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. R. HAAS

Director, National
Radio Institute.

- partment.”

erator of a broadcasting station, PWX of
Havana, Cuba, and earns $250 a month.

money while doing so?

Radio offers you all of these opportunities—and more!
Radio, the new infant industry; Radio, growing with
leaps and bounds; Radio, the field of endeavor with the
most promising future of all!

Pay Increases
Over $100 a month
1 am averaging any-
where from $75 to $150
a month more than I
was making before en-
rolling with you.
would not  consider
$10,000 too much for
_ the course.
(signed) A. N. Long,
120 Ne. Muin St.,
Greensburg., Pa.

Doubles Salary

1 can very easily make
double the amount of
money now than before 1
} enrolled with von. Your

course has benefited me

approximately 83,000
| over and above what I
would have earned had
1 not taken it.

T. Winder.

731 Belford Ave.,

Grand Junction, Colo.

From $I5 to $80 a Week
Before I enrolled with you I was mak-
ing 815 a week on a farm, Now, I
$2,080 to $4,420 a year,

and_the work ig a hun-

dred times easler than
before. Since graduat-
ing a little over a year
ago, 1 have earned al-
b most $4,000 and I be-
g lieve the course will be

worth at least $100,000

earn  from

to me.
(signed)
Geo. A. Adams,
Route 1, Bex 10,
Tamaqua, Pa.

Merle Wetzel, one of my
students,
is now making three times what he did before
becoming a radio expert.

present position as manager of this Radio De-
Another graduate is now an op-

reports that he

dustry.

|

Do you

Still another graduate, only 16 years old, is
averaging $70 a week in a radio store.

ig Paying Positions

Do you want to earn far more money than you ever
dreamed possible? Do you want to be your own boss?
—to have a profitable business of your own?
want to travel the whole world over—and make big

aYear/|

Hun-

dreds of other former students enthusiastically .

Emmett Welch  tell of their successes as radio experts! The L:B

writes that after finishing my training, he field of Radio today is a real treasure house I
made $300 a month and all expenses. George of wonderful opportunities. It offers re- |

Jones says: “To your course I credit my wards beyond your fondest dreams! Mail YN,

coupon today for my Free Book just out— ¢ £/ !
which explains in detail the amazing oppor-
tunities in this World’s Fastest-Growing In-

aiting

Hardly a week goes by without our receiving urgent
calls for our graduates.
competent Radio Engineer”—“We want men with
executive ability in addition to radio knowledge to

“We need the services of a

become our local managers”—*“We require the services

"This Wonderful FREE BOOK Has Shown

Thousands The Way To
This Free Book has opened the

eyes of thousands to the glorious
opportunities in Radio. Never in
all history has an industry jumped
into prominence so rapidly! Mil-
lions of dollars now spent yearly
on Radio. Hundreds of big money
positions have been created almost
overnight.  Thousands of men
trained in Radio are needed. If
you are ambitious—if you are look-
ing for a field which offers big
money, fascinating work, advance-
ment, and a real future, send for
this Free Book. It costs you noth-
ing. You obligate yourself in no
way. Yet this book can easily
mean all the difference between
the work you are doing now and
wonderful success! Before you
forget—mail the coupon NOW'!

of several resident demonstrators”—these are just a
few small indications of the great variety of oppor-
tunities open to our graduates.

Bigger Money

NATIONAL
RADIO
INSTITUTE

Dept. 14-JA
Washington,D.C. /

E. R. HASS,
NATIONAL RADIO INSTITUTE,
Dept. 14-JA, Washington, D. C,

Without obligation on my part, please send me the free
hook “Rich Rewards in Radio,” with full details as to how
I can quickly train for the position of “Certified Radio-
trician” in my spare hours at home. Also tell me how
your free Employment Service will help me secure a good
paying position, and about your special short-time offer.
Please write plainly.
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J. R. Morgan, Columbus, Ohio, makes $30
to $50 a day in bu,mess for himself

Herbert Dickerson,
Warrenton, Va.,
makes $7,500 a year

Automohve Electricity pays W.E. Pence,
Albany, Oregon, over $9,000 a year

Electricity —
the World’s
Big PayField

Electricity is the field of
the greatest opportunities.
In all other trades and
professions competition is
so keen from over-erowd-
ing that only the excep-
tional man ean get to
the top.

Not so in the Eleetrieal
line.

Here is a profession that
is fairly bubbling with
possibilities — with thou-
sands of chances for won-
derful success. We stand
today on the very thresh-
old of the real Iilectrical
Age—an Age when every-
thing now operated by
steam or gas or horses,
will be moved by Tleetri-
city. DBut it is an Age de-
manding specinlists—
trained men — Eleetrical
Experts. Such men can
easily eflrn from $12 to
$30 a day.

Money is being poured into
the Electrical Industry at the
rate of a billion dollars a
year. Think of it—a thou-
sand million dollars a year
for electrical expansion, This
means—men — jobsi— oppor-
tunities.

My big book the “Vital Facts”
of the electrical industry and
the wonderful opportunities
that await *‘Cooke Trained
Men”’ tells you all about this
Big Pay TField.

MailCoupon
for the Free
Vital FACTS

Are
IWi

Elec@rmai Experts

@‘&

To Fill mg Pay Job

It’s a shame for you to earn $15 or $20 or $30 a week, when in the same six days

as an Electrical Expert you can make $70 to $200 a week—and do it easier—not
work half so hard. Why then remain in the small-pay game, in a line of work that offers no chance, no
big promotion, no big income? Fit yourself for arealjobin the great electrical industry. I'll show you how.

Be an Electrical Expest
Earn $3,500 to $10,000 a Year

Today even the ordinary Electrician— the “screw driver” kind—is making money—big money. But
it’s the trained man—the man who knows the whys and wherefores of Electricity—the “Electrical
Expert”—who is picked out to *“boss” the ordinary Electricians—to boss the Big Jobs—the jobs that

pay $3,500 to $10,000 a Year.

Get in line for one of these “Big Jobs” by enrolling now for my easily

learned, quickly grasped, right-up-to-the-minute, Spare-Time Home-Study Course in Practical Electricity.

Age or Lack of Experience

No Drawback

You don’t have to be a College Man; you don’t
have to be a High School Graduate. As Chief
Engineer of the Chicago Engineering Works, I
know exactly the kind of training you need, and
I will give you that training. My Course in Elec-
tricity is the most simple, thorough and success-
ful in existence, and offers every man, regardless
of age, education, or previous exper:ence the chance to be-
come, in a very short time, an ‘“Electrical Expert,” able to
make from $70 to $200 a week.

FREE Electrical Working Outfit FREE

With me, you do practical work—at home. You
start right in after your first few lessons to work
at your profession in the regular way. For this you need
tools, and I give them to you absolutely free—a whole kit,
a complete outfit, one that would cost you $12 to $15.

Your Satisfaction Guaranteed

So sure am I that you can learn Electricity—so
sure am I that after studymg with me, you, too,
can get into the ‘‘big money” class in electrical work, that I
will guarantee under bondto return every single penny paid
me in tuition, if, when you have finished my Course, you
are not satisfied it was the best investment you ever made.

Guarantee Backed by a Million
Dollar Iastitution

Back of me in_myTguarantee, stands the Chicago
Engineering Works, Inc, a million dollar institu-
tion, thus assuring to every student enrolled, not only a
wonderful training in Electricity, but an unsurpassed Stu-
dent Service as well.

The Cooke Trained Man is the ‘Big Pay’Man

It’s this Service that makes “‘Cooke” training different

from any other training. It" s this Service, plus “‘Cooke’”

Training, that makes the *‘Cooke” Trained Man the
“Big- Pay Man,” everywhere.

Be a “Cooke’ Trained Man and earn $12 to $30 a day==

$70 to $200 a week—$3,500 to $10,000 a year.

Get Started Now—Mail Coupon

I want to send you my Electrical Book and Proof Lessons
both Free. These cost you nothing and you'll enjoy them.
Make the start todav for a bright future in Electricity,
Send in Coupon—NOW.

L. L. Cooke, Chief Engineer

Chicago Engineering Works

Chicago

2150 Lawrence Ave., Dept, 26

(fse this Free Outfit Cb,u[w’n %

The Man Who Makes I

L. L. COOKE,
Dept. 26 “Big-Pay’” Men
-;”, 2150 Lawrence Ave., Chicago I
¥ Dear Sir: Send at once, Sample Lessons, your Big

. Book, and full particulars of_your Free Outfit and
Home Study Course, also the Free Radio Course—all
fully prepaid without obligation on my part. I

E Address..... Ceveseeusrens 00 00000 IO0EOCONCO0RIN00E0AA0A I
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How theLaSalle Problem Method
Bdges the Salar—

When you apply for a job,
what is the first question? t]
Why, nine times out of ten, X
is ‘‘\What EXPERIENCLE have you
had?’”’  —Not ““How many years at busi-
ness,’”’ understand, but ““What actual work
haveyouperformedsimilartothe work called
for by the position you now are seeking ?*’

Tor the sake of your {future, therefore, it
will pay youwell to ask yourself this question:

Howrapidly are you acquiring the KIND
of experience that you can CASH?

For instance —

Are you dcepending upon your contact with
the head bookkceper for your understanding of
ACCOUNTANCY?

—Upon hit-or-miss experience in the selling field
for your understanding of SALESMANSHIP?

—Upon the routine transactions of the shipping
department for your understanding of TRAFFIC
MANAGEMENT?

—Upon the occasional discussion of jsolated con-
tracts for your understanding of LAW

=—Upon your lunch-time chats with representa-
tives of investment houses for your understanding
of FINANCE?

Don't think, for a moment, that you can
DODGE the facts which govern salary by
saying that other men have come up from
the ranks thru day-to-day experience alone.
They have—but—business moves at a far
swifter pace than it moved even ten years
ago. The great demand is for youth and
energy trained in the how and why.

Obviously, then, you cannot escape the
following arrcsting challenge:

How~— in the shortest possiblc time—can
you PLUS your day-to-day experience
aith a practical working knowledge of the
BEST ways for performing the special
tasks of the higher positions?

During the past fourteen years more than
450,000 men have faced that question
squarely—and have found their answer in
the LASALLE PROBLEM METHOD.

* * ES

When thousands and thousands of men
in the United States and Canada (not to
mention many hundreds in England, Aus-
tralia, China and other foreign countries)
choose the LaSalle Problem Method to
speed their progress —when within only
three months’ time as many as 1,193 LaSalle
members report definite  salary-increases
totalling $1,248,526—when the average in-
crease so reported is 89 per cent—surcly
the LaSalle Problem Method must offer an

/ {

—~Why in three months’ |

time alone as many as
1,193 LaSalle members
reported definite salary-
increases totalling
$1,248,526, an average
increase per man of 89
per cent!
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unusually sound way of securing quickly the
KIND of experience that can be CASHED,

It does. —And herc is WHY:
You Learn By Doing

Suppose it were your privilege every day
to sit in confercnce with the head of your
firm. Suppose every day he were to lay
before you in systematic order the various
problems he is compelled to solve, and were
to explain to you the principles by which
he solves them. Suppose that one by one
youwereto WORK THOSE PROBLEMS
OUT — returning to him . ¢very day for
counsel and assistance —

Granted that privilege, surely your ad-
vancement would be faster —BY FAR —
than that of the man who is compelled to
pick up experience hit-or-miss.

Under the LaSalle Problem Method you
pursue, to all intents and purposes, that
identical plan. You advance by SOLV-
ING PROBLEMS.

Only —instead of having at your com-
mand the counsel of a single individual—
your Chief—you have back of you the
organized experience of the largest busi-
ness training institution in the world, the
authoritative findings of scores of able spe-
cialists, the actual procedure of the most
successful business houses in America.

Thus —instead of fumbling and blunder-
ing and maybe losing a job now and then,
youare COACHED in the solving of the very
problems you must face in the higher posi-
tions. Step by step, you work them out for
yourself —until, at the conclusion of your
training in a given branch of business, you

have at your finger-tips the
) KIND of experience that men are
' willingand glad to pay real moncey for.
In view of that opportunity, is it not

folly to let the days and weeks and
monthsslip away from you, when by tak-

ing thought you can put yourself in line

for a high-salaried executive position?

The Reward of Training

Between the routine job and the re-

sponsible executive position there is a

salary-gap which is separating thousands
of men from financial independence,

On the one side of the gap are long hours,
low pay, little more than the bare neccessi-
ties. On the other side arc comparative
freedom from supervision, an income of
$5,000 a year or better, the comforts and
luxuries of life.

The only routes that cantake a man across
the gap are all of them marked “EXNXPERI-
ENCE"'—and of all those routes the only
one that BRIDGES the gap is—HOML-
STUDY TRAINING.

If you are intent to save the years you otherwise
would waste, you cannot afford to turn away from that
bridge—you cannot, indeed, atford even to turn this
page—until you have_taken the necessary steps to
FIND the bridge and USE it!

The coupon just below this text will bring you a
fascinating book —the story of how onc man took
this shorter route to success and earned for himself
““I'en Years’ Promotion in One.” *'Get this book,”
said a prominent Chicago executive, “even if you
have to pav five dollars for it,” LaSalle wili send it
to you FRLEE. With this book LaSalle will send
vou also complete information regarding the train-
ing vou are Interested in, together with details of its
convenient payment plan,

Take your first real step toward that better posi-
tion by placing the coupon in the mail TODAY.

