
experience.

If you are making less than $60.00 a week you owe it

to yourself to investigate. Get FRIZE catalog that tells

:ln t'p.isctures and words how we teach this trade. Special

Hi now.

UNIVERSAL PLUMBING SCHOGOL
\ 2057 Troost Ave. KANSAS CITY, MO. )

&2 CHEMISTS
. I
¢ Y2 .
. I r' Our  new listing 5,000
Vb Chemieals, 2,500 iilustrations, Lab-

catulog,

{3 oratory Apparatus and 1,000 books,

! ¥ sent on reccipt of 50c.
] E ’?52 LABORATORY MATERIALS CO.
% 635 East 71st St., Chicago, U.S.A.

| Maxe money taking pictures. Prepare quickly during
spare time. Also earn while you learn. No experience
- necessary. New easy method. Nothing else like it.
Send at oance for free book, Opportunities in Modern
hotegraphy, and full particutars.
AMERICAN SCHOOL OF PHOTOGRAPHY
Dept.1425. 3601 Michigan Ave. Chicago, U. S. Aa

ANY BOOKINPRINT

h_ Delivered at your door. We pay the post-
I age. Standard authors, fine editions, new
books, all at biggest savings. Be sure to

gend posteard for Clarkson’s catalog.
Write for our greatbook catalog.

This catalog 1s a short course in
literature and i8 so used by gome of Amer-
jca’s leading universities; 300.000 book lovera

it. Free if you write no

DAVTD B. CLARKSON Fivaces

BROKER
551 CLARKSON BLDG.

DRAW CPRTONS &

TURN YOUR TALENT INTO MONEY
Cartoonists earn from $50 to $250 per
week—some even more. Remarkable new
Cirele System of Drawing teaches you in
half the usual time. &end for hooklet
and sample lesson plate explaining full
details of the Course. No salesman will

a1l
« THE NATIONAL SCHOOL

OF CARTOONING
Cleveland, Ohio

628 Penten Building

_ Ruszark through the rocks?

(Continned from page 90)

The Metal Emperor ”

Again the monster shook bencath us.
Faster we moved. Louder grew the clangor
of the drums, the gongs, the pipes. .

Now we were close upon the heels of the
last flecing stragglers. \We slackened in our
stride.  We waited until they were close to
the gates. I heard the brazen clanging of
their valves. Those shut out beat upon them.
They dragged themselves close to the base
of the battlements, and cowered there, or
crept, secking some hole in which to hide.

With a slow lowering of its height, the
Thing we rode advanced. Now its form
was that of a spindle upon whose bulging
center we three stood.

A hundred fect from the outer wall we
halted. WWe looked down upon it, not more
than fifty feet above its broad top. From
that vantage-point I could sce regiments
of soldiers crouching hehind the parapets,
companies of archers with great hows poised,
arrows at their cheeks, hundreds of leather-
jerkined men with stands of javelins at their
right hands, scores of spearsmen and men
with long, thonged slings.

Set at intervals behind the parapets were
squat, powerful engines of wood and metal,
and heside them heaps of huge, rounded
boulders. Catapults around whiclt swarmed
knots of men fixing the great stones in place,
drawing back the thick heam, that would
hurl the projectiles. IFrom every side came
others, dragging more of these ballistas,
assembling a battery against the monster
that menaced their city.

Between outer wall and inner battlements
galloped squadrons of mounted men. Upon
this inner wall the soldiers clustered as
thickly as on that between us and it, and
prepared as actively for its defense.

The city seethed. From it arose a hum-
ming. a buzzing, as of some immense angry
hive.

I visualized the spectacle we must present
to those who looked upon us—this huge in-
credible Shape of metal, alive with quick-
silver shiftings, this, as it must have scemed
to them, hellish mechanism of war captained
by a sorceress and her two familiars in
form of men. There came to me dreadful
visions of such a monster looking down
upon the peace reared battlements of New
York—the panic rush of thousands away
from it—

There was a blare of trumpets. Upon the
parapet leaped a man clad all in gleaming
red armor. From head to fect the close
linked scales covered him. Within a hood
shaped somewhat like the tight-fitting head
coverings of the Crusaders, a cruel face
stared at us. In the fierce black eyes no
trace of fear.

The man in scarlet threw up a hand.

I “Who are you?”’ he shouted. “Who are
you three that come driving down upon
We have no
quarrel with you?”

“I seek a maid and a man,’

’

cried Nor-

hala. “A maid and a man your thicves took
from me. Bring them forth!”

“Seek  elsewhere for them then,” he
shouted. “Turn now and seek clsewhere.

Go quickly. lest I loose our might upon you
and vou go forever!”

“Iittle man whose words are so big!”
laughed Norhala. “Fly who thunders! What
are vou called, little man?”

Her raillery bit deep.

“I am Kulun,” shouted the man in scarlet
armor.  “Kulun, the son of Cherkis, and
captain of his hosts. Kulun—who will cast
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Science and Invention for May, 1928/

S.Gernsbadks
RADIO
ENCYCLOPEDIA

Over 25000 copies
in the stiff binding
already sold

Vin lim
%zlgcg;c Ic'alllee
it g
IN KERATO_I;EJS?S%

The most valuable of Radio Books—S. Gerns-
back’s Encyclopedia—now the mest beautiful.
This foremost Radio Encyclopedia is now
]
NOAMe. ... .. i ittt iatsarerssvsssssssessnse
Address. .. ... e iiicas e e
Town
State.. ... ...,
|

offered in this luxurious new binding to meet
the demand for a more handsomely bound
volume. The limp Suede Leather Edition
sells for $5.00. The Keratol-leather stiff
binding still can be had for $2.00.

Remember—this is an encyclopedia—not a
dictionary! It took over two years of intensive
labor to compile it. It is the first Radio
Encyclopedia ever published.

S. Gernsback’s Radio Encyclopedia con-
tains the meaning of every word and phrase
used in the entire Radio Art. Every circuit,
part and apparatus is thoroughly explained.
A complete cross index is just one of the many
features of this remarkable book.

There are 1,930 definitions—>549 diagrams,
photographs and drawings—all simple and
easily understood. The book is nearly an
inch thick and measures 9 x 12 inches.

