IN PICTURES

THE END OF
THE WORLD

See Page 126

EXPERIMENTER PUBLEISHING COMPANY, NEW YORK, PUBLISHERS OF

ADIO NEWS SCIENCE & INVENTION PRACTICAL ELECTRICS . MOTOR CAMPER & TOURIST



Ry

Nationallvy Advertised
Operates on
One or Two l[ ’

&
Stages of K Z @
. . T \l/4
Amplification T
T ~ AT ~f naranteed

INSIST ON

RICO

PRODUCTS

For Your Guar:

antee and Pro-
tection

152

Patented Dec. 25, 1923

No. 120

Dear Friends Everywhere.
I Want to Tell You
My Story
Listen to Me!

I come to you now a fully de-
weloped loud speaker, 2+ in. high
and awith a large bell. I am a
beautiful looking object, a finished
article by the maker of a awell
knoawon product. I do not require
any additional batteries fo operate.

look me up to your set and
start me off. Regulate my woice
by means of my Volumeter. Try
me on high or loww poaered sta-
tions. Compare me. Judge for
yourself. If my tone, volume, and
clarity do not satisfy you, then send
me back to avhere I came from.

I am not afraid of your test.
I acant to meet all-comers, because
I know achat I can do and that is
achy | “blow my own horn”

Yours sincerely,

1 g AR}

bd ' B ot § 4

W »

}
€5’ Loup SPEAKER

No. 120

RICOSHRRLOUD SPEAKER

Radio industries Corp., S.&L 6
HRE T etrat. New York City. : QAD/IO Mr. Rapio Fan: If your dealer
Gentlemen:—P1 nd me by Parcel Post 1 RICO :
B Gentlemen e D SPEAKER, No, 190 for which § N\Q\‘\‘;\\QZM cannot supply you then order di-

[ SEhiapst) ! Al 1 .
: ;a\::lel pay the postman the amount of $13.00. : IND ST I S r.ect and use COUpOI‘l on 0pp081te
i Street .. = sacac 1 SIde.

1 o e N R Y 1 CORPORATION

BOMY tovirerairanuernn s Rtate. ]

T om v i I I Y D SR D O N R R = I R Om o m m 131 DuaNE STREET, NEW YORK Cable Address: Ricotrade, New York
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to fit You

Guarantee
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or It Doesnt CostYou One Cent

As Chief Engineer of the famous S & H Elcctrical Works I know ex-
actly what you nced to make you a high-class, elcctrical expert, capable

of ¢
fo

Service free.

carning from $65 to $200 a week.
r the big-money jobs.

training for the high electrical jobs,
S & H 1s backed by the Lincoln Institute of Technology.

That You Can
Step Into

These Electrical Jobs Quick
¢ New Way

This Amazin

HY take chances? You want 1o step
s;‘/ quickly into the big-money field of

clectricity, where there are countless

opportunities.  Naturally vou want
only the latest approved method of home
traming — the method endorsed by leading
clectrical experts. The method that doesn't
hesitate to guarantee its promise to you.

As chief engineer of the S & H Engincer-
ing Co., 1 studied years upon the problem of
nmaking it possible for ambitious men who
like electrical work to get the big-pay jobs
without technical school or college education.
[ knew that every day the tragic shortage of
technical experts hampered electrical prog-
ress. At last | discovered and capyrighted
this remarkable Shop Tvpe training in elec-
tricity, the biggest advauce in 20 years in
teaching electricity.

No Experience Needed

And now any man of average intelligence
can step mto these big-pay jobs. In your own
home you can have the practical, actual shop
type training. That's the sccret of the amaz-
mg success of S & H graduates—I discov-
er e(l how to apply practical training with the
theory ot electricity so that even men who
have never finished grade school are gradu-
ating into salaries they never dreamed they
could command. My great satisiaction is
that T made 1t p0551ble for men to step quick-
ly into Ingh positions of electricitv——made
Iung vears of apprenticeship and small-pay
toil in this great nekl 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. F-2

profession in only 20 weeks’ time., And yet
so thorough that S & H graduates are in
constant demand because they are trained in
every hranch of electricity. No wonder elec-
trical experts have hailed this common-sense
practical, result-proving training as a hoon
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
Iute guarantee of the § & Engineering Co.,
and the Lincoln Iustitute of Techuology back of
this traiming.  Your diploma will be from the
Lincoln Tech. If when you have finished the
course you are not satisfied. every cent will he
refunded. No questions asked. We can affor
to make this guarantee because T know that what
I have done for others I can do for vou. You
will tind that this new method of training far sur
passes any other you have ever lheard about. It
makes you a real electrical expert, with the Lit
coln Institute of Technology back of you.

Electrical Outht Free

So that you can begin to carn while vou are
trainirg—many of ny students niake far more
than the cost of training after the first few les-
sons—yvou are entitled to my special offer of a
complete outfit of electrical apparatus. instruments
and appllances FREE, IF YOU MAIL COUPON
AT ONCE. Thus right at the start you have
equipment for actyal shop ty pe. training without a
cent of cost. IHére for tlie first
time you have this remarkahle of-
fer. plus the privileges of the
famous S & H Employment Serv E
ice and Unlimited Advisory Serv
ice.  And even that isn’t all—I
have still another amazing of-
fer—Mail coupon today and
Il tell you about it.
Don’t delay.

Chicago, Il

WWW.americanradiohistorv.com

Experience unnecessary.
Also unlimited advisory service—long after you have finished
and your own profitable business.

I will fit you at home, in a few weeks,

S & H Employment

Supervising Engineers
Supervising  Engineers for large
power plants and svstems alwavs are
in demand and hold positions of in-
fluence and big pav. 1 fit vou for
these jobs,

Superintendents

You can be yuickly equipped to ac-
cept big positions as superintendents
ol municipal systems—every citv, even
towns and wvillages, have piants 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 vour own—scores of
uy graduates have established themselves
in business without capital—Unholz and
Farina were common laborers when they
wrote to me, now they head the prosperous

Electrical (ompanv Chicago. No
profession in the world offers sg many op
portunities for a payving business of vour
own.

.‘------!II--------ﬂ-----------‘
g Chief Engineer ]
I S & H Engineering Co., [
] 1422 W, '\Ionroe St, Dept. F-2 Ll
l Chicago, U :
_____ Please send me full particulars of g
T, your training practical electricity g

> and details of your remarkable free 1

offer to those who enroll now. 1 1

' understand this is free and does not ]
obligate me in any way. (]

B

Name ......... ... ... ... ... []
Address .......... ... ... :
Gty ek State. .., .. 1

L

[}
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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. correct amount with the coupon.
To sit down and write an individual We will transmit to the various adver-
letter to each of these respective con- tisers your request for information on
cerns, regarding the article on which their products.
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.
------------------------------------------------------------------------------------------ TEAR ALoNG THIs LINE

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

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

as advertised in the issuec of SCIENCE and INVENTION.

If Catalogue

5 . . ymplete
List here specific article on 0 Gy

NAME ADDRESS which you wish literature. line is w'an.t-
d ed, check in
this column.
_____________________________________________________________________________________________________________________ |
_________________________________________________________________________________________________________ [ i
(R N
| |
................................................................. e = -~ ‘ e e ——
|
.............................................................................................. —
_________________ | R | |
.......................... e ] I I
l y '
________________________________ frreeeee | ) =

If you desire any special information from a manufacturer whose advertisement does not appear in this month’s
1ssue, use this space.
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ELECTRICITY

Earn®3500 to*I(
(s an
What’s Your Future? Some Featares of

. - Cooke Training That
Now vou carn $20 or $30 or $40 a weck. Tn the ‘Make rSal‘Jn(l:IEZgl:ZSSa

same six days as an Electrical Expert you can make Certain
$70 to $200 and make it easier — not work half so 1. Practieal Money:Mating Instruction
hard. Why, then, remain in the small-pay game, in 2 e et Gt et o
a line of work that offers no chance, no o e e s
big promotion, no big income? a. rle’é‘é“?I’ﬁsﬁhfﬁggejé’«ige. (No chance
Fit vourself for a *“bossing ” . rrmf:ﬁtp“l";m TJ
job- 6. e e ot W B mresricat £
7. Extra Courses Tree—Radio—Elec-
| Be An i

“Flectrical | = & we

while-vou-Jearn lessons.
9. Reduced 1 all  Flectrical
v” Supplies.
x ert 10. Cash Refund Guarantee Bon
L4 These features are all explained in
my big Free Book—the “Vital Facts.”

Poday even ordinary Electricians—the “screw driver”
kind—— are making money-——big money. But it's the
trained man—the man who knows the whys and
wherefores of Electricity—the “Electrical Ex-

;'. - perts.’—who is picked to “hoss” the ordinary
Ilectricians — to boss the Big Jobs —the
jobs that pay $3,500 to $10.000 a vear.

Auto Electricity
and -Radio

Courses Free

1f vou want to spe-
cialize in Automobile
or Radio work 1 will
give vou a special
course on either or
both  subjects Free
when vou enrvoll for
myv recular Elecirieal
Course. These are not
makeshift lessons but
regular $40 and §50
Complete Courses.
This part of my offer
may  be withdrawn
without notice.

WWW americanradiohistorv.com
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NEEDS YOU!

Iwill train you at home
lo fill a Big Pay Joh

$3,500 to $10,000 a Year

Get in line for onc of these “Big-Pay Jobs” by cnrolling now for my
casily learned. quickly-grasped, right-up-to-the-minute, Spare-Time Home-
Study Course in Practical Electricity.

Age or Lack of Experience No Draw-Back

You don’t have to be a Iigh School graduate—it isn’t even Necessary
that you should have finished the grades.  As Chiel Lngineer of the
Chicago I'nginecring Works, I know exactly the kind of training you need.
and [ will give you that training. My course in Electricity is the most
simple, thorough. successiul and practical in existence, and offers every
man, regardless of age. education. or previous experience. the chance to
become in a few short months, an “Electrical Expert.” able to make from
870 to $200 a week.

Earn While You Learn

With me you do practical work—at once. 1In my first few lessons |
show vou how to make money doing Electrical work in vour spare time,
(Over hali of mv students are paying for their course in this way.) 1
or vourself, and then help

show vou also, how to get started in business |
you to get started.

FREE-—Electrical Working Outfit- FREE

To do spare time work vou'll need tools. ete. These T give you—Free —a whole kit
including measuring instruments, a real electric motor (o toy), and other things—the
greatest value ever given by any School.

Your Satisfaction Guaranteed by a Million Dollar Institution

[ absolutely guarantee to return every penny paid me in tuition i1, when you have
finished my Course, vou are not satistied in every way with my instruction.  Ane
back of me, in my guarantee, stands the ¢ hicago Engineering Works. 1 million
dollar institution.

Nothing Like “Cooke” Training Anywhere

“Cooke™ training is different hecause iU's the most
practical and most successful.  I('s hest because 1t's *
backed up by the greatest Serviee 1o students ever thls
known, It's this Service, plus “Cooke” traming, that
makes the “Cooke” trained man the “Big Pav’ man
cverywhere.  Become a “Cooke” Trained Man vour-
self. and earn 812 to 830 a day—8$70 to $200 a week—-
£3.500 to £10.000 o vear.

Investigate! Mail Coupon

Get the Vital Facts. Let me send you irec iy hig
new book on The Future of Llectrictty.  Let me tell
vou more about the big demand for “Conoke” traines]
Electrical Experts.  Sign and send me Coupon helow.

L. L. COOKE, Chief Engineer

Chicago Engineering Works, Inc.

2150 Lawrence Ave.
Dept. 2-A CHICAGO, ILL.

‘Big Pay’Man!

L. L. COOKE, Chief Engineer,
Chicago Engineering Works, Dept. 2-A,
2150 Lawrence Ave., Chicago, Ill.

Dear Sir:—8end at once the “Vital Facts” containing
Sample Lessons. your Big Book. and full particulars ot
vour I'vee Qutnt and Home Study Course—all fully pre-
paid. without obligation on my part.

B A

Address ... ... .. T ETE AR B D e ele e e T 3

Gty AN G SatE NS el o ol D § e me B e w19 % ayeembier shole ol olol ezl

Occupationa - iw ol o wieeg | Fa - e bl 2k e A FCE s .
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There's Big Money and a Big Future
or YOU in Flectrical Engineering

Start to PrepareToday.

These Books Will Teach You #&9
In a Few Weeks What
it Took Me 20 Year's
to Learn

N every line of business roday there are two types

of men—those who give orders and those who take
them. The ounly real ditference between the two is
knowledge. You can call it training, ability, or initia-
tive—very often it is all of these—but knowledge is
the thing that counts.

The man who has studied and acquired a practical position and a big salary. A few hours study at home cach week
knowledge of his work knows w hat to do; the other y:mv}x tl“l(f aid of thesclelght 1pralcucal books onE‘lA\pp_lxeil EElcclrlc-
must be told. One leads, the other follows. And be- 1y“ o _put o O,H_t lf mé( 1© ,Success, as an ectnca. gt
cause there are more followers than leaders in every Applied Electricity” will quickly give you a practical knowl-

i o o= . PR - edge of electricity in all its branches. The books are pleasant to
profession, the leaders reap .the benelits ot 1_“_:‘31131 Pay¥  study, easy to understand, highly authoritative, thoroughly up-to-
and a larger share of the things that make life worth-  date, and complete in every detail. You will find them a handy

while. guide, a ready solution to your problems and a de-
— = - — § pendable help to a better job and bigger pay.

Trained Men Are Needed in the FRE I(\:/I%II%ISBUELRQPI;I](}}’
Electrical Field

Get These Pay-Raising Books

Through this special free ser-

. . " | vice the American Technival So These splendid hooks are published by the Ameri-
There are unlimited  opportunities today for clety puts ut your disposal the can Technical Society for the purpose of helping
trained men in the electrical field—men who have knowledge and advice of 20 ex those who are anxious to improve themselves
studied the principles oi electricity, acquired 2 jerts who will assist you in youwr through study at home, but who are unable to de-
knowledge of its practical application and who work and studies undl you are g yoie the time and money to a correspondence course
know what to do and how to do it. Thousands ot an expert yoursell. This valu- or special school training. Back oi every set of

able advisory service, plus your _
work and reference library, will hools stands a staff oi 20 Experts who are ready to

answer your questions and help solve your prob-

ambitious men who were willing to devote a few
hours of their spare time to home study have

enable you to quickly train for

rapidly qualinied for this fascmating, profitable o big vay job. A letter or wire § lems. This valuable expert service, in the form of a
profession and are earning from $3000 to $15,000 to the Soclety will bring you FREE CONSULTING MEMBERSHIP, is given
& e the information und help you to everv man who purchases these books on the easy

| need. Use this service datly If

You Can Become An Electrical Expert | voutixe  Mail coupon bolow.

monthly terms explained in the coupon. You can
examine them for 7 days without obligation to buy.

You, too, can train for the position of an electri-

cal engincer or any of the other big paying jobs in electricity that Send No I\'Ioney——NIerely the Coupon
are open to experts — men who fioww and who are able to direct
those who “never found time to learn.” You can start today to
acquire the knowledge that will quickly put you in line for a real

You need not send a cent in order to take advantage of this
offer. Tust mail the coupon and the eight big volumes oi “Applied
Electricity” will be shipped at once, parcel post prepaid. \When
the books arrive. deposit only $3 with the postmai. and, if vou
decide to keep them. send $3 monthly for nine months. Otherwise
vou may return the books in 5 davs and get your money. This is
an offer vou cannot afford to miss. It is your chance to learn
‘more and carn more—an opportunity to hecome a leader instead
of a follower and to earn the pay of an expert. The coupon will

cwmmw—;‘c?—_— g prove it. Mail it today!
';A,;.,cﬂ 7 g b AMERICAN TECHNICAL SOCIETY
St e e ~ Dept. EA25, Chicago, U. S. A.
i oy 1 APPlied bl

- D

SPECIAL 5 DAY EXAMINATION COUPON

AMERICAN TECHNICAL SOCIETY
Dept. £425, Chicago, U. S. A

T wanl to Learn more and Earn move. Please send me. postpaid,
the cight volumes of “Applied Electricity.” I will deposit $3 with
the postman on arrival. 1f I decide to keep the books, I will send you
§3 monthly for nine months; otherwise 1 may return them in 3 days
and get my monev. Tt is understc od this entitles me to a Free Con-
sulting Membership in the Society which T may urce daily if I like,

By 2
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Eight Big
Volumes-—3¢ Street . . b oo . o 0000 FLLITED
Pages- 3000 Pictures— .
Printed on Fine Paper—Attrac- Cityl S s0coonanaoaan oo State oo

tively Round-—Stampzd in Gold and
Indexed for Ready Reference—All Yours
for Only 10¢ a Day. Mail the coupon.
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“What’s Eddie ity

e

looking so black about? g

“OH, he’s sore because I won’t lend him my Starrett Com-
bination Square—the one tool I can’t get along without.”

“Well, he’ll get over it. One of these days he’ll buy one and see
for himself why it’s such a hard tool to borrow,”

STARRETT

JUST as it stands the Starrett Combination Square Combination Square
gives you seven tool uses combined in a single handy, No. 11

accurate tool. Rule, Try Square, Level and Plumb, Depth
Gage, Height Gage, Scriber and Miter. But add a Starrett
Protractor Head, Center Head and other Attachments and
at a small cost you have doubled the usefulness of this
splendid tool. For more rapid work and more accurate
work from fewer tools get a Starrett Combination Set at
any good hardware store.

The new Starrett Catalog No. 22 “LE” shows the various
Attachments that can be added and illustrates the many
different uses. Write for it.

THE L. S. STARRETT CO

The World's Greatest Toolmakers
Manufacturers of Hacksaws Unexcelled /(‘
ATHOL, MASS,

" Use
ools .
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Would You Like To Make
$10.00 An Hour?

Sounds like big pay, doesn’t it?

But thousauds of men, when they have climbed the ladder and figured back,
have found that the time thev spent in spare-hour reading and studyving pal(l
them bigger than any wages they ever earned.

Let's igure it. There are at least three evening hours a day that can be used
m pmtmg practical knowledge into your head. Suppose you used just a fair por-
tion of these, putting in, say. 500 hours a year for two yvears
1000 hours in all

The well-informed man in any business can expect to carn
$2000 a ycar more than the uninformed one. In five vears this
d1 ferencc amounts to $10.000. or $10 for every hour of vour two
years' spare- time employment.

are putting it conservatively.

We
Th \ Many men have found their use of
e\ /// spare time paid them as high as $23 to
$30 an hour. Spare-time investment is
€ OFT/ the biggest thing you can undertake.

// \\\\\\ A combmed reference library and home-study course '—1

7 Reasons for Owning

Paves the Way to Bigger Pay for You the Croft Library

Every page of this 3000-page Library is taken
from every-day eleetrical prictice. Croft deals
enly with the kind of problems vou meet in
your daily work.

Thos. A. Edison, the great electrical inventor, writing to Terrell Croft, said: 1

“Your method of explaining by analogy with things cveryone knows, and
the simple illustrations, make yvour work omne of the best that | have yet seen.

. 2 The her's knowledge of glec ity has been

In the Croft books you will find complete, detailed and up-to- the-minute information obtained through actual shirt-sleetes praetice.

on electricity, from the simplest principles to complete and economical operation of a ‘ef ‘1,] ”“‘,“\h‘“””’:""l‘?Qé'c‘f‘fl':“el"}g:‘lll he “‘[‘;“
central station. You will be told the things you necd to know about motors. generators man. ete.. until he attained the position of
armatures, commutators, transtormers, circuits, currents. switchboards, distribution sys elecirieal enineer with one of the big elee-
treal m wetiring compan’es. Now he heads

trems-—clectrical machinery of every type, mstal ation. operation and repair—wiring for
light and power—how to do it mechanically perfect in accordance wirth the National ) )

. . 3 Seven years of theught. time and ef! were

Electrical Code—uwiring of finished buildings- ~underwriters’ and municipal requirements SR gy (e (i 0 00 80 Wil

how to do the complete job, from estimating it to completion iflumination 1n its every find all the ewentials of modern eleetrical

phase—the latest and most improved methods of lighting— “lamps and lighting effects, etc. practice.  Their thovoughness makes them the
andard electrical veference books of today.

1S own consulting company

Send for vour set of these pav-increasing hooks today and judge their value for g e losks contain nothing but Tive, practiesl
vourseli.  Don’t wait. You can make cvery evening hour worth $10 or more to vou. materixl.  They are kept up o the minute b
periodival revisions hy the author. Bvery e
trical worker will appreciate the value of this.