LaSalle Extension University
The Largest Business Training Institution in the World

Dept. 9384.R Chicago, Illinois
Upon request, the book **Ten Years’ Promotion in One,”
and material completely descriptive of the course and serv-
jice that interests you, will gladly be sent without cost or
obligation. Indicate your choice by checking, and write
below your name and address.
OBusiness Management
OTraffic Management
OHigher Accountancy
OModern Salesmanship
[ORailway Station Man-=
agement
DOLaw-—Degree of LL. B,
OCommercial Law
Dindustrial M
Efficiency
OBanking and Finance

OModern Business Corre-
spondence and Practice
[OModern Foremanship
and Production Methods
OPersonnel and Employ-
ment Management
OExpert Bookkecping

OBusiness English
C ish

cial Sp
OEffective Speaking
0C. P. A. Coaching

Present Position
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Watch for
These
Departments
in the

MOTOR

TOURIST

THE OPEN ROAD

One of the most valuable departments in
this magazine is “THE OPEN ROAD.”
Fach month, in this department. are shown
different important highways and routes in
the United States in map form so that in a
short time anyone can become familiar with
the best highways in the country.

CAMPSITES

This department is for the man who wants
to camp 1 the outdoors on his motor trip.
It shows the number and location of camp-
sites in every staté in the Union.

PARKS

One of the most desirable features of
touring in America is the prevalence of
wonderful, scenic parks, especially the great
National Parks. There is a special depart.
ment for these places.

RADIO IN CAMP

This is an unusunal department for the
man who is interested in Radio as a pleas-
ant adjunct to the motor trip. It is com-
piled by a stafl of the foremost Radio Lx-
perts in America.

ROADSIDE REPAIRS

Tvery autoist will welcome this depart-
ment as a friend in need when the car
breaks down on the road. Every line in it
1s of valiuc to every motorist,

AROUND THE CAMP-
FIRE

New and intcresting things that come up
from day to day and are of value to the
motor traveller are in this department. [t
1s a section of the hook ‘in which the reader
always feels a personal interest.

NEW ACCESSORIES

A department for the Motor Car in which
every new and worthy accessory of value to
the Motor Camper and Tourist is detailed.

“I'hen there are many feature articles writ-
ten by men who have travelled everywhere in
America. They tell of their trips and experi-

ences and give many valuable hints on

what to take on a trip, what to look
out for and how to get the ut-
most in pleasure from the
trip.

-
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The Greatest Sport in the World

SEEING AMERICA
In Your Car

You don’t know what you are missing. The idea this summer
is to take that vacation of yours in your car. Don't leave it
in the garage. Save hotel bills and all those heavy travelling
expenses by taking your car with you.

And don’t forget those happy week-ends in your own state—
let the car take you.

MOTOR CAMPER & TOURIST, the Motor Tourist’s
magazine, tells you where you can go, how to make the trip
at a minimum expense, what roads to travel and what to see
on the trip.

MOTOR CAMPER & TOURIST is edited by H. Gerns-
back, Editor of Radio News, Science and Invention, and
Practical Electrics.

Get the new idea—see America in your car!

the New Magazine

ON ALL NEWSSTANDS
25¢C

Subscriptions: $2.50 the vear,

MOTOR

Foreigh 50c¢ extra.

GERMOTT PUBLISHING CO.

Incorporated

New York City

23 Park Place

CAMPER &
TOURIST

Owners

l.icensed Publishers—Experimenter Publishing Co.: also
Publishers of RADIO NEWS, SCIENCE AND INVEN-
TION and PRACTICAL ELECTRICS.
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FREE PROO

for the big-money jobs.

TRICAL JOBS

or It Doesnt Cost You One Cent

As Chief Engincer of the famous S & H Electrical Works I know ex-

actly what you need to make you a high-class, electrical expert, capable
of earning from $65 to $200 a week. I will fit you at home, in a few weeks,
Experience unnecessary.
Service free. Also unlimited advisory service—long after you have finished
training for the high electrical jobs, and your own profitable business.

S & H Employment

S & H is backed by the Lincoln Institute of Technology.

ThatYou Can
Step Into

These Electrical Jobs Quick

1{ % JI1Y take chances? You want to step
quickly into the big-money field of
electricity, where there are countless
opportunities. Naturally you want
only the latest approved method of home
training — the method endorsed by leading
electrical experts. The method that doesn’t
hesitate to guarantee its promisc to you.

As chief engincer of the S & H Engineer-
ing Co., I studied years upon the problem of
making it possible for ambitious men who
like clectrical work to get the big-pay jobs
without technical school or college education.
I knew that every day the tragic shortage of
technical experts hampered electrical prog-
ress. At last I discovered and copyrighted
this remarkable Shop Type training in elec-
tricity, the biggest advance in 20 years in
teaching electricity.

No Experience Needed

And now any man of average intelligence
can step into these big-pay jobs. In your own
home you can have the practical, actual shop
type training. That's the secret of the amaz-
ing success of S & I graduates—I discov-
ered how to apply practical training with the
theory of electricity so that even men who
have never finished grade school are gradu-
ating into salaries they never drecamed they
could command. My great satisfaction is
that I made it possible for men to step quick-
ly into high positions of electricity—made
long vears of apprenticeship and small-pay
toil in this great field unnecessary.

I Ask Only Twenty Weeks

This training is so plain, so simple, that
many of my students graduate and enter the

S & H ENGINEERING CO.

Affiliated with Lincoln Institute of Technology

1422 W. Monroe St.

Dept. L-2

is Amazing New Way

profession in only 20 weeks’ time. And yet
so thorough that S & H graduates arc in
constant demand because they are trained in
every branch of electricity. No wonder elec-
trical experts have hailed this common-sense,
practical, result-proving training as a boon
to the electrical profession—so sadly in need
of well-trained men.

A Legal Binding Guarantee

You can’t afford to miss this chance to forsake
small-pay work and start upon a career of cer-
tain big money. Remember, you have the abso-
lute guarantee of the § & H Engineering Co.,
and the Lincoln lnstitute of Technology back of
this tramning. Your diploma will be from the
Lincoln Tech. If when you have finished the
course you are not satisfied, every cent will be
refunded. No questions asked. We can afford
to make this guarantee because I know that what
I have done for others I can do for you. You
will find that this new method of training far sur
passes any other you have ever heard about. It
makes you a real electrical expert, with the Lin-
coln Institute of Technology back of you.

Electrical Outfit Free

So that you can begin to earn while you are
training—many of my students make far more
than the cost of training after the first few les-
sons—you are entitled to my special offer of a
complete outfit of electrical apparatus, instruments
and am)hances FREE, IF YOU MAIL COUPON
AT ONCIE. Thus nglxt at the start you have
cquipment {or actual shop type training without a
cent of cost. Here for the first
time you have this remarkable of-

v NP
fer, plus the oprivileges of the p Chict Engincer 1
fan;ous S & H YXmployment Serv- 1S ‘,},H Engineering Co., 1
ice and Unlimited Ad\lsory Serv- N : 14Cl \\g\l(l)?me St., Dept. L-2 :
icc.  And even that isn’'t all—I — 1cago
have still another amazing of- bt \\ Please scnd me full particulars of :
fer—Mail coupon today and 3 T, your training in practical electricity 1
I'I 1ell you about it. » ‘and details of your remarkable free 1
Don’t delay. offer to those who cnroll now. I
understand this is frec and does not
obligate me in any way. [
]
Name (¢ . 1Gasezs -mtls o« - - AT BI0 + gD IE 2" 1
¥ S Address .. OE S M s abReeas. L. :
e City ror . MAanaafaid B ... . 5. .5 State...... 1
[ ]
]

Chicago, Il

wanted

Supervising Engincers

Supervising Engineers for large
power plants and systems always are
in demand and hold positions of in-

fluence and big pay. I fit you for
these jobs.
Superintendents

You can be quickly equipped to ac-
cept big positions as superintendents
of municipal svstems—every city, even

| towns and villages, have plants that
| need men constantly.

Foremen

One-half of all the business in the
United States is electrical—many bat-
tery stations and electrical plants
choose the S & H Shop type trained
man for foreman and superintending
positions.

Business of Your Own

And a business of your own—scores of
my graduates have cstablished themselves
in husiness wi i Unholz and
Farina were common laborers when they
wrote to me, now they head the prosperous
U & F Electrical Company, Chicago. No
profession in the world offers So many op-
portunities for a paying business of ‘your
own,

1
1
1
1
!
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SCIENCE and INVENTION READERS’ BUREAU

Time and Postage Saver

N every issue of SCIENCE and If the advertiser requires any money
INVENTION you undoubtedly . or stamps to be sent to pay the mailing
see numerous articles advertised about charges on his catalogue or descriptive
which you would like to have further literature, please be sure to enclose the
information. S correct amount with the coupon.

We will transmit to the various adver-
tisers your request for information on
~ their products.

To sit down and write an individual -
letter to each of these respective con-
cerns, regarding the article on which

you desire information, would be quite This service will appear regularly
a task. every month on this same page in
As a special service to our readers, we SCIENCE and INVENTION.

will write the letters for you, thus sav- If there is any Manufacturer not ad-
ing your time and money. vertising in this month’s issue of
Just write the names of the products SCIENCE and INVENTION from
about which you want information, and whom you would like to receive litera-
to avoid error the addresses of the man- ture, write his name, address and the

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

READERS’ SERVICE BUREAU, S
Experimenter Publishing Co., Inc., 53 Park Place, New York, IN. Y.

Please advise the firms listed below that I would like to receive detailed information on their product

as advertised in the .. . issue of SCIENCE and INVENTION.
If Catalogue
. . . of complete
NAME ADDRESS List here specific article on line is want.

hi o ish literature. :
which you wish literatur N

this column.

If you desire any special information from a manufacturer whose advertisement does not appear in this month’s
issue, use this space.

Your own name here. ... e

If you are a dealer
check here. Address
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Solid
Mahogany
Cabinet
of unique and
artistic design

Sold with or
without the
Loud Speaker
Combination

Zomplete with all accessories

known to radio.
Oscillating System. This discovery of Carl Pfanstiehl is the big sen
real improvement over the Neutrodyne, Superhetrodyne, Regenerative,
It brings to radio a new degree of musical quality. Its selectivity will deli

WRITE TODAY for full particulars of this most exceptional offer.

They are licensed under Pfanstiehl Patents Pendin
sation of the 1924-25 radio season. It brings the first

Marshall Sets embody the very latest improvements
g, and utilize the wonderfully efficient Pfanstiehl Non-

and Reflex circuits. It is positively non-regenerative.
ght the experienced radio operator. Yet it is so easy

to tune that the novice will handle it like an expert.

This is the remarkable offer we are prepared to make you!
doesn’t make good our claims, back it comes, and your deposit will be ¢
it in easy monthly installments. You don't risk a cent when ordering from us.

prompt shipment can be made. Everyone predicts a serious shortage of radio

Beautiful Solid Mahogany Cabinets

Just compare the beautiful outfit pictured above with the usual radio box and
horn! The speaker cabinet appears as part of thczcmbination unit. Designed
by a master designer—fashioned of the finest sulid mahogany, it will har-
monize with the furnishings of the finest homes. Yet through our different
way of merchandising, this exceptional cabinet value —plus the unequalled
mechanical qualities of the Marshall Set—plus easy terms— costs you actu-
ally less money than the ordinary sets sell for on a cash basis.

Complete Outfits If Desired

In buying from Marshall, you have the choice of a set complete with all
accessories, or the set alone. You have choice of dry cell or storage battery
outfits. Unless you already own the accessories, you can buy them from us
at less-than-market prices, with your set, on easy terms, Your outfit will
come all ready to set up and operate within a few minutes,—saving time and
trouble — and saving money, too.

MARSHALL RADIO PRODUCTS, INC.
Marshall Blvd. and 19th Street, Dept. 14-26, Chicago

Easy Monthly Payments—2Wecks Free Trial

Two weexs to prove that the outfit you select is everything we have said for it. If it
heerfully refunded. But if it fulfills all your expectations, you may pay for

radio buyers the country over are rushing to take advantage of such an offer? If

You rmust be satisfied, or we don’t do business. Is it any wonder that
YOU are interested, figure on_getting your order in early, while

supplies this season. Send for full particulars today.

Send Coupon for Special Offer!

If you have any idea of buying a radio set this year, don’t let this
chance slip by. Our terms and liberal guarantees have set a new
pace in the radio business. The low prices we will make you on
a 3,4, or 5 tube Marshall set will surprise you. A letter, postcard,
or just coupon will do. But send it today.

Winte.

We also have n most favovable offer for radio dealers.

'
Marshall Radio Products, Inc.
Marshall Blvd. and 19th St.. Dept. 14.26, Chicago
Please send me your special offer price, terms and full description of Marshali Radio
Outfits. Though I may change my mind on receiving your proposition, my prefer-
ence now is for a:

5 Tube (Please check)
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Build Your

New Receiver
this Month

VIA

‘onsrad

Your pick of Radio books,
patterns or diagrams on
more than 150 of the Prac-
tical Radio Receivers in use

today, compiled by the fore-
most radio authorities in the

country and every one au-
thentic, complete and prac-
tical—also books and litera-

ture on the care and opera-
7 tion of every part of your
% N&w;‘“ﬁ-- Radio Set.

PUALHEAL PALIO
¥ WECEIVING SE'S
b4 -

Sold by Al [yl
Reliable 'ﬁ;gﬂyw
Radio Dealers

or write direct to

v
The Consrad Co.

233 Fulton Street
New York City

nsra

RADIO’S FOREMOST PUBLISHERS
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DOWN

Ten Days’ Free Trial

Yes, only $3.00 down puts this genuine

late model Shipman-Ward  Rebuilt
Underwood in your home. You can
try it, test it, and then decide. Sec for

yoursclf how new it is, how it writcs.
You must be satisfied. Your $3.00 un-
conditionally returned if at the end of
ten days you are not satisfied. The en
tire transaction will not cost you one cent.

