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“THE MAN FROM THE ATOM”
. See Page 329



' Oet a Job Like Thes,
" Farn®3500 to 70000ake

' in the Big Pay Field of
" ELECTRICITY

It's your own fault if you don’t earn more. Blame yourself if you

i stick to your small pay job when I have made it so easy for yogl dtlo
3 earn $3500 to $10,000 a year as an electrical expert. Electrical Experts are badly
z needed. Thousands of men must be trained at once. One billion dollars %V )_llciar is
" being spent for electrical expansion and everything is ready but the men. bl 1 yqi.i
. answer the call of this big pay field? Will you get ready now for the big job { wi

help you get? The biggest money of your life is waiting for you.

4 § Will Train You at Home

T will train you just like I trained the six men whose pictures you see here. Just
like I have trained thousands of other men—ordinary, everyday sort of fellows—pulling them out of
7. the depths of starvation wages into jobs that pay $12.00 to $30.00 a day. Electricity offers you more
opportunities—bigger opportunities—than any other line and with my easily learned, spare time course,
. I can fit you for one of the biggest jobs in a few short months’ time.
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Quick and Easy to Learn Sinstamesie
i “Use my name asa
) Don’t let any doubt about your being able to do what these other men have i s e .

done rob you of your just success. Pence and Morgan and these other fellows didn't have a thing on
you when they started. You can easily duplicate their success. Age, lack of experience or lack of
education makes no difference. Start just as you are and I will guarantee the result with a signed

y back g bond. If you are not 1009, satisfied with my course it won't cost you a cent.

Free=Eléctrical Working Outfit and Tools

In addition to giving my students free employment service and free consultation
service, I give them also a complete working outfit. This includes tools, measuring instruments, material
and a real electric motor—the finest beginners’ outfit ever gotten together. You do practical work

’ ;iggt lfmtl;l' (;He' san After the {\irsz fmé(l)essons Lt enables you fﬁ xllllakesextra money every week doing
.- electrical jobs in your spare time. me students make as as $25 to $35 a week i i
work while learning. - This outfit is ail FREE. 5 i ot oot

L Mail Coupon for FREE BOOK —~
“ The Vital Facts of the Electrical Industry

S the coqggn below will bring you my big free electrical book—over 100 interest-
ing pictures. real dope abogt your opportunities in electricity—positive proof that you, too, can
ea;%fsm t0'$10.000 a year. for it now. Along with the book I will send you a sample lesson,
a it check allowing you a $45.50 reduction, my guarantee bond and particulars of the most wonden’ui
pay-raising course in the world. Send the coupon now—this very second may be the turning point in
your life. Send it while the desire for a better job and more money is upon you, to

» Thg Cooke L. L. COOKE, Chief Engineer
‘ Trained Man

e s Chicago Engineering Works
DERT- 2150 Lawrence Ave., Chicagb

The biggest thing [
ever did was answer

ur adve::dse;mt

am averaging better
than $500 a2 month
from my own business
now. " I used to make
$18.00 a week" A
Schreck, Phoenix,
Ariz. o
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ow to Invent—
What to Invent

and What to Do About Protecting
and Selling An Invention

LTHOUGH the fact has been uni-
versally recognized that Inven-
tion is governed by a few simple,
easily acquired, fundamental prin-

ciples, no one ever thought of putting
these principles in black and white so that
everybody interested in invention could
read them. In spite of the fact that
Thomas A. Edison made his famous state-
ment that invention should be taught as a
science, thousands of people continued to
work blindly, doggedly, haphazardly to
perfect their ideas.

But now anyone can learn how to in-
vent. Fifteen famous inventors have at
last given to the world the laws and prin-
ciples of Inventive Science. They have
shown every ambitious man and woman
how to invent. They are teaching Inven-
tion exactly as other people are teaching
Jaw, medicine, bookkeeping. Instead of
spending years groping blindly, instead of
wasting your time in useless,
heartbreaking drudgery, you
learn how to complete your
ideas quickly and what to do
about them when they are com-
pleted. You learn how to think
$0 you are sure to succeed.

Invents

—How to develop your imagination

—How to develop your ideas

—How to get the facts you need for
inventions

—How to keep legal records of ideas

—_How to use scientific principles of
mechanics

—How to avoid wasting time on im-

ractical inventions

—How to apply for a patent

—How to organize a company

—How to protect your rights

— How to market a patent

and hundreds of other vitally important facts
which EVERY succdesaful inventor knows
and uses.

problem. So, although you may never
have thought of it in just this way every
time you solve a problem in your daily
life—at home, traveling, or in business—

ou are an inventor; you use the principles
of thought and action which govern the
Science of Invention!

You can see, therefore, how
easy it is for you to develop
your natural instinct to ‘“‘fix
things.” The same processes of
thought that almost instinctive-
ly told you to fix a rattling win-
dow with a wedge can be so well
developed that you can learn to
invent other things almost as
easily and quickly. You know,
too, that every invention is

tively. And every inventor is
agreed that the principles of In-
ventive Science are so simple, so
easy to learn that any one, re-
gardless of training or education,
can develop himself to become a
successful inventor!