Free Examination—-NO Money DOWD—Easy Paymenté 5 Everything in the volumes s clearly wiltzen

clearly illustrated.  Every man le (v read

Ve want vou to {est our statements=—we want you to compare the Croft bhooks with others. Fill in and and write can understand and them. Yet
ma\I the coupon attached and we will send you the entire set of eight volumes for ten days’ Free Exam- they are neither elementary nov amateurish.
ination. MWe take all the risk—pay all charges. You assume no obligation—you pay nothing unless you B ) e

decide to keep the 6 The flexible keratol hinding of the Croft books

hooks. Then $1.50 n_ml\ea them ideal for either workshop or home

in ten days and libravy.  They ure easy 1o handle—and they

the balance at the will last.

rSate {)f %2 a month. 7 The worth of any set of books is usually {ndi-
end the coupon cated hy its sale. Over 40,000 electrical work-

NOW and see the ers- beginners and expeits- -ire now using the

LlBRARY Lmufm LiBRav! LIBRARY LIBRARY LIBRARY [lBRARY UBRARY Pooks for yoursel Croft, books.There's s sound v for {his

of
PRACTICAl PRACTICA: mcrm PRAchAl PRACTICAL PRACTICAL Pm:ncnt PRAcnc
ErecTric ELECTRRTT ELEcmm Evecrcm [LgcmnELECTRlCITY TR W SEND THIS McGRAW-HILL BOOK CO.. Inc.
e —T e e COUPON 370 Seventh Avenue, New York City

-

Free Examination Coupon

-—————_—_—‘_‘

— McGraw-Hill Book Co., Inc.
PRACT[CAL Pm\cnm PRACTICH ELECTRIGA - CENTRAL. WIRING - WIRING pm ill Book Co., Inc

370 Seventh Ave., New York.

rentlemen—Please send me the CROFT LIBRARY OF
PRACTICAL ELECTRICITY (shipping charges prepaid)
for 10 days’ free examination. 1f satisfactory, [ will send $1.50
in ten davs and $2 per month until $19.50 has heen paid. If
not wanted. T will write you for return shipping instructions.
(Write plainly and fill in all lines.

For Eie
Evecrricy ELECIICCW s LIGHT ol FINIZHED
MATHEMATIO maErs  PaRTd MACHINBU STATION. o BOILDING Imnmn.

RO! CROFT
PALMER 'CR(‘)FT. _CRoPT ,CRO,I.:T CROFT CRO_liT Cnoﬂ -

7

Name
Home Address
City and State ...

B : 1 . : ! 3 Firm or Empioyer
McGRAW: * McGRAN. We,  McGRAW ~ McGRAW
HILL Occupation ..............

| T Ll L L T L L L
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Great Inventors Now Teach You
Secrets of Practical Inventions

How would you like to be the inventor of the tin cap that now
corks millions of bottles—and who gets a royalty on every one?
How much money would yex have now if you had invented
the simple idea of putting a rubber tip on pencils? The in-
ventor of the Gillette Safety Razor is said to have made as high

as $2,500,000 « year!

The inventor of the tiny snap fastener

last year paid an income tax of $29,000. The man who invented
the Autographic Kodak sold his patent rights for $500,000!

UST a single idea can malke you indepen-
dently wealthy i1 a short time. Little
things—Iike the crimped hairpin, the
paper safety-match, the metal-tip shoe-
lace—brought their inventors hundreds of
thousands of dollars. Only recently Success
Magasine told how one woman built up a
splendid business [rom an invention based on
a little wedge-shaped piece of woaod!
Couldn’t yor  develop an invention as
simple as these¢? Haven't vou some ideas—
even now—itor one of these little inventions
which can pay you so much money ?

What Invention Is

After all, invention is nothing more than
the science o “fixing things.” And how
many times a day vou do “fix things.” A
leaky faucet, a rattling window. a broken
strap — vou fix hundreds of things just like
these almost every day. You may not
know 1t, but when you “fix things” you are
using the principles upon which Inventive
Science 1s based.

Prove it for yourself. Here is shown a
very simiple problem in mmveution. See how
quickly vou can solve it. What would you
put on Shaft “A” to force members “B B” 10
move back? Think of something you know
now which can give you the answer. If you
have an ordinary clectric light switch you
will find 1t 1n a second.

Invention is not guesswork or blind luck—
it 1s not & God-given faculty possessed by a
few favored mortals. The truth is that in-
vention 1s based upon exact laws which
anyone can learn. [t is merely a matter of
first secinag something to be fixed and then of
thinking of some principle which will fix it

This test shows how easily you can de-
velop your ability to invent.

| .

Here is an interesting little problem and its solution
will be found very simple, if we really think hard.

‘A’ is the end of a shaft. The two members "B T’
are free to move in either direction indicated by the ar-
rows, If they are pushed buck, the springs “'C €7 will
immediately pull them forward again. Qur problem ig
10 put some hind of an attachment on the revolving shaft
"A" so that the members "B 37 will be pushed back

bath at the same instant every time the shaft ""A"" makes
a single revolution.  The device on shaft ""A’" nust also
allow the two members [ B to come forward once in

every revolution
e shaft A"

What would you suggest putting on

That's all.
able to think inventively. The simple
problem shown here proves that when
you think inventively the whole science
of invention becomes as easy to learn as
reading or writing,.

Why More Inventions
Are Needed Now

Hundreds of years ago., the world Ravmond F. Yates. who
That is with fourtcen other fam-
A . . “ ous inventors now makes it
why few inventions were made each casy for vou to learn hotw

didn’t need many new things.
y g

year. But now the world has more fo
needs, more things to he “‘fixed.” And

that 1s why, in the United States alone, over
50,000 inventions arc patented every year!

The world wants better and cheaper light
and power. It wants an electric light that
will be heatless. It wants new motors that
will weigh less and produce miore power.
It wants {faster and less costly aeroplanes,
motor cars, steam engines. It wants new in-
ventions which will make cooking and house-
work casier; that will save time and lubor
in the home, the farm, the facrory and the
othce. 1t wants new ideas for toys and other
amusements. It wants its present iventions
to be developed so that they will work better
and more economically.

Q»uxdy you have at least one 1idea for an in-
vention—no matter what it is—mno matter how
great or how small — the world will pay hand-
somely for even the simplest idea. Every dav you
see rhmgs which can be improved or which must
be "fixed.” Every day you can get ideas for new
inventions. It can be a new kind of mechanical
toy. or some device which will make your wife's
housework easier. It can even be somcthing as
simyple as the common nuteracker. The man who
invented the Kiddie-Kar, it is reported, made over
$5,000,000!

What Edison Says

Could you ask the advice of anv greater au-
thortity than Thomas A. Idison? He savs:
“INVENTION IS A SCIENCY AND SHOULD
BE TAUGHT AS A PROFFESSION.”

And now. for the first time. you can profit by
Edison’s advice.  You can actually learn inven-
tion as a profession—exactly as other people are
learning  electricity, automobile mechanics. law,
medicine, as a professmn The Burcau of Tnven-
tive Science offers vou the first course in practical
invention ever devised, it has written down the
casy-to-learn principles of Inventive Scicnce so
everybody could read them and learn to use them.
Yon want the ability to invent-— NOW. All
vou need, to become succexsful is this easy, fasci-
nating training which will develop your ability so
it svill be worth real money.

Learn Invention by Actual
Practice at Home

Hitherto inventors had to work out the prin
ciples of invention alone. But at what a ter-
rific price in long vears of discouragement. lost
time. wasted money! Now you can quickly learn,
in your spare time at home, the secrets of inven-
ticn which brought wealth and fame to Idison,
Marcont and other great inventors.

The whole thing rests on being

invent (n vour spave vou cven more:

121

Little inventions like these
have brought fortunes to
their {nventors

Today fifteen famous inven-
tors tell you WHAT TO TN
VENT and HOW TO IN-
VENT., They tell you the
secrets of invention which
every successful inventor
knows. They explain how to
originate ideas, how to de-
velop and perfect them, how
to get patents. But they te’
Thousant
time at lome. of inexperienced inventors
have heen defrauded of their rewards because they
did not know how to protect their patent right
This great course tells vou everything vou want
to know—how to sell yvour invention. how to get
1oyaltics—how to get the most money ifor your
ideas.

New FREE Book

The most fascinating part of this great new
course is that it teaches invention by actual prac-
tice, right in vour own home. With each lesson
vou are sent some problem in invention—just like
the one vou worked out here. Thlb fasummng
exercise in solving actual problems in invention.
sharpens vour instinct to fix things. Better than
anyvthing else, it gives yvou uan uniorgetable, in
stinctive habit of thinking inventively., which is
worth more than you realize, In fact the lessons
and exercises are so simple. so easy to under-
stand. so interesting, that they seem more like a
pleasant game than like instruction which can
make vou a successful inventor.

A wonderful unew bhook, just printed. tells vou
more about the Bureau of Inventive Science and
its simple new course in invention. It explains
in detail just how this course dcvelops vour
ability to invent. It tells you how great inven-
tors work, how to develop your ideas. how to
get a patent, how to protect your invention. the
best way 1o sell vour invention, how to convert
a simple little idea into big nmoney, how to learn
all the secrets of successful invention., It costs
nothing. so send the coupon at once. This bhureau
is not connected with patent attorneys or manu-
facturers. Its onlv purposc is to teach you the
principles of practical invention used by everv
successful inventor. Write for the FREE BOOK
now.

BUREAU OF INVENTIVE SCIENCE
Dept. 74
Wisner Building, Rochester, N. Y.

P OE NN R D R D D Y T e ey

BUREAU OF INVENTIVE SCIENCE
Dept. 74, Wisner Bldg ., Rochester, N. Y.

Please send me vour free hook. “The Science
of Invention.”

Name ... e g G Age.
Address
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Master Electricity By
Actual Practice

The only way you can become an expert is by doing the
very work under competent instructors, which you will be
called upon to do later on. In other words, learn by doing.
That is the method of the New York Electrical School.
Five minutes of actual practice properly directed is worth
more to a man than years and years of book study. Indeed,
Actual Practice is the only training of value, and graduates
of New York Electrical School have proved themselves to
be the only men that are fully qualified to satisfy EVERY
demand of the Electrical Profession.

The Only Institution of the Kind
in America

At this “Learn by Doing” School a man acquires the art
of Electrical Drafting; the best business methods and ex-
perience in Electrical Contracting, together with the skill
to install, operate and maintain all systems for producing,
transmitting and using electricity. A school for Old and
Young. 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 steady application prepare vourself in a short time. You wiil
be taught by practical electrical experts with actual apparatus, under
actual conditions.

The N. Y. EE. S. gives a special Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners.
The course covers completely all Systems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplanes,
ete.

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

1
New York Electrical School :
29 W. 17th St., New York, N. Y. ' N Y I
Please send FREE and without obligation to E ew or
me your 64-page book. : A
1 4
.................................... NAME 1
. Electrical Schoo
................................. STREET !
................ CITY ..............STATE 1 29 West 17th Street, New York

Www.americanradiohistorv.com
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Invisible Worlds

By HUGO GERNSBACK

FISTT swimming in its natural medium,—water,—is
not aware of the water itself. e does not know
of its existence. .\ young child living in its
natural medium —air,—is not aware of it anymore
than the fish is of his medium. The child breathes air and
only as it becomes older does it know that there is such a
thing as atmosphere surrounding it on all points. Even the
intelligent grown-up human being is not apt to appreciate
the fact that he is living in many
other media aside from air. Only

e i i

¢ [BELIEVE : as weadvance in our knowledge do
S THAT our senses - € appreciate the tremendous
Eshould not be: 1lorces that surround us from all
trusted too much - sides, and which being invisible and
these days. ¢ intangible to our senses, do not scem

B s s 10 €X1SE fOT 1S,
It took humanity millions of

years to eradicate the huge monsters and wild heasts that
preved upon us, but the far greater enemues, floating in the
air about us, the invisible ones, such as microbes will not be
so fully eradicated. for the reason that we cannot sec them.
Fighting an unseen enemy is always the harder task.

We inhale microbes and other organisms by the billion
all day long, and these are live organisms. Aside from
this we breathe in other matter such as dust
particles in tremendous quantities. invisible
also to the naked eyve. Furthermore, we also
breathe in not only the natural gases contained
in the atmospherce, but all sorts of other gases.
some of these heneficial, others harmtul to our
respiratorv organs.

Atmospheric researches as far as human -
beings are concerned, will play a tremendous
role during the next few centuries. Once we understand
all that lies in this invisible world—our atmosphere—our
lives will be very much improved.

Not only are we submerged in an atmospheric ocean, but
the atmosphere itself floats in a world of waves which
might be called vibrations. or electro-magnetic impulses.
Our all-dominating sun, which controls evervthing on our
planet, shoots down to us visible light. This visible light
however is accompanied by myriads of = g
invisible rays which are only brought
to our senses in an indirect manner
and sometimes not at all.  The sun’s
rays contain not only light rays. but
chemical rays as well. Thus the sun's
spectrium contains at one end ultra-
violet ravs, and at the other end infra-
red rays. These ohscure heat and
chemical rays have only heen studied i e

s

I

gt e

e

[ BELIEVE

" THAT the world
: is governed by in-
= visible, rather than :
- by visible forces.

G

THE GOLDEN AGE OF
SCIENCE

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

during the past century and are now being made use of for
the beneft of humanity. On the other hand, manv of our
scientists suspect that outside of the ultra-violet and inira-
red rays, there must be other rays of some other nature
which are only as yet suspected, lying in an invisible world
of which we as vet have no knowledge.  But we do suspect
that such rays may have something to do with gravitation

and the holding together of the entire universe. The open-
mg of this particular invisible world

will probably mean the entire eman- 2o i
cipation of man from all slavery. [ BELIEVE

Py this 15 meant that as long as we
are chained to this planet by means
of gravitation all work is difficult
of performance. All manual tasks,
the working of all machinery, the
hauling of all loads will all be facili-
tated tremendously once we understand the workings of in-
visible gravitation.

While vou are reading these lincs, spoken words, music,
and other sounds pass right through vour body without
vour suspecting it in the least. These radio waves that pass
through practically all obstacles are also electro-magnetic
waves and also belong to that invisible world. We cannot
hear or feel the music that is constantly travers-
ing our hodies. because our senses are not tuned
to ~uch waves. This leads us to the interesting
speculation—how many other forms of invisible
waves are there all about us at everv second of
the day, all unknown and unsuspected by us?
We know that there are many unexplored sec-
tions of the clectro-magnetic spectrum to which
light, radio waves, sound waves, N-ravs and
radio waves and many others belong. A\ll these are tre-
mendous influences, that may shape our very destinies and
about which we do not even dream todav. due to our
total ignorance.

Space itself, which surrounds us and our whole universe,
is invisible, This, however, does not mean that due to this
invisibility it is empty. Space contains myriads of dead
suns and their planetary syvstems which we no longer see
due to absence of light. It is possible
that in the future science will make
such worlds visible to us.

It is safe to sav. that during the next
100 years scientists will concern them-
selves chiefly with the exploration of

f THAT only truly
great minds realize
their limitations.
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: the invisible world. We will then
reverse  the old adage—%“Seing is

: Believing” into “Not Sccing is Beliew-
ing.”
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Fire Fighting
Water Veil Protects Building
By R. G. THACKWELL
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By providing a curtain of water which
entirely surrounds a gigantic qﬁice bugld-
ing in Cincinnati, a protection against

92 WATCHMANS CLOCKS =
49 FIRE ALARM BOXES

F 1YV HO exterior fire hazards has heen obrained.

5000 FT. OF |v2 Sie In 1922 fire leaped across an eighty foot
I00 FIRE EXTINGUISHERS street and damaged property in %eveEraI
upper floors of a Chicago skyscraper. En-

' 95 F1. OF STANDARD HOSE gineers then realized that office buildings
£ must he equipped with fire fighfing appa-

ratus to protect them from fire» f!‘om
without as well as within the building.

‘[ The photo at the right shows how the

building is protected by its curtain of
water.

TANK
7000 GAL.- B
.~ CHECK VALVE
' 6" PIPE
TANK
12000 GAL.
WATER PIPES

-~ AND OUTLETS
L

CHECK
VALVES
[

275 LBS. PER SQ.
IN.ON BOTTOM
OF TOWER FIRE
PIPES
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GAMEWELLS AUX.
FIRE ALARM BOXES

niHTwATCHMAaNS Bl 8

CLOCKS OF THE h i;’

ECO SYSTEM

Phoio abeve shaws the pumping plant in the sub-bhasemen of the huild.
ing. “hese ammps when in operation furnish 2.550 gallors of water per
minste. Th=e are two six-inch connections, s3 that the tre depar:ment
can connect 2ight two amd one-half inch hosas to the sydem and pump
ditect y fioer the street.  Below is the fire ext nguishing svstem designed
hy a sapzziz v New Yok Fire Department, Hugh T. Dumn. This is a
fire extingieirg shell made of glass or thin metal, and filled with zither
cashon termhoride or a sodium bicarbonate and acid solution. The
stels are fired into the flames as i lustrated balow.

L FIRST FLOOR

SUCTION
TANK /

|

—

UILYM NI

| GLASS SHELLS

Alove diagran shows the ar- | FILLED WITH

rangement of the sprinkler sys-
tem in the Union Central
Building.  Right, shells con-
taining fire extinguishing solu-
tions which break when they
strike a hard surface. An ex-
tension on the shell fits into
the gun nozzie.

REINFORCING
STRIPS

T
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The Life Span of Beasts
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Ahove is given the lives of some heasts and hirds. Notice that many ordinary fow! pounds.  A'most every cne consurtes 2.500 pounds of food and drink a year, and some

have a much longer span of life than man. A small elephant weighs about 5,000 consume as much as 4,500 cr 5,600 pounds, the weight of a fair sized clephant.

New Method of Aerial Advertising

BALLOONS STORED !N CHUTE

= 5
7

AUTOMATIC TIME TRIGGER IGNITES
CHEMICALS AFTER BALLOON LEAVES
AIRPLANE

S “~

~

= ($
4 X LEVER SYSTEM TO EXPEL
(@\\ @‘ ﬁ BALLOONS WHEN WANTED
/
B {
1

Cne of the most novel advertising features seen lately was ohtained by refeasing balloons norted a small pot of chemicali wiich were automatically ignited after it was released
from an airplane as it flew in a course which spelled out words. “~Each batloon sup- from the plane. The chemicals gave a hright flare of light, forming toe words.
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The JEnd of

y CHARLES

The Question is Often Asked, “How and When
Will the End of the World Come?” The As-
tronomer Will Not Venture to Predict the
Time, But From the Law of Probability and
Chance, He Can Deduce a Lot of Interesting
Possibilities as to the Manner in Which Life
Will Finally Be Obliterated From the Earth.

THE EARTH

The auther of this article Prof. Charlss T. Da-

: hama, a well-known astronomer, has given con-
| 5 siderable thought to the possible end of the

E 5 world, or rather of our earth, and some of his .

$ » deductions are illustrated on these two pages.

= Space is full of flying meteors, dead stars and "

| other bodies, which may collide with the sun

for example, and if a sufficiently larje fereign

e body should collide with our luminary, it would

cause vast tongues of flame to be thrown out -

from the solar body in the manner shown in the

accompanying pictures of solar prominences.

The front cover shows the earth being erveloped

in flames, due to a solar flame leaping across

92,000,000 miles of space. 1

The two pictures of solar prominences on
this page, which should be compared with
the figure of the earth, were drawn hy
L. Trouvelot at Harvard College Obszrva-
tory. The longest tongue of burning gas or
flame in the lower picture, extends for a THE EARTH
distance of 90,000 miles abhove the sun’s
surface. These solar prominences, as point-
ed aut by Prof. Dahama, may at ary time
extend out unimaginable distances into
space, due to a sudden internal explosion
of the sun. Sun spots ar2 thought t effect
changes in the eart1's temperature; ima-
gin2 the effect of large solar prominences.
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the World

T. DMHAMA

Life is = Gamble. Will the Sun Hit Another
Star and Cause a World Cataclysm? The As.
tronomer Says This May Oczar—Sometime
Within the Space of 1,000,00(,)00.000,000,000
Years—But With That Length of Time Ahead
of Us There is Small Chance o Its Ever Oc-
cur-ing Before Some Other Frd Befalls Us.

If a wandering meteor or dead star as large as the earth shoutd fall

into the sun, enough heat would be generated to double the sun's

heat. The pictures above show how a temperature of 200° to 300°

on earth would scorch the ground, and cause the waters to boil.

Vegetation would disappear_in a few days and man himself would

disappear n a few years. The upper picture and front cover show
solar flames reaching the earth.