Easy Monthly Payments

Little more than rental. Balance of
payments so small you will hardly notice
them, while you enjoy the use of this
wonderful machine. You don't have to
scrimp and save to pay cash. All at a
big saving to you.

Five Year Written Guarantee

With cvery typewriter we give a writ-
ten guarantee. These machines are
rebuilt like new by the famous SHIP-
MAN - WARD PROCESS. Equipped

And it’s yours

The Greatest Typewriter Bargain

Ever Offered

Right now we are making you the greatest typewriter
offer you ever dreamcd of—an eye opener.
ful standard Shipman-Ward Rebuilt Underwood only
$3.00 down. Tendays’ free trial and the easiest monthly
payments, shipped cirect to you from our big factory.

This wonder-

with late improvements. You can't tell
them from a new machine. The world's
standard typewriter, the same models as
sold by the Underwood Typewriter Com-
pany today, at a big saving to you. Act
Now! Get this splendid offer and save
money,

Free Book of Facts

Write for this frce book of facts explain-
ing Shipman-Ward's wonderful system
of rebuilding typewriters. We show you
exactly how it's done. How you are able
to buy them. Comniplete and valuable
information about the typewriter indus-
try, both instructive and educational.

ACT NOW!
Free with Every Typewriter

A complete course in touch typewriting.
You don't have to know how to operatc
a typewriter. You can learn to operate
this machine in one day. We also give
frec a waterproof cover and all tools that
come with a typcwriter.

Mail this coupon today.

SHIPMAN-WARD MFG. CO.

2166 Shipman Bldg., Chicago, Ill.

Montrose and Ravenswood Ave.

From Factory to You

These machines are shipped direct from our factory—
the largest typewriter rebuilding plant in the world.
They are rebuilt by the famous SHIPMAN-WARD
PROCESS. Developed through 30 years in the type-
writer business. Through our money saving methods
of rebuilding and elimination of a large expensive
sales force we are able to make this wonderful money
saving offer to you. ACT TODAY, take advantage
of it and you will save money.

All Shipments made direct to you.from our modern factory
—the largest typewriter rebuilding plant in the world.

Shipman-Ward Mfg. Co.
2166 Shipman Bldg.

Montrose and Ravenswood Aves., Chicago

Send by return mail your wonderful offer of
Shipman-Ward Standard Rebuilt Underwood, also
your Free book of facts. (This is not an order and
does not obligate me in any way.)

“recirecsea
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The Electrical Engineers who spend days and months in the great research
laboratories of America discover many marvelous uses for that modern

Wizard, “ELECTRICITY.”

PRACTICAL ELECTRICS is the only magazine, written for the layman,
that brings these wonderful developments of the laboratories direct to you.
PRACTICAL ELECTRICS takes you into the laboratories with these
men as they develop step by step the new and interesting things in Electricity.
Everything in PRACTICAL ELECTRICS is writen so that you can
understand it easily. It is profusely illustrated with pictures and drawings.

You can obtain PRACTICAL ELECTRICS on all newsstands for 25¢ the
copy. Or fill out the coupon below and mail it to us with $2.50 and we
will have it delivered to your door for twelve months.

r---------------------------------------------------------- d
[ .
! GERMOTT PUBLISHING CO,, INC, sL-9 2
1 S3 PARK PLACE, N. Y. CITY :
1 Enclosed find $2.50 for my subscription to PRACTICAL ELECTRICS for :
1 one year. .
[ ] 1
U ONAME e :
1 [ ]
' ADDRESS i
1 [ ]
* CITY, STATE. R H
9
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- TheseEight Books Will Start You
=~ \Onthe Road to Big Money; {
"\ In the Electrical Field

Y

S

1R

and Earn More”

Student of Today

Is the Expert of Tomorrow

IF you want to make a place for yourself in the
electrical field—if you want to be assured of a
future that will mean opportunity, satisfaction, ac-
complishment and financial reward—you will have
to start now to acquire the knowledge that wins suc-
cess. In other words you will have to Learn more
before you can Earn more.

Knowledge Is the Thing That Counts

The #rained man gets paid for what he knows—for
his ability to instruct and direct those who “never
found time to study.” The other fellow gets paid for
what he does—for his willingness to plod along and
do what he is fold to do. Yet, knowledge, the one
thing that makes such a vast difference in dollars
and cents on pay day, is just as readily available to
the one as it was to the other. That knowledge is
now available to you/

Start to Prepare Today

The student of today is the expert of tomorrow. If you are plod-
ding along at a low salary—doing ordinary jobs that anyone can
do—don’t blame it on the boss or envy the opportunities that are
his. You alone are to blame. The very knowledge which you lack

coupon will put these eight big books in your home for study,
reference and help at a cost of only fen cents a day.

Get These Pay-Raising Books

The “Cyclopedia of Applied Electricty” was published by the
American Technical Society for the purpose of helping those who
are anxious to increase their knowledge and pay through pleasant
study at home. Thisremarkable set of books has helped thousands
of ambitious men who were willing to learn the real facts about
their work, but who were unable to devote time and money to a
correspondence course or special school training. Think of it—
eight big volumes, 3800 pages, 3000 pictures, printed on fine paper,
handsomely bound, stamped in gold and indexed for ready refer-
ence. All yours for only 10 cents a day—with a Consulting Mem:-
bership in the Society absolutely free.

Send No Money

Don’t send a cent in advance—merely
the coupon. When the eight big
volumes of “Applied Electricty” ar-
rive, deposit only $3 with the postman
and examine them 5 full days. If you
decide to keep them, send us $3
monthly for nine months; other-
« Wise you may return them and

4 get your money. Don’t miss this
unusual opportunity to Learn
more and Earn more. Mail the

—the wealth of information which he possesses—is within your / coupon today! American
reach if you will but step up and take it. Everything that you P\ &, echnical Society, Dept.
ought to know and will have to know in order to qualify for / B E625, Chicago, U.S. A.

a big pay job in the electrical field is contained in the
eight splendid volumes of “Applied Electricity.” The /

20 Experts Are Waiting to Help You

Back of these eight big volumes of “Applied Electricity” stands a staff of 20
Experts who are ready and willing to help you until vou are expert yourself.
This expert advisory service is offered to students by the American Technical
Society in the form of a

FREE Consulting Membership

By mailing the Special Coupon for a set of these splendid home study books
you get the free help and advice of this Expert Advisory Staff. With your
books as a work and reference library at home, and the free service of these
20 experts, you can quickly qualify for a big pay job in the electrical field.
A letter or wire to the Society will bring you the information and help you
need. You can use this service daily if you like.

Read the Coupon Thoughtfully-Then Mail It!

Special 5 Day Examination Coupon |

AMERICAN TECHNICAL SOCIETY |
Dept.E 625, Chicago, U. S. A. I

/'/
I want to Learn more and Earn more. Tlease send me. postpaid,
the eight volumes of "“Applied Electricity.” 1 will deposit $3 with the
postman on arrival. If I decide to keep the books, I will send you $3
l monthly for nine months; otherwise I may return them in 5 days and

get my money. It is understood this entitles me to a lfree Consult-
I ing Membership in the Society which I may use daily if I like. |
I Name........

Street_ ...

City..._

Employed by = l
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New York Eiectrical School
29 W. 17th St.,, New York, N. Y.

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

Master Electricity By
Actual Practice

The only way you can become an cxpert is by doing the
very work under competent instructors, which you will be
called upon to do later on. In other words, learn by doing.
That 1s the method of the New York Electrical School.

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

The Only Institution of the Kind
in America

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

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

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

The N. Y. E. S. gives a special Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners.
The course covers completelv all Sv<tems of Irrmtlon Starters, Lighting
and other electrical equipment on amomoblles motor boats, anplanes
ctc.

Let us explain our complete courses 1o you in person. If you
can’t call, send now for Gi-page book—it’s FREE to you.

New York
Electrical School

29 West 17th Street, New York
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Important Radio Inventions
By HUGO GERNSBACHK

URING the past few months two very important radio
inventions. have been made which will revolutionize the
radio art during the next decade. As a rule radio inven-
tions are only improvements on existing devices. It is
seldom indeed that something big comes along that causes
a stir i the radio world. Nevertheless, this actually happened not
only once, but twice, during the past few months.

The inventions to which we refer are now kunown as the Solodyne
principle and the Crystodyne principle.

The Solodyne principle is the invention of Messrs. G. W. Down-

ing and K D. Rogers, two young lng-

1 lish technicians.  The invention, i a few

5 words, does away with the “B" battery,
{ BELIEVE as well as all hugh tension current. The

~ that television by tubes are supplied only with the ﬂ“A" bat-

Radio will be in tery currc.nt,_ no other s'ourrcc oT” cllfrrellt

everyday use within supply being used. Tt is a we \119\;\{11

the next ten years. fact, known only too well to cverv radio

fan, that about 80 per cent of the vacuum
tubes in use are blown ont when accident-
ally shorted with the “B” battery. Only
some 20 per cent of the tubes wear out naturally. By means of the
Solodyne principle this is done away with entirely. Not only that,
but in radio outfits embodying the Snlodyne circuit, operation of the
set becomes extremely quiet.

Evervone knows, particularly when operating a loud speaker, that
there 1s always a certain roar that comes from the horn even when
no one is speaking or singing trom the particular stafion to which
one is listening. This extraneous sound is donec away with entirely
in the Solodyne outfit. Supreme quiet reigns.

The music or voice* comes ol with a startling sudden-
ness and is usually much clearer. While by means of
the new Solodyne principle no greater distances are
claimed, nor any other remarkable stunts, the mere fact
that in a short time we will have radio sets without
“B” hatteries is in itself a great advance.

Also when receiving long distance signals. the “B”
batteries usually give enough additional noise in the
head phones or loud speaker to kill the sounds of the
far distant voice or music, which is not the case in
Solodyne circuit. Furthermore, static seems to be
reduced somewhat as it is no longer amplified by the -. .
“B” batteries.

The second invention, which undoubtedly is more important than
the first one, has been termed the Crystodyne principle.  This is the
invention of a young Russian, Mr. O. V. Lossev. Mr. Lossev has
taken the humble little crystal that we have used so many years as
a detector only and has succeeded in making it oscillate. By means
of this sensational discovery it is now possible to do anything and
evervthing that the vacuum tube does. The crystal, which must be
a combhination of sincite and sieel contact. now not only oscillates.
but it can be used to detect, amplify and regencrate, just exactly as
does a good vacuum tube. Not only that.
but the crystal can also be used to transmit "
waves, the same as does the vacuum tube.

By means of & few pieces of zincite crys-
tal, some resistances, a few coils of wire and
a microphone, vou can now own a wireless
telephone that actually sends out vour words
into space. This has alreadv been accom-
plished hy means of a single crvstal over a
distance as great as three-quarters of a mile
in Russia.

On the receiving end the tubes are entirely
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{ BELIEVE

- that the man who
has not built and

* worked a radio set,
missed one of the

: greatest thrills of
the century.

THE GOLDEN AGE OF
SCIENCE

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

replaced by means of the zincite-steel detectors. Just as vou now
build a six tube super-heterodyne set, so will you be able in the near
future to build a six crystal set. Not only that, but the Crystodvne
circuits are very much simpler because only one battery is used to
supply the power to the crystal. The circuits themselves are also
very much simplified. There is less intricacy in the wiring and
there are other obvious simplifications.

Important as these two inventions are, they are only at the present
time in an experimental form. In no instance have they been
perfected in such a way that they can leave the laboratory and enter
into the commercial stage. The two in-
ventions, however, have opened up a tre-  zown
mendous field for experimentation. Of
this there can be no doubt. Particularly | BEL'EUE
the Crystodvne principle, which adapts that even a fair un-
itself to the young man whose pocket- - derstanding of -
book is mnot too well supplied and Radio, is an educa-
who cannot afford to buy many vacuum tion by itself

. > y itself.
tuhes. To him a new world is opencd
up

i

Those contemplating buying radio out-

fits should thoroughly understand, however, that these two inventions
will not affect seriously the radio trade for some vears to come.
It will take years hefore Solodvne outfits or Crystodyne outfits will
appear upon the market.

Revolutionary inventions as a rule do not reach the public over-
night. They take a long time before being translated into actual
practice. It was so with the automobile, the telephone, the phono-
graph and hundreds of others. While important improvements have
beent made irom time to time on thesc, still evervone remembers
how orderly the progress was and how long it took

to translate into actual practice. Present-day radio
outfits, therefore, will be good for years to
come.

Those interested in the Solodyne principle will find a
full account of it in the August issue of Rapio Nrws,
while the Crystodyne principle is fully discussed in the
September issue of the same publication.

One of the very important features connected with the
Crystodyne principle is that Mr. Lossev has, as far as
we are informed, not taken out any patents on this epoch
making invention. In other words, anvone could manu-
facturc a future Crystodyne set without being interfered
with, and without the necessity of paying a rovalty or license on the
particular sct he chooses to manufacture.

This does not mean to say that everything will he rosy, for we mayv
rest assured that in the vears to come there will be many notable im-
provements and additional features that will be incorporated in the
Crystodyne principle: and many of these will be patented.

One of the important things as vet to be discovered is a real
fixed crystal detector. It is more or less difficult with the Crystodyne
to-day to keep it adjusted. on account of the moving point, necessary
to find a sensitive spot. Perhaps a fixed
zincite—steel point crystal, enclosed in a
vacuum may in time become a very power-
ful competitor to the vacuum tube.