With every mew advance, with every
new discovery that the world experiences,
more problems are coming up—and more
inventions are needed to solve these prob-
lems. Now, as never before, are new inven-
tions wanted, and the world will pay a for-
tune to the man or woman who gives it just
one of the inventions it needs.

Even little ideas can bring you a for-

tune. Eberhard who invented the rubber

m&eendofapencil. has been paid hun-

ds of thousands of dollars for his simple

y man who inventid the m:teadl
shoelaces, the man who concei

" of the “humped’” hairpin, the man

| the metal tape measure;

made only by thinking inven--

Get the advice and the help of the

you.

fifteen famous inventors who tell you the
secrets of invention which you MUST
know to be euccessful.

This is the first course in practical inven-
tion that has ever been devised. Insimple.
easy-to-undcrstanrl language you are told
how successful inventors work; you learn
how to think along inventive lines, you
learn the short-cuts to successful inven-
tion; you learn how to use the secrets of
invention that convert a simple little idea
into money.

No one step in invention has been omit-
ted. Everything you want to know about
invention—developing your ideas, secur-
ing information you need, how: to apply
for patents, how to protect your rights,
how to sell your invention—are taken up
step by step, so that when you have com-
pleted the course you have a wealth of in-
formation worth thousands upon thou-
sands of dollars.

FREE—New Book on
Inventive Science

A wonderful new book has just come
from the press that tells you all ‘about the
Science of Invention. It tells you how to
avoid the pitfalls that have brought failure
to thousands of would-be inventors. It
tells you how to learn the secrets of prac-
tical “invention, which famous’inventors
discovered only after years of heart-break-
ing effort -and discouraging mistakes and
it tells you how to do this in only fifteen
minutes of your spare time each day. This
fascinating book will be sent to all those
who are genuinely interested. Get the ad-
vice of those fifteen famous inventors. Let
them tell you how you can easily learn the
secrets of successful invention.””Send for

~ this Book today as only a limitéd number
‘are available for free distribution. Send
the coupon below NOW, or a letter or pos-

tal-eard will do. There is no cost or obliga-
tion. ’I:his bureau is not connected in any
way with patent attorneys or manufac-
turers. Our only work is to help ambitious
men and women to develop their inventive
ability—to become successful inventors.

Bureau of Inventive Science
Dept.78, Wisner Building, Rochester, N. Y.

BUREAU OF INVENTIVE SCIENCE
Dept.78, Wisner Building
| Rochester, New York

y Please send me your free book, “The Science of

- I Invention.”
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2= 1 will buy
" ilm—— TheJob YouWant

AW WIN -

Every newspaper 1s full of ads that offer big opportunities to Office Men, Factory
Men, Construction Men and Men with Trades. YOU—no matter what your occupa-
tion—can get the place and the money you want by going right after the knowledge

necessary to make you know more than the men with whom you work.

More than 200,000 ambitious men have won success with the help of the American
Technical Society, its consulting service and its complete research and publications in

every line of commerce and industry.

They Will Raise Your Pay

If you don’t know all you should to get and hold the big These Are the Books
job you want there is a set of their thorough reports listed that P ave the Way
to Bigger Pay

below which you can use in home study in connection with
their consulting service and master your own field.

Seven Days’ Free Trial

The Society seriously wants you to be certain of the big
value the pay raising books present. They want you to be

Yours for a Week’s FREE Use

Carpentry and Contracting, 5 vols., 2138
pages, 1000 pictures—was $37.50 now.. .$19.80
Civil Engineering, 9 vols., 3900 pages, 3000
pictures—was $67.50 noOw.. ........... 34.80
Electrical Engineering, 8 vols., 4100 pages,
3300 pictures—was $60.00 now. . ......
Automobile Engineering, 6 vols., 2600 .

29.80

as sure as are the thousands of members who are nov grow-
ing by the help of the books and the consulting membership.
That's why they gladly send any set you want—they know
vou'll see the volumes are worth infinitely more than is

pages, 2000 pictures—was $45.00 now 21.80
Machine Shop Practice, .6 vols., 2300 pages,

2500 pictures—was $45.00 now. ....... 21.80
Steam and Gas Engineering, 7 vols., 3300

pages, 2500 pictures—was $52.50 now 24.80

Law and Practice (with reading course), 13
* 1 wyols., 6000 pages, illus.—was $97.60 now 49.80
Fire Prevention'and Insurance, 4 vols.,
1500 pages, 600 pictures—was $30.00 now 14.80
Telephony and Telegraphy, 4 vols., 1728
pages, 2000 pictures—was $30.00 now 14.80
* Sanitation, Heating and Ventilating, 4
vols., 1454 pages, 1400 pictures—was

asked and want to become one of the men who
grow because they know.