P— I

e

The sun is slowly growing older. It will probably

continue to radiate enough heat to sustain man-

kind, for about 20,000,000 years to come, hut its i

final extinction is certain and with it necessarily

all life. The pictures show this, the dead sun, the
stars, also New York and the last survivor.

f a meteor as large as the earth collided
with our planet, the sky would hlaze rec;
the force of the impact as the huge
spheres crashed together, would fus
them, (stage B above). The ocears
~ould vaporize and an explosion woukt
follow that would obliterate the earths
present form. Three seconds after :he

first shock, the earth would he a shade- The two pictures ditect'y above show what would happen if a ciant comet should strike the earth, providing the head of

less mass of molten metal covered with he comet contains cyznogen, Prof. Dahema poitts out.  OFservation indicates that this poisonous gas is present.
| steam. (Stage C) Cyanogen is lethal gas, recently wsed in the execution of criminals. In one minute all life would be extinct. v
k = _ R . | !
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Expressing Moods In Photo Plays

LN HREGE ot ]

A Berlin film comoany has recently
produced a remarkable photo play in
whicn various human moods and tem-
pers are picturized. The theme is that
a small-town man in a darkened room,
having heen confused by the blinking
lights and the terrible noises of a great
city, suddenly sees visions of the city
in composite form. The picture at the
immediate right, for instance, repre-
sents a railroad station. The subject
seems to lear the roaring trains in the
distance; then he sees a metropolitan

ma 1 san e

Continging with the description of the
view at the left the irmage of thie lamgh-
ing fae is intendec -0 portray @ om-
posite of the varisas confusing scenes
encounzered in the gey night |&e of a
grezt metropolis. Be-ow is inc uded a
brifliart pyrotechn-wa display; “eve-ish
eyes of young city mem-about-tovn; the
blare of a jazz barc and in the certer
of it all, a pair o lovers walking
down a guiet, darh rcad-—to illustmte
the theughts lurkag in the brain of

the small-town citizen. These sceres

are preduced by stper-imposing veri-

ous views from otter films or phcto-

grapas spon the pasitve film when zhe
latter is 3ranted.

street teeming with night life. Then

he sees the entrance to a brilliant

cafe, from which strains of music ema-

nate. The composite picture of all

this is seen as a grotesque laughing
idiot’s head.

i

e i UM

[ He T

This new type of photo-
play veproducing the maty
thoughts surging through
a man's mind is semething
quite new and susceptible
of numerous zdaptations.
The picture at the f2ft is
a composite to illustrate
the cressing of the rail-
road tracks, together wich
indistinct visions of a city
square; a dark entrance;
it all tells of a longing
for far-away places, for
adventures, for the un-
known. American film pro-
ducers will undoutitedly
b o show us something new
— o — 'f[ E along these lines shortly.
1= AR I AN D ol TR AT O
-

— a2 -t/

™

Hospital Patients Kept In Glass Case

" NI ! e e

The two accompanying photographs show a sealed glass room in."aled at
Guy’s Hospital in London, England, for the special treatment o petients
suffering with bronchitis. Communication is carried on_with tie @Atient
when necessary by means of a special speaking tuhe. The room ¢ kept
filled with air containing double the amount of oxygen nresent in ta= rormal
atmosphere. Special precautions are taken to keep the air pure. It costs
$25 to fill the room with the proper quantity of oxygen. Pztients whe have
already heen treated s:ate that it feels as if tHey are walking on air are they
also feel in very high spirits. Visitors may talk to the patient th sugh the
medium of the special speaking tube shown in the picture. This mention
was introduced by Dr. E. P. Poulton of the medical staff of Guy's Bcwpital.
The mechanical problems met with in constructing the all glass rasm were
not the easiest to solve, as will be evidenced from the sp2c.al constmczon of
the door and its air-tight focking and sealing device. Treatments are given
regularly until marked improvement in the patient’s condition is mated.

s T e T T i o
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The Marionette Show Comes Back

Marionette Theatre Carried in Automobile

| ST e o= - E#‘.q DRy
M |

\

At the right Di-
rector  Brann s
shown at one of
the stage sup-
ports  with a
couple  of his
figures.

Abave is a view from Paul Brann's marionette
production of the old German legend ‘“‘Favs:.”
The fiqures were carved by . Prof. F. Bradie of

Munich.

acssa008000
#
. Atessananes

That the electrician played a more or less
important part in the staging of the mario- i
nette show, may be seen by the switchboard f)
in the photo to the lef. * 1

- -

And here is a scene from a puppet
adaptation of one of the old miracle
plays.

Here is 2 scene from the mario-
nette  production “The Owi
Castle."

o

From tewn to town throughout a greater part of contipental Europe,
Director Brann takes his complete marionette theatre. His stage is housed
in the truck, shown in the above photograph while the trailer carries

auxiliary apparatus.

One of the biggest hits in Mr. Brann's repertoire is Oscar Strauss’ operetta
“The Brave Kassian." By means of this small theatre on wheels many towns
in the Interior which otherwise have no entertainment, are given many an
evenina's nleasure.

—_— il -y o T - - ——
- -
- .
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lan On the Meteor

By RAY CUMMINGS

SYNOPSIS OF “MAN ON THE
METEOR”

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. Be-
ing hungry and thirsty, he looks around for
nourishment and finds the mouth of a cave. As
he looks towards the cave a gir! comes into view.
The young man who calls himself Nemo, en-
ters the cave and after traversing some little
distance finds it to be illuminated by the phos-
phorescence of the rocks forming its walls.

The problem of finding sufficient food became
paramount in the life of Nona and Nemo. One
day upon returning to the cave Nona sghows
Nemo several mollusks which make good food.
She then takes him to the place where she found
them to gather more. They wade into the stream
and follow it into its cavern. Nemo sees that
Nona’s head is completely engulfed. Soon his
head goes under water and he feels the liquid
tush into his lungs. However, by violent effort
he is able to breath the water. They come to a
bed of shell-fish, collect enough for their needs
and go back to their home in the cave. They
start a fire. cook their supper and retire.

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

At this point they see coming toward them a
party of ten people, four men and six women,
who are somewhat haman 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 so-named to
the city called Rax. This city is under water and.
unlike the cities of our earth, is built of uwnder-
water vegetation.

After Nemo and Nona have Eved with the
Manr'\mds fo- some few months, Nemo h~comes
practically indispensable to the ruler or King of
the city and is consulted by him on varions oc-
casions. The couple lived in the same home with
Caan, a Marinoid. but after their child was born,
whom they named Boy, they were given a home
of their own. Soon after this a man named Og
insulted Nemo and challenged Fim 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 Mari-
nonds,_ gnabﬁng him to send a charge of anfmal
electricity into the body of Nemo. thereby render-
ing him unconscious. After the fight, Nemo is
brourht back to consciousness by Nona. He finds.
at a later date, that the electricity used was simi-
lar to that found in the Body of the electric eel.
common i the soumth., Affer recovering fully,
Nemo starts to Took for his recent adversary, buf
is unable to find kim, and he soon leams that Og
fBar Teft the city.

The Iife of Nemo and Noma goes on_bappily,
their baby growing rapidly ir his under-water

Part VI
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In the tunnel & dim human figure appeared, taking shape out of the distant blackness of the

passageway.

It was swimming swiftly bul silently toward us.

Through the maving ranks of the

lack fishes circling there, it threaded its way.

home. Nemo has been assigned to a certain
amount of work in the underwater city, gather-
ing food to be stored in the government ware-
houses. For a year things go along peacefully,
when suddenly a daughter of one of the workers
disappears. This is repeated again and again
until thirty of the young women of the city have
disappeared. Everyone knew, of course, that the
Marinoid women were being stolen and one day
a strange figure is seen in the street. Suddenly
all light is obliterated and Caan and Nemo,
swimming through the darkness, find a woman
unconscious, shocked into insensibility by animal
electricity fror the outsiders who were invading
the city. Nemo comes to grips_with somecone
and finds*it to be his ol¢ ememy Og. The Mari-

Atar again ld_us in single file. | st

after Nona. | titned to 100k downward, The fquid was

lashitig the water in désperate fufy. Thé fishes, many of

theni, were tihg downward—ibert. But mady others

igorifig Dg’¢ GaMmands in their lust feé bload, were still
attidking:

| was l4it, swimming just

WWWw.americanradiohistorv.com

noids disperse the enemy and the streets were re-
lighted. Nemo returns to his home to find that
Nona is gone.

The entrance to the Water of Wild Things,
an unknown stretch of sea. is carefully guarded
as it is from this point that the invaders have
come. An expedition is organized and led by
Atar, the king's son, and they go into the Water
of Wild Things. Atar, Nemo and Caan penctrate
a barrier of vegetation, descend the side of a per-
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 om 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 l‘jiealous and protests.
She is waved away and guddenly returns with a
dagger to kill Nona. Nemo interferes and releases
Nona. They start away from the Water of Wild
Things which is peopled by the Maagogs. They
are attacked by these people and captured. Free-
dom is offered to them if Nona will promise to
become their Queen. Otherwise the men would be
killed. While waiting for Nemo’s decision, Og
dramatically causes several children to he exe-
cuted. At this time he leaves the men who form
the expedition from Raxto further consider their
decision, warning them that no matter what they
decide, Nona would become his Queen.

HAT were we to do? With such

a choice, what could we say? Soon

Og would return for his answer!

The water of the cave still seemed

ringing with his grim, sardonic
voice.

Hopelessly we sat down for discussion.
Nona sat on one of the seats where but a few
moments before a Maagog mother had
dropped and yielded up her mfant te the
boiling torrent beyond the grating. T shud-
dered and pulled Nona away. On the floor,
near the center of the cave, we gathered in a
huddled group, I braced my feet in the mud,
for the current pressed us toward that ghastly
grating, beyond which lay death.

The cave was silent save for the sinister
hiss of steam beneath it. In the lurid green
glow of the lamp overhead our faces were
livid, death-like. Death hung all about us.
An unseen, imponderable spectre. it seemed to
lurk in the very water we breathed.

We were alone—vet not alone either. At
‘the tunnel-rmouth those stuat black fishes cir-
cled back and forth on guard. Occasionally
two or three would enter the cave. Poised
belore us, their eyes seemed gauging us. Un-
canny eves! Eyes almost like those of an in-
telligent dog whose master has set him to
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guard an enemy and who is watching sus-
piciously, expectantly, that enemy’s every
move. We lowered our voices subconscious-
ly, as though fearing that the black fishes
would hear us and understand.

At first we had little to say. It was all so
hopeless. We could not allow Og to return
us to Rax and yield up Nona to him. That
was unthinkable. And yet, if we did not—
The memory of those infants’ bodies as they
slid downward into the boiling torrent made
us shudder with a fear that is implanted deep
in every human heart.

Cowards? T do not think you could call us
that. But the man who tells you he has faced
death—in a calm moment of physical inactiv-
ity—without fear, is a liar. )

We were all of us afraid, numbed, con-
fused. Abruptly Atar laughed. But his
laugh was hollow.

“We must plan something,” he said. “We
sit here like terrified children.”

It was Caan who outlined the situation for
us. “Og,” he said, “undoubtedly wanted us
to accept freedom. He could easily kill us
now and keep Nona; but he wanted Nona's
promise to be his willing, smiling queen.
None other would the Maagogs have”

We could, therefore, count upon Og’s re-
turning us three men to Rax, if that were
our choice. But could we? It was I who
voiced the question. Caan had suggested that
possibly we could get to Rax and return at
once with others to help us rescue Nona,

“How do we know that Og will not betray
us at the last moment?” I demanded. “How
easily can he take us to the entrance to Mari.
noid waters, and there murder us! Return-
ing here, he would tell Nona we were safe in
Rax, and hold her to her promise.”

It was thus, doubtless, the crafty Og was
planning. He wanted Nona’s promise—and
yet certainly he would not want us three men
back in Rax, with our knowledge of the
Maagog plans, and of the coming war.

NONA SUGGESTS A PLAN OF ESCAPE

Then Nona herself suggested a possible
way out of our desperate situation.

“I shall tell Og,” she cried, “that we cannot
be sure he will live up to his promise. If he
returns you to Rax, I will agree to be his
queen. His smiling queen.” She shuddered,
and her body pressed against mine. “I shail
tell him that. And, Nemo, do you not under-
stand? T shall tell him he must take me also
to the Marinoid entrance so that I may see
you three swim safely into Marinoid waters.
He will do that, no doubt. And there—at the
last moment—you will fight—we will all
fight.”

Her white face turned to me: her beautiful
lips were pressed grimly together. “Fight,

my Nemo! Then we shall escape—if we can
surprise him. Or at least we shall all die
together.”

To such a desperate plan our despair forced
us. It seemed the only way. We discussed
it—for how long I cannot say. And then,
abruptly we saw Og again in the tunnel-
mouth. The black fishes were swarming
about him—fawning upon him with their
grewsome whines of pleasure. He stooped to
stroke one of them.

“You have decided ?” he said to us.
“Yes,” said Atar.

We three—the king, Atar and l—hastened in our sleigh to Gahna,

The waters of Gahna were running red!
the water caught the rose-tint—reflected

Fear seemed to have dropped from our
young prince. For the first time since we
left Rax, he dominated Caan and me. He
stood now fronting Og unflinching—his face
white and set, his eyes smouldering.

But his lips were smiling. “We do not
desire death,™ he said. “We will return to
Rax, and she will give the promise you ask.”

He turned to Nona, signing her to speak.
“You will trust him to send us safely to
Rax?” he added.

“No!” cried Nona. And she added, with a
flow of woman’s words, the proposal we had
planned—her insistence that she be taken
along to see us safely into Marinoid waters.

Og listened silently. Then he gazed from
one to the other of us. The crafty smile on
his face made my heart sink.

“You think perhaps to escape with her on
the journey?” he suggested. And when we
did not answer, his arm waved away the idea.
“T shall take care that you do not.” Then to
Nona: “You speak well, my queen. For your
promise I will do much. You shall go.”

The sleigh itself was constructed to be slightly heavier than water, so that it could
But now it was bouyed by tiny air-pods fastened to it, so that of itself it would neither float nor sink.
away after no more than the briefest of greetings with our king.
1ts rapid motion threw our bodies out horizontallv. like men clinging to the tail of a speeding aeroplane

behind.

glide along the sea-bottom.
We started
We three men clung to the rim of the steigh
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The sea there
it with a myriad gradations of Beautiful color.
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it was more than a revoit! A massacre!
for miles around was tinted rose. The light inherent to

Again he was silent, pondering. I could
almost see some new murderous scheme tak-
ing form in his brain. He added suddenly:

“Of course, vou shall go, Queen of the
Maagogs, if that is your wish.”

He turned toward the tunncl-mouth. The
black fishes were crowded there, staring at
us. Og’s sardonic laugh rang out.

“Patience, little black ones. You will go
with us, of course. You will go to see that
my queen does not escape me!”

He swung back to Atar. and said curtly :
“During the next sleep time we will start.
The Maagogs—some of them—think I ought
to kill you now—not send you back to Rax.
We will leave while they are asleep—to avoid
trouble. I shall come for you then.”

He bowed ironically to Nona, swam to the
tunnel-mouth, and with a parting admonition
to the fishes gathered there, he disappeared.

Again we were alone. Qur plans already
had miscarried. We realized it. As though
our thoughts had been written on our faces.
Og had understood our purpose. There
would be no chance for us to escape with
Nona. The black fishes were going with us.
And during that coming journey, we knew
Og intended to kill us men—kill us and still
make Nona think we were safe—hold her to
her promise.

Time passed. The warm water of the cave
oppressed us—yet we were all cold with fear
and despair. The very silence of the room
seemed sinister—that tense silence that urges
one to scream. We were not talking now—
we were thinking—planning a thousand des-
perate, impractical plans, all of which seemed
to mean nothing but death for us men, and
worse than death for Nona. It must be now
the Time of Sleep . . . Og would be back
soon . . . I held my Nona close—waiting. . .

A MYSTERIOUS FIGURE APPEARS

In the tunnel a dim human figure appeared.
taking shape out of the distant blackness of
the passageway. It was swimming swiftly
but silently toward us. Through the moving
ranks of the black fishes circling there, it
threaded its way.

But it was not Og! And then we saw it
was a woman—a Maagog woman—Maaret.
the girl!

(Continued on page 200)
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Doctor HacKensaw’'s

Secrets
By CLEMENT FEZANDIE

No. 29—~ARQUND THE WORLD P
IN EIGHTYHOURS

PROLOGUE

new airplanes of mine to make an av-
erage speed of over three hundred
miles per hour, and to run more than
ten hours without need of making a

“Y ES, Mr. Sharp, I'll guarantee these

stop.”

The speaker was Doctor Hackensaw, and
the person addressed was a blasé-looking
young man, whose high position in the gov-
ernment must have been due to strong po-
litical pull, as the man was evidently ut-
terly unfit for the position he occupied. Here
was Doctor Hackensaw offering to construct
for the government a number of aircraft pos-
sessing a speed far greater than that of any
machines hitherto constructed, and yet this
self-satisfied young fellow was refusing to
listen to the proposal.

Finally the worthy doctor lost his temper.
“Don’t you realize, man,” said he, “that what
I am offering you is an opportunity to make
our country the greatest military power in
the world?”

“] understand your offer all right,” re-
turned the young man, laughing. “But I
strongly doubt your ability to deliver the
goods. In other words, I don’t believe your
machine will do what you claim for it, and
the country has no money to throw away
on experiments.”’

“If that's all,” cried Doctor Hackensaw,
eagerly. “I'll give you any demonstration you
want, and prove to you that my new airplanes
will make three hundred miles an hour or
more.”

“Yes,” returned the voung fellow, grin-
ning, “perhaps they will for a few seconds
or a few minutes, with the machine a com-
plete wreck at the end of the experiment.”

“No. indeed!” retorted the doctor. warm-
Iyv. “But tell me nlainly. What test would
vou require? I'll agree to any test you
ask.”

“All right,” replied the voung man. his
grin growing broader. “You say your ma-
chine will travel three hundred niiles per
hour. The distance around the earth is about

twenty-five thousand ‘miles, hence vour ma-’

chine ought to make the trip in eighty hours.
When you have made the tour of the world
in eighty hours. I'll agree to order five hun-
dred of the machines for the government.
The only stiputation I make is that vou make
the experiment within the next hundred vears
or so, as I am afraid T may not be on the

Everything being in teadiness, Doctor Hackensaw, through his interpreter, informed
the natives that he was under the special protection of their god, Buddha, and that
Buddina. himseif would confirm this.

Science and Invention for June, 1924

Buddha's commands were uttered through the

loud speaker, and a tush of awe fell over the hundreds of spectators.

job longer than that.” And the young fellow
guffawed at his own wit.

“Very well, Mr. Sharp,” replied Doctor
Hackerisaw, quickly, I will accept your con-
ditions, and instead of asking you a hundred
years, T will agree to make the trip in a
fortnight. I am not too old yet to vie with
Jules Verne’s Phineas Fogg and to accom-
plish in eighty hours what took him eighty
days, and what took Nellie Bly almost as
long !”

CHAPTER 1

“Doctor, what's this I hear?” cried Pep
Perkins, bursting into Doctor Hackensaw’s
sanctum, unannounced. as was her wont. Is
it true that you're going to make a trip all
around the world in three days?”

ETE R L T R

(Author’'s Note. When Jules Verne
wrote his “Tour of the World n Eighty
Days,” the feat was impossible. Progress has
been so rapid, however, that, unless this
story is published at once, the journcy around
the world in eighty hours may be an accom-
plished fact before the story appears. As re-
gards the special phonograph mentioned in
the story, it should not be more difficult to
make a phonographic record that will pro-
duce sounds unlike any known on earth, than
it is for an artist to drew a picture of things
that never existed.)

-------- N TR (TR e e s

“A little more than three days,” corrected
the doctor ; “in eighty hours, to be more ex-
act.”

“Gee! That will be dandy! Take me
along with you, Doc.; I'm just dying for
some sort of excitement, and a trip around
the world like that, will bring all the shutter-
shooters around me, just as they follow
Charlie Chaplin and Mary Pickford around.”

“I'm sorry Pep, but I can’t take you along,”
replied the doctor; but the yvoung gZirl, well
aware of her power over the worthy man,
pretended not to hear the refusal. “How
many places will we stop at, on the way ?” she
asked.

“T shall try to make only seven stops, or
eight if you count our ‘landing here in New
York on the return—I shall try to arrange
a stop every three thousand miles or so. I
expect my first stop to be in Paris, the next
possibly in Cairo, the third in India, the
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fourth in Western China, the Fifth in Japan,
the sixth in Hawaii, the seventh in San Fran-
cisco and the last back here in ‘lil ole New
York.” Of course, in each place, I shall
only stop long enough to get a fresh machine
with supplies, for there will be no time to
lose. Moreover, to guard against accidents
and emergencies, I shall have extra ma-
chines waiting for me every five hundred
miles of the course, even on the ocean, where
the machines will be waiting for me on board
ships whose exact location I can ascertain
by wireless.