S. GERNSBACK
230 Fifth Avenue New York City

S. GERNSBACK 5-S-1
230 Fifth Ave., New York City
Gentlemen:

Kindly send me one copyv of The Radio
Encyclopedia. 1 wiil pay postman on delivery.
3 Limp suede leather binding
$5.00 plus postage
{J Keratol-leather binding
$2.00 plus postage
(check which binding you want)
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Coins MoneyforHustlers

Herc's the most sensatlonal profit-maker ever offered—
and 'l prove it. | guarantee every word and statement
in this advertisement to he abqulntel& trie. Qur propo-
sition 13 a gimple invention, yet an absolute mechanical
necessity to every auto owner—one that will net you

233 1/3 °/« PROFIT

or more on every sale. Tive sales mean $8.7
net for you, and cach sale takes from 5 to 10
minutes enly! No heavy sample case to carry,
your pocket will hold enough for a day's work.
You don't have to look for customers, for

t wherever an auto i3, or can be driven—at Ball
Parks, Circuses, Fairs, cte., vou've got a live
prospect, and [1='ll get the idea the minute
you show hlm vour demonstrator.

“Ride Air’" ##prinz Cushion Shock Ab-
sorbers take the plaee of all snubbers and
exnensive shock absorbers. Can he installed
by anyone. A Ford tukes 5 minutes—no holes
i bore—no bolts.  Sells at $2.50 to $8.00
ncording to car (one size fits all makes); vour
profit 233-24°7, on each sale. $20 a day 13an
eidv. average for huatlers.  Write for your
TEEE SAMPLE now

C.F.HAMILTON
Desk N5
630 W. 27th St

Los Angeles, Cal.

art you

8 In. business

g {and help you succeed

New plan. No experience or

capital needed. We furnish

everything. Spare or full time.
ou can easily make

{5'0 100 weelly

Write at once
Madison Shirt Man’f'rs., 564 Broadway, New York

f-o Men and Women Everywhere! Make Big llon-y!

% FREE BOOK Explainso portunities ag
Motion Picture Camera Man, Portrait, News
or Commercial Photo;zraphey You can learn
at homeor inour NewYork Studios. Spare or full time.
N.Y. Institute of Photography, 30 W. 33rd St..N.Y. Dept. 82

"0 DAYE FREE THIAL - MONEY BACE IF MOT SATISFIED
THE

.:3,%'3!‘0 INROGRAFN SELTIILLER

: el Jhe Perfoct Writing nstrument 1 31

Writes wich ink easy ns o lead
rencail. Won't skip, blot,
scuuh leak or soil

ands Iesatcady uniform
w of ink im
oroves hamd.
wraing |

heewcacbon
comies wich ofts
@inal Inink. Guar !
et ancced —Send No Money.
De~ i Aaboaiiaat | 2ay posaman $1.50 plus postage.
A hard, round.
wmooth ball-like
14.ut. Gotd Point.

199-305Centre St., ‘New York City

A Send for an Inkograph or sates plan booke
AGENTS mex"which shows how to make big money.

See Miles Away/

with Big 3% Ft. Telescope

Fereight car mile

away.—A. C. Palmer,
FREE ‘agiiiva
AND_SHOULDER "STRAP

SEND NO MONE Y
Y On arrtvsl pay postman $1.85, plus p etage
for $8 50. Ur send $1.85 and we pay s)o:'nze T

Money refunded if not delighted. Send ti K
FERRY & 0O DEPTS 3255 CHICAGO, U. 5.

SHIP MODEL FOR $4 28
X

Build an exaer replica of the historle Santa
Murw, the Mavitower of the La Pinta with

your own lrands. We will furnish the parts
complete for only 3£9% plus a few cenfs for
s postage. No tools needed  except asmall

Shammer.  Par's for the Congtitution (Old
Ironsides) nuv be hod for S6.9%. Write for
ot Einstrated eatalos.

MINIATURE SHIP MIODELS
Dept. S-7,

your skin under my mares in stall for them
to trample, and thrust your red flayed hody
upon a pcle in the grain ficlds to frxcrhtcn
away the crows! Does that answer you?”
Her laughter ceased, and her eyes dwelt
upon hin.
“The son of Cherkis!” I heard her mur-
mur: “lle has a son! A son—"
“Kulun,” she cried. "I am
daughiter of another Norhala and of Rus-
tum, whom Cherkis tortured and slew. Now
go, yvou spiwn of unclean toads—gn and tell
vour father that I, Norhala, am at his gates!
And bring back with you the maid and man'!
Go, I say?!”
(To be continued)
SECOND SERIAL RIGHTS

Norhala—

$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 to
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
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.

Drawing Table and Utility
Cabinet Are Easy to Build

By EDWIN M. LOVE

(Continued from page 39)

1 pc. 3-ply 34 in. X 18 in. X 6 fit. pinc
\enecr, good one side

1 pc. 5 in. X 4 in. X 10 {t. round edge pine
apron, sanded

1 pc. 2 in X 6 in. X 4 ft. pine, S4S, sanded

I pc. 1in. X9 in. X 6 ft. pine, S45, sanded

Ipc. 1in. X 3 in. X 4 ft. pinc, 548,

I pe. 3 in. X 3 in. X 2 ft.6 '.pine

1 pe. 1% in. X 3 in. X 2 ft. 6 in. pine, S4§,
sanded

1 pe. 3/16 in. X $4 in. X 8 ft. pine or hard-

wood flat molding

1 pc. 3/16 in. X 9% in. X 12 {t. pine or hard-
wood flat molding

1 pc. 15 in. X 2 it. 6 in. hardwood dowel

1 pe. ¥4 in. X 2in. X 2 {t. 6 in. hardwood
flooring

2 pe. V4in. X 2 in. X 3 ft. 6 in. hardwood
flooring

1 pair 3 in. X 3 in. loose pin butts

3 pair 2 in. X 2 in. loose pin butts

1 pair 4 in strap hinges

9 pair 114 in. glass knobs

1 34 in. fro;r catch

1 small elbow catch

TOOL LIST

Wood saws—scveral kinds—compass, fine cut, etc.
Wood chisels—scveral sizes.

Rule and small steel square,

Nail set.

Qerew drivers—several sizes.

ITammer—claw type (carpenters.)

Brace and set of wood hits.