Much work remains to be done in this
direction and it offers the inventor a most
lucrative field of endeavor right now.

SCTENCE AND INVENTION, beginning next
month, will run a series of articles on these

RIS

- two new inventions, and will keep its
readers informed of all new progress with
them.

IR e t
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b, vantages from the point of view of the jungle way-

Liquid Fire to
Protect Jungle
Explorers

By J. G. FREDERICK

N order to study the life and habits of the gorilla,
Dr. W. B. Reid, a well known surgeon and former
Mayor of Rome, New York, is venturing into

the heart of African jungles with no arms save liguid
fire projectors, such as used during the World War.
This instrument of warfare has several distinct ad-

rer. It can be aimed just as easily as the bhest rifle,
carries its flame amply far enough to give the user
¢ against any herd of wild beasts. The small
e center of this page at the left, shows the
, of the apparatus. One cylmder contains
rogen and the other a mixture of oils,
e under pressure out through a con-
.o nozzle, where they are ignited.

an electrical device may per-
ith are carried by the party.
a distinct advantage over
Pe.rms, since one explorer

equipped with this death-l
flight—at least he can effectt
—even a herd of bull elephants
quick maneuvering even the swi

TR rampage. With
ne tiger would

devised. Dr. Reid states unequivocally that th
ment will not be used except in cases of extreme | ¥y
to members of the exploring party. The illustratioNg
on this page gives the artist’s conception of how the
jungle explorers may effectually protect themselves in
any expediency with the use of this weapon developed
during the late World War, the modern version of the
old time Greek fire.
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By C. A. OLDROYD, A. E.

- \ A WIMD MOTOR COUPLED
: ¥ | AR : J0OYNAMO
}‘ !f’?‘ T3 y LAKE LECTRIC ! PIPE LINE FROM PUMP
i L P A R CENVRIFUGAL . DA
! [ B R ORRIVER M oo WRTER 2OWER \
b 1 STATICN
! ' \ CURRENT [R3M
) DYNAMO T( 3
| ; | The problem of centuries seems, at
3 L g last, to be succumbing to the con-
2 i LN stant work of scientists. A Danish
L \ N[ P4 engineer has just brought forward
; the design of a wind electric plant
b /N which uses a tank of water as a
% - method of storing the power taken
| - from the wind. The wind pumps
the water into the tank on the hilf.
3 Pt . top and when current is needed the
- 7 W = . ; > il = L water is allowed to flow through
J e . - o PIPE LlNE % the turbines at the hottom of the
e $ i T B . FROM TANK TO0” 3 hill, generating current.
| i 5 - - WATER POWER
f ] : ; fann NS STATION
3 X
1
-
3 “ vy %
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Above and at ‘the right are shown two wiews of 'the o] & :: SPA,:,,CERTEQTZ;\‘&P,E?E z!
nove! wind mill used by the Danish engineer. The 3 TURSINE ) i
new idea in wing construction wil! at once be noticed. = s ZER < o
The insert above and to the right shaws a cross- ot WIND SPEED=20FL/SEC. / 4
section of one of the arms, which is very similar to & /
the cross-section of an airplane wing. Only six arms | 2 / ]
are used to the unit for the sake of efficiency. | / ﬁ1
f i ACTUALLY o .
o]  SULT ’//
‘00 -~
sl i‘_ ___DIAMETER IN PEET !
© o a0 €0 <2 75 100 23 150 1o §

POWER DEVELOPED BY WIND TURBINES OF

CANVTAKEE\éER p WINDFEELER lFr—ER NT DIAMETERS
e CONTROLLING T ESREE - TN

The curve inmediately above shows the remmmhlc increase
in horse-power as the diameter of the wings increase.
Fifty feet is about the largest diameter mill that has heen
constructed to date. Tie larger the mills are made, the
qreater is the proportional increase in horse-power. Ahove
the curve are shown the various transitions througl wlhich
the power is carried in this system of developing electricity
from the wind. The wind pumps the water through an
electric pump to the top of the hill. The water is fed
from the tank to the turbines as needed, and the turbines
drive generators, giving electric power for distribution
to consumers.

TURNTABLE
\

ENGINE HOUSE
WITH DYNAMD, ETC.

ELECTRICALLY
OPERATED |
TURNTABLE

STEEL TOWER
\

Above is shown a more advanced engineering design giving a probable future form of the
bip  wind engine. The hlades are castilever type with no wires or bracing struts exposed.
A wind feeler controls the shift of tim machine towards the wind. The blades are attached
directly to ‘the front part of the hpusing, which revolves with them. The rear cf the
hoysing contains an electric gerierator connected directly or through gears to the shaft.
The whole affair is streamlined. The position of thé machine is changed by an electrically
driven turn-table which works autoinatically.

One of the most potent factors in the deveiopment of
wind power is a new Danish turbine for use with
water which revolves at a much higher speed than the
older type, allowing direct connection between fhe
turhine and the generator. The. revolving unit as
well as the fixed unit-directly coupled to the gener-
ator field. is shown in- the above..iflustration.
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What Causes Aurora Borealis?

By DONALD H. MENZEL PhD.

=
TELESCOPE

Atbove is given 3 typical view of the famous aurora as it might appear in an
extremely narthern or southern: latitude. {t hangs about over the cky like
the great fo™s of a multi-calored drapery. What causes it science has been
wandering far wears. There has been a constant watch kept an all celestial
demonstraticis which accompany it, The twa telescapes and obsersataries
iliustrated @ tie above sketch show how one of the first investigations re-
parding the awora was carried out. The bwo telescopes were painted to
different spcs wn the aurora, and through the angular measurements 1o these
points, the heght of tne aurora given in. the sketch immediately felow
was ascertained.

OCCAS|ONAL
STREAMERS
REACH THIS
HEIGHT

ELECTRONS

ft was only recently that any even
%?.T OAGRED&NG seemingly logical explanation for the
RYﬁTALS extstence of this great phenomenon was

evolved. Prof. Vegard found in some
investigations that the peculiar green-
ish hue of light given out almost con-
stantly by the aurora could be identi-
fied with that due to ignited nitrogen,
He decided that this demonstration
was very similar to that observed in a
Gesssler tube. He then inferred, since
all large demonstratiens of aurora have
been noticed in comection with sun

: o - " 3 spots and other solar disturbances,

AVERAGE - - | that in the upper atmosphere where
HE.GHT OF I _ . _ e e)_dremely ow temperatures abtain,

- ! v B - k- nitrogen did not probably exst as a
] AURORA B e~ S iy Y gas but rather as a solid or dust.

From this observatian he devised the
apparatus shown at the feft and de-
scribed below.

HYDROGEN
AURORA '

i REGION OF

B MAXIMUM

12 M1 BB INTENSITY
SMi

£

KNOWN LINES OF NITROGEN

GREEN YELLOW RED | |
SPECTRUM

After observisg that sun spots such as that shown abcve in the center of the page were intimately connected with the aurora,
and acting or the thesis that a powerful bomhardment of elect-ons resalted from such selar disturbances. the apparatus ahove
was built, which consisted of nitrogen deposited on the surface of a copper rod and a pathode. The solidification was effected
by the use of Liqued hydrogen for the reduction of temperature to the necessary point. The Wennalt cathode was placed,
across from the copper rod in the air exhaust chamber. and a high pressure electric circuit (voltages ranging from 200 to 750
volts were used) was connected to the cathode. Immediately the same greenish hue, constantly evident in the aurora, was

o produced in the exhausted chamber. This led to the wew that the bombardment of electrons from the sun striang sold o
M — crystallized nitrogen n the upper stratum of the atmosphere was the cause of this far-famed phenomenon,

HGHEST MOUNTAIN
ARTH'S SURFACE

fis
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Can Panama Canal Be Defended ?

By GRASER ‘SCHORNSTHEIMER, Staff Naval Editor

KEY TO ABOVE
SKETCH OF HARBOR
DEFENSE
1—Turrets containing two
sixteen inch guns,
2-—The secondary batter-

ies of six inch guns,
3—The searchlights,
4—The mine fields.
5—The protective subma-
rine pet.
6—Anti-aircraft  batter-
res.
7—Submarine basing fa-
cilities.
8—Flying field for de-
fending pianes,

2

ARATTERE
N

(RS

Y

(y

b EXCAVATED BY FRENCH

;{/ EXCAVATED BY AMERICARS

A7 PEDRO MIGUEL LDCKS
vd

MIRAFLOAES LOCKS
% /

ot

il

A UTHORITIES have recently stated that the Panama Canal should be brought to sea worse than useless since the planes may ohserve the movements of the er!emy’s ships from

level for the sake of fortification. However, the Panama Canal is a weak peint in above. Of course, the water immediately in front of the fortifications is protected from
the national defense, because the ordnance and eguipment at present installed are submarines amd other small craft by iine fields and nets. In the center illustration i
antiquated.  The sketch at the top of the page with the key gives an idea of the graphically shown how the old 12” and 14" calibre guns, which are now the chief
procedure in a naval battle, when the forts are notified of the presencé of ememy supports of the canal fortifications; might be easily cutdistanced by the larger guns, and
vessels near or within range. Searchlight batteries immediately seek wut the vessels. better armament of present day navies. The best point for perfect protection of a
The heaviest artiflery is then turned on them and fire is opened. Small destroyers of canal is mot bringing it to sea level, but the installation of adequate artiltéry and
the enemy fleet wsually attempt to come in close, under cover of course, and fire at the perfection of the present fortresses. The cross-section shown at the battom of the page
searchlight batteries and other important units. The smoke screen very often finds its gives a very clear idea of the huge amuunt of work that would be necessitated in
chief use at this point. Adeguate airplane ohservation, however, makes the smoke screen bringing the canal” to sea level.
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The Dangerous House Fly

Methods of Combatting This Greatest of Germ Carriers.
By DR. ERNEST BADE

S

Above is shown a bottom view of the
house fly’s proboscis through which it
takes food. lucapahle of eating selids,
the fly dissolves them in saliva hefore
ealing. Since the fly is partial to
liouid foods, keep them covered,

ey, = ===

T g = i 7
=
fly as a carrier. An added danger is that the fly considers miik
]

2 e R et

Although the house fly in itself is harmless, its ahility as a
germ cartier for contagious diseases makes it one of the most
feared pests of wmodern times. The picture ahove (by courtesy
of the American Museum of Natural History) is of such mag-
nitude as to give us a close acquaintance with the adult fly.
Since it makes food of all sorts of garbage, offal and waste, and
shortly after secures nourishment from the food in shops and in
our homes, it is logical that the germns which infest the waste
matter will find their paths to the food we eat, and consequently
to our hodies, through the feet, legs, body and proboscis of the

one of its choicest foods and since baby also makes it a
large part of his sustenance, it is therefore very necessary that
particutar care be taken to keep flies away from milk. Open
wounds on cattle or men s
are also a very dangerous gﬁ
spot for infection from |
flies, since germs may be
carried directly inte the
blood stream in this way.

R T S e

g

In the iltustrations above and

Te TANUS

to the right are shown some

TY H ” | - very effective methods of kill-

¢ PHO! ing flies. An extremely good
O O TUBERCULOS'S but harmless poison can be

made hy soaking chips of
guassia wood, one hundred
parts, in fifty parts of water
for a day, after which the
mixture is beiled half an hour,

T

uf{‘},}/ /' Pneumonia R
Ray CHOLERA-
et lld b A \

The most dangerous part of the fly’s anatomy is. his foot, a
view of which is shown greatly enlarged in the above photo-
graph. Note the pincer-l.ka hooks and the fuzzy hush at its
end. and the large number of miscellanecus germs adhering to
them. Some of the disease gerins which are very commonly
carried by flies are the cause of dyphtheria, the dread typhus,
cholera, tuberculosis, pneumonia, tetanus, or lack jaw, and the
germs which cause pus.. It is said that the house fly is a very
potent carrier of tubercular infection. Above is also shown the
biue hottle fly and the fish fly, hoth ot which are near relatives
of the house fly. The blue hottle fiy is a pest.
oy A

Lx—“ﬂu -

allowed to stand another day,
pressed through a rag, mixed

with fifteen parts of molasses «

and evaporated until only
twenty parts remain.  Then
add five parts of alcohol and
seventy-five parts: of water,
soak paper in it, and let the
paper stand in a dish of water.
Sticky fty paper may be made
by melting three parts of
rosin with one part of linseed
oil adding one part of honey.
Paint on paper while het.
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Widely Diversified
Applications of
Science

man jazz guitar. This unigue instrument is really four- ¢
teen different ones all in one, and whan properly played |
is said to pive the effect of a whole jazz band. The

photo shows the Signor playing the four mouth organs.

& I N T R R
Behold Signer Miguel Juan, a Spanish genius with his one: E

Ever lear of the drunkenness detectar® Well, here it s, ladies and gentlemen,

bit 'n #this case the patient is not sunposed t» have inbibed something stronger

than onz-half of 1%. This new instrument of =cience, keown as the “‘metabulur,”

1s showr in use in a Boston hospital im an effort to acertaan what makes people fat.

In the photograph we see Mis: Lou s= Harris operating the mechanical breath-

sniffer at the Beston City Hospital, measuring the varous amounts of different
gases in the patient’s hreatir for the purpose aloremestioned.

o s TETII 19 S5 U 1] (Rt T I TRy )

Fire i an airplane or dirigitde is e of the most dreaded catastrophes and
asqiators everywhere will no doust be iiterested in the Htest safety device shown
below, which is nothing less than as automatic fire extinguisher for aircraft,
17 flames break out or an undie tzrp-rature +se takes place at any point about
the 3le, where suitable temperatura rise dedectors ar: placed. the fire extin-
guisting medivm, which may be ligLid or s, s liberatec at these points,
quickly snuffmg out the fire,

St ated] M
A L — e

‘e $ 3000 0 v s

T T

The twelve year old astronomer, Master Louis Cantenot
of Dijon, France, has built the intricate apparatus
shown above, which device shows in a clear manner

the movement of the planets. This very interesting
E instrument is the resuit of Louis’ deep study of the

subiject, together with his personzl observations of the

movements of the plenets and cstars in the heavens.