That you may test these books in every way—
use them as if you owned them—show them to
vour friends or the men for whom you work—get
their opinions—in other words to prove to you that

these books can help you with all your problems—
the books are sent for absolutely free examina- BS.?O.OO S TR A a0
- J N‘Y usiness anagement, o vols., pages,
tion. DON'T SEND A MONEY. well illustrated—was $52.50 now...... 29.80
Drawing, 4 vols., 1578 pages, 1000 pictures,
blue prints, etc.—was $30.00 now..... 14.80

You’ll Raise Your Pay
for a Dime a Day

If you keep the books just pay $2.80 within a
week and send $3.00 a month—just 10 cents a day
—until they belong to you. Send in the coupon now
and know more than the other fellows on the job.

AMERICAN TECHNICAL SOCIETY
. Chicago, U. S. A. &5
©A.T.S.1923

==

Self Betterment Coupon

AMERICAN TECHNICAL SOCIETY, Dept. X-25-C

I
I
: Chic;]zo. U.Shdn oo
SR T e et R e e R R PPN
days’ ination, shippi harges collect. I will examine the books th hly, and, iffor perve_?
I will send $2.80 within seven days and $3.00 each month until I have paid the special price of
. i..vus.z.s I Idecide not to keep the books I will return them at your expense at the end of
f oneweek. Titlenot to pass to me until the set is fully paid for. Itis understood that if I purchase
I
1
1
I

WARNING

Make sure that all your reference books are
up-to-date and authentic. Without ques-
tion they will be if published by the
American Technical Society. Whether
merely a new short cut in accounting
or a new municipal electrical plan every
American Technical statement is true
and up-to-the-minute as it is humanly
possible to make it.

to
these books I am entitled to a full consulting membership in your society as outlined above.
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—T0 “‘Make Your Own’

ASK FOR

"Consolidated”
Patterns

These books and patterns were written and prepared by well known experts. They cover every desired phase of radio,
Technically correct but so simple that even a child can understand them.

See Full Page Ad on Pages 408 and 382

The following Dealers carry a complete assortment of Consolidated Patterns at 50c and E. I. Books at 25,

Albany, N. Y., Albany Radio Corp.

Albany, N. Y., Havens Electric Co.

Albany, N. Y., Ignition Service Supply Ce.
Albany, N. Y., Schroeder Electric Co.
Albany, N. Y., Lonsberg Bk. & Mus. House
Allentown, Pa., Hess Brothers

Allentown, Pa., F. & W. Grand Stores
Altoona, Pa., Altoona Elec. Sup. Co.
Anthony, Kans., Le Roy Hughbanks Rad.Ce.
Astoria, L. I., Astoria Radio Shop
Atchison, Kans. Low & Blythe Company
Atlanta, Ga., Capital Electric Co.
Atlantic City, N. J., Paramount Radio Sup.
Attleboro, Mass,, Sweet Accessory Shop
Auburn, Me., G. L. Foss

Baltimore, Md., Jos. A. Becker

Baltimore, Md., Jos. M. Zamoiski
Baltimore, Md., Wilbur Electric Co,
Baltimore, Md., Bacharach Rasin Co.
Baltimore, Md., F. & W. Grand Stores
Baltimore, Md., W. W. Hentzschel
Batavia, N. Y., H. F. Smith

Bethlehem, Pa., Lehigh Radio Company
Billings, Mcnt., Torgerson Brothers
Blirmingham, Ala., Interstate Electric Ce.
Bluefield, W. Va., Burgess Electric Ce.
Boston, Mass., Atlantic Radio Company
Boston, Mass., Cutter & Woeod Supply Co.
Boston, Mass., Seth Fuller Co.

Boston, Mass., International Radio Corp.
3oston, Mass., Lewls Electric Supply
Boston, Mass., F. D. Pitts Co.

Boston, Mass., Williams Book Stores

v Boston, Mass., J. B. Hunter & Co.

i Boston, Mu:f. Jm% = Jgnut
Bridgeport, Conn., W. T. Gran

!irooﬁl)lv’n, N. Y., Brooklyn Radio Serv. Ces.
ook N X Sonver Electrie Co.
Broeoklyn, N. Y., Tollner rie Co.
Anderson Electric Co.
Brooklyn Radio Center
Bobs Radio Service

. Y., Halperin Elec. Sup. Co.
N. Y., Brooklyn Elec. Lamp and

N.Y,F. & W. Grand Stores
N. Y., Globe Radio & Bat. Shop
N. Y., Haag & Vince Company
. Y., S. 8. Kresge
N. Y., G. Kleintelch
Rosewall
% ¥ fot
N. Y., Denmarks
Buffalo, N. ¥., McCarthy Bros. & Ford
Buffalo, N. Y., Robertson Cataract Elee.Co.
Burlington, N. J., Bur’l’n Elec. & Nov. Co.
Butte, Mont., Montana Electrie Co.
Cambridge, Mass., Clapp-Eastham Co.
Camden, N. J., Neisner Brothers
Camden, 11l.,, Frank White & Brother
Carrollton, Mo., Carroliton Radio Shop
e, % ek e
ign, & L C.

o John R, h

. Kodl
8 Cir. B

TOOK!