3618-24 Baring St., Phila.,Pa. lTand drill a1 d sct of twist drills.
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93

Choose as Your Profession

Electrical
Engineering

Electricity offers a brilliant future to the young
man who is about to choose his career. Never be-
fore has there been such wonderful opportunity in
this great ficld. Big paying positions in electrical
work the world over are open

Bo So Degree to trained melll -1— men w]:u;
i possess specialized, practica
ln 3 Years knowledge. Come to the

School of Engineering of Milwaukee—the lnrgest,
the best equipped electrical school of its kind in
America. Here you arc trained in_both theory and
practice by a faculty of experts. You learn in large,
finely equippe: laboratories. If you have 14 high
school credits or equivalent, you can become an
Electrical Iingineer with a Bachelor of Secience de-
gree in 3 years. If you have not finished high
school you can make up the creditz you lack in our
short intensive Junior Electrical Ingineering
course.

Practical Electrical Education

Learn by the thorough, approved scientific meth-
ods which our twenty-three years of specializing “en-
able us to give you. In addition to Flectrical En-
gineering, the following complete courses are given:
A.C. and D.C. Armature Windin, 3%
Testing— Practical  Electricity—Commercial  Electrical
Engineering—Junior Electrical Engineering (Technical
Hagh School Course), Automotive Electricity, Electrical
Refrigeration, and Radio Sules and Service.

EARN WHILE YOU LEARN

You can_carn money to help defray part of your
expenses while learning. QOur wonderful co-operative
plan brings an Eleetrical Career within the reach of
every ambitious man. Our Free Employment De-
partment secures positions for those students who
wish to earn part or all of their expenses. In addi-
tion, the “Department will help you get a good po.n-
tton in the Elecirical industry when your training
is completed. Daily Broadcasting W.I.S.N.

New Term Opens May 7th

. Big Book FREE

Mail the coupon today for our big new illustrated
catalog. Mention the course that intereats you
most and we will send you special information.
Read about the school that trains men for practical
and quick success. See how easy it is for you to
ret the training that will enable you to step to a
splendld position and & handsome income. Mazl
in coupon right NOW. No cost or obligation.

, GCHOML oF ENGINEERIN

af Milwaukaa
Founded 190

Dept. S.I1.-528

Jackson & E. Wells Sts. Milwaukee, Wis.
—t et e e = -MAIL COUPON NOW mm e e e

SCHOOL OF ENGINEERING OF MILWAUKEE
Oept. S.I. 528, Jackson and E. Wells Sts.,
Milwaukee, Wis.

Please serd me, without cost or obligation, full particulars
of the electrical course I have checked. and your big Free
Book telling about your instltution and how it will it me for
a blg position in the electrical fleld. Also tell me about your
Earn-While-You-Learn Plan.

{Be sure to check courses interested In)

. .Electrical Englneering, B. S. Degree in 3 Years.
Commercial Electrical Engineering, 1 Year.
Junlor Electrical Engineering, 1 to 2 Years.
Master Electrician. 6 Months.
A.C. and D.C. Armature Winding, 3 Months.
Light, Motor Wirlng'and Testing, 3 Months.
...Automotive Electricity, 3 Months.
....Refrigeration, 3 Months.
....Radio Sales and Service, 3 Months.
....Home Study Laboratery Service.
.. | aminterestedinyour*Earn-While-You-Learn’ Plan
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of the month.

accepted.

| YOU will find many remarkable opportunities and real bargains in these columns.
g made every month by reliable firms, dealers and amateurs from all over the country. No matter what you may be seeking, whether sup-
plies, automobile accessories, the opportunity te maks money, or anything else,

Advertisements in this section twelve cents a word for each insertion.
should accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 words

Ten per cent discount for 6 issues, 20 per cent discount for 12 issueg,
tisements for the July issue must reach us not later than May Sth.

EXPERIMENTER PUBLISHING CO., INC., 230 Fifth Avenue, New York, N, Y,

Opportunity Ad-lets

It will pay you to read and investigate the offerings
you will find listed here the best and most attractive specials

Name and address must be included at the above rate. Cash

Objectionable or misleading advertisements not accepted. Advet-

SRl

Advertising Agencies

e ——

Airplanes, Aviation

24  Words—333  Rural  Weeklies $12.20. Ad-Meyer,

pil2-21 artford, St Louis, Mo

I ——
Biggest, Lest Catalog Model Airplanes, Parts, Supplies;

59 {ms!paid. Jdeal Compuany, 23 West 18th Street, \C\\
ork.

(Chemistry continued)

Your Chemical problems solved and working process fur-
nished for IMive Dollars. \\ute me. W, Ktedman Rich-
ards, Consulting Chemist, I 2102, Roston. Mass.

Agents Wanted

Earn $25.00 d
2,95, That FRI
overcouts, ouifit f
DIL-5, Chirago.

ily. Reil  colored  slickers, l.xinr-u:}lb‘.
White trimmed trench ceats. Spring
e. H. Clark, 232 So. Wells, Dept.

Garage Men—U-.¢ .Aloy-Num DPistons, all sizes,'all
riotors, wonderful improvement. Power-Speed-Wear, light
weight. I3e our agent. Better results.  Big Profits.
L. N. Egge, Mfg., 7701 8. Main St., Los Angeles, Calif.

Men and Women Wanted to sell subscriptions in their
cwn communities.  Can make a dollar an hour in spare
timo.  Two leading magazinex. Help given to lchinner;‘..
Write for information at once. Ageney Dept.. kxperi-
menter Publizhing ¢o., 230 Fifth Avenue, New York City.

New lnvenhon—doo% profit. Liquid quick mend for
fubries and . Stops rtuns. LEvery woman buys.
Thundred other Ll\l kel]L'h T. 1. Johnson Co., Irept. 865,
t129 Wentuworth Ave.,, Chicago.

§

$10 Every Day. Will send sample of new Wringer
Map with DBig Steel Plate on approval.  Convince your-
celf at ovur risk. INleanezy, Dept. M1, Delphos, O,

Year 15c.  Catalogues, magazines.
Covington, Kentucky.

Big bunch mail
Jventueky  Ageney.

sure.  Novel Suction
in aute, home,
or Afe for at-

Dept. ¢T-910,

Your own husiness! $100 weekly
Ash Recciver.  Sells on sight. 1
ifice.  Quick sales,  Nend for det
traetive sample with four selling pla
teardon Co., 110 E. 2hid St New York.

Den't se!l for others. LEmploy agents yourself, Make
seur own products,  Toilet Articles, Fousehold N)mial(l(\,
€e, 50007, profi Va yle  hooklet  free. National
siientific Laboratories, 1973-W Ttroad, Richmond,” Va.