He constructed this apparatus with the aid of a toy
B Meccano set, an electric lamp and socket, together with
a motor of an elect-ic fan. The young astronomy
student’s model operates from the electric light cur-
rent in his home and works exactly on time; the earth
rotating once in 24 hours, etc. A miniature plobe
such as those bought in a wap shop represents the
earth, and the electric lamp with its reflector takes the
place of the sun. The gear wheels to be found with
the toy building sets supply the necessary parts for
giving the correct time movement to the whole affair.
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Advances in Lumbering

The two recent ad-
vances in the iumber-
ing trade, shown on
this page, bid fair to
have a far reaching
effect in the near fu-
ture, The automatic
drying “process using
vacuum, shown in the
first two illustrations,
will save thousands of
dollars and months of
time in getting lum-
ber to' the market.
Although the dyed
trees shown in the
bottom  illustrations
will give wenderful
decorative effects, they
will still be painted
= e : with varnish for pro-
Below at 4 we have the latest development in dyeing tectiggiirompweathera
wood whevein, by a process newly discovered, the whale

fibre is colored while the tree is still growing. The dye
is injected as shown, and within two days the process of

sap ahsorption colors the whole tree.

Above is shown the new vacuum process of drying lumber.
Recent experiments in Sweden have shown this process cap-
able of delivering thoroughly dried wood, ready for the
buifder’s use, three days after the tree is cut from the
stumtp. The logs are enclosed in an air-tight casing, and
the exhaustion of air from the casing quickly removes all

Collapsible Dirigible Mast

Rl

RACTICALLY all the great accidents in  the air. To place the vessel in the hanger, it
connection with dirigibles have occurred is only necessary to drqp the mast as showp,
while mooring them, s‘nce the slightest breeze drop hawsers from various parts pf the ship
will swing the sh:p against the hangar, tear- 10 the car seen in the rear of the illustration,
ing the bag and precipitating an explosion. pull the ship down and move the collapsxt)lc :
The mooring mast shown in the above illus-  mast and the rear car into the hangar with | par = 2 [ o oL

tration 1s designec to obviate future accidents the ship in tow, as bot}} the mast and the car
of this type. The mast is built in four sec- =run along tracks. [his idea is that of Mr.
tions and, when extended, moors the ship in  Wm. P. Sullivan.—Ernest Brennecke. L
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Cigar Lighter and Help for Autoists

Matches Used Tustead of Liquid in Novel Lighter

S

Traction ring

L R ubbe;'

Pu:fhev' actuated By
.Sbr(nq 5m‘lng

$*~DPriming bar

In the two photographs at the left are shown the latest invention of a Frenchman, designed
for the more tomplete pleasire of the smoker who is more or less‘an Epicurian. Many
smokers do not like the flaver of a gasotine flame found in the automalic cigar lighters,
so the ingenious Frenchman has designed the lighter shown, which has all the advantages
of the mechanical device with none of its inconveniences, By simply pushing a. small

plug at the bottom of the box a match is forced up, lighted .and held in place for the
smoker. Regular safety matches are used to charge the fighter. At the right is shown
the latest method employed to keep cars from freezing in cold ‘weather. it consists of
nothing more than a small lamp placed between the front of the motor and the radiator.
In cold weather it is turned on wnenever the car stands with the motor dead.—L. Fournier.

Blood Circulation System Models

tn the illustrations above are shown several models, constructed of gypsum and wires hy
the famous Germian technician, Miss Agnes Erfurt of the University of Frankfurt, of the
blood- cirgulatory systems of a number of animals and fishes, As shown abaove, sma|| wires
are used as the foundation upon which to build the models. Upon these small wires the
gypsum is placed in such shape and size as to conform to the exact dimensions of the

Each part of the system is colored sg
Left to right the models show:
(2) Model of the blood circulation of a frog
(4} Model of the human placental
blood circulation after a natural areparation by Professor Hertwig.—Dy. Albert Neuberger,

original or in a certain fixed relation thereto.
that it may be more easily traced out by the student.
(1) Blood circulation of the shark.
(3) Mode! of the circulation of blood in a rabhit.
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Flyers SKim Top of
Hawaiian Valcano

By LT. C. P. McDARMENT

Above is Lieutenant R. C. Wriston

and Sergeant R. L. Agnaw of the

U. S. Air Service, with the cam-

era and plane which they used in

making the pictures and investi-

gations given here. They flew with
all possible sped.

H(GP;IIDE
S P

The top of Kilauea | §
is one flaming, beiling
mass of molten rock.
In the very center
there is a cone of ac-
tual incandescent
‘rock, which boils up

and recedes, accord-
ing to the pictures
a n d investigations
made by two U. S.

Army flyers; these &

movements follow

closely the tides. The

fiyers skimmed across

just fifty feet above
the crater.

SFFIRE PIT
KILAUEA VOLCAN
» 4000FT B

= 5 Since the cone was found to rise and
& X~ T fall according to tidal movements, it
LOw Tltﬂ was decided that some such system
as that detailed in the sketch above
and to the left must affect the vol-
cano. At high tide, water seeps in
to a crevice, forming steam and
prassure, causing the eruption. At
low tide the pressure is released.
—Phates U. S. Air Service.

Fox News recently gave New
Yorkers quite a thrill when they
released typical scenes around
the city made with the aid of
their new “crazy camera.” Im-
mediately above is the Wool-
worth Building taken through
this system, and at the right
above is the camera-man. The
sketch at the left shows how the
scenes were taken by pointing
the camera at a silvered ball
and taking the image of the
scene as it appeared as a reflec-
tion from the silvered surface.
The camera-man's portrait was
taken the same way.

Above is shown a view taken near the City Hall, New York,
with the Woolworthi Building in the background. All sarts
of distarted scenes with moving cars, people and trucks
were talen with the aid of this camera, and preved exceed-
E ingly amusing.
S e Sl D N =2 | R L)
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Furopean Advances in Science

i

The photo above shows a new combustible
known as Metaldehyde. 1t comes in the form
of tablets resembling lumps of sugar or in
circular disks which can be pfaced on any
receptacle. These tahlets are lit with a
mateh and burried similarly to solidified alco-
hol.  Metaldehyde has a curjous property
of rot getting hot while burning due to a
gas which surrounds the tablet.

BTN SR [
A naw *‘movie gun’ designed by "a French §
expest.  This camera gun is intended par=
ticularty for the education of airplane pilots
who can practice aerial shooting without
wasting cartridges. The instrument regis-
ters the period when the view is taken and
the axact moment of the exposure, and the
camera is shot like a machine gun.

R0 0000000000050 00000
A series of glass tubes forming a manome-
ter are here shown mounted on a French
player piano, for the purpose of showing the
action of the air blast and other parts of
the piano. The glass tubes are filled with
alcotol, dyed red, and as the various notes
are struck, the columins in the tubes rise
and fall. —Lucien Fournier.

ATy

Super-Sensitive Microphone

The diaphragm and car-
hon gram chamber in this
new  super-sensitive mi- TO CURREN
crophone is mounted at 4‘ -
the end of a metal

beltows.
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Photos A and C show two views of the new
microphone having its sound actuated element

L
CHAMBER FILLED WITH GRANULAR CARBON

moved by inertia instead of i\mpact.E Keit DIAPHRAGM -------‘
—Ernst Keil.

Solving Traffic Problem

This is a model of an invention by Sir Alfred Yarrow to relizve congested streets traffic hy aholishing
the hold-up at cross-roads. It will he seen that hy a gemtls gradient one stream of traffic passes
the other when the point of intersection is reached. The scheme is suggested for the hig cities
where road traffic is considerable,
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RocKket Life-lLine Anchor

T < - - i —— e =

Many of the most disastrous of sea accidents take place near the
shore—within sight of help, for there is a great loss of life due
to the difficulty encountered in removing the passengers and crew
through usually high and rough surf. The invention shown here obvi-
ates this trouble and will efféct a great saving in life where ships
run aground or encounter rocks. It consists of an anchor as shown,
to which is attached a life-line. It is fired from the boat with
the aid of a rocket and has a range of 1,000 yards.

A detailed sketch of the automatically opening anchor with
the life line attached is shown in the photograph at the left.
The flukes of the anchor remain closed until a hundred or
so yards of the line have been pulled out when the weight
of the line dragging at the flying head opens a release which |
allows the flukes to expand into position, The rocket used :
in conjunction with the device is capable of being fired from &
any part of the ship and. easily throws the head the rated
1,000 yards.—J. W. Johnson.

> s =

WVERTION

Under Water

NCHIAL VESSEL
DORSAL EDGE
OF MANTLE
ESTINE
JESOPHAGU

. i e L . r . GNE of the most startling demaonstrations given at a recent
RIOR O - — " DIGES Physics Convention at Paris was the use of an oxy-acety-

P9 fene torch with the flame and work submerged in water, The

S
BRA‘-:[‘#AL operator of the torch boldly thrust the tip of the flame be-
N - Y " « \ neath the surface of water and directed it against a steel
BRANCHIAL . ¢ Ve . plate which lay on the bottom of the tank. After a prelim-
CHAMBER T . inary heating he brought the temperature of the metal to
BRANCHIAL such a point that it wou'd unite with the oxygen fud direct
VESSEL from the torch tip. After the preliminary experiment, a
. - diver equipped with a torch descended several feet helow the
surface of a large tank and entertained the astounded scien-
fists by cutting all sorts of fancy designs in half-inch steel.
plates while under the water. 1n engineering circles it is

Many think an oyster is not a living animal, at least not like a fish. The sketch abave will prove otherwise and said that this discovery and adaptation of the acetylene
leave no room for doubt. Note first the stomach. It is fed from a mouth just as in the case of the fish which torch is of the greatest importance in salvaging ships and
live in the water with it. Then there is the respiratory system consisting of gills through which the blood from refeasing huried treasure which has long heen locked in the

the heart flows and is purified. Means are also available for carrying away the body's waste. steel hulls of ships. —Photo—Pure lron Era.
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Vacuum Finds

Everyone has seen the
vacuyum cleaner in use.
it does its work entire-

ly by air pressure.

Vacuum oper-'

ates the seif-

filling fountain
pen.

Sishons are ail operated by
ihe air pressure acting on

lany Uses

By H. WINFIELD SECOR, E. E.

7
GEISSLER
- TUBE

-

Vacuum is
yery impor:
tant in incan- |
. descent lamps,
audions, X-ray
and  Geissler
iubes.

Automobilists often depend on vacuum
to feed the pasoline from his tank to the
.carburetor. The air in the vacuum tank
is partly exhausted by the intake of the
engine, and the gasoline is in turn

sucked from the storage tank ta the
vacuum tank.

Al ocean-going

steamships make Q
use of vacuum. o
A great amount oY
of the power |

developed by

their engines is
due to the vac- (9%
vum into which &

All our ofd-time |
barometers depend
on vacuum. Pres-
sure at surface is
measured.

them is ex- =

hausted.

AIR EXHAUSTION
PIPE

Litt pumps depend dicectly upon
their creation of 2 vacuum for

the surface of the upper
figuid ayainst the suction their operation.
or partial vacuum in the -
tube, The druggist obtains pres-
- sure by vacuum through an
inspirator, wusing force of
water as power,
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WA L rmed v oheric pressure drives the fuid
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both vacuum and air pressure.

Our drinks through straws at the seda

The plumbers lose many hours of The classical Magdeburg hemispheres experiment shows the force vacuum
~ork d|_;e to the push-pull effect of may exeri. Tyvo hemispheres were placed together and the air between them fountain are iifted by an air pressure
the device shown above. It utilizes exhausted. S'xteen teams of horses were hitched to each, and with all due to a partial vacuum,

their strength could not separate them,
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w ITH no memory of past events, a young man
suddenly comes to his senses on a meteor
which is part of one of the rings of Saturn. He
looks for nourishment and finds the mouth of a
cave. As he looks toward the cave a girl comes
into view. One day, upon returning to the cave,
Nona, the girl, shows Nemo, as the man calls
himself, several mollusks which make good food.
To gather more of this food, they wade into a
stream. Nemo sees Nona's head is completely
engulfed. Soon his head goes under water and
he feels the liquid rush into his lungs., However,
by violent effort he is able to breathe the water.

Later they see coming toward them a party of
ten people, four men and six women, who are
somewhat human in form, but have four arms like
the tentacles of a cuttlefish. Nemo and Nona are
captured and tied by them.

They are taken by the Marinoids, as the mem-
bers of the party call themselves, to the city called
Rax. This city is built in the stream of under-
water vegetation,

A man named Og insulted Nemo and chalienged
him to a fight. The fight took place in front of
the palace of the ruler and Nemo was defeated
because Og had a peculiar property, which was
characteristic of the Marinoids, enabling him to
send a charge of animal electricity into the body
of Nemo, thereby rendering him unconscious.

For a year things go along peacefully. when
suddenly the daughter of a Marinoid family dis-
appears. This is repeated again and again until
thirty of the young women of the city were stolen.
Later Nemo saw a strange figure in the streect,
Suddenly all light is obliterated. and Caan and
Nemo, swimming through the darkness, find a
woman unconscious, shocked into insensibility by
animal electricity. Nemo comes to grips with the
man attempting to abduct the woman and finds it
to .be his old enemy Og. Nemo returns to his
home to find that Nona is gone.