UNKNOWN SOUNDS

“What's that funny phonograph you're
working on, now?” asked Pep. “Has that
got anything to do with the trip?”

“No. nothing whatever,” replied the doc-
tor, little dreaming the service the phono-
graph was destined to render him. “This is
just a new invention of mine. I am making
some experiments at present with artificial
phonograph records.”

“What do you mean by artificial records ?”
asked Pep.

“Well, you see, an ordinary phonograph
reproduces real sounds. My new phonograph
produces sounds that have not been made
and that never existed.”

“How do vou manage it ?"

“Simply enough. An artist draws pictures
of things that exist only in his own imagina-
tion. I do the same thing for sounds.

“Cut out the josh. doctor, and tell me
straight. I don’t understand what vou
mean.”

“All right. Pep. You know, of course,
that when vou speak into a phonograph in
making a record, the needle, or stylus as it
is called, cuts a groove into the wax. It is
the shape and size of this groove that regu-
lates the sounds that the phonograpl after-
wards reproeduces. Now, it struck me that
it would be possible to make phonographic
records by merely cutting the proper grooves.
without having to make the sounds.”

“What would be the use of that, even if
you could do it?” asked the young lady.
taking the chewing gnm out of her mouth
and fastening it heneath the seat of her chair.

“It would have a ereat number of uses.”
replied the doctor. “To begin with, it would
enable us to repair records. Many remark-
able records by famous persons are spoiled
in the taking by some slight accident, and



Science and Invention for June, 1924

are worthless. A slight repair to the injured’
portion would give us many wonderful rec-
ords. My invention will also enable me to
produce records that cou:d not possibly be
obtained otherwise. For example, the best
soprano cannot sing above a certain key. I
can, however, cit records that will produce
clear"musica.l notes octaves above any yet
sung.

“But the grooves on a phonograph record
are so small!” objected Pep.

MECHANICS OF IT

“True. There were certainly mechanical
difhculties, but I have solved most of them.
In order to cut accurate grooves all that was
necessary was to cut them on a large scale,
and then reduce them. Of course, I had first
to take an ordinary record, magnify it to
many times its original size and get an ex-
pert engraver to copy the enlarged grooves in
a hard-rubber block. Then, by means of a
reducing pantograph, these enlarged grooves
were cut into a wax disk at the original size
and this engraved record made a very good
copy of the original.

“I soon realized, however, that I must find
a mechanical means for making the enlarge-
ment as well as the reduction, and I found
the pantograph would serve the same purpose.
To the short arm of the pantograph I at-
tached a reproducer and to the long arm a
recorder. When the reproducer needle trav-
eled in the grooves of the original record,
the recording needle cut grooves, many times
the size, on an immense wax disk.

“Before this I had tried enlarging the
grooves by using a loud speaker, but I soon
found that the depth of a groove made by a
loud noise, is very little more than that of
one made by a low sound.

“The next step, of course, was to engrave
a large record without any model. To ob-
tain satisfactory results, it was necessary to
analyze ordinary records in order to dis-
cover what connection existed between the
grooves and the sounds produced. To do
this, I hired a man with very clear articu-
lation to make an ordinary phonograph rec-
ord of every vowel and consonant sound in
the language. I enlarged these records and
thus found what shape of groove would pro-
duce each letter. My engraver could then
produce any sentence I desired by combining
the -grooves in the proper order to make the
sounds. I studied pitch in the same way. A
record would be made of a couple of octaves
either sung or played on a musical instru-
ment, and a study of the enlarged record
showed me what modifications in the shape
of the groove produced pitch. Similar stud-
ies were necessary to obtain the proper qual-
ity and overtones. My first results were
promising. but very crude. It was only when
I used chemical engraving instead of mechan-
ical engraving that I obtained real satisfac-
tion.

He telephoned the order to the three pitots, the ma-
chines sianted upwards and very quickly reached an

unprecedented height of ten miles. For an hour they
continued thus, with a speed that exceeded four hun-
dred miles per hour.

“Chemical engraving "

“Yes. What are called photoplates. For
example, to reduce my large engravings to
the proper size, I photograph them on a metal
disk coated with sensitized film. On devel-
oping, the parts which receive the high lights
retain the thinnest coating, and when etched

"with acid produce the deepest grooves. In

other words my negative is reversed, and if
played on the phonograph would give sounds
utterly unlike the original. It is therefore
necessary to make a positive by repeating the
process irom the negative. The grooves, thus
reversed back again, will now produce the
proper sound. I am now able to make rec-
ords that will produce any imaginable or un-
imaginable sounds. When I want a thunder-
storm or a roar of artillery I don't have to
wait for Nature or man to supply me. My
engraver cuts the grooves we have found
will give the proper sounds, and the process
is quiet and easy.

“But I'm wasting time. If you're bound
on coming with me, I suppose you'll come,
but you've only got two weeks to get ready
in—only two weeks to collect a supply of
face-Powder sufficient for the eighty hour
trip !’

Pep laughed and began at once to pack
up, and not content with face-powder, she
prepared a whole trunkful of evening dresses
in order to be ready for any emergency. As

The Hoochie was a large and very peculiar looking eraft.

airplane, for its wings were guite narrow for the size of the machine, and in add‘tion to the horizontal wings

there were two vertical ones, one on top and one below, like the fins of a fish, and designed to keep the plane
from wobbling in its flight.

ft looked more like an arraw than it did like an
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she remarked: “You never know what
will happen when you travel with Doctor
Hackensaw. He's a philosopher, and a phi-
losopher is a man who can take care of the
whole world, but cau’t be trusted to look al-
ter his own collar-buttons.

CHAPTED II

“Well, Pep, are you all ready?”

“Yes, I'm ready.”

“Then jump on board and we'il start off
for our tour arouund the world. Mr. Sharp.
it is now five minutes 1o ten, and the daie s
August 15th. We have a fine morning for
the start, so I shall leave here at the stroke
of ten. If you will kindly sign your name
in my book here, | will have your agents at
the different stopping places sign too, so
that you can know there 1s uo take hut tha
1 have really traveled all around the earth.
Otherwise you might imag.ine [ had just
flown to the nearest “hootch” station and
back again. Well, good-byec; 'l be back
for the weck-end.”

So saymg, Doctor Hackensaw followetl
Pep into the airplane that was waijting for
them—the” “Hoochie,” as it was named, aiter
his little girl.

The Hoochie was a large and very pecul-
iar-looking craft. ‘It looked more hke an
arrow than it did like an airplane. for its
wings were quite narrow for the size of the
machine. and in addition to the horizontal
wings, there were two vertical ones, one on
top and one below, like the fins of a fish, and
designed to keep the plane from wobbling in
its flight. ' The machine had eight propellers,
two in the rear, two in front, one on each
side, and two. on top that could serve as heli-
copters when desired, to hold the machine sta-
tionary, for they could be swung through
an angle of ninety degrees, from a vertical
to a horizontal position. Four engines of
five-hundred horsepower each, ran the pro-
pellers and could be switched to any or al!
of the propellers by an ingenious gear-shift

worked by pressing electric buttons. The
entire tonneau, including the pilot-seat, was
enclosed in a glass body protected by an
outer-metallic casing. Anv portion of the
metal casing could be opeuned at will, thus
allowing the passengers to view objects out-
side, no matter where these happened to be
situated. An external platform made repair
work handy, and facilitated entering and
leaving the car. This was also convenient
for observations when the car was hovering
over one spot.

At the stroke of ten the doctor, snugly
ensconsed in the car with his fair compan-
ion, gave the signal, and away shot the car,
hurled by its projector. Meanwhile the en-
gines had been chugging away but almost
noiselessly, as they were provided with si-
lencers. Now, however, the propellers were
thrown into gear, and forward darted the
machine, climbing diagonally up into the sky.

“What are those two other planes that
are following us?’ asked Pep, looking out
through the glass window, and noticing that
two other machines very similar in build,
had followed them into the air.

(Continued on page 212)



Science and Invention for June, 1924

Most Famous Farm

By CHARLES

N A. D. 79, Vesuvius covered a certain area with
twenty-five feet of hot mud, liquifred with super-heated
steam that was permeated with sulphurous acid gas.

The cities of Herculaneum and Pompeii -were over-
whelmed. A farm house in the Pompeian suburb. now
known as :he Villa Rustica of Boscoreale was discovered
and unearthed in 1894. That ancient concrete farm house
contained the most interesting and complete
relics of Augustus Caesar’s time. The very
interesting perspective view of this famous
farm jllustrated below by our artist, Mr,
Wardell, shows clearly how many rooms of
this wine-farm were arranged according to
the ideas of modern efficiency. The picture
of the skeleton at the top of this page is
interesting, as in the wine tank indicated by
the arrow the excavators found this skele-
ton of a man with a gold chain twenty-nine
inches long, six gold braceléts, six thousand
dollars’ worth of gold coin, and the hand-
somest-antique -silver service so far discov-
ered. The engraved silver bowl shown at
the top of the page represents a part of this
silver service. The most noticeable rooms
in the Villa Rustica constitute the bathing
establishment which were the best pre-
served of any so far found. There were
five rooms ; the first a boiler room contain-
ing the hot water heater. with a boiler made
of lead encased partially in cement, con-
nected by a series of pipes and valves that
permitted water of any temperature to be
delivered to the baths continuously. Heat
was generated by charcoal and rosin.
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Of All Antiquity

B. BUNNELL

PLIERS

Y
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HE floor plan of the Villa. Rustica of Boscoreale
I shown here gives a good idea of the efficient arrange-
ment of this famous wine farm. Continuing our
descriptive story from the preceding page, we find next to
the bath establishment an ifiteresting bakery, which was
equipped with an effic.ent oven and flour mill. By far the
most extensive department was the fermenting room with
its eighty-three doliums (earthenware wine
containers) that held five thousand gallons
of wine in process. It was also provided
with a cistern and lead boiler. Romans
mixed hot water with wine and the vase
used in that capacity was a more costly | STABLE
affair than the average saloon of today. The
Frenzy Wine produced a headache that
lasted thirty-six hours. The press room
housed two wine presses, whose output fell
into three round tanks and one rectangular
one, which in tarn delivered it through a
trough to the fermenting room, where it
was troughed to the designated dolium. The
shipping room adjoins the fermenting room,
and here the wine was filled into skins, and ¢ CouMT
therice distributed to wine shops in Pompeii.
The threshing floor adjoined the fermenting
room. Olive 0il was made on one press in
a room by itself, and the olives were
crushed in-the olive crusher shown on the
ozposite page; this device stripped off the
skins without cracking the pits. The hand-
mill in the room by itself was used to grind
spices and pepper. In outline it resembled
the flour mill shown on opposite page; in
size it was smaller,
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The taol room of this antique farm boasted of many in-
teresting specimens. Here were found many scythes with
teeth, and oxidized remains of toois. Roman tools from
Herculaneum and Pompeii now number so many that we
have illustrated some representative ones. The Roman
plow resembles the plow of today with this exception—
their beam was straight -while ours is curved. Their guide
wheel was fixed—ours is adjustable. The Greek piow used
by Romans was different in all respects. It was said to
have been invented by the Goddess Demeter, who in at-
tributes resembles Ceres. The tools shown below include

@ roller of peculiar desipn and a folding Reman rule.
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Tue illusirations above as wefl as to the left show some of
the clever ideas followed in tool-making over 2,000 years
ago.  Engraved gems show hlacksmiths working with ham-
mers just as is done today; these gems also show drillers
at work. Paintings from Pompeii show 2 saw of the type
of that used in New England today. Another gem shows
a modern anvil. Weaving with a bobbin, as now employed
on numerous sewing machines, is illustrated on a Roman
vase. Children rolling a hoop is egraved on gems, and in
fact the Romans feft us enough illustrations upon all sub-
Jects to fill any ordinary library. With the 100,000 ob-
Jects excavated from Pompeii alone, their lives and their
life histories are known with considerable certainty.

SCYTHE

HOE FOLDING RULE
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Observatory at North Pole

By CHARLES T. DAHAMA
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So far, about the only useful purpose the North Pole has served-
is publicity. But according to Prof. Donald B. MacMitlan, fam-
ous astronomer, the present developments in transportation and the
passibility of a trams-polar mail route makes the potar region avail-
able for astromomers. And it is ideal for an observatory since its
nights are six months in length. Above is graphically shown how
the North Pole may look in the not distant future.

One of the most serious difficulties confroat-
ing astronomers in the temperate zones is the
efect of the sun’s rays on oxygen in the
atmosphere. The rays change the oxygen inte
ozone which is practically opague to the waves
at the ultra-violet end of the spectrum. The
North Pole observatary will obviate this; the
sun will be set for tong periods and ozone will
disappear shortly after sunset.

OBJECTIVE o Atthough the tempes-
LENS OF t atures at the pole are
TELESCOPE™~ ot extremely rigorous
» I MOTOR they are nevertheless

x | extreme ‘emough to
= | make ovt of door ob-
& & s e rvation uncomfort-
able. This being the
case some arrange-
ment would be neces-
sary by which the ob-
server could carry on
his work from some

PLATFORM

kind of shelter,
REVOLVING Hogf g O
ONGE A DAY method that  coutd

easily be employed.

At the HKorth Pole
aif the stars would
trave} arcund the
earth in  cirches,
never going belcw tlhre
horizon, Observations
would never be inter-
rupted by sunrise.
Photographic  expos-
ures could go dn as
long as necessary. In
the temgerate zones
after sunset each day
the ohserver is trou-
bied by the coutinu- | .
ous rise of heat rays
which tend to distort
the image formed in
telescope. This is 2

handicap that would '(".‘:i::’;
be overcome by the Jioin i

observatory. At the

right is showe the

circular path of stars
at the pole.
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The World’s Bigness In Figures

AT 267 MILES PER HOUR
AIRPLANE JOURNEY WOULD TAKE

el T S
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s =
=
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Massiveness of Totality
By DR. RUSSELL G. HARRIS,

Harvard University.

HE only ‘method through which the ultra-

NEAREST FIXT AR

large figures of the universe may be appre-
ciated is to divide them into multiples famil- %m.}.-h‘eo"é A’;‘TLES FROM
iar to every-day life. Some of these figures are -~

shown here. Interstellar space appears at the top. |

By far the most interesting thing in the new &
physics is the atom with its electrons. These small
particles go to make up molecules. If we should
=S tag each of the molecules in a.turabler of sea water

we should need more than a million million million

AMOUNT OF EARTH million tags (1,000,000.000,000,000,000,000,000). If
EACH PERSON WOULD GET we should pour the tagged molecules back into the
IF EQUALLY DIVIDED ocean to be mixed thoronghly and then take an-
= other glass of water from the ocean anywhere, we

should draw out more than 2,000,000 of our

tagged molecules.

Some idea as to the number of people on the
world and the space they would occupy as standing
room is illustrated in the three center illustrations.
The amount of the earth, if equally divided, that
would fall. to each inhabitant is illustrated at the
left. There would be enough gold and platinum in
each division to make each a millionaire.

The energy of sunlight is depicted below.

a PEOPLE TO EVERY SQUARE
ILE IF POPULATION
WAS EVENLY DIVIDED OVER
LAND AND SEA. PEOPLE
ABOUT 600 YARDS(1800Ft.)
APART COULD WAVE TO

\ ONE ANOTHER.

N

ALL FILLED WITH WORLD'S
PEOPLE , 1,610,000, 000
LISTENING TO GIANT
LOUD SPEAKER WITH

6 MILE RANGE. .

\ IN A SINGLE DAY THE
ALL OF WORLDS EARTH RECEIVES
PEOPLE STANDING  ENOUGH

IN LINE WOULD  SUNUGHT TO DRIVE
4000.000000.000

ENERGY FROM SUNLIGHT COULD

TAKE TUMBLER FULL| LIFT MOUNTAIN WEIGHING
OF WATER OUT OF | 3500,000000.000.000

OCEAN ANYWHERE TONS.

HOW MANY TAGGE(D
MOLECULES WOULD
THERE BE IN (T ? £

1000 Ft. LIFT —>
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Ball Bearings—How
Made

" CLIPPED OFF FIRST WATER Explaining Various Stages in Ball Bearing Manufacture.
BAR PRESSED GRINDIN
] ‘ s By GEORGE HOLMES

! FOLLOWED BY

HARDENING
. FIRSTA BECOND- PRECISION
ILGRINDING GRINDING

-

sousmme || ROUND CHROME
s 8 USTEEL BAR

HOT STEEL PRE$S$ED

Q@Q@Q

CUTTING BALLS APART
Hot pressed steel ball bearings

are made in the manmer illus- 'I.

trated at the right. A piece of ] ST. WATER IST & 2ND. RECISION POLISHING

Steel ball bearings are made in
several different ways, the two
principal methods producing the
hot and cold pressed bearings.
The upper left hand photo shows
how the smaller balls are made
by the cold pressed method. The
cold steef bar is clipped off and
the balf is roughly formed by
compressing one of these pieces
of clipped off bar. The hall is
theo given a water grinding, fol-
lowed by hardening, and this in
turn is followed by first and sec-
ond oil grinding, precision grind~
ing, polishing and measurement.

round chrome steel bar is heated GRDND|NG GR'N
o ettt dies o the B FOLLOWED BY GRlNDING

The balls are then cut apart with HARDEN'NG
a  suitable tool, and passed
through progressive grinding and
palishing stages.

~After heat treatment bearing
rings are run down an inclined
plane impinging on an anvil; fiaws
are thus detected.

The photo above shows a remarkable ball
bearing measuring gauge,. known as the
Minimeter. its whole range is only two
one-thousandths of an inch. In any single
hearing there is permitted a variation of
but 1/2 of 1/10,000 inch,

The Hoffman grinding machine for final

finishing of steel halls. The grinding

wheel revolves at thirty to sixty R.P.M.

causing the balls to rotate and roll around

g concentric grooves l'z'; a stationary rille
plate.

Ball dearings are made in sizes as small as a
dime, up to 35 inches in .diameter, and are
designed to operate at speeds of a few revolu-
tions per minute, up to 50,000 R.P.M.

WWW.americanradiohistorv.com
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fagic for Everybody

By Prof. JOSEPH DUNNINGER

NO. 15 OF A SERIES

INNER GLASS. -

The perfarmer, after a rather long speech, tells' his audience that prohibition has the performer dowas their contents with remarkable rapidity. The way is shown in
made him dry and asks for a glass of beer. His kind assistant brings out an immense the sketch. The glass is double and the Fguid fills the space between the two walls,
glass fult of the foaming liquid and continues to bring forth glass after glass while making it appear that an immense quantity has been consumed.

Ny WAX
5 N\ g™ tleND
[\ ‘\\ [I // H.ATE !
vy v/ o NeLass A =7

STEEL BALL
]j1 \\ ‘\ /I // :]
T i INTHAIND

£ ELECTRO  CSTAGE
MAGNET
( %

The mystery of the rapping hand is made plain in the above illustration. A large to tip. At each tip a distinct click is heard. The hand is operated by an assistant
electromagnet placed under the floor attracts the steel ballin the hand and causes it tocated beneath the stage or behind the wings.

-
-
-
~

The pertormer dips his pen into an ink bottle and writes a short pote. He then to the spectator's surprise, the ink bottle js empty. The secret is 2 small false ink
hands the pen to one of the spectators and requests that the paper be signed. Much well which is slipped into the bottle and which is removed with the cork.

SMALLHOLE
IN BOTTOM

SILK
APPEARS

~— ATTACHEDTO
PERFORMERS COAT

An empty glass is held by the performer. With a sudden lunge forward the glass to the back of the hand a small metallic box. This may be secured to a finger
wifl be found to contain a silk handkerchief. This is removed and the glass again ring. A thread passes over the top of the gtass through a hole in the bottom
held up for .examination. The methad by which this trick is performed is to attach and is attached to performer's coat. Mosing the hand forward produces the itlusion.
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[ystifying

How the Ordinary Film Oddities Are Produced in the Studio.

UP IMAGE OF DANCING
GIRL JUST OVER TOP OF BOOK

Although many movie effects are produced in the printing room of a studio, those manner in which this is filmed is illustrated 3t B. A mirrer is placed considerably
illustrated on this page, are taken with a view toward eliminating double and trick back of a table at an appropriate angle, so that the reflection of a dancer may be
printing. At A is a scena as it appears when projected wpon the screen. The: seen in the mirror. She will appear dancing on the books on the screen.