3=

atrange Invention.  I'avs =20 daipy Ineeps  telephone
and iron cords from  tangling  and  kinking, Prevents
iron scorching.  Sases electrieity.  Samples free.  Never-
knot, Dept. S, 4503 Ravenswood, Chicago.

Send name, address on postcard. Tree introductory
copy Modern Salesology Magazine. 1000 money making
opportunities offered by big reliable firms; no obligation.
Kalesolory  Magazine, Desk D219, 500 No. Dearborn,
Chicago.

Mirrors resilvered at home. Costs less 5 cents per
fquare foot; you charge 75H cents.  Timmense profits plat-
ing  autoparts, reflectors, tableware, stoves, retinishing
nietalware ete.  Outfits furniched.  betails FREE.  Write
*prinkle Plater. 953, Marion, Indiana

Gold Leaf Window Letters and Script Signs. No ex-
porience; 50047 profit. Namples free. Meyer writes o
duys  profits  $141.36. Consolidated, 69-1R, West Van
Turen, Chirago.

$50.00 Weekly easy, applying Gold Initials on Automu-
biles. No experience needed. $1.45 profit _every %1
dob,  Free Samples.  Raleo Monograms,” R1043, \\dsh-
inzton. Boston, Mase,

Agents Wanted to sell Men’e ITats direct from factory.
Write for ecatalog.  Model IMat Mfg. Co., Dept. M-I1,
Last Orange, N. J.

<10 daily silvering mirrors, plating and refinishlng lamps,
r¢lectors, autos, beds, chandeliers by new method. Outfits
furnished.  Write Gunmetal Co.. Ave. D). Decatur, IIL

Rummage sales make $500.00 monthly. We start you.
furnishing everything. Experience unnecessary. Monarceh,
Diesk 4. 400 Division, Chirage

Model Airplane Engines:
5 1bs.  Stationary ]u‘ngineh. Y
13 Ibs. Circulars
Bank Bldg., Chicago.

Yo h.oop.oin 3 Ibs; 1 o op.oin
15 W op.in 10 Ibs.; 1 h p. in
11C MIFG. CO., "First Nat’'l

P
15

Send dime for 12-inch mounted propeller md circular
on free three-foor model aeroplanc, No celling. Aero
Shop, 3050 Hurlbut Ave., Detroit, Mich.

Only a Dime! ‘‘Amateur Chemist’” magazine, Nee
radio activity exberiments, ete.  Thompson-aAllen Labora
tories. 410 W. Tine, Shamokin, TPa.

Your chemical problems soived and working process
furnished  for Five Dollars.  \Vrite me. W, Stedman
Richards, Consulting Chemist, Box 2402, Boston, Mass.

Join National Society for Promotion of Aviation, one
of America’s fastest growing Aviation Socicties. No
dues, assessments, extras of any kind.  $3.00 covers all
COstS. You recelve beautiful pair silver wings., home
study lessons on avfation flight principles with diawings,
diagrams, dictionary of aviation containing 300 asiation
terms, definitions.  Aeronautical dope sheets giving valu-
able (Lna on 400 airplanes, airplane motors. In lesson
form, not a book. IEnroll now, enelosing $3.00. Every-
thing will he mailed immediately. N.X.T.A.. No. 412
fth St Dept. OSI-112-6th St., Los Angeles, Cal,

Correspondence Courses

Used correspondence school courses sold on repurchuse
basis.  Also rented and exchanged. Money-back guarantee.
Catalog free. {Courses bought). Lee Mountain, Pisgah,
Alabama.

Airplanes—=end for free cuts and Plans of our wonder-
ful two I'lace, Companion type, smali, high life wing
wonoplane and information.  How to build this ship, and
he sure it will fly, also Tropeller literature. Crawford
Adrplane Mfr, Seal Reach. Calif.

Books

Do You want to make more money? The Business Guide
containing 544 pages and over 100 illustrations shows you
how or it costs you nothing. Gives the facts you
yuess at, pay for, or negleet to look up. Nend
in full payment or write for turther detalls. Glendon
Roy, Dyer, Ohin.

Business Opportunities

want to make a dcllar an hour in your spare time?
Send  for full information, \;em vy Dept. Experimonter
Tublishing Co., 230 Fifth Ave.. Y., C.

Sell By Mail'—Dooks, novelties, bargains; large profits!
Particulars FREE! E-Elfro, 525 South Dearborn, Chicago.

Detectives
Detectives Earn Big Money. Travel. Iixcellent oppor=
tunity.  Make secret investigations. Grear demand every=
where, nerience unnecessary.  Write American Detective
System, 2190 Broadway, N.
Electricity

Electric Fun! Seventy stunts, 110 volts, $1. Cuttinzceo,
Camphell, Calif.

Engines, Motors, Dynamos

Make Electric Motors—half and ono horse-power. A. €.
induction motor winding moedels show connections plain
sight.  Learn quick easy. Dept. C, Gaines Bros., Guines-
ville, Texas,

For Boys

—
*‘The Boy Elestrician™ nocket size, 5 iltustrations,
S0e, ¥ Tillberg, Proctor, Vermont.

Print 250 Signs or Pictures an hour without press, tyvpe
or _machinery. Sample  and  particewlars  10e. Rtraco,
1M5%, Springfield, Ohio.

Free Book. Start little Mail Order business, Madwil,
5A-74 (ortlandt Street, N. Y.

Amateur Cartoonists: JMlake money In spare time with
new cartoon selling plan,  Write Nmith’s Service, \Wen-
atchee, Wash.

Learn Collection Business. (ood incume qulek results,
Interesting booklet, “*Skillful (‘nllectlnn free.  National
Collectors  Assn., 303 Wehrle Bldg., Newark, Ohia,

Chalk Talks

Laugh producing pregram, $1.00. Catalog free. BALDA
ART SERVICE, Dept. 1, Oshkosh, Wis.

Cameras and Photography Supplies

Make money in Photography. Tearn auickly at home.
Spare or full time. New plan. Nothing like 1t. I
perience  unnecessary. American \rhool of Photography,
Dept, 5333, 3601 Michigan Avenue, Chicago.

Just Out—New Patented Apron, No strings or straps—
§20.00 a day every day; over 1006, profit; commissions
daily.  Write for free offer. Sta-Put Co., Dept. 505,
=t. Louis, Mo,

Apents—Best seller; Jein Rubber Repair for tires and
tubes; supersedes mlcanw.nmn at a saving of over 800 per
cent; oput 1t on cold. It vuleanizes itsell in two minutes
and is guaranteed to last the life of the tire or tube; sells
tn every auto owner and accessory dealer. For marticulars
how to make big woney and free sample. address .Amazon
Rubber Co., Thiladelphia, Pa.. Dept. 601.