; Caro. Radio Shep
N: G, Smltil;n 1:;:"“0’ Elee. Co.
., Neisner Brothers

i P?.. Harry {;lt(e:r & Co.

» Baraw. ‘ompany
p= 24 H%, B:ckloy-thtnn Ce.
cago, 111, Chicago Radio App. Ce.
cago, I11., Elettrdkonnlime Co.
cago, 111, Inlan
cago, I11., Marshall-Field & Co.
jcago, 11, A. C. McClurg & Co.
icago, I11., Montgomery & Co.
cago, I1l., Newark Electric Co.
icago, 111, Henry Pml-“g: : %0;’
Tk Chitare Cut Radio Book Co.
ity Book Store

9232399300

Cleveland, O., Radio Electric Shop
Cleveland, O., Radio Eng. & Sales Co.
Cleveland, Q., Oliver C. Schroeder
Columbus, 0., Hall Electric Co.
Coraopolis, Pa,, T. C. O’Donovan
Cumberland, Md., J. A. Fulton & Co.
Dallas, Tex., Huey & Philip Hdwre Co.
Dallas, Tex., Southwest Radio Supply Co.
Dallas, Tex., Radio Equipment Co.
Dayton, Ohio, Wilkie News Company
Denton,Tex., Evers Hardware Co.
Denver, Colo., Electrical Auto App. Co.
Denver, Colo., Pratt Book Store
Denver, Colo., Reynolds Radio Co.
Des Moines, Ia., H W. King
Des Moines, Ia., Jowa Radio Co.
Detroit, Mach., Federal Elec. Supply Co.
Detroit, Mich., Twentieth Cen. Radio Co.
Detroit, Mich., Crowley Milner Co.
Detroit, Mich., McCaulay Brothers
Detroit, Mich., Detroit Electric Co.
Duluth, Minn., Kelley Duluth Co.
Easton, Pa., F. & W. Grand Stores
Edmonton Alta, Can,, Diller Book Co.
Eureka, Ill., Klaus Radio Co.
Fergus Falls, Minn., Grande & Sether
Flushing, L. I., The Electric Shop
Fort Worth, Tex., H. C. Meacham Co.
Galveston, Tex., Galveston Wireless Sup. Ce.
Gardner, Mass., Gardner Hardware Co.
Gloucester, N. J., Lenney’s Variety Store
Granite City, Ill., Rosenberg Dept. Store
Great Bend, Kans., Grt. Bend Radio EL Ce.
Greensburgb Pa., H. Hamilton
Hartford, Conn., Elec. Sup. & Equip. Co.
Hartford, Conn., F. & W. Grand Stores
Havana, Cuba, Diamond News Co.
Havana, Cuba, Liberia De Jose Albele
Helena, Mont., Van Blaricon Co.

oboken, N. J., International Book Stere
Holyoke, Mass,, Haskell Electric Co.
Honolulu, Hawaii, The Electric Shop
ndependence, Mo., Melodian Co. of America
Indianapolis, Ind., Alamo Sales Corp.
Indianapolis, Ind., Capital Radio Sup. Ce.
Indianapolis, Ind., Hatfield Electric Co.
Jacksonville, Fla., Southern Electric Co.
Jacksonville, F'la., Holt Electric Co.
ersey City, N. J., F. & W. Grand Storex
Johnson City, Tenn., Bishop Electric Co.
Kansas City, Mo., Western Radio Co.
Kansas City, Mo., Donaldson Radio &
Service Station.
Kansas City, Mo., Vulecanizers Sup. Co.
ondon, Ont., Con.,, Wm, Gird & Co.
Los Angeles, Calif., Leo J. Meyberg
Los Angeles, Calif., 8. California Elec. Co.
Los Angeles, Calif., West. Radio Elee. Co.
Los Angeles, Calif.,Radio Concert & Equip.
Los Angeles, Calif., Natick Book Store
Los Angeles, Calif., Brode Electric Co.
Louisville, Ky., Sutcliffe Company
Lowell, Mass., G. A. Hill Co.
Lyons, Kans., R. I. Case
Macon, Ga., J. W. Burke Co.
Memphis, Tenn., Street Electric Co,
Milwaukee, Wis., Julius Andrae & Co.
Milwaukee, Wis., Dewey Sport Goods Co.
Milwaukee, Wis., Badger Radio Co.

lis, Minn.,

s, Minn.,
s, Minn,,
‘| s, Minn.,
s, Minn.,
s, Minn.,
Missoula, Mont., Missoula Elec. Sup. Co.
ontreal, Can., Millen & Son., Ltd.
Nashville, Tenn., Zibart Brothers
ewark, J., Bamberger & Co.
ewark, Radio Sup. Ce.
ewar Davis Electric Co.
iddies Wireless Ex.