IMAGE FADED OUT AND IN WITH
GELATINE SHEETS. CAMIRA STOPPED

Suddenly the lady’s reflection disappears and in its place she sees the face of 2 the fitm, the mirror is replaced with a black velvet screen. The actor takes his
man. Amazed, she glances at the mirror again, but sees her own reflection. This place in the frame and the camera is 2gain operated, while the picture of the mam
effect is produced on the nepative by gradually dimming out view A. Rewinding is faded in and out again to be finally faded in on scene C.
CAMERA RUNNING REVERSED OouT OF
) CAMERA'S
PR B e RANGE

ACTOR PICKS KNIFE
QUT OF AIR, THEN
GOES THROUGH mm::a
BACKWARD ,~ TURON

“WINDING UP* THEN

BENDING OVER AND
LAYING KNIFE ON
FLOOR . )

T e
The knifa thrower shown in A above is 2 cracker-Jack. He does not even have to. knives in place. To each knife an invisible cord is secured. The camera is run in a
aim at his target, but with lightning rapidity and fancy twists he pins his man to reverse direction, By jerking on the cord, an assistant remoqves one knife after the
the wall. The method by which this film is made is by fixing the man fast witn the other. The thrower's motions naturally are reversed.
= THE COVER ILLUSTRATION IS A "STILL", TAKEN AT THE INSTANT FILM STARTS

W ERLY
AN vatEp L

Examining a weekly magazine, the picture on the front cover showing a diving scene photegrapber snaps the picture. When the close-up view of the cover of the weekly
ddenly b jinated. This stunt is produced in the following manner. The pesiodical is shown, the still photograph occupies the first portion i the projecting
motion picture operator starts to grind his camera at the same time that the still time and it is then substituted by the animation.

AT
mie?

ile tire i d at the top ot a hill, and rolls downward. For no reason taken of the tire rolling down hilt. The tire is first photograghed in the regular way
:!h:llmtﬂ:‘el:stu;o.v o;:t,a::;i": rusonl-it stops in its downward motion and ascends relling down hill. It is then rolied down 2 s;cnnd time and paotograpaed with the
to the top ef the hill again to the comsternation of the onlookers. The picture is tamera running in reverse.

MEXICO

EGYPT ‘1
ACTOR RUNS ON

GLD TRAVEL FILms ustD S

This is & result of duplex printing on one film. A man seems to run at his utmost 0ld trivel films may be used in this stunt and Lectures Pour Tous says that the
speed from one town to the other covering all the main towns en the face of the globe. scene with the actors may be produced in the studio where he runs on a treadmiif.
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Testing Cannons by Electricity

By RAYMOND FRANCIS YATES

PRESSURE PLUGS, LIKE TIRE
2 (RzAD Arnnwmog
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PRESSURE RECOKD

The manner in which the recoil, pressure and velocity of the projectile

are recorded on maying films is shown above. A special device causes

time marks to be photographed on the film simuitaneously, making it
easy to read the resuits.

Big gun experts have always wanted to know just what happened inside a cannon at the be produced in quartz crystals. This electric charge registers on a ballistic galvane-
very moment of explosion. The apparatus here shown—and perfected at the Aberdeen, meter, and the result is recorded upon a moving photographic film, as shown in the pic-
Md., proving grounds——accomplishes this work. In the breech of the gun, there is ture. Efectrical recarding devices register the amount of recoil, and the velocity of the
placed 2 piezo-electric gauge, the shock of explosion causing a static electric charge to projectile. Individual préssure gauges are inserted along the gun barrel.

Human “Lightning Calculator”

Even with modern adding, subtracting and multiplying ma- Eight figures were placed on the slate as shown in the
chines, the speed of Mr. Sullivan (shown in tme pictures photo below. Mr. Suflivan lcoked at the figures for two-
herewith, and in twe of the views with Psofessor Joseph fifths of a second. He called them back in order from left
Dunninger), cannct he beaten. An iflustration of this is to right and again revetsed from vight to left in three
given below. Two numbers were given to Mr. Sullivan, that and three-fifths seconds. Mr. Sullivan cannot account
is to say a figure under a hundred was told him. He was for his phenomenal speed at figures. He can multipiy theee
to give the square and cube of this number. The com- 4 numbers by three others mentally, and ivvariably produce
plete answer was returned in four and three-quarter sec- the correct answer. In a test in the freight yards, M:.
onds from the time the number was mentioned, all calcu- Sullivan was able to remember the numbers on twenty

fation done by him heing mentat, cars as they passed him, and was able to call them back
and mention each and every road designation.

The figures on the slate above were
arbitrarify put dewn by a spectator.
These were held by Mr. Sullivan as
shdwn.  The total, however was not
on the slate. Lifting up his left
hand, so that the figures were upside
down, he glanced at them. The dura-
tion of the glance was one and three-
quarters seconds. Thereupon the total
was immediately calied back and found
to be correct. Do you suppose that
you could add a column of figures of
this nature after glancing at them
for one and three-guarters sceonds,
even if they were in an upright
position?

B
S
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Girls Enjoy Astronomy Studies

photo directly above shows
Prof. JohnC.Dnndangivmgm-

struction in astronomy to a class of

young ladies at Wellesley College,

I Mass. The photo at the left is one of

the moon and was made by Miss Isabel
Hutcheson, a junior at Wellesley. She
used the 12-inch telescope for this worlke
The photo at upper right shows Miss Ele-
anor Loomis, of Plttsburgh, Pa., using the
three-inch transit in getting the oorrect
time from the stars. The lower right
photograph shows Miss Mary De Vaus-
ney, of Newark, N. J., observing at the
6-inch equatorial telescope, while Miss
Charlotte Denny, of Omaha, Neb., takes
notes. As will be seen in this photo, the
girls have a finely equipped observatory
in which to make studies of the heavens.

—Photos copyright Kaysteme

Those interested in trying to solve the problem as to how such ancient struc-
tures as the Oheﬂsls were raised, wili do well to study a new work written
by Mr. R. E Chief | tor of Antiquities, in Upper Egypt, who has
written a most interesting treatise entitied, ‘“The Probilem of the Obelisks.”
The accompanying pictures illustrate one of the most plausibie theories as to
how these giant stone monumgnts were erected. [t should be remembered that
in many cases these great monuments wers placed in position in squares or
parks, close to public buildings, which made the preblem ali the more difii-
cull. The series of pictures looking from feft to right at the top ef the iflus-
tration, show how these giant Obelisks were very probably hauled on rollers
upward along an incline or ramp constructed of sand, and then erected in
position by removing the sand from over the position of the previously placed
stone base, in the manner indicated.” As the sand was lowered by removal
through the tunnel alengside of the base, the obelisk approached the vertical

wWwWwW americanradiohistorvy com
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150 Miles Per Hour In Speed Ferry

FREIGHT DECK

. PONTOONS REST

ON SURFACE OF
© WATER WHEN VES-
*SEL 1S -STATION=
" ARY

- 4

.\7 -
PROPELLERT 2 7 /’w
REVOLVING |
WATERTIGAT ;}; b"
BARREL \ \

y GYROSCOFE

FRONT ViEW

:cm;q/‘,\if;‘rm
mrel
"1 IREAR VIEW .

= .-
The new type of ferry boat seen in the illustration above will be able to attain moving forward. As the speed increases the vessel rises almost completely
a sheed of 150 miles an hour. The circular hull revolves upon the stationary out of water, When nearly stopped the pontoons rest on the surface of the
axle. In the hull a gyroscope is mounted to steady the vessel when it is not water, but locomation is by means of prapellers, Photos show model.—T. J. Cox.

Increasing Liners’ Speed

the inventor of the system illustrated abave, believes that he can greatly or downward.
Mcrease the speed of trans-oceanic liners by placing fins on the side of fthe
vessel in the mamner shown. These fins have a limited motion either upward

When the currents of the water act upeit the fins, they move
freely to the limit of the space allotted them; thereafter the energy of the water
striking the blades produces a resultant forward motidn, —P. Henriksen
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The Heavens in June

N these early summer evenings the

constellations that we will find on

or close to the meridian are Virgo,

The Maiden, in the south and south-

west, to the north of Virgo, Coma
Berenices and Bodftes, and farther north
Draco, The Dragon, and Ursa Major, The
Greater Bear.

Virgo has been ever The Maiden or Vir-
gin, generally the goddess of harvest, in
classical days Ceres or her daughter Proser-
pine. The brilliant white star Spica is sup-
posed to represent the wheat-ear that she
holds in her hand. symbolic of the harvest.
To the Arabs Spica was the solitary or de-
fenseless one, so-called from its solitary posi-
tion in the heavens far from any other bright
star. Aratus, in his astronomical poem, The
Phenomena, written in the third century be-
fore Christ, saw Astraea. the goddess of Jus-
tice and Purity, rather ‘than the goddess of

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

the harvest, the constellation in Virgo. Dur-
ing the golden age she dwelt on earth but
as the earth began to degenerate she took
up her abode in heaven at the dawn of the
silver age, occasionally returning in the eve-
ning time to visit those who still cared for
her. With the coming of the brazen age of
war and violence she left the earth never to
return. Virgo is the largest of the zodiacal
constellations that lie in the path of the sun.
moon and planets. Aside from Spica it con-
tains no star brighter than third magnitude.
It can be recognized by its Y shaped configu-
ration of stars to the northwest of Spica
which lie at the bottom of the Y. At this
time we will also find in Virgo the beautiful
planet Saturn, yellowish-white in color, a

little to the northeast of Spica. Saturn is
nearly twice as brilliant as Spica. though it
is not as bright as Vega or Arcturus, now
east of the meridian, and is far inferior to
Venus now close to the western horizon and
to Jupiter rising in the southeast. In Virgo
is now located the autumnal equinox, the
poin: of intersection of the equator-and ec
liptic through which the sun passes at the be-
ginning of fall in September. In classical
times this point was in Libra, the next con
stellation to the east of Virgo, but owing to
the “precession of the equinoxes” which is a
slow westward shifting of the point of inter-
section of the-two circles the sun is now in
Virgo instead of Libra when fall begins.
Within the branches of the Y in Virgo and
to the north in Comna Berenices and between
this constellation and Denehola is a wonder
ful region. Here with even a small telescope
(Continned on page 211)
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The Truth About Balloon Tires

=]

Balloon tires are a distinct advance in the automobile industry—in some

==

ORDINARY TIRES
BRAKES ON REAR

i
“\%,_J

directions.  They lend much easier riding guahties to the ordinary car.
They cost no more and wear about the same fength of time as the regula-
tion size tires. One of the higgest disadvantages connected with their use,
however, is the great amount of dust they raise o cauntry roads. Under
ordinary conditions cars equipped with them are difficult to steer.

W
|

= |

ORDINARY TIRES

FOUR-WHEEL BRAKES

)
.

In the small sketch
helow is graphically

shown the advantage
J of the balloon tires.
Note the difference in

the rise of the seat

BALLOON TIRES
REAR

WHEEL BRAKES

caused by a bump of
the same height in
the road, hetween the
cars with and with-
out tie large tires.

One of the greatest advantages to he gained

by the use of this new type tire is the added

N £

A gear shift which is worked entirely from
a set of huttons on the steering column is
the latest refinement in driving. The hand
lever is removed and the two cylinders and
pistons are placed en the ends of the shift-
ing rods, Power is furnished from the in-
take manifold or from a vacuum feed de-
vice. Selection is made by attaching each
of the buttons to a valve which causes the
vacuum to be applied to the proper end of
the respective cylinder. The shift does not
work until the clutch pedal is pressed.
—~C. G. Percival.

effective braking area. In the large sketeh § — — - % T *

above to the left is seen the camparison he- DISTANCE SERT DISTANCE
tween the braking area of a car equipped with MOVES wrTy SEAT MOVES
ordinary tires, a car using four wheel hrakes ORDINARY . wiTH
and the two wheel brake car using balloon T/RES EN BALLOON
tires. At the right below is shown the reason \‘\ZlLﬂsf TIRES

for their ease of operation and large braking
area. Note the increased diameter of the tire
and the thin side walls, giving greater flexi-
bility. A distinct disadvantage of the new tire
is the fact that unless their inflation is
watched very closely, their efficiency drops.
Practically every car must have new fenders;
also smaller wheels for best results. If the
alignment of the wheels is not perfect, the
tires will show excessive wear.—W. B. Arvin,

-

¢
‘\\\.\“\\\\\\\“\\“
BALLOON TIRE

QORDINARY TIRE

Pneumatic Gear Shifft

REVERSE

A diagrammatic drawing of the
complete apparatus is shown at
the center. It is not necessary
to change the gear arrangement
of a car in order to install this
gear shift, since it can be placed
directly on the end of present
installations. The manufacturers
make a model for each type of
car. The vacuum appliance and
the corresponding size of the
pistons and cylinders have heen
so selected that the operation of
the shift does not interfere in
any way with the efficiency of
the motor. The button arrange-
ment can be placed just helow
the steering wheel and is made
to bolt directly to the steering
column.
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Gambler’s Tricks
Exposed

By MARK MELLEN
The Man Who Fooled P. T. Barnum

This month on this page will be found several methods of cheating not generally
known to those unfamiliar with gambling methods. Do not think for one moment
that, even though you use your own deck of cards in a game, those cards cannot
he marked. For this purpose the “‘daub’ comes in very handy. The “holdouts’
described last month are also frequently employed. Aside from that the profes-
sional gambler may use the ‘‘check cop’’ to diminish the pile of checks which the
opponent may have, or may use his own marked cards if he can manage to pet
them into the pame. Professionally marked cards, that is, cards which may be
purchased already marked, are never smployed by a clever crook. Even coins are
easily doctored.

HEART |*}

As the name suggests, the “daub'’ is used to daub or smear
the back of a card. 1t is made of printer's ink of a desired
color, to which stearine and turpentine are added. and is
placed in a small tin box, called the shading box. When the
thumb is touched to a slot in the shading box, some of the
daub adheres, sufficient to shade the back of a card. The
cards are daubed while playing, a mark being made on the
upper edge to identify the suits. A mark along either side
indicates the value of the card. See illustration above,
and notice how faint the daubs in the circles are.

in spinning coins real U. S.
manner illustrated herewith.
shown, and can fall but one

dollars are sometimes beveled,
either way. The section over

the bevel greatly exagperated.
the right is really beeswax. A
hand. Then while seemingly
to the center of the table, or

“cuts™ the game, frequently
backs', the identifying marks
some figure contained in the f
acid. The suits are identifie

less than 1/16

1

éEﬁ/ELLED

of marked cards, wl
guently used as lev
“sucker’” loose from

WWW.americanrad

“tails”, according to the way in which the edge is beveled. Half
tion, whereas that below the date is shaved off in the oppesite

direction. The rest of the coin is untouched.

palm down, causes the chip or coin to stick to his hand, and is
thus enabled to ‘‘cop” or steal it. e
who “‘monkeys’” with the chips. The man who takes “kitty' or

shown several fine examples of gamblers’ cards.

The plaid backs have littie lines drawn across the white squares,

Above are samples of various kinds

coins are often doctored in the
Each coin has a beveled edge as
way, always ‘‘heads’' or always

so that when spun they can fall
the head is beveled in ene direc-

Ilustrations show
The ‘‘check cop’’ illustrated at
piece is stuck te the palm of the

pushing the poker chips or coins
piling them up, the cheater, with

Be suspicious of the person

uses a ‘‘check cop.’’ Below are
On the *‘fan
are made by partly obliterating
an, as a leaf or twig by means of
d by obliterating a flower petal.

of an inch square.

hich are fre-
ers to pry a
his bank roll.

iohistorv.com
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Some New War Machines
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| GUN FIRES BULLET WEIGH-

ING 4 X WGT. OF OLD BULLET.
(500 SHOTS PER MINUTE) TOTAL EFFORT OF ORDNANCE
DEPT. AT CLOSE OF WAR WAS
EQUAL YO ENTIRE COST OF

| PANRMAR CANAL IN | MONTH N -
\ L£O3T OF BUILDING N.Y.CITY ONCE A YERR

Several major developments have heen made in the manufacture and design of ordnance operation than any of those designed before. At 111 is shown the comparative tange

since the close of the Great War that promise to make fighting even more deadly in of new American 75 mm. gun that has a greater range than the famous Freanch fieht
the future than it has been in the past. At 1 is shown a new aerial torpedo that piece of the same size. A new machine gun that bids fair to change the future design
s much larger than any such mstrument used during the last war. Qne of the greatest of such guns has its range indicated at 1V.  Some idea of the fiuge cost of the last war (and
developments however, is the new tank shown at Il capable of greater speed and ease of

future ones) may be gained from the figures at V.

Two Peculiar Experiments

At 5t .Catherine_'s Hospit_al. Brooklynm, N. Y. surgeons have found great advantage i appendix from a patient with local anaethesia, while jazz music entertained. At the
performing certain operations with the aid of a phonograph.  Surgeons removed the right is shown a top being spun by radio at King's College, England.
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Making Luminous Paint

Methods Employed in its Manufacture

' ORDINARY PAINTS CONTAIN  orsTERSHELL— FIRST
CLEANSED BY BOILING IN WATER,

e

&
LUMINOUS PAINT
MADE BY ADDITION OF |

§ HEATED TO
REDNESS

PHORESCENT SUBS-
TANCES TO ORDINARY
PAINT.
PIGMENT GENERALLY
USED 15 WHITE
LEAD.
MANY SUBSTANCES
rzg%ﬁ MAKE PAINT TEM-
PORARILY

BENZINE
e LUMINOUS .

P

THEN
PYLVERIZED

MIXED TOCETHER CIVES PAINT. . THEN MIXED WITH |

LUMINOUS OR PHOS- e ey THEN ORIED AND

|| SULPHIDES ARE

FORMED

. PO WDEIZLFJ SULPHUR | (CALCIUM SULPHIDE)
: AND PLACED IN CLAY A
OTHER Pl d: USE OF LUMINOUS XYy A AR porbroGive
LUMINOUS |GIVEN By RADIUM | 5 el B PAINT
SUBSTANCES COMPOUNDS |
°ST . 3+ LUMINOUS
BARIUM SULPHIDE.| RADIUM CARBONATE | IR .. PUsH
i L UH’”OUS 80 TTON _‘
CALCIUM TUNGSTATE | IN MIt/UTE AHOUNTS |98 SIGN e . e
.. 3 ON g R
STRONTIUM SULPHIDE | COMMON PROPORTIONS | LAMPOST -~ WATKH 5%
ZINC SULPHIDE {FROM 0.1 70025 MIL- | LumivoYs - é‘{,%’;"‘,’gﬁ’fq";%‘j,ﬁ’xﬂ
LIONTH OF A GRAN OF [ il e ' .. AND AUTOMOBILES
MANY MIKTURES | RADIUM IN ONE GRAN B8 ‘ HOUSE :
OF BARIUM,CALCIUM| OF ZINC SULPHIDE. B S CHAIN i, NS
RADIUM PAINTS CON-ES . FOR ELECTRIC 8/
ano sTRowTIom |0 L \ GUN SIGHT.
TAIN 215 MILLIONTHS OF [ niv IMPORTANT
AGRAM PER GRAH [IE e _ FOR NIGHT FIRING
\,‘ OF PAINT i y

Almost all luminous paints have now some reference to radium in their names. How- The phosphorescent calcium compound is obtained by heating oyster shells to redness in
ever, only those used in the finest of work contain any of that costly substance. The a kiln as shown in the right top illustration after they have been thoroughly washed in
foundation of all radiant paints is the ordinary garden variety of pigment and oil as ho ling water and steam. After they come from the kiln they are pulverized and mixed
shown in the first iilustration. The pigment is usually a lead or zinc compound mixed with sulphur and are heated topether in a clay crucible, resulting in a compound that
with a filler and oil as in the ordinary process. To make it luminous & phosphorescent lends phosphorescence to the paint. The phosphorescence is temporary only.

substance is added. This usually consists of a harium, strontium or calcium compound. —Ismar Ginsburg, B. Sc., Chem., Eng.

New Girder Movie Speed

form as shown.

Did you ever wonder when a close-up of your fasorite screen star (Miss Vioia Dana here) was
flashed on the screen careening across the country in her high-powered car, how the phctographer
managed it? Here we see how it is done. A platform is built on the front of the automohile
and the camera made fast to it. As the car and star chase merrily on their way the camera-
man grinds on. The vibration of the car and the moving countryside give the effect of speed.
The cameraman's husiness in this case is hardly as safe as some other occupations one might
mention, so a kind hearted property man has provided the protective railing around the piat-

As a result of a great amount of experimenting the U. S. Bureau of Stand-

ards has evolved a metal compound called duraluminum which combines

extreme strength with exceplional strenpth for use in the manufacture of

metallic framework for aircraft. The above illustration shows graphically the

ctrength and weight of the metal. Information as to the composition is not

as vet available. but the preliminary tests conducted by the department tend
to prove that it will open a new day for the aeronautical engineer.