$60—$200 a week. Genuine Gold Letters for store win-
Ao Easily applied. TFree samples. Liberal offer to
Fong al agents. Metallic Letter Co., 441 B., North Clark,
vicago.

_Big money and fast sales. Every nwncr buys gold ini-
tials for his auto. You charge $1.50; muke $1.35. Ten
61 lers daily easy. Write for mrnruhr: and free samnoles,

Chemistry

Attention Chemical Experimenters! 100 chemicals con-
sisting of complete selection for the experimenter’s labora-
tory. (hemicals of highest quality obtainable. Sufficient
quantities for hundreds of experiments.  Apparatus with
this outfit to perform many (“ernmentq Really ideal for
any laboratory. Trice $4.75. 50 pleces high grade
chemical apparatus containing mo%t essential equinment
for laboratory. Worth thiree times price asked. Our
price  $7.00. TPostage nprepaid. Send money order or
C. 0O D. to Pines Chemleal Co., 1521 St. Marks Arve.,
Brooklyn, N. Y.

Learn Chemistry at Home. T. O’Conor Sloane,
nated educator and sclentific authority, will teach you. Our
home study correspondence course fits you to take a posi-
tion as echemist.  Ree our ad on page 6 of this fssue,
Chemical Institute of New York, 16 E. 30th $t., New

Ameriean Monogram Co., Dept. 71. East Orange, N, . York Citv.
Succeed With Your Own Products. Make them vourself. $4.00—Astounding Chemical Offer—$4.00. Chemical ont-
Formulas, Trocesses  Trade-Secrets, A1 lines  Catalog, fit consisting of 100 different expensive laboratory chemi-

Cirentlars free. D. Thaxlv Co., Washington, D. C.

Make $25.00 daily <M]imz & lnrm] Raifncoats and SKlickers,
rd, Blue. Green. ete. —TTat ree, Commissions
daily.  Outfit FREE. I‘llml! Bradlov 230 Bo. Wells,
Tert. AT-5, Chirago.

eals.  Generous quantities of eaeh, Ineluding apparatus.
prenaid anvwhere Tinited States. all for $4.00.  Cash or
C.0.D., only one to a customer, easily warth £20 00,
Chemicals  guaranteed  Pure. Rend order early to The
Swimmer Chemical Company, FEst. 15 years, 1500 8t
Marks Avenue, Brooklyn, N.

WWW americanradiahictarvy cam

For Inventors

_Inventions Commercialized. Tatented or Unpatented,
Write Adam TFisher Mfg. .. 265 Enright, St. Louis, Me.

Unpatented Ideas Can Be Sqld. T tell yvou how and help
You make the sule. TFree particulars (Conyrighted). Write
T. Greene, 808 Jenifer Rldg., Washingten, D. .

Patents Obtained umler cooperative payvment plan. Writo
for particulars. W, Teck, Rezlctere(l Patent Lagyer,
8585 Jenifer RBldz., W .lshingtnn D.

. Inventors. Use our special service for presenting your
insention or patent to manufacturers. Adam Fisher Mfg.
Co., 205-A Enright, £t. Louis, Mo.

Safety First. Thotostat registration of your idea. or
Invention. Jeaves yon free to negotiate In safety hefore
patenting. Particulars free. Rlueprint-Photoprint  Co.,
Patent Department. 4 BRranford Pl, Newark, N. T.

Time is important In applving for Foreign Tatents,
Inro_rm:mon free. Inquiries  solicited. Chester  Drown,
Registered  Patent Attorney, 510 Van DBuren Street,
Chicago.

£vice Free. Patents procured—reasonable—efficient
service. 25 years experience. Chester Rrown, Registered
Patent Attorney, 510 Van Buren Street, Chicago.

Inventors—We Build Medels. Send us vour rongh idea.
Qur master mechanics will develop {t for vyou into 2
practleal working  model. Thirty ¥ears «uccessful es-
nerience doing this very thing. Rest shon  enuipment.
Fxpert advice. Confidential <cervice guaranteed. Tank
reference furnished. Send for free haoklet ““The Road to
Suceess.”  Crescent Tool Co., Dept. D, Cineinnati, Ohio

feventors—vou  ean  protect  and  <ell  vour own nn-
natented  fileas,  without  cost Full  dirertions. leral
blanks. and copy Tnventors Tandbook. Postpaid $1.00.
Nazro FI. Reynolds. Tox 365, Ran Franciren, California.

Formulas

Formulas—I70 moneymakers and big {llustrated catalog
?%c.  Tdeal Mook Shop, (D) Park Ridge, T

For Sale

Fiold Glasses 5X—$7.95: TLuger Carbine Storke §1 507
Tced Colts $11.75; Colt Magazines 45 Auto. 75¢c; Frxer-
cicers %1.20. Send stamps for catalog, Tludson Sporting
Goods o, 50 Warren &t , New York City.

w -
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Health

Quit Tobacco! Tobacco or Snuff habit cured or no payl
$1.50 If cured. Sent on trial! Write IFrances Willard,
Rox 798, Los Angeles, Calif

Help Wanted

Movie Mail

attached  addressed to
all over the world;
K100 supply iimited. I(|\\lll
0. Box 331, Los Angeles, Cal

Envelopes with canceled stamps
pruminonl Hoflywood movie stars f
25 all different, postpaid fo
T, Van Wart, Dept. ¢, .

Patents Wanted

Patented or  Unpatented.