The Water of Wild Things, an unknown stretch
of sea, is the home of the tribe doing the kid-
naping. An expedition is organized to bring the
stolen girls back, and led by Atar, the king’s son,
they go into the Water of Wild Things. Atar,
Nemo and Caan penetrate a barrier of vegetation,
which guards the entrance, descend the side of a
pe.pendicular cliff and soon see lights in some sort
of a dwelling place. They enter the place and find
it to be crowded with other people. Og is seen
talking to them and on a raised platform is Nona.

Og declares his love for Nona to the people and
says that he will lead them to victory over the
Marinoids and that Nona will be their Queen.  One
of Og's lovers becomes jealous and protests, She
is waved away and suddenly returns with a dagger
to kill Nona. Nemo interferes and releases Nona.
They start away from the Water of Wild Things.

Later in the day, through the aid of Og’s jealous
lover, Nemo with Nona and the remainder of the
party, make their escape, after learning that Og,
as leader of the tribe who call themselves the Maa-
gogs. plan to make war on Rax and capture the
city. The party on returning home tells the king of
their discovery who begins preparations for war.

There is a season of merry-making after the
war 'has been announced to the Marinoid citizens.
During its course a half-breed hurls a needle fish
in an attempt to kill the Marinoid King. A Man-
noid girl thrusts herself in the fish's. path, saving
the King’s life. The Prince and Nemo make a
reconnoiter to a neighboring city and find that
the half-breeds within the kingdom have already
hegun a massacre. The war is on!

“What was | saying?

LED my army_out of Rax. The details
of its orgamzation 1 had left to Atar
and Caan, while Nona and I were on
our -expedition to Gahna. They had
done their work well; and within an
hour after our return we were ready to
leave—to face the advancing Maagog forces.
We left from the roof of Rax. The
broad, open space there was ample for
mobilization, and in the center of it my
forces were gathered. You of a greater
civilization, nught call this army of mine
meagre. Yet to us Marinoids it was huge—
the largest group of fighting men these peo-
ple had ever conceived of organizing.
Some two thousand men, girls and dol
phins—the product of all the Marinoid cities
and the rural population. We had many
more who wanted, and were able, to join us.
But these I left at home—some in Rax,
some in' the other, smaller cities. So that
at home—in the event of disaster to our
fichters in the open water—we would not
he quite defenceless.

An army of two thousand! It was not

very much, of course; but it was equipperl
and organized—with a plan of action which

Then 1 shouted my command, and we started vertically
downward—our first attack upon the enemy.

t Oh yes, about Op.
We might have been knights of the Court of King Arthur—jousting with our lances.
i can remember it now—clearly.
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The Man On the

By RAY CUMMINGS
Part IX

(Conclusion)

You asked me ahout Og, didn‘t you?

| would havwe run him through almost at the
first tilt, but ., . .

I shall tell you in a moment. That it woull
be ample for victory, I did not doubt Oy
and his Maagogs might outnumber us—of
that I could not say.. But we had fighting
qualities which the slow lumbering Maagogs
could not possibly equal. We would be
easily victorious, 1 thiought; but Nona was
not so sanguine,

In spite of my commands the people of
Rax, many of them, had gathered on the
city roof to see us leave; a circular fringe
of them jammed the edge of the roof, wait-
ing to cheer our departure.

But they did not cheer. With solemn faces
they stared upward at our columns as we
rose into the water—women staring after
their husbands and sons, even their daugh-
ters—women and old men staring, and won-
dering which of their loved ones would re-
turn alive to them.

In command of the entire Marinoid forces,
I rode alone on a dolphin—with hands free
and with only a lance fastened flat against
the dolphin’s back and a dagger in my belt.
I was first off the roof of Rax. As I rose,
gliding smoothly upward and outward, [
looked down to see the city dropping away.

THE ARMY STARTS

A column of young men, swimming five
abreast, came up next—Ilike birds rising in
orderly array to follow their lone leader.
It was an inspiring sight—this sinuous, curv-
ing line of swiminers. It swung into the
water, bent like a huge raimhow over the
city, straightened, and followed me diag-
onally upward.

Soon Rax had dwindled small and dim in
the water below. But I could see Nona’s
forces—the girls mounted on dolphins—as
they too were starting. Then Rax, now se
far beneath me, blurred and was lost in the
gray-green haze of water; and I turned my
attention ahead.

The back-bone of my army was the line
of voung men swimming five abreast behind
me. Five hundred of them there were—
young, powerful swimmers—youths at the
‘height of their physical strength. Each was
by nature capable of shocking into insensi-
bility with an electric discharge, any oppo-
nent he could touch by head and heels si-
multaneously.

These voung men were unarmed; I felt
that they could use their natural weapon to
hetter advantage when swimming free-
handed.
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Nona’s corps consisted of some two hun-
dred girls mounted on dolphins. Each with
a long, lance-like spear in her hands. - Nona
commanded them—with ten extra girls, each
to control a group of twenty.

Then there was Atar’s corps of sleighs—
the “hight-sleighs” which I have already
described. Atar himself had a -dolphin
mount. In each of the ten dolphin-drawn
sleighs was a single occupant—an older man.
These sleighs T would use to precede us—to
throw light upon the enemy, blind him, and
cover our onslaught made from behind.

The “sleighs of darkness’—ten of them,
dolphin-drawn, and each with two occupants
—were commanded by Caan, himsel{ riding
a separate dolphin. These sleighs were for
darkening the water in the event of a catas-
trophe to our fighters—to cover our retreat
wherever it might be necessary.

THE ELECTRIC POWER

For the rest, my main forces were a thou-
sand fighting men—older men in whom the
electric power was waning. They were
armed with various types of spears—daggers.
javelines and lances. They were leaving Rax
in a long swimming line some ten abreast.

Such was my army which now was follow-
ing me into battle. I led it upward. Behind
me 1 could see the long columns of swim-
ming figures—the sleighs in two broad
groups—the girls on the dolphins in squads
of twenty, each with its leader apart.

Ahead of me lay open water—a gray-green
mn the half-light, dim and blurred. Far
overhead I knew was the rocky ceiling which
marked the top of this watery, subterranean
world; and the ooze and sand of the sea-
bottom was perhaps two thousand feet be-
neath me.

I was heading for Gahna. The water
here was almost free of vegetation, but
not wholly so. Occasionally thin, waving
spires of seaweed, covered with air-pods to
sustair them, reared their heads. I threadesd
my way among them; and with every turn
I made. the line of swimming figures behinil
me followed.

Soon I conjectured T must be half-way to
the former site of Gahna. The Maagogs
would probably follow the sea-bottom in their
advance, for they were all indifferent swim-
mers, flabby of muscle and short of ‘breath.
It was time for me to descend and locate
them.

I waited—as it had been pre-arranged that
I should wait at this point; and as I hung
poised in a broad stretch of empty water,

Our light-sleighs were of little use here; hastily we

sent them speeding upward, to bring down our main

army to owr assistance. Atar ‘and | on our dolphins

circled about. The black fishes were everywhere; con-

fusion again; the lashing figures of our young men as

they met the black, ugly little things—all jaws, and
teeth like needles.

my army swung up and gathered. In two
huge concentric circles, the men swam slowly
around me, while the girls on the dolphins
moved lazily back and forth above and below.

A beautifu! sight, these girls—slim bodies
clinging closely to the sleek backs of their
graceful mounts. And Caan and Atar with
their squads of sleighs holding motionless on
the outskirts.

In the center of it all, Nona rode her
dolphin to join me.

“We are all ready, Nemo.” And she
laughed gaily; though searching her face, T
could see no laughter in her solemn eves.

I told her then to wait while T went down
to the sea-bottom to locate the enemy. She
nodded; and 1 left her. )

Slowly 1 drove my dolphin around the
circle of my men—shouting a word of en-

459

couragement here and there. I consulted a
moment with Caan and Atar; waved at Nona
as I passed her again, and dove my mount
downward. )

The ring of waiting figures above me
faded into dimness and were lost. 1 was
alone in the water.

It took but a few moments to reach
the bottom; it came up to me, by optical
illusion tilted vertically on end. A hundred
feet above it I righted my mount.

I was over a level floor of sand, with
cactus-like growths here and there. Empty;
there was no sign of Maagogs.

Ahead of me, in the direction of where
Gahna had once stood, I saw the shadows
of a forest. I advanced toward it; and from
it were emerging the first lines of the on-
coming enemy.

THE COMBAT

But my heart sank.
many of them.

At once 1 raced my dolphin upward. And
my thoughts were racing also. Again I had
lost another opportunity for ambush. Had
we reached the forest before the Maagogs
began to emerge, we might have surprised
them there. The forest was several miles
long and a mile broad perhaps; in the hori-
zontal direction from Gahna to Rax. A
mile of thick vegetation—tree, spires and a
tangle of vines and weeds rearing themselves
several thousand feet up into the water,
The Maagog army was now traversing that
mile-width of forest. Perhaps, if I could
cut them off in there—attack them piecemeal
as they emerged. . . .

I was again with my own forces. Nona,
Atar and Caan rode their mounts hastily to
meet me, and I told them the situation.

It took us but a moment to decide. We
would maintain this upper open water as
our hase. 1 ordered Atar with his light-
sleighs and half of our electric fighting
men, to follow me down. I would attack
these first columns of the enemy as they
came out of the forest.

Nona, with her girls, was to ride swiftly
above the forest, descend on its other side
and drive the last of the Maagogs in. We
did not want any of them to retreat toward
Gahna. .

I waited, while Nona with the dolphins
dashed upward and away. The girls had
all been flushed and eager; but as they swept
by me in a line I saw that each little face
was white, set and grave.

(Continved on page 511)

There were very

Nona's corps consisted of some two hundred” girls mounted on dolphins.
each to control a group of twenty,

Each with a long, lance-like spear in her hands.

Nona commanded them—with ten extra piris,
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And what need of steamers anyway. Lload up your ship
with a full cargo; screen off enough gravitation so the
ship wjll rise a mile above the ocean and pull it to its
destination by means of one or more airplanes harnessed

By

No. 32. The Secret of
the Gravitation
Screen

(Author’s Note Man is able to reflect
Sound, Heat and Light. All analogy leads
ns to believe that grawitation is a form of
energy closely allied to sound, heat, light
and electricity. Hence it should be possible
to find some means of screening it off, so
as to preserve bedies from the attraction
of -gravitation. Such a screen or reflector
could be made use of in many ways.)

CHAPTER 1

“ ILAS,” said Doctor Hackensaw,

“I've got something to show you

today, that, in certain respects,

beats anything I have yet accom-

plished. In fact it opens up en-

tirely new fields for investigation, and there

1s no telling to what it may lead us. Silas,

I have found the means of reflecting gravi-
tation !”

Silas Rockett’s face fell. “Oh, is that
all!” he exclaimed in a tone of contempt.

“Ah Silas,” returned the doctor, “I see
you don’t realize the transcendental value
of the discovery, but its practical bearings
are simplv immense. To take but a single
example, all our methods of tramsportation
will be revolutionized since we can deprive
objects of their weight at will, and blow
them around to their destination by suitable
air-currents. Just think, every man can
carry around his own airplane in the form
of an umbrella made of “radalumium’;
that, by the way, is the name of my new
metal. When the umbrella is opened, you
will rise in the air, and a propeller worked
by bicycle pedals will carry you wherever
you wish to go. Why, man, the air will be
crowded with these aerial bicycles and the
traffic policemen will have their hands full
attending to them!

“You mustn’t believe that my investiga-
tion was an easy one. I attacked the prob-
lem from many different points before I
finally met with success. You are perhaps
aware that the scientist Majorana, from
the result of certain pendulum experi-
ments, concluded that a mass of lead,
surrounded by mercury, exerted less
gravitational force than when not so sur-
rounded. This seemed a clue, but after hun-
dreds of experiments with lead and mercury
I was no nearer my goal than before. Next
I tried ‘interference’ As you probably
know, two sounds, by interference, may be
made to destroy each other and produce
stence. Two lights may likewise extinguish
each other and produce darkness. It seemed
logical to believe that two attractions could
likewise be made to interfere and neutralize
each other. Unfortunately I had no attrac-
tive force at hand with which to neutralize
that of the earth. Then I thought of mag-
netism. Magnetism and gravitation must he

fundamentally alike. If I could find means
of reflecting magnetism, the same substance
would probably screen off gravitation.

METAL LIGHTER THAN AIR
“Now, as you know, I have discovered

T P e T R P ey

HE annihilation of gravity -

always gives food for thought.
Suppose you had this marvelous
gift placed in your hands—what
would you do with it? Some of the
possible and impossible things which
you could do with a Gravity Elimi-
nator, such as related by Mr.
Fezandié, are described interesting-
ly in the accompanying story, where-
in the principal actors are Dr. Hack-
ensaw and his friend Silas Rockett,
the village cut-up, who has become
a reporter for an important metro-
politan daily.- Don’t fail to read
about Mr. Rockett’s startling ex-
periences.
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hundreds of new chemical combinations, al-
loys, allotropic forms of matter and even
new elements. Among these there was a
new metal. lighter than atr, and which I had
called ‘radalumium’ because radium and

Then, too, think of the advantage of my gravitation screen to architects and others.
one city to another through the air. !
using efficiency methods and quantity production:

to it

lackensaw’s Secrets
CLEMENT FEZANDIE

aluminum entered into its composition. [
had made only about one gram of this metal,
but had been astonished at its lightness,
for it floated above the air in the retort,
and when released, flew up to the ceiling of
the laboratory. So I turned my attention
to manufacturing this radalumium on a large
scale. Luckily my first experiments were
cautiously made, else I shouldn’t be here to
tell the tale, for a ball of the new metal,
as it rose, broke the glass retort and shoot-
ing like a bullet, passed through the ceiling
and up into the sky. That made me more
cautious. I saw I must produce this metal
in small particles and afterwards fuse these
particles together with proper precautions.