WWW.americanradiohistorv.com



Science and Inwvention for June, 1924

149

Multi-Mirror Advertising Screen

Reflecting Screen Is Made

Like a Magnified Fly's Eye
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Actual tests on a metallic white screen demonstrate that the reflecting power of this
screen is far greater than a sandblasted mirror or white drawing papar. Examples of the
different types of screen used are shown at the left. Each has its own use. The usual
procedure is to project upon the screen a photograph or the image of the advertisement.
The reflection of the light is very intense in comparison to that of the ordinary white

smooth surfaces. This is shown in the photograph in the upper right hand corner where
the metallic screen was placed in the middle of a white sheet of paper.  Notice how
clearly defined the edges of the screeii are and how perfectly sharp the features are
reproduced where the light falls upon the metallic screen. This screen is made up of
many minute curved elements, some of them not more than one square millimeter in size.

Photography With Electricits

s

OBJECT

PLATINUM FILM
LAYER OF SELENIUM

METALLIZED IMAGE DEPOSITED
ON PAPER

PAPER SORKED
IN ELECTRO-

CLASS-

METALLIC
\ FILM METAL

\cLenun ATE

Through the agency of selenium which is sensitive to light, a German scientist, Mr. K.
Wilcke, has just evolved a method for taking photographs by placing a thin sheet of this
metal upon a metallic film, usually of gold or nlatinum, and placing the whole against
a piece of paper. An electric current is then passed from the selenium to the metal plate
and the whole exposed to light. Where strong light falls on the selemium its conductivity

is greatly increased, while its conductivity is proportionately less where tlie lights ara
not so strong. Through the electroplating vrinciple, there is a deposit from the metal
sheet to the paper giving fair reproduction of the object heing photographed. This process
has ot been perfected for commercial use, but a number of scientists think that it
holds great possibilities. —Raymond Francis Yates.
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New Dirigible Hangar

DISCOVERY ranking mn importance with that of the mooring mast, as far as 21—w
A lighter-than-air craft is concerned, is the new type dirigible hangar illus-

trated here. It is the invention of John Mason, a Philadelphia engineer. It
consists of a long movable platform on which the airship rests. The platform
rotates in much the same manner as a railroad turn-table, being supported
on ordinary vailroad trucks running on two circular tracks. On one end of
the platform is a housing which takes the nose of the ship and houses machine
shops, gas containers and crew quarters, There is also a powerful radio
station included with the hangar. The hangar is rotated by electric motors
and is so arranged as to always face into the wind. Along the sides of
the platform are six steel braces that are movable as illustrated. When the
ship is in place they fold over it, holding it in place. The photograph at the
top left shows the inventor with a model of his dirigible housing which is
being submitted to engineers of the U. S. Navy Department with a view to
allowing the government control of the new inventjon. —Jos. P. Devir

UNDER grdinary conditions nothing is ever empty. A bcttle or can may look A light bulb is empty—nearly—since it is nearly evacuated. 1f the tip is broken

empty, hut it contains air. Before a so-called empty bottle may be filled, the off u_nder water the water rushes in. Gas _tanks on cars have _smallvi\;ﬁleelf elll:‘pfil;e

air in it must be allowed to escape. One of the guickest methods to prove that cap in order that air may replace the gasoline used by the eugine. e, Note

a bottle is not empty is to attempt to fill 1t with water without allowing the air ing containers the air and liquid must run in and out at the star_ne radftinn e

in it to escape. In the first photo above the boy at the left is trying to fill his how it is done in the picture at the extreme right. To obtain hlls tm”admit e

bottle with the funnel jammed tightly into the neck of the hottle. Thelair cannot :_:Inster:i ctnntamTrs t?llwas);slal‘;a\:)e_ltwsl:’\sllrnolfsc;::(]gllza; rlr:]iII? cbaa||;srelthae tg“ie ;rranuenlenf
q R ui i . in the top. n e d oi

eseane and as 1 consequence (e fiouid backs up in the funne allows an even flow of the liguid from the container. —G. M. Garrard.
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Rotary Plow and Cultivator

Motor Driven Plow That Will Serve Many Purposes

T R By 55

The engineers have done much for the farmer in the line of £
tractors but for the most part they have forgotten the small =
work around the truck patch and in small fields where the
size of a large tractor and its implements make its use un- E
economical. In the illustration above is shown a power driven B
tool with all the advantages of dependability and strength §
found in the tractor with the flexibility and ease of opera- £
tion that was found in the old one-horse douhle-shavel plow.
The idea of a circular plow is not new. It has been hrought
forward many times. Here is shown the circular principle
applied to a motor driven propelling device. The plow itself

is driven off a beve! gear from the gaseline engine while an-
other shaft propels the machine forward by means of a belt.
The power is furnished by a small gasoline engine. When

t is not in servicg on the plow it may find many uses argund
the farm for furnishing power, —James Thomas.

=y
Py e

Gas and Fire Hold-Up Preventer

A Safety-First Money Box for Transfers of Currency

PYROTECHNICAL
MIXTURES CAUSING
BLUE,RED,GREEN &

ZYELLOW FLAMES §
TOSHOOTFROM

E ENDOF CORDIN  — [
i MESSENGERS POCKET.
i WHEN HE SETS THE CASE
i DOWN AT THE"HANDS UP”
¥ COMMAND IT PULLS QUT

HANDLE- |F PICKED ~,
UP WHILE PLUGIS O

IGNITING
CHEMICALS

VENTSFOR §

SMALLWIRE
INCHEMICALS |
INCANDESCEN

SULPHUR MIXED WITH OTHER

| SECRET CHEMICALS THATCAUSE  CAUSING

il CAUSTIC STINKING SMOWE THAT  1GNITION "

§ S HEAVY AND LAYS CLOSE TO THE

§ GROUND. SMOKE CONTINUES 15 , L

1§ MINUTES AFTER BOX ISPICHED UP. o —— ‘ | ;

The most effective hold-up preventer that has so far made its appearmca is the one illus-
trated above. Combining a warning with a unigque defense methad, its use makes it
practically impossible for the thief to get away with his loot it he i suecessful in
taking it from the person ta whom it s entrusted. The device is simple, it consists
of a heavy metal carrying case in which the money and the defemsiea apparatus s
carried, There is a plug that is inserted in a receptacle in the case, the gther end
of which is carried in the pocket of the messenger or person carrying the money. At

the command of “Hands Up” he jerks his hand trom his pocket, tearing the plug from
its connections. In so doing he conmects a Imttery to the handle of the box. If the
box i picked up after this phug has been remwvea a large amount of sulphur and other
chemicals i the bottom of the box is ignitad and flames issue from the holes argund
the hoftom. A heavy gas that is suffocating to humans is released, making it impossihie for
the box to be removed. The flames signal for help. The money is tinted by the chemical
action so that it will be detected when an attempt is made to pass it.
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Airplane-Helicopter [Flyer
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; AXIS ACROSS THX Abane )
U U

CENTER TAIL SKID AND
SHOCK ABSORBER

SIDE ROTARY MOTOR

4 CYL/NDERS) - ELEVATOR RUDDER

The small plane with the aid of two large propellers rotating in opposite directions is
Iifted almost vertically from the ground hy tilting the propellers to a horizontal angle.
The length of the propellers is cne-third of the wing length. The motors that drive them

through bevel gears
cooling. The plane
trolled by cables to

are of the rotary variety and are mounted outsid» the fuselage for
is equipped with both horizontal and vertical rudders wh'ci are con-
the stick and wheel. The propelter angle is changed by air cylinders.

A_bove is shown the angle of tilt of the propellers used in ratsing the plane from the ground
tilted straight up first and then down to pull the plane into horizontal fi'ght as it rises.

Below—method of ta
forward speed. The

nding.  As plane nears ground it is suddenly nosed upward {o check
propellers are slowed down so plane lands on tail. —Ramon Oriol.
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Look at the ahove grating in the regular way. Then hold
it about one and one-half inches away. The white lines
will appear dark. Look at it through small hole in card.
The horizontal I'mes will disappear. Looking through the
hole at regular focal distance vertical lines disappear.
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At right is shown map of marble caves and peologic fault
that runs through them in southern Oregon. When there
are seismic disturbances anywhere in the Western Hemis-
phere this fault. sixteen feet wide i the ca.e. emits yrowls

A

end groans. —R. Kemp Welsh.
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New Refractory Ceramic
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A discovery recently made by a German scientist, which promises to be of the utmost
tmportance to metalturgical workers, is illustrated above. By using an ordinary refractory
ceramic material and placing within it a wire mesh, which acts as a reinforcement, a sub-
stance has been evolved which will withstand the uitra-high temperatures necessary in many

branches of scientific work, and at the same time is capable of comparatively rough handling.
It can be heated a dull red and plunged in water with no damage. The name of the new mate-
rial is Ceramonite and illustrations of the completed article are shown in the pictures above.
The wire which acts as reinforcement binds firmly with the material.—Dr. Albert Neuberger

Rinks for Softening Water

WHEN WATER IS SOFT
MUCH SOAP SUDS
ARE FORMED
WHEN SOAP IS PRESENT

THIN Scum

WHEN WATER IS HARD
A THIN SCUM FORMS
ON SURFACE WITH SOAP.
THIS MEANS A LARCE
CONSUMPTION OF SOAP.

BOILER TUBEL
FILLED sSoL/D
WITH SCALE

BOILER

PERMANENT HARDNESS = SULPHATE OF LIME
BICARBONATE OF LIME + HEAT ——>

(Soluble in water)
(Insoluble in water.Settles as a precipitate)

(Insoluble in water)

{Insolubte in water. {Soluble

Settles as a precipitate)

Fig.3

TEMPORARY HARDONESS =BICARBONATE OF LIME

CARBONATE OF LIME + GAS €O,

SULPHATE OF LIME + CARBONATE OF SODA —>

CARBONATE OF LIME + SULPHATE or SODA
salt)

SHOWS
FORMATION
OF SCALE

BOILING
WATE

The best method of detecting hardness of water is to dissolve soap in it and shake. If the
water is soft, thick foamy lather will appear on top; if the water is hard, the soap will
have little cffect other than forming a thin scum on top of the water. The comparative
hardness or softness of the water may be judged by how it lathers. There are two kinds
of hardness, temporary and permanent. There is little trouble with the temporary hard
water, since it may be softened by boiling. The temporary hardness is usua'ly caused by
hicarbonate of time (calcium bicarbonate), which, when heated, forms carbonate of

lime (calcium carbonate) and carbon dioxide.

The salt is precipitated and the gas
escapes, leaving the water soft. The permanent hardness is caused by sulphate of

lime (calcium sulphate). The only way to soften water containing this salt is by
adding some solution which will precipitate the salt in an insoluble state. 1f carbonate
of soda (sodium carbonate) is added to the water containing the lime salt. carbonate
of lime (calcium carbonate) is precipitated and sulphate of soda (sodium sulphate)
is formed, which is soluble. —Ilsmar Ginshurg, B. Sc.

Blond Hair Longer Than Brunette

e BT oy

T

PR TR w‘w

NEW YORK TO—» . .0 o)
90 MILES = é =
\ “* = PHILADELPHIA

BLONDE HAIR
ONLY SUSTAINS
ﬂ 68 GRAMS

BLONDE

After making a long study of the matter, German scientists recently announced that the
ordinary blonde has wmore hair by ahout forty-four miles than her dark sister. Above is
graphically illustrated the comparison of the lengths of the two types of hair. The scien-
tists found in their studies. which dealt with a large number of typical German women,
that the hairs of a blonde were in all cases much finer and greater in number than those of

Ao W s

- e

P T ST

\ 46 MILES |
g
bl
BRUNETTE s
U ' BRUNETTE .
HAIR
 SUSTAINED
R lj 113 GRAMS
e NEWARK N.J. = i
SR L S e e Y e e e M

the brunette. They also found that while the blonde has the superior amount of hair, the
brunette is best suited to carry her crowning glory through life, since the dark hair was
found to have a greater cross-sectional avea and possessed much greater strength. It was
found that the ordinary blond hair would sustain on'y sixty-eight gramms, whi’e the hair of
a dark-complexioned person would sustain approximately one bundred and thirtesn grams.

Wwww.americanradiohistorv.com
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Timely Talks on Timepileces

No. 3 of a Series. The Repair of Clocks
By SAMUEL BERNARD

materials

repairs on

, and Sister will gladly

-~ DIAL SCREW Below are shown the tools and
MAIN SPRING T reguired in making ordinary I o
WINDING SHAF, . clocks. Notice that the materials requiret
T MINUTE HAND are few; that the tools may be obtained
from the tool chest
-~ ~HOUR HAND lend you her tweezers.
DIAL SCREW~ "~ 77 DIAL SCREW
< )
PENDULUM —— __ = = #
ROD \
- PENDULUM R s =
BALL - =
NUT HOLDING = BOWL OF BENZINE
BALL IN —7 =
POSITION /
= (>~
TWEEZERS

In order to get at the warks of a clock, it is first
necessary to remove the pendulum, face and hands
of the timepiece. Remove the pendulum by rais-
ing the pendulum rod up 2 little, and taking it
off the suspension wire. Remove the hands by
pushing out the small pin inserted across the cen-
ter arbor, then take out the screws holding dial.

ot |

AT,

ESCAPE WHEEL _F;lLLAQ

m/'

\
MAIN SPRING LOOP

CLOICK FRAME PLATE
HAIR SPRING
/

In some
main spring has no
case or harrel. The
inner end of the
spring is hooked to
the arbor of thie main
wheel in the usual
way, and the outer
end is formed into a
loop, which is slip-
ped on one of the
frame  pillars. A
piece of iron wire
should be slipped
around  these main

springs to hold them.

clocks the

FRICTION WASHER
UNDER SCREW HEAD

\  BALANCE WHEEL
3 /

PALLETS

/ THIRD
WHEEL

SCREW DRIVERS
—_— _.—_.15
OILER
il\

4
CUTTING

e

BRUSHES

iy

“HAIR SPRING i

STUD CUP-ENDED SCREW
WITH SQUARE TOP
HOLDING BALANCE
WHEEL

%

TIAIR SPRING
LOCATING MARK

The -above diagram clearly shows the movement of

l

s FLAT
PALLET X PLIERS PLIERS
BRIDGE—"" 2
- ] ESCAPE WHEEL PALLET!, BRIDGE
FOR HOUR ™ g : {
HAND 4
| | —~SECOND
MOTION-WORK| @, ‘%“
WHEEL ‘Q ¢ 3 WHEEL
HOUR H
WHEEL 8
CRUTCH AN
In high-grade clocks, the pallets are mounted be- l
PILLAR tween the frame plates as shown above. J
/ MAIN, WHEEL
/ e
MAIN SPRING MAIN SPRING In  taking clock
HOQKED TO POINT | movements apart,
PILLAR the power of the

main springs
must first be re-

R

SPLIT STUD ~— ] >
RIVETED TO 8 :
FRAME FOR
oone, |
L C TRAIN WHEEL _

SUSPENSION ROD -H\Y’

\mp

LEVER AND
PALLETS — —

WHERE PENDULUM
1S SUSPENDED ———*U

ESCAPE WHEEL

Pour enough benzine into a dish to cover the ciock
movement when it is put into the dish. Maove the
pallet bridge off the pallets with the aid of a pair
of tweezers. Lift the pallets off and put the
movement in the benzine. Let it run down. This
tub-like bath will clean the clock thoroughly.
Clean pallets and suspension wire and when move-
ment is dry, assemhle and oil man springs.

|
BALANCE AND HAIR SPRING

To take the clock apart if it has hair spring, mark
the spot where the hair spring ends, take the pin
out of the stud,

loosen screws holding balance
whee!, and remove balance wheel and spring. ._|

TIME MAIN WHEEL
AND SPRING BRIDGE

edrdlss

ALARM MAIN WHEEL
AND SPRING BRIDGE

is lreld

in the clock frame by a bridge and a

On some clocks, the main spring and main wheel

l couple of screws.

By taking off the plate, both
springs may be easily slipped out.

BACK FRAME PLATE

Ahove is shown the movement of the ordinary alarm

clock with the hell and legs in place. Of course in

removing an alarm clock from the case, it 15 neces-
sary to detach the beil, legs, winding keys, etc.

FRONT FRAME PLATE STRIKING LIFTER

'/
\ 7 _-FLY WHEEL
4 v

a pendulum clock after it has been removed from leased.  Insert STRIKING RACK __ _WARNING WHEEL
the case. By familiarizing one’s self with the key in winding DART OF RACK - s
parts here shown, it will not be difiicult to un- arbor; turn a WHICH DROPS —- STRIKING-TRAIN
derstand how to make small repairs, and how to little as though | on HOUR SNAIL "WHEEL CARRYING
start again that ofd “Grandfather’s Clock™ which / winding and free 6 GATHERING
has probably not run for a great many years. Notice RATCHET ratchet.  Un- HAMMER— — -~ R i PALLET
how the wain spring is hooked to the pillar and y wind stowly, still \ J TPILLAR
e A . _ N
position of the crutch. glﬁﬁl\fc/ holding the key. l\:l()NUURT;\\:\Q;IEEL’_- “HAMMER SHAFT
PALLETS  ESCAPE WHEEL I 2 e P ~STRIKING MAIN
TIME MAIN SPRING’ / SPRING BARREL
BARREL AND GONG / N AND STRIKING
PALLET . TRAIN / TRAIN
BRIDGE ™~ - /
MOTION WHEEL WARNING LEVER
ALARM SILENCERNS | The striking mechanism of a clock may be seen
CRUTGH — — -~ > - in the diagram given here. The steps of the

snail are arranged so that at 1 o’clock. it per-
niits only sufficient motion of the rack for one
tooth to he gath-
ered up by the
gathering pallet.
At every succeed-
ing hour an addi-
tional motion is
possible.  Simul-
taneously with
the moving of the
striking rack, the
hammer  strikes
the gong.

| tn reassembling an alarm clock, and with the

alarm hand at let us say, 9 o'clock, you should
set the hour hand at nine and the minute hand

WWWw.americanradiohistorv.com

at 12 so the alarm rings properly.
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Scientific Problems
and Puzzles

By ERNEST K. CHAPIN

v
i //zf"

In the above illustration we
see two cyclists exhibiting
their skill on a wire. From /|
the forward cycle, a ring is
suspended on which a woman
sits.  Which one of the two
is performing the more diffi-
cult feat, the cyclist on the
forward bicycle or the one not
handicapped by the weight of
the girl?  Why?

A man starts running around the edge of a large disk which is
free to turn about a vertical axis, Will the wheel rotate as he
runs? If unretarded by friction, will the wheel speed up as
the man runs with constant rate around the rim?  What will
happen if the man suddenly stops? What if he pursues a
spiral course towards the center of the revelving disk?

The oil streak left by automobiles is usually

It is claimed that smoke ris- more prominent on one side of a pavement

ing straight up from a chim-

; g ther. Why is it easier to halance a
ney is a sign of good weather, g NS Iﬁie""é’mﬁ;'qhg {g;?.?sfsltx’se“;ﬂ?s ngc:hfo Du:}?;e basebal! bat with the handie
and that when it settles OlL Q ga'ig Y them to their destination? end down, than with the
quickly, it is an indication of “ Q%‘ 23 : handle end up?

foul weather. Is there any STREAKS §5#4 ::4

scientific basis for this belief WL (\\X

or is this purely srrerstition? SN A

Kgi\\
5‘ ‘ é’-, If a stick is balanced across a couple

/ 1 . A h
< of wine glasses, it is possible to break
\ ¥ the stick in the middle by striking it
| smartly with a poker without damag-
ing the glasses though the glasses may

not be as strong as the stick. Why?

Why are trucks which are used in the transpor-
tation of gasoline, including tank cars and
otier types of motor transports, provided with
a chain that drags along the ground? This
cl_?ain will be found on nearly every automo-
bile used in transporting highly inflammable
liguids.

12 £ I =

If a standpipe developed three leaks. one near
he top, one near the bottom, and one near
the middle, would not the streams of water
pour out of these holes in the manner shown
in the diagram? If not, in what ' ays are the
streams incorrectly represented”

All other things being egual, which wi'l

cause the greater racket, two crying

babies at a distance of four feet, or

three crying babies at a distance of
six feet?

Answers to these problems appear on page 194
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lechanics

A Reconstructed Bedsted Having Cane Panels.
By WILLIAM BUTTERFIELD

7

r - ‘_’_—,.’———A‘—‘ L

1

g9~ | ||

S

S5

REBUILT FROM
OLD BED

The drawings here show how an old walhut bed, discarded many years, was utilized as
the skeleton for a nodern type bed with cane panels, the aristocratic appearance of
which is at once apparent from the picture above at the right. The only mill work was
that required for the six curved sections forming the top of the head and foot of the

bed respectively. The wooden beading used to hold the cane panels in place and the
imitation wood carving were obtained at a cabinet shop. The cane is obtainable by the
yard and is machine braided. The cane is sometimes left plain or it may be varnished.
I1f the builder is handy with tools he may make ali the parts for the structure.