Inventions Commercialized.
St. Louls, Mo,

Write Adwn Fisher Mg, Co., 203 nright,

tent or imvention lotr
sangar, Me,

Mr. Inventor—If yon have a pa
sale, write Hattley, U8 Court St

Moulds

Photography

Men—Eapetience  unhecessary; travel: make secret in-
vestigations; repurts; salaries; expenses. Write Mwerican
Foreign Decective ltustitute, 371, St. Louis, Mo, _
Moulds Making Toys. See ad on page 7. Miscel-
Distributors—XNo canvassing; no capital.  IHonery, Roseta, lancous. 1L €. Schiercke.
a.
Help Wanted I[nstructions Musical Instruments
Earn $25 Weekly. Spare Time.  Writing for News- Violins—Deep, Mellow, Soulful—on eacy . N
2ites ) i ‘opy - B . . = asy credit teinms,
papers and  Muzazines. I “‘:”ef“‘,c I‘,"m_',‘,“\ 'IYT‘&S righ grade, vonderful instruments of my ovwn make. De-
right  Dook. “"How ('”, \l““l Ok ‘\T‘” velopment  of nuny  yeurs’ expertness.  Write frr book.
Reporting Institute, 987, St. Louis, Mo. (‘.psla‘\' Ao Ilenning, 312 Univer-tty  Duilling, Secattle,
Washington.
How to Entertain
Plays, Musical Comedies and revues. minstrel music, Old Coins
blackface skits, vaudeville acts, monologs, dialogs, rerita-
tions, entertaiuments, musical readings, stage humlhuo_ ) _
nmake-up goods. iy catalog free. T. 8. Denison & Co. . California Gald, quarter size. 27c; lalf-dollar size, 53e
623 So. Wabash, Dept. 99, Chicago. Columbian nickel and catalogue, 0. Norman Shultz, Box

Insects Wanted

Cash paid for butterflies, insects. Nee Sinclair’s Adver-
tisement on page 74.
Instruction
Learn Chemistry at Home. Dr. T. O’Conor Sloane,

noted educator and scientific authority, will teach you. Our
home stu correspondence course tits you to t: a position
as chemist. See our ad on page 6 of this ue. Chemi-
cal Institute of New York, 16 K. 30th St., New York City.

Postal  Clerks.  $158.00 to $223.00 month.
Nee your couhtry. 23 men, IR up (-ouchc:l
Franklin Institute, Dept (18,

K

Railway
Steady work.
free.  Write immediately.
Rochester, N. Y

Laboratory. We
price  Hst. Iast
East Orange, N. J.

Amateur Chemists, Duild your own
furnish  Chemicals. Write for  our
Orange Chemnical Co., 180 Amherst St.,

Men Wanted who can drive car, to qualify for 1., N
Government Chautfeur-Carrier (truck driver) jobs: $‘41
$175 month,  Write Ozment Instruction Bureau, Dept. 293,
St. Louis, Mo.

Work for Unecle Sam, Get Government Jobs. Men—
women, 18 up. Commence $05 to $158 month, Steady
work. Short hours. Paid vacation. No layoffs. uil
unnecessary. Common  education sufficient. Candidates
coached without leaving home. Full particulars and 32
page book—FREE. Write immediately. Today sure.
Franklin [nstitute, Dept. 4. Rochester, N. Y.

Inventions Wanted

Patented or

Unpatented.
205 Enright, =t. i

Inventions Commercialized.
Louis. Mo.

Write Adam Fisher Mfg. Co.,

Machinery and Tools

Concrete Building Block \Iachmex and Molds. Catalog
free. tlonerete Machine Co., 5 N. IFirst St., St. Louis, Mo,

716, Salt Lake City, Utah.

Have you a Camera? Write for frec sampic of our bixg
agazine, showing how to wmake better pictures and earn
‘Anierican 11y Camera House, Dos-
Muss,

Photography,

Photoplays Wanted

$ $ § For Photoplay Plots, Stories accepted any fulm
vised,  eriticised,  copyrighted,  marketed, D 191
Booklet  frec. Universal  Seenarvio o, 223
Nanta Moniea Bldg., Hollywoud, Calit,

Printing, Engraving and Multigraphing

200 Letterheads and 100 Envelopes, $1.10, postpaid.

Oberman Company, Dox 1268, Chicago.

Printing Outfits and Supplies

Old Money Wanted

_$2 to $560 Each paid for hundreds of Old or Odd Coing.
Keep all old nwney, it may be very valuable. Send 10¢ for
new illustrated coin value Book 4x6.  Guaranteed Prices.
Get  TPosted, we y Cash.  Clarke Coin  Company, 14
Street, Leltoy, N. Y,

Print your own cards, stationery, circulars, paper. ete.
(numle'f vutfits  $8.85; Job  T'resses 249,  Rotary
Print for others, big protit. Al eas; 3 sent.
Write tor catalog presses, type, paper, ete. Ielsey Com-
pany, -t Meriden, Conn.

250 each,
Williams

814 x 11 letterheads, envel-

$2.00, dclivered,
Pressco, Iiox 1025, Lortland,

Namples?

I
Maine,

Patent Attorneys

Wanted Ideas. Demand for novel devices however small.
If patentable inay be the neans of your independence.
Patents obtained.  Sales negotiated. Advice tree. In-
ventors Scrvice Bureau, Box 1645, Washington, . (.

Patents: Much valuable information in our illustrated
hook on patents and trademarks sent free with sketch
sheet.  Send your invention for inspection and opinion.
Write today. Diryant & Lowry, 314-A Victor Bldg., Wash:
ington, D. C.

Highest references.  I3est re-
Watsen E. Coteman, Patent

Patents. Jeoklet  free.
sults.  DPromptness assured.
Attorney, Wuashington, D. C.

Radio

Kuockdown transtormers $2.50.

Eliminator Kits $§17.75.
§ Itadio Parts Sales

30H  chokes Write for lists.
Co., Orange, N. [

5V taps,
nteed.
argers—Catalog. LKl
Indianapolis.

Bulb B Eliminators, 221%-45, 671%, 90-13
rase, branze hn h. ent—$9, 00,

Eliminato Jattery $16.50.
tro-Cheimnic Cu.mmnv of Amcri(‘l,

steel

al

- 5 Z = . -

Be the licensed radio doctor in your community. $7-310
spare time evenings. Qur co-operative plan procures all
the work you want. Necure franchiszed territory now.
Write for hooklet. (o-Operative Radlo Doctors. Dept. S,
131 Essex St., Nalem, Mass,

Richard E. Babcock, Patent Lawyer, Washington Loan
& Trust Dldg., \\.\;hlnvton, D. (., Booklet,

Monroe E. Miller, Ouray Bldg.,
Patent Lawyer, \lecham(al Electrical
ind Priority Record blank gratis,

Washington, D. (.
Experi.  Booklet

_ Patents—Send for form ‘‘Evidence of Conception’ to be
signed and witnessed. Form, fee schedule information free.
Lancaster and Allwine. Reglstered Datent Attorneys in
})Vnitced States and Canada, 242 Ouray Bldg., Washington.