“l won’t bore you with the details of my
experiments. Sufhice it to say, I discovered
that [ mwust cast my gravitation screens in
thin sheets in the form of wheels with
plenty of vacant space between the metal-
spokes, as in the diagram shown.

“By placing a heavy weight on these
sheets they could be kept from flying up
into the skyv.

“By using several of these sheets one on
top of the other and revolving them so as
to shut off more or less of the earth’s gravi-
tation, I could regulate at will the weight
of the substance above the screen. When
all gravitation was screened off, the whole
apparatus would rise up into the air; if
properly ballasted helow, so as to remain
horizontal in the ascent.

“That stuff would make a dandy car for
traveling off to the planets,” suggested Silas.
“Shut off the earth’s attraction and let in
that of the sun or any other heavenly body
you wished to. visit, and away you'd go!”

You can carry a house from

The house-trust can manufacture houses by the thousand in one spot,
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“Indeed,” said Doctor Hackensaw, smiling.
“You seem to forget that attraction varies
inversely as the square of the distance. To
us here, the moon’s attractions is greater
than that of any other heavenly body, but
even that would be almost imperceptible.
Gravity on the surface of the moon is 2.65;
that is to say a body falling near the sur-
face of the moon would have its velocity
increased 2.65 feet each second. As the
moon is only some two thousand miles in
diameter, such a body would be only one
thousand miles away from the center of
attraction while the earth is 240,000 miles
away. In other words, the greatest pull we
could obtain for the car from any heavenly

= 2.65
—— in which S is the
X

body would be —
R'

However, he soon got beyond the limits where the air

had any appreciable effect on the car’s flight. Then

the iast vestige of his weight left him and he found he

could swim about in the air or somersault around in the

car in a way that would have made a circus acrobat
green with envy.

distance of the moon from the earth, R thd®

radius of the moon, and X the required
attraction of the moon on the car. Work
it out and you will find that the pult of the
moon on the car would be such a small
fraction of an inch the first second that
the slightest resistance would prevent the
car from ever starting at all. And if it
did start, it would take hours to go the
first few ‘miles.”

“But you could give the car a push to
start it,” suggested Silas.

“True, but that would not be necessary,
as you will see for yourself when you try
on my anti-gravitation shoes.”

CHAPTER 2
THE ANTI-GRAVITATION SHOES

Doctor Hackensaw led Silas into the cen-
ter of a large open field. There stood a
table firmly tied down to the solid rock be-
neath by heavy chains,

Clamped to the top of the table were a
pair of clumsy-looking shoes resting on their
sides.

“There. Silas,” said Doctor Hackensaw,
“those are my anti-gravitation shoes. Just
lie down on the table and I'll fasten them

to your feet.”

“Why can’t--I stand up to put them on?”
asked Silas.

“Because the time for you to fly up to
heaven as an angel hasn’t arrived yet! Be
a good bay and do as you're told.”

With a groan, the reporter lay down on
the table and Doctor Hackensaw fastened
around Silas’s body a metal irame-work held
by a strong chain wound on a windlass.
Then the doctor securely buckled the shoes/
on Silas’s feet, and after placing himself i
a cage anchored to the ground, he called ouf®

“Are you all ready?”

“Ye-es,” replied the reporter, some\a;hat
dubiously.

With a chuckle, Doctor Hackensaw
pressed a lever, and the table tilted so as
to bring Silas standing on his feet. At
the same moment the clamps that held the
shoes to the table were released. Then
came a terrific blast of wind and Silas found
himself jerked off his feet and carried high
up into the air, suspended head downwards
m his flight. The chain oft'the windlass
unwound until about thirty feet were out,
and then stopped.

“Hi! FPull me down, quick!” cried Silas.
“I can’t stand this! All,the blood's rush-
ing into my head!”’

“All right,” replied the Doctor, and a pull
on a second lever started the windlass at
winding up the chain, pulling Silas to the
ground and clamping the shoes down to the
table again.

“Whew!” cried Silas, as he wiped the
beads of perspiration from his brow, and
smoothed his ruffled clothing, and still more
ruffled temper as he thought of the ridicu-
lous position in which he had been placed.

“Why didn’t you warn me of what was
coming? It's a blame-fool invention any-
way, and there’s no money in it. All vou
could do with it would be to use it in some
Coney Island amusement resort. That’s
ahout the .only place where you.could find
people willing to pay out good money for
an experience like mine.”

“Don’t take it to heart, Silas,” said Doctor
Hackensaw, soothingly. “It was even worse

With a chuckle, Doctor Hacken-
saw pressed a lever. . . . At
the same moment the clamps
that heid the shoe$ to the table
were released. Then came a
terrific blast of wind and Silas
found himseit jerked off his feet
and” carried high up into the
ajr, suspended head” downwards
in his ftight. “*Hi! Pull me down,
quick?’ cried Silds. 1 can't
stand this!  All" the blood’s
rushing into my head!’

/

Luckily, 1

for me the first time I tried it.
had taken all my precautions.”
“But what in the world started me off

s0?” demanded Silas. “You said the moon
wouldn’t pull me up.”

“It wasn't the moon,” explained the doc-
tor, “it was the wind.”

“The wind? What do you mean?”

GRAVITY RUNS RAILROAD

“Why our atmosphere weighs fhfteen
pounds to the square inch. In the sole of
each of these shoes is a very thin sheet of
radalumium. So long as this metal was
vertical, it created almost no disturbance in
the atmosphere. But as soon as the soles
of the shoes were horizontal, they cut off
the earth’s attraction from the entire column
of air above them. The pressure of the
surrounding air forced this column up, and
the new air losing weight in its turn, a
strong wind arose which would have carried
you up into the sky if you had not been
securely held down by the chain. Silas, this
invention of mine is going to revolutionize
transportation. I'll show you how simply
people and cars can climb over ‘mountains
at practically no expense.”

So saying, the doctor drew his note-book
from his pocket and made a rough sketch.

“There,” said he, “is a track going up one
side of a mountain side and down on the
other side. P is a passenger or a car held
to the track by the rod C. A double wheel
W at the lower end of the chain is free to
roll along the track, the whole being grooved
so as to run on the rail

“The passenger has on his shoulders a
knapsack containing the . anti-gravitition
metal. A knob outside of the knapsack
enables him to shut off as much of the
earth’s attraction as he desires. When he
turns the knob he becomes lighter and up
he soars following the track tn the top of
the mountain. There he reverses the knob,
letting in more of the attraction, and as he
becomes heavier he slides down the other
side. Not a cent to pay for fi-el or power
of any kind. Gravitation does il the work.
Merchandise can be transported for practi-
cally nothing, for of course a car can be
carried as easily as a passenger. No more
*shall we be obliged to make our roads level—
‘a road with ups and downs will be far

(Continued on page 500)
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onderful Old Roman

By CHARLES
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At the left above is a comparison of
the bath with the Statue of Liberty.
Below is the famous Pine Cone, which
stands in a half dome building over-
looking the beautiful Vatican Gardens.
From each of the petals a stream of
water issued. It originally stood on an
island centerpiece in the midst of an
artificial lake of the Campius Martius.
Around it was a whole bed of artifi-
cial flowers and plants wrought in
bronze. The Pine Cone is still in per-
fect condition, though it is no longer
the centerpiece of a fountain. Some
of the flowers have also been retained.

m
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ARUMAN@BATH
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Not only do the Roman baths represent one of the highest points in their build-
ing but the buildings themselves developed a style of architecture and a grandeur
which is rivaled in very few places today. One of the large railroad terminals in
New York City follows directly its style of architecture. Above we see the interior
of Carcella’s bath. It was forty-nine feet higher than the Statue of Liberty, and
one hundred and fifty feet higher than Cleopatra’s needle. This was one of the most
sumptuous buildings ever constructed by man. Marble from Egypt, of various
colors, was used for the entire interior facing of the building, while the arches and
ceilings were covered- with mosaic pictures ; statuary of glass, ivory, bronze and gold
was scattered promiscuously throughout. Through the central arch we see the begin-
ning of the cold bath, and to the right through the sectional arch one of the warm
baths for women. There was also a library, lecture room, theatre and gymnasium.

=

PINE CONE |
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Baths and Water Systems

BEECHER BUNNELL

Since there were more than six hundred Roman baths, such as those
described on the opposite page, millions of gallons of water were necessary
to keep them in operation, Much of this water was carried over the city in
aqueducts, one of which is shown below. The section shown in the illustra-
tion below stands near Nemausus still in almost perfect repair. It is one
hundred and sixty-eight feet high. There was also a passage on the lower
level for men and vehicles. The whole arcade was built of stone and brick and
supported entirely by the arch work. This is only one of a dozen or so aque-
ducts which helped carry Rome’s great supply of water. A gravity system
transported the water in practically all cases. The valve system for protec-
tion used in these aqueducts, is shown in the sketch to the right. There was a
stli'ip thirty feet wide on either side of the aqueduct, where no trespassers were
allowed.

Above is a longitudinal section of a typical agueduct entering the city _01
Rome itself, This valve arrangement was duplicated about every half miie
in the line. {t consisted of a tower where the water was forced to flow
through two narrow openings, as shown. At A are two vents which wers
duplicated at every such tower, which reieased air compression pressur:
within the piping. These walls and apertures were used primarily to check
the momentum of the water, since the fall was about six inches in &
hundred feet. The arrows .indicate the Row of the stream through these
traps.
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LEAD PIPE JOINTS

At the left are shown several sections of Roman
pipe. with brass valvess These valves are identical
i design with those which we use today, the only
difference between the two being the outside form.
Most of the pipe used for interior purposes was made
of lead in the form shown in the inset immediately
above. Long sheets of the metal were laid out, then
placed around a wooden stick, and the ends soldered.
At W is given a cross-section of a joint made be-
tween two metal pipes, showing how the hot solder
was “wiped” around the outside. On cast metal pipe
many names and inscriptions were placed. Usually the
name of the house owner was found upon the pipe,
since water privileges were granted only for a life-
time. Each consecutive heir had to obtain permission
for himself to use the water and pipes upon the decease
of the previous master. Joints and seams were made
in different ways: Poured in strictures, made with a
soldering iron as at C, or “wiped” as at W. The latter
method is still used.
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Everyday Chemistry
By RAYMOND B. WAILES

'BUGS" ARE NOW
MADE TO LAUNDER
SOILED CLOTHING 4

W e

g .
A & R
AN

9 NARY YELLOW HEADLIGHTS
EMINGLY GLOW IN DAY TIME

Boiled tinseed oil is not simply the raw product

subjected to heat. Compounds of fead and manga-

nese are added to the oil before the boiling is

effected. 0il treated in this manner, when mixed

with lead or zinc for making paint, dries and leaves a
hetter coating than the raw product.

Bacteria are being used to launder clothes, such as
stiff collars and cuffs. By fermenting the starch in
the article, the starch is converted into a liquid
instead of a solid, so the dirt simply falls away,
leaving the article clean. The dirt originally was
attached to the starch, not the fibre of the clath.

The canary. yellow glass of some automohile head-
lights contains uranium. A uranium mineral, pitch-
biende, is one of the parent ores from which radium
is extracted, The peculiar daylight color is due to
the fluarescence of this glass caused by the higher
frequency rays of the sun acting upon it.

TEST TUBE

TIN ~AMETAL
WHICH TAKES
SICK IN COLD
WEATHER

S

TEST FOR BORAX IN
HAIR WASHES, WITH -—

1
—__— ALCOHOL AND gmmc:- ::(5\ =

GREENT

BATTERY A

Different’ metals produce different colors when their

tin- is greatly affected by cold. If a thin pi f
S A U R LR tek salts ‘are added to glass. Soda pop bottles are

Many hair washes now sold contain some borax.

A simple test for borax is made by mixing some of

the wash in a dish, adding alc~hol to it, and then

several drops of acid from a storage battery. |If a

fiame green on the edges appears from the mixture
when lighted, borax is present.

tin (not lead) foil is placed in 2 test tube which is

dipped into a mixture of salt and ice, the foil will

assume a grey hue and become exceedingly brittte, so

that the sliphtest vibration will cause it to crumhle
into dust.

usually made of a cheap grade of glass containing

impurities. lron is the most prominent usually found

in glass sand, hence the green color of the soda pop
bottles. Pure sand gives a pure white glass.

REMEMBER THE 7% ] ,—\
SGROUND GLASS IN 7

CANDY ” SCARES ? \
/.
CANDY 4

4

WHY DO "BLUE-BLACK®
INKS “TURN BLACK 7=

MAKING SYNTHETIC
RADIO “CRYSTALS"

Many of the synthetic radio crystals on the market
are made at cost of approximately five tents each.
Lead shavings are simply melted in 2 pot, and then
flowers of sulphur are added. When the solution stops
burning, the whole is poured out and lo! we hdve

The blue-black inks first write blue but with age
turn biack because the iron in them takes up oxygen,
forming a compound which gives a deep hlack color.
The original blue was, in reality, simply a dye added
to the mixture, which heid the iron in solution and

Most ot the ‘“‘ground glass’ candy which was so

widely taiked about during the war contained ne

ground glass at atl but Jittle hard crystals of a

compound of the acid taken from grapes and other

like substances, which closely resembled Rocheile
Salts but were not dangerous.

hatf-doHar radio crystals, sold at the radio stores. kept it from turning black before aging.