UL,

NN
SIDE [/IEW

N\
A ———

TOP YIEW

CORNER
A CANE NAILED

ON EDGE U
FRAME

OPENING IN
FOOTBOARD

CANE COVERED PANEL FRAME

The drawinns above shaw in detail how the head and foot of the bed were
laid out and assembled. The detais for the head and foot are identical.
Each wooden leg was tapered and covered at the bottom with a brass
cup, then fitted with a fiber roll caster. The parts of the old bed sup-
plied the necessary tongue and preove sections for the new piece of fur-

niture. Wood screws and lag screws were used to aid in gluing as well as
for added strength. The old varnish was softened with wood alcoho! and
vemoved with a wire brush: the bedsted was re-stained and varnished to
vepresent mahogany. The cane is thoroughly dampened before tacking in
place on the frames; it stretches tight when dry.

-y
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Lveryday Chemistrs
By RAYMOND B, WAIILES

LYE WILL ATTACK WHAT MAKES THE DID YOU
ALUMINUM AS WELL SPARKS N 3 EVER NOTICE
AS FLESH AND MATCHLESS . THE BUBBLES

LIGHTERS P WHEN YOU
STIRRED
urP A

MARSH?

CLOTHING.

ALUMINUM
POT

Tie plate of metal upon which the little file or
scratcher rubs is Auer metal.  This consists of
an alloy of iron and cerium in almost egual
proportions. The metal cerium has but little

Lye:or caustic soda, use in the world of science, although it is " v
es_;lzl_clally if hot, sometimes employed in medicines for seasick- _—
will “attack alumi. ness and used in Welsbach mantles. .

num just as it will
attack clothes and

flesh. Its action is WHAT HAPPENS

similar to acid eat-

ntl,g awayt lzincFor IF THE STOPprS
S other metal. ew
a q 7 ?Iousewives realize ARE LEFT

L " hat  hoiling  soap

S W‘D suds in aluminum ouT OF

klltr:l:en hutensils G L YCE,Q/”E

— i slowly but surely

METAL /S eats away the alu- Olq BATTE/Q)/
FOUND [N OYSTERS?  Mium.  Hydronen AC/D
& 0as is formed when ?
) _ the lye attacks the BOTTLES .

Many queer things are found in metal.
odd places in Nature. Biolog.-
cal chemists can tell you that
oysters contain the metal zinc

in a certain form. !t is not yet 4
understood how this metal gets
in the oyster, o

Most of us have undoubted-
ly had the bubbies which
rise to the surface of
marshes wlhen the mud is
stirred up explained as air
bubbles. In reality they
consist of a large proportion
of marsh gas or methane.
The gas will burn if col-
lected by allowing it to fifl
an inverted bottle filled w'th
water.  This gas is also
present in illuminating gas.

- CONK

OF WHAT DOES
SOLPER/IN G
PASTE COHMS/ST2,

. 4

Quite a few sub-
stances we meet
with in every-day
life are hygroscop-
ic.  They actually
absorb water from
the air soinewhat as
2 sponge does wheil
placed in a con-
tainer of water.
Glycerine, strong
sulphuric acid and
alcohol greedily ab-
stract water from
the air. It is for

Soldering paste usually consists of tallow, sal ammoniac

and zinc chloride. In radio soldering tl]e last traces of this reason that 95
pastes of this kiud should be remove_d_wnth alcohol. An per cent alcohol is
excellent paste can be made by mixing egual parts of et with.

vaseline and sal ammoniac. WHY DO 7_£A _

. FELT |BALLS FILLED
s TACKEDTO| W/ TH CHARCOAL
—— STOPPER| = REMOVE
N REFRIGERATOR
ODORS 2

WHY DOFS
VAN IODINE -
PAINTED WRIST
TURK THE CUFFS
BLUEF P

| = i Charcaal ked
When jodine meets starch, both substances 3 - '7-”5 sSOoLY harcoal has a marked prop-
put on their blue dresses. lodine dropped 3 & / erty of absorbing gases in its
on a cut potato will turn blue. An iodine : . ~ MIXTURE OF FQUAL AARTS ;JDI’ES.' The plroner(g of agsorp-
inted wri il t ! s = \ i arcoal ca made use
EZéguesn :frltsft!e\zltalréﬁrahtigﬁ icsuﬁs:ael?)"’einbl{]l?e WATEPPPOOF‘NG //OUSEHOZD AMMOA//A ) olfveh;]ﬁlrlcinz; tcen” baells wieth it
) AL COHOL AIVD GLYCER/IVE and hanging them in refrigera-
sleeve W’NDSHIEUD 3 V L tors to remove odors. Reiuve-

nate every few weeks by bak-
ing in an oven.

WIPER

Water dims the
vision through
windshields he-
cause it does not
spread over the
windshield in an

T s e | G AVE SOME_NOISY

rubbed on th TWO
MEAT ol e FUN WITH
water vins owr | HOUSEHOLD CHEMICALS FAIRLY EFEICIENT

Iy instead of ANTI-KNOCK FOR GASOLINE

sticking in drops.

A peculiar substance called nitrogen iodide can be Another use for tincture of jodine. Major Schroeder

_ . made hy mixing household ammonia and tincture of used a het of it in his gasoline when he made his

There is no glue in butcher’s scraps or even in iodine.  Pour on blotting paper and allow to dry. record altitude. lodine reduces engine knock to
horse’s hoofs. Tiere is, however, a cubstanee called When touched with a feather, the dry substance scme degree and does not injure engine parts as do
chondrine in such scraps which produces glue when wiil explode.  All brands of ammonia do not pro- such impurities as sulphur which is often contained

it is boiled with water. duce the desired result. Be careful with it. in gasolne and oils.
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Scientific Curiosities

Stranse Truths of Physics Easily Explained
By O. IVAN LEE, B.Sc.

=

HORIZONTAL LINE J

THE WIRE OR STRING WILL ALWAYS

NO MATTER HOW
SAG -

MUCH TENSION
1S5 APPLIED

A
B

:
v.

Regardiess of how great a force is applied to a very thin wire or string, the wire will always sag slightly from the
true horizontal. Even if the tension applied to the wire would cause the wire to break, it would he impossible to

produce a true horizontal line by the taut wire up to the breaking point. 1,1‘\"
o

‘/'( F DEFORMATION

Jrrt s,

CHAIN ROLLS LIKE

<’”ﬂf #

A HOOP
If a rope is suspended from a revolving wheel and vio-
1f a chain is wrapped around the rim of a wheel like a tire and is suddenly displaced after the whee! has been fently struck with a heavy rod, it will be deformed much
revolving rapidly, the chain will rotate in the direction shown and run along the ground for some distance before the same as if it were a piece of lead pipe. The rope
collapsing. Centrifugal force has temporarily endowed the chain with the properties of a rigid body.

will retain the shape given to it by the blow and the
deformation will persist for some time.

X

; :

ROCKA CRYSTAL

BALL+ (LINE

AW

PAPER

SSSSNNAN

0, 6
STRING "RECTION oF U uN\N\ND\“

,

In order to tell the difrerence between a ball of rock In order to determine why a baseball curves, a wooden  The ball is drawn to one side, and tied. The thread is
crystal and a glass ball, the ball should be rotated in croguet ball is suspended from the ceiling by a piece of then burned, causing the hall to vibrate, leaving a single
different directions over a fine hairline marked on paper.  thread and arranged to swing close to the floor. A small  straight line. If the pendulum bob is twisted for a
In a glass ball the line will always appear single. In hole is drilled into the hottom and a bristle inserted considerable number of turns, and the ball again re-
certain positions of the rock crystal ball, two lines will ~ with glue. ‘Underneath is placed a pane of smoked glass. ~ leased, the plate will have a series of lines. A similar

appear. The bristle should touch the plate as it swings. effect is noted in the flying baseball.

JOURCE OF LIGHT
SCALE

SMALL MIRROR T

0 30 6o gl

20
RUBBER BAND
—p e
g I
The above curious shaped sheet of metal has neither Studying the storage of strain in a rubber band. A small dental mirror is fastened to the center of a thick
inside nor outside. To prove this, punch a small hole square rubber band. A horizontal paper scale is placed at some distance so that a light will be reflected from
in any point (X) upon its surface, and pass a thread the mirror to the zero mark of the scale. If the rubber band is twisted to the left 30° and then released, the
(T) through the hole. It will always be found possihle spot of light will return to the starting point after first passing it.
to tie the ends of the thread together.

After marking this deflection, the band is
again turned to the left and then without refeasing given the same twist to the right and released. Both

movements are reproduced by the band.
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Photo below shows the pa-ts reguired in the construction of
the arrow pistol.  The hrass tube from the old bed is used
as the barrel for the pistol.

@;h‘— R B

=
The ahove photo shows the author |
whittling the stock of the gun out ﬂ:

of soft pine. The diagram at the
right will render the construction
methods plain. Note that the bar- e

The rear end of the arrow is split, and
a feather is inserted after which the
end is again glued together. A heavy
rubber band acts as the propefling
agent for the arrow, which may be ac-

curately fired to a distance of several

rel is secured to the handle hy
means of two tin straps cut from HARDWOOD ARROW
%, 12" LONG

an old can.

hundred feet. The upper picture shows
the mamner in which the arrow is fired.
while the lower one shows arrow ahout
to be placed in the pistol.

STOCK. OF
SOFT PINE

—~Dale R. Van Horn.

Spring Bumper for Boat Landings
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Spring hold
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2 x6Timber
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Buagy spr ing
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g Channel
; t y el irons
© Slide timber \yhich form gﬁc}e

Ch?rrrne] iron
Siide tirmbers- ——

—Buogy spring

The owner of a small hoat can provide a means of docking his craft at the home wharf,
which will break thie shock of fanding and save wear and tear on both the boat and the dock.
The drawings show a timber padded with auto tire sections, holted to three light automobhifte
or buggy springs. Each spring, in turn, is bolted to an upright timber which slides in a ver-

L ]

tical groove formed by two angle irons which are secured to the dock. The timber floats on
or above the surface of the water, depending on the buoyancy of the upright pieces, and
thus takes care of the rise and fall of the tide automatically. The tire sections prevent
chafing and the springs take up the brunt of the landing impact.—L. B. Robhins.
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Self-propelled Model Airship

Model Following the Lines of Its Counterpart

By C. A. OLDROYD

METAL U PIECES

i
WOODPIECE. | =— = . = = —
s ==t e
METAL (PULLEY WHEELS g,f/IL_J'j//?

- = =1 S Z o

] ke g

% //{//////////}//////// L A
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rf',",ﬁ/f;t‘ui‘rg: = e :

~METAL

A number of model aircraft have been huilt and described from time to time, but none
of them copy very closely the constructional points of the “life sized” craft. The one
shown here, however, if built according to specifications given, will follow very closely the
structural plans and principles involved in huilding a regular ship. By suspending it from
wires and installing a motor and propeller, aft, a model of its large counterpart will result.

@ ! PO X At Fig. 7 is shown the method
| of supporting the ship. The
e = = ” central keel is first to be made
’,I and is nothing more than a
HEEL /4
SQUARE
£lj.

piece of 1V4-inch square w_ood
stock. From this the various
circular supports hold the wires,
hd
& ¥
-4
S

»

WIRE. SOLDERE.D]
Azl

Y
Wb 2,/1”
| | SLEEVE

CORNER
BLOCK

which in turn hold the cover.
The cross supports are held in
place by wooden corner hlocks,
which are glued lo them and
then to the keel. The tolal
over-all length of the completed
model is approximately 30
inches.  Below in Fig. 3 s
given a line lay-out of the heody
of the machine. Note that the
ship is built entirely from the
central base line. In Fig. 14,
is shown the method of sus-
pending the model. The wires
carry current to the motor.

=
G
i
B

F: |
o4 |
| PROPELLER
5 CAP

FI1G. 0.

DIAMETERS

Directly befow is shown the method of
installing the bow cap. It should he
turned out of hard wood, according to
dimensions given in Fig. 9. It is

Directly ahove is shown the method of

secured on the bow end of the keel | G 1 - s = . B 3 - N, installing the motor and propeller aft
with glue. Complete data on the con- 13 24 39 So 56 6 G 58 52 340 of the stern cap. The motor sits on a
struction of the keel will be found in o = T 7+ T T F Q steel bracket which is holted to the

stern cap. The gpropeller passes over
the motor shaft and is then locked in
place by the propelfer cap which fas-
tens to the motor shaft by a small set
screw. An aluminum sleeve covers the
motor after it is put in place. Di-
vectly below is shown the lay-out pat-
tern for cutting the cross supports. A
cardboard circle is used.

Fig. 6. The two ends should prefer-
ably be turned. However, if there is
no lathe handy, the ends may he whit-
tled down and smoothed off with sand
paper. Follow very carefully the di-
mensions given. In Fig. 12 is shown
the dimensions for the construction of
the propeller cap.

| CENTAL LINE OF SHIR |
5 o ;4 MY S D S 7 SN S
7_1_" 25 3= S'I__L_JL_L_I _;‘__3' She 3" L )

TOTAL LENGTH =30"
F1G..

A CARD BOARD
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e A
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CENTER, b A X
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Fla.s | /'~ 0% Fig e =
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Above is shown a view of the completed framework
with the different cross supports in place. Note
that they are cut in pairs, Each of the cross
supports have twelve sides. A wire fits from bhow
to stern over each ome ot the coruners, They are
laid out as shown in Fig. 5 with a cardboard circle,
the inside circle marking frame one, the second one
frame two, the third one frame three, and the
outside ones frames four and five. Six is the same
as three, and seven the same as two.
==

PROPELLER. CAP F‘Q 2
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Strange Minerals and Crystals

By O. IVAN LEE, B. Sc.,, FMS.A.

COMPLICATED CRYSTALS

o @ T

' IRON CROSS STAUROLITE TWINS ' FIGS 25
PENETRATION TWINS OF PYR . [ :
\_] TWINS OF FLUORITE FIGOZ YRITE (FAH;\,/GSZ)TONES) CgFCLRISTTwnNs r ITACOLUMITE
FIG.I (FLUOR SPAR) ' : Pr Y (FLEXIBLE SAND-STONE)
- )i
Some minerals occasionally group their crystals in a peculiar way, that is, in a twin is a kind of sandstone (quartz) containing a little mica and is abundantly found in
formation. Among these we find the fluorite penetration twins, the pyrite penetra- some parts of the United States. Because of the peculiar laminated arrangement of

tion twins called “The lron Cross,’" the cruciform twins of staurolite or fairy stones, the constituent parts, a bar, strip or flat piece of this strange stone will quiver and
often worR as good II_JCk charms, and the ;yclr_c twins of rutile, in which the twinning bend like rubber if held in a vertical position and not too vigorously shaken. A house
is repeated until ultimately a complete ring is formed. These are shown in Figs. 1 built of this uncertain material would shake in a mild earthquake like Jack London's

to 4. In Fig. S itacoluinite or flexible sandstone is illustrated.  This weird material “*Nervous pudding.'’
SKELETAL CRYSTALS PHANTOM CRYSTALS CRYSTAL HABIT
1%? FIG.9
e
A ==
| 5 S\
iy el T
I p
FoosT SNOW SALT PHANTOM  PHANTOM SErENTOM | SHEAF OF CAPILLARY
| CRYSTAL  cRvSTALS  CRVSTALS | QUARTZ CALCITE PYRITE (Mi
TOURMALINE (ROCK CRVSTAL) (MARBLE,ONVX) (PLASTER OF pas| hY - (MILLERITE)
FIG6 | FllGT FIGB IN A ROCK CAVITY
If two ghin plates of a traanrent crystal of tourmaline, A and B, are cut parallel to the and the other yellow since the sulphur and red lead are attracted to different polarities.
long axis, and are superposed in the same position, CD, light will pass through them with A crystal growing rapidly has a tendency to deposit more material at the corners than on
Il_ttle or o diminution, but if they are turned at +ight angles to each other, their intersec- the sides. Hence the growth is distorted and odd hollow forms termed “‘skeletal crystals’
tion will he marked by total darkness. The degree of this extension is propertional to the are produced. Fig. 7. Something may happen to change the habit of a crystal during its
angle hetween zero and 90°. This principle is applied in the polariscope, the sac- growth. As a result a phantom crystal is formed, Fig. 8. Crystals generally grow
charimeter and the dichroiscope. A tourmaline crystal heated in a flame hecomes more easily in some directions than in others. This hahit is partly inherent and 7
electrically charged. Static charges appear at the end and are of opposite polar- partly the result of conditions under witich it happens to he growing, such as 4
ity. This is made evident by sifting a dry mixture of red lead and sulphur temperature, pressure, time, etc. Millerite, Fig. 9, limits its growth almost en. &
® through a sieve on the heated tourmaline. One end of the crystal becoming red tirely to one direction and is therefore called capillary or ha‘r-l'ke pyrite. '
=3 Q ] TR ) o e A
Automatic Siphons Irick Feathers
BENT glass tube is closed at one end by the thumb, while the other is submerged in a N — T ]
vessel of water. A, in Fig. 1, represents the level of water in the tube as long as the ‘\E}'__ FALLING FEATHERL
other end is stopped, the air in the tube being slightly compressed, due to the hydrostatic
pressure. i the air is now allowed to escape slowly from the closed end of the tube. the \
water will rise to level B. If, on the other hand, the air pressure is suddenly released, the \
water level would rise to a point C if the tube were straight, by reason of the kinetic energy Sy GLASS ROD ]
of the first few cubic centimeters imparted by those following. Since the tube is curved \
the direction of flow is chunged, and as soon as the water level in the tube reaches a point SN S 2, Y
h it is below the level of B 1k inci { ; ; fa PATH OF ™
where it 1s below the level of B, the well known principle of the ordinary siphon automa o (G
tically comes into play and the water will continue to flow until equilibrium is established FEATHER, v
at the level X.—O. Ivan Lee. \/
/ FEATHER 1S FIRST
ATTRACTED THEN
(@ / REPELLED
) Fig 1.
Hir
Forvlor overture
(ociustable) = GLASS ROD
STICIC OF HELD N HAND
Centrol tobe 7/‘[7 SEALING BY ONE PERSON
Bk WAX

‘Z':LE/( 5 — B /-

- A L _ 7
~~Jhal! secondry water inlels =2 e %
N\ A . =
arge primary waer - H L
TN el _ABour 1-O0

PATH OF
FEATHER,
FEATHER. TRAVELS
) RS FROM ATOo B
L el W Bubber stopper Fig. 2.
Figd Fid5 g

“‘*RJ Rub a glass rod with a silk handkerchief. Toss a
] . featlier into the air and bring the glass rod near the
In the illustration above various types of automatic siphons are shown. In Fig. 2, as soon as the top of the first feather. The feather will first be attracted by the rod
group is submerged, the water rushes down and over the top of the second, and the siphon is started. Fig. 3 is and then repefled. In this way the feather can he
identical with Fig. 2, but is more compact. In Fig. 4 when the hell is immersed, the compressed air escapes chased all over the room. A modificat’on of the exper-
through a hole into the arm, and carries the liquid over the bend, thus starting the siphon. _The operation of the iment is shown in Fig. 2. Both rods must be electri-
siphon in Fig. 5 is identical with that in Fig. 4. Fig. 6 is view of cork used in Fig. 5. fied hefore trying the experiment. —C. A. Oldroyd.

<
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This department will award the following monthly prizes:
is to stimulate experimeunters toward accomplishing new tl
bmitted to the Editors of this department a monthly series of prizes will be awarded.
1e third hest a prize of $5.00.
Make sketches on separate sheets.

The purpose of this department
most usefnl, practical and original idea su
a prize of $15.00 is awarded:
rough sketehes are sufficient,

for the second best idea a $10.00 prize, and for tl
We will make the mechanical drawings.

Use only one side of sheet.

Tirst prize, $13.00; second prize, $10.00; third prize. $3.00.
hings with old apparatus or old material. and for the

) For the best idea submitted
The article need not he very elaborate, aud

Porch Swing
FIRST PRIZE 315

Drop Curtaim
SECOND PRIZE $10

oid Style
\ wooden frame
bed spring
2~ Belts ..
Z= o

3

A

T
canner

Old style wooden frame bed springs lend themselves admir-
ably to the making of a porch swing by the use of two 2x4’s,
two hinges. and some chain. —Mrs. H. D, Jepson.