Unpatented tdeas Can Be Sold. T teli you how and help
you mmake the sale. Free puarticulars, {Cepyrightedy.
Write W. T. Greene. 808 Jenifer Bldg., Washington, D. C.

Magic and Games

Free with $25 order our large die box. Send 20c for
our large catalogue of tricks, puzzles, wi sensational

escapes.  Ouks Magical Co., Dept. 513, ()shl\bs‘h, Wis.

Muagical Goods

ventritogquism. In-

Card tricks, coin tricks, hypnotism,
Fenner, 2401

gtructive 631 page books, 10e each. Gl
Jetferson, Jaouisville, Ky.

Manic—For something new and |Iin'vrvnl,. send 10¢ for
farge magical catalowue, Nterling Magie Shop, Dox 33,
Duanville, Va.

Male Help Wanted

Baggagemen,
(colared),
Railway

Firemen, Brakemen,
sleeping car, train porters
Experience unnecessary. 897
Louis,

(\\hhc or colored),
250 monthly.
l»ureau, Fast St

e
et

Patents. Time counts in applying for patents. Don't
risk delay in protecting your ideas. &eud sketch or model
for instructions or write for Free book. ‘'How to Obtain a
Patent’ and ‘‘Record of Invention” form. No charge for
information on how to proceed. Communications strictly
confidential.  Prompt, careful, efficient service. Clarence .\,

"Brien, Registered DPatent Attorney, Seaurrity lank
Building ((Ilre(.l) across street from patent offire), Wush-
ington, D, . Hee page 73.

“tnventor’s Adviser,” <Valuable Patentbook sent free.
Labiner, 3 Park Row, New York.

Patents obtained under (o -operative  Payment Plan.
Write for particelars, W, 1. Bleck, Registered Patent
Lawyer, 952 Jenifer Rldg., Washington, D. C.

Get your own patents. Forms, complete instructions $1.

Cuttingbros., Cazmpbell, Calif.

ADAM E. FISHER, Registered Patent Attorney, in
business 25 years; references; personal aftention  and
promptness assured; Dept. E. 203 Enright, St. Louis, Mo,

Men, Get Forest Ranger Job; $125-3$200 month and heme
furnished:; hunt, fish, trap.  For details, write Norton
Inst . 1511 Temple Court, Denver, 1'olo.

Immense Profits making French plate mirrors; patented

process;  easily learned. Plans  free. Weur, lxcelsior
Springs. Mo,
Miscellaneous

vour photo for
Photo returnesd
308 Tayeo

Comic Pen & Ink Sketch made from
$1.00.  Send snapshot and state hobby.
uninjured. Cartoonist. M. Ashenbrenner,
8Btreet, Menasha, Wia,

Angle Calteulator, A1l angles and sides. Trigonometry
not needed. Fraction Table. Add, subtract, Automatically
reduces Inwest term.  $1.00 each, both for $§1.30. G. O.

Matter, Board of Trade Bldg., Portland, Oregon.
Beautiful Registered Bull Pups, $1.5. Bulldogs, 501
Rockwood. DNallas, Texas.

Forms to cast Lead Soldiers, tndians, Marines, Trappers,
Animals, 151 kinds.  Send 10¢ for illustrated Catalogue.
H. C. Schiercke. 1034.72nd St.. Brooklyn, N. Y.

“Psychic Truth”’ (Tntroducing the TRIU™TIT unveiled of

mystery and oceult dressing.)  Warld wide cirenlation.
Send $1.00 “‘Oracle of TRUTH,” 092 TLovell, Worcester,
Mase

Canadian  Camp Sites on Geornian Bay given awav

absolutely free. Just pay for deed $10,
Send todav.  Robinson, 35 Burris,

 Number limited,
Tamiiton, Canada,

personal service of regictered At-
aminer. Jooklet.  Albert
Washington.

Patents. Free advice,
torney, farmer Patent Office
Jacobs, T28 Barrister Bidg.,

Patent, Trade-Marks, Copyrights, Reliable services by
an experienced practitioner devoting personal aitention to
N case.  lnquiries invited. Reference furnished. 1. ',
Pishhurne, Datent Lawyer, 523-D McGill Duilding, Wash:
ington, D. C

Trade Marks Registered—A com-
prempt  sersice for the protection
Preliminary advice gladly

Patents Procured;
prehensive experienced,
and development of your idcas.
furnished withcat charge. Booklet of information and
form for disclasing idea free on request. Irving L.
MeCathran, 202 Owen Bldg., Washington, D. €., or 41-T
Tark Row, New Yerk.

Salesmen Wanted

Sell us your spare time. Solicit  subseriptions fnr
two leading magazines in your city. You can make

dollar an hour easy. _Write for full information. \ua-mv
Trept., Experimenter Pub. Co., 23 Fifth Ave., N. Y, City.

We Pay $48.00 a Week, furnish auto and expenses to
introduce our scap and washing powder. Buss-Deach
Company, Dept. AI85, Chippewa Fualls, Wis.

Punchboard Salesmen.  $200 \Weekly. Liberal plan
assures  sales, Latest assortments. Nothing to carry.
FPull commissions on repeats. M & L Sales Co., 182 No.
Wabash, Chicago.

Punchhoard Salesmen. 2 hours daily. $100 every week.
New line. Lowest prices. Full commission on repeat husi-
ness.  (atalog Iree, Puritan Novelty flo., 1409 Jackson,
Chicago,

Nuitahle for all or part tlme. Can bo

Fiery busi-
, weights aml
Our line in-

A Good Line:
<old in big ecities or small lowns any place.
ness house needs en\clnma in Jdifferent s
qualities.  Many buy in large guantities.
cludes  stationery and is very complete, The samules
are  flat.  carry v, wolgh little, look good; prices
reaxonable.  Commis liberal and paid promptly.  Yeu
would like our offer. American Envelope Co., Mexico, Mo.

=

Song Poems

Song Poem Writers, Write Nequoia Rgngwriters” Nerviee,
f.

Sherman  Branch. Los Angeles, Cali

Song-poem Writers. .Address Monarch, 236 West 35th,
Dept. 133, New York.
Song Writers
Free — Beaver, D21-622 Goodell.

Nong Writers Guide.””
Wis,

Green Tia

Songwriters Substantial  Advance Royalties are  paid
on publishable work.,  Anyone having original ideas for
songs may subiit peems for examination and tree advice.
Walter Newceomer, 1674 Broadway, New York.