WHY 1S THE PRETTY
PURPLE “PERMANGANATE” /

USED FOR INFECTIONS? =
. £ 2 =
. /
[ B
L7 ? /
-7/ : . PERMANGANAE ;
74/ 44 = & gl 4
= . OF poTASH

YOUR STOVE FIRE HELPS THE FORMATION OF CAVES o 74

The pretty purple permanganate of potash usually
found ‘in first aid Kits is of value only because it
holds oxygen with it. When it is poured on a
wound, the oxygen is active, attacking infections
or impurities in the wound, thus effecting a cure.
The potash solution itself is of no aid in healing.

Plaster of Paris is calcium sulphate deprived of its
water, which causes it to powder. When water is
aga’n added, it assumes its original hard rock-like
form, which is the usual state in which we see it, as
it stands molded into statues about our homes. This
change in form is due te crystallization.

Every fire and hreath of air we breathe is working

to make more caverns in the earth. Both processes

evolve carbon dioxide which is absorbed by water,

which in turn seeps into the earth. This aerated

water is carbonic acid and eats away, slowly, to be
sure, the limestone in the earth.
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Game Incorporates DX Thrill
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Now that every village and town has jts new crop of “Distance Hounds:,”” and that sum-
mer is on us at the same time, playing havoc with the ability of said hounds to perform
their near miracles, the game illustrated above will help tide them over the hot season,
until they may again tell each other distance records with the return of more clement
radio weather. It is simple in the extreme, this game, and interesting. There are two

RECEVER  THTTH
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PERMANENT MAGNET

. HANDLE

<} TONGUE

VIBRATED
I | BY FINGER

)

maps of the United States on which are marked the focation of hroadcasting stations.
Each player places a permanent magnet under the location of a station and drops the map
over it. Then the other player takes his “‘receiving set’” (shown at the insert sketch)
working the vibrator and moving about over the map. When over the magnet a buzz is
heard i the receiver.

Stopping Phonograph Stops Motor

" SERIES SWITCH

i i ——er e R . W

Possibly the simplest and most efficient phonograph motor control which has been designed
to date is the one shown in the above photographs. It is a regulation fractional horse-
power motor equipped with a stand, so it may be placed upon any phonograph without
alterations of any kind, The novel feature, however is the series switch which controls the
motor. By simply giving the turn-table of the phonograph a twirl the motor starts while

i
|
|
|

S e N

it is stopped by simply retarding the table and bringing it to a stop. Details of the
switch are shown at 1. Centrifugal force throws the steel balls outward when the motor is
running, lifting them from their supports which bear on two side arms which make and
break contact. If the dick is stopped the motor is slowed dewn and the balls fall back
opening the contacts,

New Jazz Instrument

“l/”\
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| We have had jazz instruments made of everything from tea-kettles
1 to ripsaws. The little thing illustrated above consists of a piece
of steel to be held in a fixed position at one end and eqguipped
| with a handle at the other end so the player may hold it more
\ or less tightly. By changing the tension the note elicited when
\ hammers strike the steel, is changed. The hammers are of wood
attached to small stee!l springs. The complete instrument is shaken
in the hand, thus vibrating the hammers, The notes are made by
pressing down or releasing the blade with the thumb.
—Alexander Kolae,
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Ice Experiment Smokers’ Paradise

The U. S. Department of Interior has just completed the experiment shown above, viz.,
Place a weighted wire on a cake of ice as shown above and then bet your friends that placing smokers in a cosed room and letting them smoke away for eight hours. It was
it will not cut the cake in two. The trick is simple. The wire cuts but with the to determine the injuriousness of carbon monoxide from burning tobacco. I was found
relief of the nressure the water freezes again above the wire. —Dr. Albert Neuberger. not to he dangerous in the least.

Haﬂldy L@@aﬁ@? f@ﬁo Ma At the left is seen a new idea applied to locating points

on a map. The name of the locality and the two key
numoers are printed on the reverse side. Whan finding

LAl the spot on the map it is only necessary to ascertain the
it two key numbers, turn the map up as shown so that
4 CEoaRNabba the edge of the map intersects the number on the
I I edge of the face of the map corresponding to the one
o e e < ¢ ]
s 5 RN % given and then run across the top of the reverse side
I ! 7 e /’//, W (= where another set of numbers are focated until the
unt q A
K ‘ e L RN i g “,“ I second of the key numbers is located and—there you are.
5 B o o e S E oo —il Gtk
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Aguarivum

Below is shown a double aguarium, or rather a method
of connecting two aguariums so that the fish in them
may move freely from one of the bowis to the ather.
A large glass tube in the form shown is filled with
water and is quickly inserted into the two bowls. The
equality of the atmospheric pressure on the two howls
will not allow the water to flow out of the tube. In
selecting a tube, be sure that the one used is large
enough to permit the fish to pass through it. After
filling it with water, place the palms of the hands or
sheets of glass over both ends so that the tube is full
of water when the ends are placed in the bawls.
—J. W. Paetznick.

Qne of the latest English fads is the collection of miniature cacti. The prevailing pots in which
these plants are set are thimbles. Some samples of the plants are seen in the above illustration.
—S. Leonard Bastin.
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Electricity--

estroyer of Airships

By C. A. OLDROYD, AERONAUTICAL ENGINEER
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Fig. 1 shows Fightning striking a non-rigid airship.
It is likely to be ignited as alf metal parts are massed
together in the car below the gas bap, as lightning
foltows the easiest path, it naturally strikes the car.

With a vigid airship, Fig. 2 (Shenandoah type), whose

framework is entirely metallic, there is a chance that

although it may be struck by lightning, the ship may
escape destruction by fire.

Fig. 3 above shows lightning striking a rigid type
airship, the chances heing that the discharge will pass
along the metal frame-work of the airship and thence
proceed to earth through the metal tower or mooring
mast. The Shenandoah uses such a mast.
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The airship designer is always fooking for an extra light Fig. 5 above shows device used by Professor Nusselt, Fig. 6 shows clearly how much larger a dirigible would
and inert gas. Aside from helium there are several in demonstrating that static electricity ignited hydro- have to be in order to have the same lifting power
gases that might he employed. The black lines above gen gas leaking through a joint. f the pointed wire when filled with steam as compared to helium. In
show clearly the relative lifting powers of various well shown was not used and a little hydrogen allowed to other words, to lift the same load as a helium filled
known gases, including steam and hot air, feak out, the electricity present due to friction of tho ship, a steam filled ship must he 15% longer.
& gas in the pipe caused the latter to ignite.

The Telemeter--A New Range Finder
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The well known method by which our two eyes measure the range of a distant object
is shown in Fig. 1, the eyes automatically measuring the distance CP by solving the
Fig. 2 shows the same idea in picture form.
A, B, and C show how the new French range finder known as the “‘Telemeter’” very
accurately measures the range whether it be one yard or sixty miles.
one meter at a range of sixty mifes. It

right angle triangles A and B.

have an accuracy of within

The principle of the device is
Figs. 3,
aiso trained on the object.
uated scale.
known length base-line find the

It is said to
is the

invention of M. Faget of Paris and the device is composed of two eye-pieces or tele- Fig. 5 shows

scopes mounted on a graduated metal bar which is fixed to a rotating circular plate.

shown best in Fig. 3. The one eye-piece L is sighted

directly on the object, while the second eye-piece L at the right is moved until it is
The range can then be vead off directly along a grad-
Diagram 4 shows how two observers, A and B, situated at ends of a

distance of target by measuring the angles at A and B.
ship range finder.—Ernest Brennecke,



In Holland and in Germany
many caterpillar tractors are
being put to many odd uses
as the accompanying illustra-
tions indicate. The picture
directly above shows a tractor
tieing used to haul a canal
boat.  They are also being
used to warp vessels into their
piers. The picture below shows
a string of wagons, carrying
wood, being hauled by one of
these versatile tractors. The
odd sight of a tractor hauling
a long line of wagons is un-
common in this country, but
one frequently sees this in
travelogue movies of foreign
scenes. The tractor can haul
a greater load than several
horses and is so flexible that
it can crawl over the roughest
kind of ground, the worst
hardship being on the engi-
neer driving the tractor who
gets pretty well shaken up
now and then.

Science and I'nvention for September, 1924

Odd Uses for Tractors

The picture above shows another use
for the tractor—crushing bricks.
The engine of the tractor is some-
times used for running wood-saws
also. The picture at the immediate
left shows one use of tractors which

is being applied in many foreign
countries, that of shunting freight
cars on and off of sidings. A spe-
cial form of tractor for this particu-
lar purpose was shown in a recent
number of SCIENCE AND INVEN-
TION. Below is shown a stump puller
attachment fitted to a farm tractor.
One can well imagine what a time-
caving combination this makes when
compared to the old-fashioned meth-
od of pulling stumps by means of a
lorse-driven windlass.  With this
machine on the scene the stumps can
be pulled and then carted away on
trailer trucks. Europeans are show-
ing us many novel tricks with trac-
tors, and while there are, without a
doubt, more tractors in use in this
country, thanks to Mr. Ford, we can
learn many valuable methods by
keeping our eyes on the foreign
journals which cover this sort of
work. Amung the interesting new
developments in Europe is an en-
gine fue! to take the place of gaso-
line.

New Auto Shock Absorber
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FRONT INSTALLATION

The drawings ahove and at the left show one of the latest
auto shock absorbers. It utilizes a combination of friction
and coil spring action. The main parts of this shock ab-
sorber are a conical-shaped friction drum of the oil-less
hearing type, a large coil spring of the clock type, and a
beit for connecting the mechanism of the shock absorber to
the car axle., The picture above shows how the shock ab-
sorber may be attached to the axle and car frame in two
ways. There are no metal bearings in this device, ths

- - makers claim, The coiled spring keeps the belt taut at all

FRICTION RESISTANCE BELT ASSEMBLY times, while the tension as well as the degree of friction is

B adjustable. This shock abserber is {urnished in small, me-
LOCK SPRING dium and heavy car sizes.
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Fly Screem Fair Weather Indicator
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In the crown of the hat
shown abgve a small cir-
$_ledof ahscrl:ﬁnt paper_is
ixed with adhesive.  This 8 =
paper has been previously D@Q@Ciﬁlve C@ﬁ"@?@’
soaked in a solution of one
part of cobalt chloride, ten
parts of gelatin and 100
parts of water. |f the paper
turns pink it indicates mois-
ture in the atmaosphere or
in the hat.

—S. Leonard Bastin.
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This fly screen has no slides,
yet is adjustable to all win-
dows. It is so constructed
that one has merely to fit it
m the opening of a window
and press tie sash down upon
it, whereupon it extends
laterally uutil it engages the
side walls of the window
frame. The edges are tele-
scoping and d:agonal braces
cross the center.  Although
the wire is woven the indi-
vidual strands are not sol-
dered,  These strands are
free to change their angles
with reference to those cross-
ing them. —J. W. Von Stein. Newspaper photographers often have difficulty in securing photographs because the
subjecis refuse to pose for the picture. Monroe Stroecker, a staff photcgrapher
of the Detroit News, has overcome the difficulty by placing his camera in an
over-night bag. A hcle is cut out for the lens, and at the same time that the
shutter is released, the flashlight powder is automatically igniled.  —Chet Shafer.
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Nature Heats Houses

Poneumatic Wheel
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At Pagosa Springs, Colo., artisian wells are driven to a depth of 380 ft., where . L L . .
a supply of hot water is obtained. This is run through the buildings in the manner Arrow peints to the pmeumatic air cushion indicated in the drawing at 2. The
shewn in the diagram above, and continuously heats the buildings at practically no tire is solid and is shown at 1. At 3 we find a protecting plate covering the air
cast. Photo shows an artisian well just before it was capped and put into use. cushion which slides up and down en point 7. The air valve stem is shown at 5,

—L. Pim, Reporter No. 4129. while 6 is the steel disk helding the tire to hub 8 by bolis 9. —J. W. Von Stein,
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“Telegraph’ Plant
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The plant shown in the above illustrations resembles a telegraph instrument in that
the two small leaflets that grow on each side of the large central leaf are contmual_!y
jumping and jerking. At night the plant sleeps” by folding its leaves as shown in
the photo to the left. Also, at the approach of a storm the piant follows the same
course making it a good weather prophet. —S. L. Bastin.

Kosmos, a German scientific journal, guotes an observation made hy one of their readers

which would seem to point to a mare than usual degree of intelligence found in an eel.

When the stopper of the bath tub in which he was living was removed he took care to
preserve his life by using his tail as a dam as shown.

Fasily Performed Coim Trick

Abave is shown the bright idea of a Western inventor.

power needed by cities by putting their noise to work.

Science and Invention for Septenber, 1924

Phonograph Novelty

St | Uy fiable

The inventor of this device, Robert A. Rummel, makes it possihle to see the singer at
the same time {1er record is heard on the phonograph. The device consists of a
reflecting projector placed in the hase of the musical instrument.

Watson! The Needle

He would supply the electric
As illustrated the noise impinging
on a Rochelle Salt crystal would set up piezo-electricity.

Shoe Preserver

By the easily mastered manipulation illustrated in the
abave sketch one can convince on-lookers that a coin has a
head on hoth sides. The coain is held hetween the thumb

and forefinger and the hand is given a half turn. But second fingers.

while the hand is making the turn the coin is also given
a half turn in the hand by shifting it from between the
thumb and forefinger to a position between the fi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>