Findley Elec. Sup. Ce.
Nagell Hdwre Co.
Reinhard Bro. Co, Ine.
Sterling Elec. Co.
Peerless Elec. Co,

N d.
, N. J., The Electric Shep
La., Interstate Electric Co.
La., Nola Radio Company

New Brunsw
New Br

New Orleans,
New Orleans,

.

ia @ 5c,

New Orleans, La., Rose Radio Supply Co.
Newport, R. 1., George H. Chase
New York City, Con’tal Rad. & El. Sup. Ce.
New York City, Fenno & Co.
New York City, Frank Radio Co,
New York City, Fremont Radio Co.
New York City, J. J. Kelleher Elec. Shop
New York City, David Killoch &% Co.
New York City, Liberty Radio Co.
New York City, R. H. Macy & Co.
New York City, Manhattan Elec. Sup. Co.
New York City, Overland Radio & Eq. Co.
New York City, Peerless Light Co.
New York City, Radio Specialty Co.
New York City, Stanley & Patterson
New York City, Viking Radio Co.
New York City, The Winchester Store
New York City, Army & Navy Dist. Ce.
New York City, Chamberlain Elec. Co.
New York City, Economy Radio
New York City, Elec. Service Eng. Co,
New York City, Goldfinger Bros.
New York City, Gimbel Bros.
New York City, R. G. Haslinger
New York City, Herbert & Huesgen
New York City, Allied Radio Co,
New York City, American News Co.
New York City, J. Belmuth
New York City, J. H. Bunnell & Co.
New York City, Butler Bros.
New York City, Carnahan & Dalzell, Ine.
New York City, Broadway Radio Corp.
New York City, P. M. Dreyfuss Co., Ine.
New York City, Delta Electric Co.
New York City, Fordham Radio & Spec. Co.
New York City, F. & W. Grand Stores
New York City, J. L. Lewis & Co.
New York City, Lowe Motor Sup. Co,
New York City, Rova Radio Stores
New York City, Live Wire Elec. Co.
New York City, Marks Elec. & Radio Co.
New York City, Modells—8 Stores
New York City, Phillips Sport Shop
New York City, Wehman RBros.
New York City, A. & A, Electric Co.
Z\:ew York City, Acme Radio Co,
New York City, Am. Elec. Tech. App. Co.
I\.ew York City, Atlas Elec, Supply Co.
New York City, Atlas Radio Co,
i‘;{ow ¥or§ 8 g. germknﬁlernaros.
ew Yor! , Franklin io
New York City, J. Gabler i
New Yo ty, Globe Radio Sh
New York City, Greenhuts %
Nov Jox G Signds B oo
1 o » International dio
New York City, J. Kelleher et
New York City, Marlen Hardware Co.
New York City, Met. Type. & Radio Co.
Sev for e N udl O
ork Clty, Times . A
gfw Yorli‘ Cli]t& !:;“%uﬂﬂ uto Sup. Co.
agara Falls, o« Xoy es:
Norristown, Pa., E. M. L‘;onmnh & Hons
Oakland, Calif., Warner Brothers
Omaha, Nebr., Wolfe Electric Co.
Igelt)r..cﬂoltz News Co.
nt., Can., Photo,
Ottawa, Ont., Con., A. nﬁp:lrlvilsg;“
{.’i:;:k. NP-, JJ.. :j- L. D 7
aterson, N. J., Federal Rad;
Paterson, N. J., F. & W. Gr!:ng: g:'}:rt:’(}o.
5“"{!0{1-'1“!-! J.I. Sb ql Kresge
Pawtucket, R. I., Delanc:
Philadelphia, Pa., b fYproch & Co.
Philadelphia, Pa., ¥
-» H.C.Roberts Elec.Sup, Co,

Philadelphia, Pa., S L
Philadelphia, Pa.| Goots, Lﬂ::x'e Ré':gig.c"'
Philadelphia, Pa., Ross Frankford Mus. Co,
g d a, Pa, F. & W. Grand Stores
Philadelphia, Pa., E. P. Noll & Co.
1: a, Pa., Roberts Bros. Elee, Co.
iy 5 g: %1 Wi’ Snell Co,
., Eisenber,
Ph! ;:. & rE Ggrlr‘l; i
.» Nelsner Broth,
Ph phia, Pa., New York Radel? Co.
Ehiiadelohia. Bs.. Post Clgar Stare
2., Schimmel E1
Phoenix, Ariz., ﬁlelson Radio °§3’;° g:.'
ttsburgh, Pa., Goldsmith & Sons Co.

E.I.Compan

Books

Pittsburgh, Pa., Ludwig Hommel & o,
Pittsburgh, Pa., Gain-a-Day Electric Co,
Pittsburgh, Pa., Liberty Incan. Sup, Co,
Pittsburgh, Pa., Pitts. Radio & App. (o,
Pittsburgh, Pa,, U.8, Radio Co. of Penna
Pittsburgh, Pa., Doubleday Hill Co, ;
Pittsburgh, Pa., F. & W. Grand Stores
Plainfield, N. J., F. W. Grand Stores
Plattsburg, N. Y., H, E. Atwater
Portland, Me., L. M. Cleveland Co,
Portland, Me., Chisholm Brothers
Portland, Ore., Stubbs Electrie Co,
Portland, Ore., Hynson Electric Co.
Pottstown, Pa., Pottstown Radio Sup. Co.
Providence, R. 1., Union Electric Sup, Co,
rovidence, R. I., R.1. Elec. Equip. (o,
Providence, R. 1., F. & W. Grand Stores
Providence, R. 1., B. & H. Supply Co,
Reading, Pa., F. & W. Grand Stores