Stamps and Coins

ifying Glass Free with Approvals. Senl
\nmp Co., 1031 Harrisun  Ave.,, New

Powerful Mag
Ad. Premium
York (ity.

Tricks and Nowvelties

Inventors who derive fargest profits know and heed cer- Books on Magic Tricks, (ames. Conundrums. Riwmes,
tain simple but vital facts before applying for Tatents. Egyptian  Dream Book, Mystic X'UHUHC‘_ Teller. tage,
Our book DPatent Sense gives those facte; free. Taecey & Vaudeville, Irish Jokes, 10, 'T‘h_reo for c., roin, Verles
Lacey, 41 I© St., Waghington, D. €. Tstablished 1868, Specinlties, 5632 Ingleside, Chicago.

Patents Tvpewriters
- — Tvpewriters, all stapdard make-s. 10 un  Fully euar-
Inventions Commercialized, Tatented or Unpatented. anteed.  TFree trial.  Write for complete illnstrated lists,

Write Adam Fisher Mfg. Co., 205 Enright, 8t. Louis, Mo.

waandr oo gricanradiahictorn, oo

Nortwwestern Exchange, 121 N Francisen Ase | Chirago,
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Know your Radio

Repair your Radio

Set yourself--it’s
easy!

No matter how much or how little you
know of your radio receiver, this new
“Radio Trouble Finder” book is going
to be a big help.

It explains the common and special
faults of all the standard receivers of to-
day; tells how to recognize instantly, by
various methods, where the trouble lies
and also gives special simple tests by
which you can determine what is wrong
with your receiver. Then for each par-
ticular fault there is explained the proper
procedure for correcting it.

Book Contains 64 Pages

Size, 6 x 9, Illustrated
Handsome 2 Color Cover

“/zq ‘lmuyéﬁlw

25c oo
~.
the copy el [ PSS
Sold on All Newsstands

a

TROUBLE FINOER

U COMBMLED BY THE STAFF OF

(WS FHE

THE CONSRAD CO., Inc.
230 Fifth Avenue New York, N. Y.

5 TN S TP,

“wwulamericanradiohistorvy com . .
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Let These Guides

1

Hiwiong
Gurp

Y > CUIDE {

"_MNA'EEM[NT

DyNAMCS 6
MOToRS} | sysTeMS

INSTROMINTE £ Stomack b
TESTING ¥ g

at your finger en

_ M, B - diwony
~ tLEum(A, Bt Etemond; Euumu Bl Beamol

Hawking ;I!Awkms}?
Errcmont E(L:Emm_lt'l,:,
; LAAT)
D

TELECRAPH ; IARRLICATIONYY
OF
WIRELESS HECTRICY
BELLS |’ 7 [rerine
LiGHTING] || /k

; IND
..... . S

HAWKINS ELECTRICAL GUIDES  {oioms

3500 PAGES $1.00 A VOLUME
4700 PICTURES $1 A MONTH

Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you need to know
about Llectricity. Every important electrical subject covered so
you can understand it. asy to study and apply. A complete
practical working course, in 10 volumes. Books are pocket size;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT

Magnetism — Inauction — Experiments — Dynamos — Electric Ma-
chinery—Motors—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management
of Dynamos and Motors— Distribution Systems—Wiring—Wiring
Diagrams — Sign Flashers — Storage Batteries — Principles of Alernating
Currents and Alternators — Alternating Current Motors — Transformers —
Converters-— Rectifiers— Alternating Current Systems-  Circuit Breakers-
Measuring Tnstruments—Switchihoard—Wiring—Dower Stations—Installing
-“Telephone - Telegraph-—Wireless—Bells—Lighting—Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Tndex

of the 1en numhers.
SHIPPED FREE

Not a cent to pay until you see the books. No obligation to huy 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.

SEND NO MONEY-SEND ONLY THIS COUPON

r-----_---------_--

THEO. AUDEL & CO.
65 West 23rd Street, New York City.

Please submit me lor free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number). Ship at
ouce, prepaid, the 10 numbers. Ii satisfactory, I agree
to send you S1 within seven days and to further mail
vou $1 cach month until paid.

N AME . mbiinavivessvaseasaimaassiammsmsmont pusssss b foss

O PR O atis cisiasen dusssganssmamsrmssszmsses s byobbusssessmmasss dassos o
Fmploved DY e W8
Fome Address.. et snsesasssns

ROTOTEIICO ittt ettt st cne e
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Sedan or

$1400 22
Cash ~ SolvethisPuzzle \

Someone who answers this ad will receive, absolutely free, a fully ‘ 9
equipped Landau Model Nash Sedan, or full value in cash if preferred — {———
($1,085.00). In addition to this Nash Sedan we are also giving away, 23
absolutely free, a latest model Chevrolet Coach or its cash value 9
($595.00), a Brunswick Prismatone Phonograph, a Six Tube, Single VbR
Dial Treshman Radio Receiving Set, a Corona Portable Tvpewriter 12
and many other valuable prizes—besides Hundreds of Dollars in Cash. |
This offer is open to anyoune living in the United States, outside of 12

Chicago. 8
5

SOLVE THIS PUZZLE

The numbers in the squares to the right spell four words. The alphabet is 12
numbered. Ais 1, Bis 2 Cis 3, etc. Can you make out what the four words
arer When you do this, send me your answer right away. It may mean ’6

winning the Nash Sedan or $1,400.00 in cash.

$315.00 in Cash Extra
for Promptness

In addition to the two automobiles, the many other valuable prizes
and Hundreds of Dollars in Cash, we are also offering a Special Prize
of $315.00 in Cash for I'romptness. First prize

MAIL COUPON RIGHT AWAY winner will receive $1,400.00 in cash, or the Nash

25
15
|21

Dept. 37935 . 323 S0, Peoria St., Chicago, Il

H i Scdan and $315.00 in cash. In case of ties dupli-
H M. L. docing, Mgr., Dept. 3795 H . . . Y

} 323 S, Peorin St Chieago, M. ¢ cate prizes will be awarded each one tving. Get
§ The answer to the puzzle is.. Aieceioloy busy right away. Solve the puzzle and send me
. i your answer f(ogether with your name and
- i address written” plainly,. EVERYBODY
§ My Name e i REWARDED. Address

3 ' ,

: Address ... __ : -~ M. L. BOEING

| ] 1

' (

L) ]

B ]
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