Flower Stand

Nut &«
washer Plank top

1%

The sketch above shows how to make a novel lawn or porch
stand with a few flower pots, a length of Vp-inch steel rod
threaded on each end, and two hits of wood. The top of
1/5-inch wood is circular. It has a hole in the center
through which the steel rod passes. Another circular disk
is placed into the bottom fiower pot where it acts as a brace
for the steel rod. The whole makes a very artistic flower
stand. —W. J. Markowski

ROPE FASTENED TO
EACH END OF PIPE
FOR ROLLING UP

DOUBLE CURTAIN.

TACKLE lﬁxulxu OR RING

PULLEY o 7 PULLEY
s e I

CLOTH

LENGTH OF GAS

ROPE FOR
PIPE FOR ROLLER

RAISING OR
LOWERING CURTAIN

BACK VIEW of STAGE

—

Secure a piece of gas pipe four feet longer than the
proscenium opening, two double tackle pulleys, a few nails
and a cloth curtain. One of the ropes passes upward to the
double tackle pulley, then loops around the pipe and goes
back to the same pulley. From this point it crosses to the
other side, where the rope circuit is duplicated. A second
rope secured above the proscenium, passes downward on
cither side and is fixed to the pipe. —Miss Fernt Smith

Parlor TrickK

PLACE MATCH IN CRACK IN TABLE
AND BALANCE COIN ON VT WITH
CIGARETTE PAPER BENEATH

MOISTEN

FINGERS AND STRIKE

PAPER WITH MOVEMENT AS

INDICATED BY ARROW. COIN

REMAINS BALANCED ON MATCH
STICK .

it is comparatively easy to balance a coin on the end of a
match if the principle shown above is followed. The stunt
is guite mystifying. —Sam Colson, Reporter No. 3888

Lamp Shades

THIRD PRIZE 85

TS
/%-,;i’%!;“,jww iy
N /10T |
\ B

Shades for electric lights may easily he made with the aid
of a can opener and a little paint. Two styles of suck
shades are shown in the illustration above. For making the
first style, remove the bottom of a large tin can. An open-
ing is then made in the top to fit the socket and the whole
is painted a desirable color. The inside cculd be painted
white, or may he left in its polished metallic state. A sec-
ond form of shade for gnose neck famps 's also shown.

—. Joy Betterley

Submarine

__L:zi%‘MIQQOR

AREE |__AIR SUPPLY

COPPER

pL
WASH TR §'|«—STOVE PiPE

MIRROR

AlR
CHAMBER

Lots of fun will be added to the summer’s sports if a sub-
marine as illustrated herewith is made. Mother's washtub,
some stove pipe for which there is no use in the summer
time and a couple of mirrors make an inverted floating tud
with its periscope which can be maneuvered by the swimmer
as a submarine, resulting in much amusement.

—iester 0. Eten
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Chemical Entertainments

LIGHTING AN ALCOHOL

BLOWING VOLUMES OF SMOKE FROM_
LAMP WITH AN 1CICLE '

TWO CLAY PIPES .,

FIRE PRODUCED BY CHEMICAL .
REACTION =

e

~.

AN
7

f 4, g/l
POTASSIUM Ny Z %
RS DO NOT DRAW BACK $. /'/
I THROUGH PIP. (7 //) / f
= il /
COTTON SOAKED '\((zb. Z 7 SEVERAL DROPS
/CICLE L7 S / OF STRONG
e ,) 7 4 SULPHURIC ACID
{ 5 = Z ADDED W/TH
= S GJASS TUBE
‘ == “COMMENCE
ra REACTION

LA LCOHOL

To light an alcohol lamp with an icicle place a small
piece of metallic potassium on the wick. Touch the
potassium with an icicle. The reaction will ignite the

Clouds of dense, white smoke will he produced if a piece of
absorbent cotton soaked with strong ammonia is nlaced in
the bottom of one pipe and another piece treated with

A few drops of sulphuric acid will start a reaction
which will result in great fire between a mixture of
granufated sugar and potassium chiorate. Keep the

wick. hydrochloric acid is put in another pipe and blown through. flames away from inflammable substances.

! MAGIC FIRE-FLUIT THE WATER FOUNTAIN SPIRIT WRITING .

Foper takes fire withoul beinc > %Z 5/:11:{4/ /S;;/ /st. method |
7R . e SN The ink used 1s y
ouched 7 j’ q e AMMON/A £ made of 1 Part
7Y ‘ GAS. NOZZLE Sulphuric acid
4 ¥ +o RO Parts of
FILTER OR iy BE SURE water ~ Use a smooth ¢
BLOTTING PAPER /5 FLASK IS writing pen and a dull pinish paper
PLACED IN THE PRY. Pnd method. - 5

STRONG G/AS
AMMONIUM  TUBE
( ,]\/{_}:DPOX/DE

SOLUTION TO SOAK
/T UP. The Filter paper is
ploced or the the
rinG of @ petort
Stand and s s00r AS
(sbout the size oFa 1€ Carbon Brsuiphide
Peg) DISSOLVED /N  Cvaporates. Fire occurs
ABOUT 5 C.C. CARBON B/SULPHIDE

Bottort of dish
1S False. In the
bot+om compart-
ment 15 placed
Iror Sulphide
and dilute
Hydrochloric
acid . TT———¥

ST
O/

The ink used 1n
+his method is a
solution ofF lead

SOLUTION OF

PHOSPHOROUS " ALCOHO!L

+—LAMP
———,

A flask is first filled with ammonia gas in the manner

shown.  When fitted with a stopper and glass tube, and

when the tube is placed under water, a pretty fountain
develops.

water
Ggs

Two simple methods of spirit writing are indicated
ahove. These methods are often used in circus side
shows and street fairs,

—Fred W. Dixon,

Filter paper placed in a solution of phosphorous in

carhon bisulphide takes fire spontaneously when the

solvent evaporates. Do not handle phosphorous with
the fingers.

Flash Powder

5STod moistened with
~atep

Flectroplate Babsy’s Boot

sy

2 article
\

Brushwith owd_ered
araphite

Baby's first tiny boots may be transformed into a really useful souvenir in the manner shown above. The hoots are first
cleaned with warm water, then a thin sofution of plaster of Paris is poured into them. All of the aperatures where the
plaster might escape must first be lined with stiff paper. If the hoots are intended as a letter weight the bahy’s name and
the date of the boots are engraved in the plaster at the opening hefore the plaster has fully set. The hoots are then
brushed well with graphite until the whole is covered by a shiny layer. They are then copperplated in the usual manner.
If desired, a silver plating can then be depasited on top of the copper. —C. A. Oldroyd.

In night photography of birds and an‘mals when the prelim-
inary lighting of a match would frighten the subject away,
the following hint may he of value. A hollow is made in
the top of a teaspoonful of a mixture of one volume of
ammonium chloride and eight volumes of ammonium nitrate.
This is filled with zinc dust. The remainder of the pan is
covered with flashlight powder. Ta ignite, touch zinc dust
with a drop of water. —Chas. D. Tenney.
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Radio Fire Alarm

French Transmitter

Latest Radio News from Europe

There has been installed in Hanwell, England, a radio fire alarm system which,

aside from being 75 per cent cheaper than the ordinary wired type, is, at the

same time, very efficient and seldom gives trouble. The photograph directly

above shows Chief Officer Ansell sending in an alarm using one of the radio

fire alarm boxes. These devices are connected to an electric light cable and
to the earth, making a complete circuit,

One of the largest and most powerful radio broadcast stations is located in
the Eiffel Tower, Paris, France. The apparatus is almost entirely located in
underground passages near the tower from which connections are led to the
aerials swinging hundreds of feet ahove the earth. The photograph directly
above shows one of the huge generators which supplies the current for
operating the powerful broadcasting apparatus. The passageways in which
the apparatus is losated extend quite a distance from the tower under
Champs de Mars. This apparatus is controtled by the Mlitary Service.

p—— R

The photo above shows the receiving and indicating amara us usd in the radio

fire alarm system. Whan the lever in the alarm box i rull=d, a sesdulum s set

swinging within the post. This is ehectrically operated ani affe ts an ndicator

in the receiving statisn which shows the number =f :he bor &t w~iich the

alarm is entered. Besause of the azsence of special wives this ststem can be
instalted cuickly and cheaply

P e
i § }

One of the tube cabinets Jsed in connection with the E#f=d Toser bwalcasting station
is shown above. This ic a part of the apparatus that is suapliec vith current by
the generator illustrated at the left. This part of the apparatus, and, in fact, the
entire station with the xception of the studio is also located underground. " The
studio in which the artists, singers, and other entertainers gather is located at
ground level, in one of the huge stone bases of the tower itself. The aerial used by
this station (1,000 feet) is one of the highest in use today. This station has been
heard by several United States amateuwrs.

WWW.americanradiohistorv.com
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Movie Sub-Titles Via Radio

f

N

Recervirg Sending Receiving
Jet Set Set o

Text written'on long roll of paper. Lovd Speakers prajecting
- Roll is movec by small cogs like. veice of Spesker through
Movie film. (Reader reads words 3s . Radio. Receiving Set.
| they appear 4
in slot o, Micraphone pick-
INg up Speakers
- S Voice

2

' WWenals aciuare magnels | Timing Apparatus attached
working rafchet movement which pulls | direstly fo projector. Films
. ltext before speaker of both are always in Synchronjsm

The device illustrated above is the inmvention of a French scientist, who hopes to eliminate duced through loud speakers. Another timing apparatus works with the projector and
the mation picture sub-title. By means of a synchronizing device, the text to ge with controls the speed of the text roll. This latter synchronization also takes place by radie.
ti motion picture is transmitted to a receiving set at the theatre. Here it is tepro- Thus two or more theatres may use the sume sub-title reader. —Frederic M. Delano, Jr.

A GENUINE FAN DECORATIVE SET

Anms——n
The photograph at the
left shows one of the
latest novelties in radio
devices. It may readily
be called a radio fan as
installed on the two out-
side edges of the fan is
a complete radio receiv-
ing set. All that is nec-
essary for operation is to
connect an aerial and
ground and phones to the
terminals provided where-
upon broadcast programs
can be received over a
few miles. The device an-
swers two purposes: that
of a radio set and of a
fan.  We wander haw
fong the detector will
stay in adjustment when
the fan is used far caal-
ing purpases.

i

A radio receiving set
using the well knawn
ultra-audion circuit and
built in a very unigue
yet efficient manner is
illustrated at the right.
This set was built by a
full fledged Broaklyn, N.
Y., radio amateur. Using
only the apparatus shawn
he has received fram sta-
tions as far away as Cuba
and Nebraska. The build-
er claims that the set is
quite sharp in tuning and
can easily cut out lacal
stations.  The set, be-
sides serving its original
purpose, is built in such
a manner that it serves
as a decoration also.

—Albert Kraus, Rep.

No. 8901.

ORI A

WAAN-araericanradiohictorns-—com
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A Three Circuit Tuner De Luxe

A Tuner and Detector of Exceptional Merit

By L. PORT

==

T

The photograph at the left shows an exterior panmel view of the three circuit tuner, a cir-

cuit diagram of which is given below. White many other sets have been called the Rolls

Royce of radio, so in the writer's estimation this set might well he calied the Rolls Royce

of three circuit tuners. The panel presents an exceptionaily mneat appearance, although it
is higher than in the average run of receiving sets.

It is made in the double deck style, having the tubes on the upper shelf and four of the
five tuning instruments in the lower section. Each dial on the set is eguipped with the
type of vernier made famous by the manufacturer of this set. The rheostats are of an
original design and insead of having a knob and pointer on the front of the panel there is
a disc located at right angles to the panel protruding part way through the latter. The
edges of the discs are corrugated so as to present a good grip to he operator. Turning
the rheostat discs to the left or to the right varies the amount of current supplied to tubes.
A separate rheostat is provided for each of the three tubes, for the detector and the two
audio frequency amplifiers, The verniers present the same appearance as the rheostats and
they are of the frictional type employing rubber wheels. This allows the dial to he turned
freely for coarse tuning, whereupon the set can be balanced critically by means of the verniers.
As will be seen in the diagram below, a series antenna condenser is used with a vario-
coupler stator for the inductance in the antenna circuit. The stator is connected with a
grid variometer in the usual manner and a second variable condenser is connected across the
primary of the first audio frequency transformer. A variometer is connected in the
plate circuit for regeneration. Two small fixed condensers are placed in the circuit and
controlfed hy a unigue wave changing switch. The connections of all the instruments can
te readily traced out in the circuit diagram given below,

w
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detector
herewith

tuner and may be used,

illustrated

in the jack provided.
and placed
which it is desired to use.

for amplification

in any one of the other

In the three circuit tuner pictured on this page, a diagram of which is piven
above, provision is made so that if desired for

employing the audio frequency
purposes. In this case,

experimental purposes, an external
i part of the set
the output of the
external detector is connected te a standard telephane plug, which is then placed
i A second telephone plug is then connected to the receivers
three jacks, according to the tube or tubes
Thus the set can be adapted to either experimental work

1 ):
BE

or it can be once connected up and left in this form for ordinary broadcast vecep-
tion. The tuner included in this set, which is known as the type CR-6, is capable
of covering the entire band of broadcasting wave-lengths EffEEt‘IVEW. Of. course,
since two stanes of audio freguency amplification are used, the signals received can
in most cases be reproduced on a Joud talker. Using this set, some exceptiona!
distance records have been made. When one first looks at the interior construction

of this set, he is struck immediately with the seeming simplicity and the neat
workmanship. Some idea of this can be obtained from the photograph at the right.
The tube sockets are accessible for changing tubes when desived or necessary.

Every one of the tuning instruments is carefully shielded and the shields connected
together so as to reduce any body capacity efect.  The shieiding is so arranged
that the ground binding post makes contapQ with ‘IQ, placing at ground po@entlal all
of the shields in the entire set. The grid teak is connected from the grid to the
filament instead of across the grid condenser, as this position has been found by
the manufacturers to be the most efficient. The variometers are of the very latest
approved type and instead of having solid molded forms, the forms are constructed
L of thin strips of insulating material as shown.

BE
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Practical Soldering Hints

By JACK MILLIGRAM

The first thing to remember in connection with .oldering is that the points to The correct method of soldering tn:htl’!]e qub i & trtar:‘sfmjvtv}]er . 5".’““-1”2‘;?;“5,',‘;
be joined together must be perfectly clean and f ee from all foreign substances wire is placed on the tluufaftelaelzuis cg‘llleectzsn Jzoauﬁe ::;int 'ff“'%ﬁ"”iign and laid
such as dust and corrosian. Ahove is shown a nethad o' cleaning the soldering flux, A small amount of sold ition until the sclder has run into the joint
lugs of an amulifying transfarmer with vers fine emery paper. Below is shown o l{lomt. Th‘:m:estthem:ertT'trl;dmofpocsleaning the tip af the iron is shown below
the correct method of soldering a right angle joint when bws-bar wire is employed. tharoughly. wherein a file is emoloyed.

There are two usual methads of mounting a panel and cabinet se that the instruments still better method and one which exposes the entire set is illustrated above. The tog
can be got at when necessary. One is to have the top of the cahinet hinged so that and back of the cabinet as well as the two sides are joined rigidly together and hinged
it may be lifted up and rew tubes inserted or repairs made. The other usual method is to the hase as illustrated. Two latches are placed so that the cabinet can be hooked
to mount the panel on a sub-base and fasten the former to the gahinet with only four to the base when closed. This makes a neat workmanlike job and one which will be
screws. By removing these screws the entire set can be slipped out of the cabinat. A found very handy in many cases. —By Glenn McWilliams.
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An All Purpose Radio

A Three Tube Set Capable
By PAUL

MADIO FAEQUENGY
AMPLIFIR

-

SoMEROL

FuANENTS Yo rAmLIZER
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7 g ()

The compact arrangement of the apparatus in this three tube receiving set will he

noted above. The terminal strip at the rear supports the variahle grid teak and

condenser as weil as the backs of the two molded variometers. All the terminals
are on this strip; connections can be made or changed when required.

The photographs above and at the right show the front and back views of the

extremely efficient radio receiving set designed for the purpose of experimental

work. Note the neat and efficient lay-out. The crystal detector mounted between the
two knohs on the center of the panel may be of any type desired.

B

™~

- T2 —— i 73

I—— 5 1

This plan may he holes provided and placing a piece of fine screen directly in back of the bezels.
{ arrangement should The holes for mounting the rheostat and potentiometer are shown, although with
the majority of apparatus it will be necessary to drill twe others to hold the
instruments, These can be located after the center hole is drilled. Use a template.

Above is shown the panel fayout to he used with this set.
changed to suit the apparatus at hand. However, the genera
be preserved as it makes for short, neat and efficient wiring. The appearance of
the front of the panel may he improved by placing nickel plated hezels in the

K o 2 Mounting holes A" Battery 'B' Battery Phone
B T dependent upon Tuner posts posts ) posts
‘ i 4 Typed of variometers posts T — _ LY | ey
1 e ) .
I e & e ® wﬁ Variometer
BT ¥ ™

@ T

{‘?‘ v Variometer ——— — N N O\ » .
|

@

e B VRS

|
[ S BN _ O=10 ©53© O—@
‘ _4) = “——3"Dia’holes =SB vz SIRE
- 71 —|B : L } 7
T
I 3 st \ ()
é aYe
& = - ” } \\ Panel
. BINDING POST g s
. 4? o STRIP LAYOUT Potentiometer Rheosfat
| o] 7 LOCATION OF UNITS

With the particular type of variometers that the writer used, it was possible to  strip to the instruments. Note that a three gang socket is used and that a special
fasten the ends of the terminal strip directly to them. Even on variometers where bracket is made. with which to fasten the sockets to the panel without having
such a provision is not already made, it would be a very simple matter to drill recourse to a hasehoard. Practically ali the instruments can be mounted directly

and tap two holes so that machine screws could be used to fasten the terminal on the panel and the latter fastened into a cabinet in any desired manner.
: )
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The circuit diagram above shows how a three stage radio frequency amplifier may Here we have a two stage radio frequency amplifier with a vacuum tube detector.
be connected with a crystal detector using the sef illustrated and deccr'bed on the With this set it is essential to use a separate grid leak and condenser and for the
opposite page. A radio frequency transformer is used in the third stage, the othet former to be connected from the grid to the filament circuit as showa. ~ Other-
two being tuned by means of the variometers. wise, a positive potential will be impressed on the grid from the B’ bnattery.
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We show herewith how the set described on {he opposite page may be used in a
reflex circuit. It is necessary to introduce an audio freguency transformer to

When a two stage radio frequency amplifier, with an outdoor aerial is desired. the
circuit diagram shown above may be followed. One var,ometes tunes the aerial

»

carry out this use. The crystai detector is also used in th's circuit for recti- circuit while the other provides regeneration in the detector circuit. This circuit
fication. After rectification the signal is reflexed into the third tuhe. is rather hard to control, but is selective.
00025 MF N 001 MF -AUDIO FREQ
; - /' TRANSF

®
I
I

VAR GRID
LEAK '

PHONES
.

—.B.+

—-
+ 'A',y

PHONES)

;
+'A“~¥v

A very selective circuit for use with an outdoor aerial may be connected as shown
above. Here one of the variometers acts as a tuned impedance coil white the
No use is made of the crystal detector

other serves to tune the antenna circuit.
in this circuit, a vacuum tube heing used instead.

An excellent circuit both for distance reception and volume is illustrated ahove.
An audio frequency transformer is introduced and the result is one stage of radio
frequency, a \acuum tube detector and one stage of audio frequency. Selectivity

with this set is quite pood. JJ
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Reflexing Tuned Radio

By PAUL OARD

Science and Invention for June, 1924

Frequency

The reflex receiver, constructional data for the building
of which is given here, is a two tube affair, utilizing one
stage of tuned radio frequency amplification, ane stage of
transformer coupled radia frequency, and one stage of
audio frequency amnplification, which steps up the recti-
fied current from the crystal detector. Two variometers
form the tuning arrangement of this instrument, one
varying the wave-length—the range is approximately 250
to 600 meters — the other being utilized to tune
the first radio frequency stage of amplification. This cir-
cuit is considered one of the mare simple forms of the
reflex adaptations. It is comparatively easy to wire, and
does not call for an excessive outlay of apparatus. It is
quite sharp in tuning, is not difficult to manipulate, and
will give an excellent degree of satisfaction whether used
on the average outside antenna, or on a 25-foot single
wire installed in the operating room. Signal strength
sufficient to operate a loud speaker when receiving from
a 500 watt broadcast station at a distance up to 1,000
miles is obtained during the evening hours on both
types of antenna. The writer advises the use of 201A
tubes with this set, although practically any of the
standard tubes will give excellent results. Also use the best
radio and audio frequency transformers obtainable.

- p i

TO

.00l MF. FIXED~
CONDENSER

TUBE
SOCKET—

F

—_—

AT

FREQ.
TRANSF.

PHONES— _|

001 MF. FI