Rochester, N. Y., Hickson Elec. Co.
Rochester, N. Y., Rochester Elec. Sup. Co.
Rochester, N. Y., Wheeler Green El.Sup,Co,
Rochester, N. Y., Eastman Radio Co.
Rochester, N. Y., R. Schmidt & Co.
Rochester, N. Y., E. C. Sykes & Co.
Rochester, N. Y., Neisner Brothers

Rock Island, IlL., H. E. Gelhart & Co.

Rock Island, I11., Beardsley Specialty Co.
Rock Island, IIL., Vaile Co.

St. Joseph, Mo., Empire Electric Co.

St. Joseph, Mo., Mannschrecks Book Store
St. Louis, Mo., The Benwood Co.

St. Louis, Mo., Fuetterer Battery Service
St. Louis, Mo., Linze Electric Supply Co.
St. Louis, Mo., Ernest Electric Co.
Foster Book & Cigar Co.
Securlty Auto Supply Co.
Stewarts

St. Louis, M
St. Paul, Minn., North-West Elec. Eq. Ce.
St. Paul, Minn., Premier Radio Mfg. Co.
St. Paul, Minn., Pioneer Electric Co.

St. Paul, Minn., St. Paul Book & Sta. Co.
St. Paul, Minn., Crist Book Shop

Salem Mass., Salem Plumb. & Lgt. Sup.Co.
Salisbury, N.C., T. M. Casey’s Elec. Shop
San Francisco, Calif., Leo J. Meyberg Co.
San Francisco, Calif., Conrad Richter
Schenectady, N. Y., Finch & Hahn
Seattle, Wash., Northern Radio & Elee. Co.
Seattle, Wash., Northwest Radio Service
Seatlte, Wash., Archway Book Store
Seattle, Wash., Williamson Electric Co.
Shanghai, China, E. Evans & Son, Ltd.
Shreveport, La., Interstate Electric Co.
Spartanburg, S. C., Brill Electric Co.
Springfield, Mass., Whitall Electric Co.
Stamford, Conn., Fairbanks Electric Co.
Stamford, Conn., Arthora

Stillwater, Okla., Stillwater Electric Shop
Sydney, Australia, N. S. W. Bookstall
Syracuse, N. Y., Hughes Electric Corp.
Syracuse, N. Y., Alexander Grant Sons
Tacoma, Wash., W.A. Mullens Electric Co.
Terre Haute, Ind., National Auto Sup. Co.
Toledo, Ohio, Kuebler Radio Co.

Toledo, Ohio, W. J. Nagel Electric Co.
Toronto, Ont,, Can., T. Eato
Trenton, N. J.
Trenton, N, J.

n, 3
» Radio Chain Stores
: M. M. Fleron & Son, Ine.

ontown, Pa., Frederick Piano Co.
Utlca, N. ¥., M. F. Dent Co.

Utica, N. Y., Utica Blectric App. Co.
Waco, Tex., Jackson’s Radio Eng. Lab.
Washington, D. C., Harry C. Grove, Inc.
Washington, D. C.; National Radio Institute
Washington, D.C., (on’tal Elec. & Sup. Co-
Watertown, gisc., D. & F. Kusel Co.

, N. A S 11_& Co.
West Hoboken, Pre Hobes

B
NiT: o_Exchange
West New York, N.:.r. mesrt{ °§:'.° Y. Heraco
. Va., Gee Electric Co

Wilmington, Del., Wil’ton Elec. Spec.
Wilmington, Del.. Neisner Brothers
Winnipeg, Can., T, Eaton Co., Ltd.
Worcester, Mass., Neisner Brothers

» N. Y., F. & W. Grand Stores
York, Nebr,, Bullocks 2
Zanesville, Ohio, Fergus Electrie Co.

m these dealers. If your dealer cannot supply you, send ys his name and address

233 Fulton Street,

New York City

Publishers of Consolidated Patterns
Sales Agents for E. |, Co. Books
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AN and beast react with electric
speed to a warning of danger,
if the alarm is immediate and

personal. Self-preservation is the first
law of Nature. Yet subtle perils far
more disastrous than any we expect to
meet lurk in the shadow of our fan-
cied security. They are the dreaded
ogres of Famine and Disease.

A few years ago the world faced a
famine more terrible than any m his-
tory. Nitrates, the most essential ma-
terials for enriching the soil, were be-
ing rapidly exhausted, and universal
starvation seemed inevitable. Everyone
knows that plants must feed, and if the ground
is not replenished with the chemicals they have
consumed, vegetation will eventually die out.
Nature’s way of making up the deficit is too
slow for our concentrated population, and
farmers have reso to artificial fertilizers
for ages. Europeans, always more receptive to
the teachings of Chemistry than we, raise
more than twice as much grain per acre as
Americans, owing to their greater use of fer-
tilizing chemicals.

The principal substance used for this
purpose is sodium nitrate, better known as
Chile saltpetre, because of the large deposits
of it in that country. Millions of tons of this
precious chemical were being mined annually,
for vast quantities are consumed in making
explosives and in other industries, besides that
required for agriculture. Chile kept getting
richer, but her nitrate beds got continually
poorer until their inevitable exhaustion became
a grisly prospect. there was mo other
source of supply!

It was here that electro-chemists
stepped in and devised a way of making nitrates
from the air! They stole a trick from Nature,
using an artificial bolt of lightning, the electric
are, to change the nitrogen and oxygen into
nitric acid. This is indeed what happens dur-
ing a thunder-storm, though to a very slight
extent. Other methods followed, and thanks to
Chemistry the air-made nitrates can now be
sold for less than the saltpetre of Chile. Better
still, the supply is unlimited.

_ Today we are confronted with sim-
ilar crises. There are impending shortages of
other important raw materials. Yet so great is
the general confidence in chemistry to solve
such problems, little anxiety is felt. A wealth
of opportunity awaits the chemist of the pres-
ent, particularly in the fascinating field of
Electro-chemistry. In many industries there are
hu hemists loyed by a single

y. Th of ns have chem-
ists supervising the quality of their output and
of the materials they buy. In countless eapacis
ties 2 knowledge of Chemistry is essential.

oL

¥
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Y(;u Can Learn Chemistry at Home
Dr.T.0’ConorSloane WillTeach You

Dr. Sloane, Educational Director of the Chemical Institute of New York, is one of this
He was formerly Treasurer
Chemical Society and is a practical chemist with many well-known achievements to his credit.
Not only has Dr. Sloane taught chemistry for years, but he was for a long while engaged in

country’s foremost authorities on chemistry.

commercial chemistry work.

Chemieal Institute of New York was originally founded to fil! a long-felt need in the
Eduecational field. Thousands of young men and young women, realizing the wonderful oppor-
tunities for the chemist produced by the recent war and the assumption by the United States of
world leadership, were keenly anxious to enter this promising field. Many of these prospective
students, however, were unable to give up their regular occupations to devote the necessary time
to their training. Correspondence study at home was the only solution.

Dr. Sloane will teach you Chemistry in a practical and intensely interesting way. Our home
study course written by Dr. Sloane himself is thorough, logical and remarkably faseinating. It is
illustrated by so many experiments that are performed right from the start that anyone, no mat~
ter how little education he may have, can thoroughly understand every lesson. Dr. Sloane teaches
vou in your own home with the same individual and painstaking care with which he has already

taught thousands in the class room.

The Personal Help of Dr. Sloane

Dr. Sloane will personally examine and correct all _of your _examination papers, pointing out
your mistakes and correcting them for you. He wi_ll._ in a.ddltmn. give you any individual help
This personal training will be of inestimable value to you in

you might need in your studies.
your future caveer.

Easy Monthly
Payments

You can pay in small monthly amounts as
you go along. ~ The price of our course 1s very
reasonable, and includes everything. There
are no textbooks to buy extra, and the chemi-
cals and apparatus used for experiments are
supplied to the student without additional
charge. Our plan places an education 1n
chemistry within the reach of everyone.

Experimental
Equipment

Given to Fvery Student With-
out Additional Charge

We prepay even the shipping charges on
the outfit. It comprises 42 pieces of appa-
ratus and 17 chemicals and reagents. The
fitted, heavy wooden case serves not only as
a carrying case, but also as a laboratory
accessory for performing experiments.

Special 30-Day Offer

For a short period we are making a special
offer that will be worth your while to take
advantage of. Write for our free book, using
the coupon below or simply a postal card. This
will not obligate you in the least. Do not wait
auntil tomorrow. Send the coupon now while
you think of it, and let us tell you our story.

Chemical Institute of New York, Inc.

66-D-West Broadway, New York City

— ey

When the Chemist Harnessed the Thunder-bolt!

L2

of the American

Ll

CHEMICAL INSTITUTE OF NEW YORK, Inc.
Home Extension Division 8
I 66-D—West Broadway, New York City,

1 . Please send me at once without any obliga-
' tion on my part, your free Book “Opportuni-
' ties for Chemists,” and full particulars about

the Experimental Equipment furnished to
l every student. Also please.tell me about your
I plan of payment and your special 30 day offer.
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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

N 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

mm At this “Learn by Doing” School a man acquires the art
g 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
— el Y in the Electrical World

PN 2 AR No previous knowledge of electricity, mechanics or mathematics is

) necessary to take t]ps e_!ectr:cal course. You can begin the course now

” 7; and by steady application prepare yourself in a short time. You will
N4

be taught b.y' practical electrica] experts with actual apparatus, under
. actual conditions,

"1+ & : The N. e E. S. gives a special Automobile Ignition Course as an
T R advanced training for Auto Mechanics, Garage Men and Car Qwners.
3 P The course covers completely al] Systems of Ignition Starters, Lighting
L and other electrical equipment on automobiles, motor boats, airplanes,

etc.

Lef,us explain our complete courses to you in person. If you
can’t call, send now for 64-page book—irs FREE to You.

New York
Electrical School

29 West 17th Street, New York o

New York Electrical School
29 W. 17th St., New York, N. Y.

'FREE and without obligation to

B Ay NAME
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“ThoseWho Refuse to Go Beyond Fact Rarely Get As FarAs Fact’ ’--HUXLE Y

not, he could not think up inventions that will

’(_mly exist in the future. For this reason, every
.inventor must ascend from fact to non-fact.
What non-fact will turn out to be, not even the inventor
knows beforehand. He prophesies to himself that he
-an make such an invention, all the while think-
‘ &) ing his imagination work overtime.
e question or problem over and
| the subject finally crystallizes
All of this takes place in

is not working with concrete
nes m the pa:.rticular
ing will turn out to be

EV ERY inventor must be a prophet. If he were

‘wrong, he is a poor

Predicting Future Inventions

how fantastic and impossible the device may appear,
there is no telling when it will attain reality in the
future. To illustrate: in the August, 1918, issue of the
ELECTRICAL EXPERIMENTER, the writer ran a
story entitled: “The Magnetic Storm.” This was dur-
ing the war and was a purely fantastic idea; the sug-
gestion was made to stop the war by burning out all
electrical instruments throughout Germany. The idea
was to have a tremendously large Tesla coil along the
border, which would send a current into all electrical
circuits through Germany, burning out armatures, auto-
mobile wiring, electric installations of airplanes, tele-
graph and telephone apparatus, etc. While theoretically
possible, the idea was very fantastic. Cable dispatches
during the middle part of June of the present year
brought the news from Germany that the very thing
had actually been accomplished by the powerful Nauen
radio station. A number of automobiles were stopped
at a distance by the energy sent out from this station.
Then again in this magazine we have for the last ten
s exploited television, the faculty of seeing at a
ce. We have shown all sorts of television
1l of which seemed to belong to the distant
have on file a great many letters from
ncing us for printing such “foolishness.”
t, because they said it would ever be im-
vent a machine, by which a man could
During the latter part of June, Mr.
publicly demonstrated before
a machine, whereby it is pos-
a distance but to project a film
and broadcast it all over the
_as voice and music is broad-

~actuality tomorrow.
‘who looked into the
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Must Be Able To Read
An Open Boo The
Performer Is the Young
Lady Against Whose
Back Is Held An Open
Book. She , Without

At the Left

form In Order

pete Ir}rThis P

test. he Youn La
Who Is Blingfoldgg
Must Be Able To
What Is Being Wrj
By the Gentlemg

o,
-

|

¥ Whose Back Is Turnea1
Seeing tne Pages of the e ¢ ; . : To Her.
Book, Is To Tell What o T | i
1s Printed Thereon. ' ;

dium Must Be Bound When
o Produce Ectoplasm From Her

3 : 3 > R > B
Way the Slates Are To Be Held By s p - 8! How a Me
"g:-e Rinyn While There Is Being In- 7 N G X She Is T

scribed Upon Them a Spirit Message. Wt 3 J e 1 Mouth Or Any Other Part of Her Body.

Must Be Able To Perform A Readable Message, of Which th Who Is Blind-
the Other In Order To Receive folded Knows Nothing, Mus:cge pﬁogfé’e’ﬁ‘\ﬁﬂgﬁhe Ouija Board
m, A : . In Order To Meet the Conditions.




$11,000.00 For Spirit Manifestations

N the June issue of SCIENCE AND [NvEs-
r08 MAGazINE we made an announce-
ment of a $1,000 challenge expiring on
May 1st, 1924, in which we offered
rizes open for award to any practicing
medium imputing supernatural or spiritu-
alistic claims to the manifestations presented,
Mr. Joseph Dunminger, chairman of our in-
yestigating committee, has announced that
up to the present time no medium has had
courage enongh to come forward and try
to win a prize in this contest,

We are repeating herewith the conditions
of our contest and adding another ; mediums
and others may compete for any prize. We
have been, and are still 6f the opinion that
we cannot obtain communication from ¢
who have passed out of the world of life.
We already know of Mr, Dunninger’s work.
His name is well known about the country
and his articles appearing monthly in this
magazine are of vast interest o our read-

Dunninge

ers, Mr. Dunninger and other members of
our ific investigating body, whooig pic-
is

tures will appear in an early issue
journal, claim to be able to duplicate the
stunts of any medium without calling upon
spirits to assist them, The

it may be must, however, be

ever, and didn't show up. Mr, Rinn scoff

at the rewards offered by another publication
and their method of investigating would-lx
mediums, and classes his rewards as follows

at 53
B e o ot
g e A

1000—To any person who Wi
age to appear ‘
jomed togeth ]
; £
to "I‘f ” r
tests.
1000 To any pe

o Ccomm

14 Pl ¢ Afte
thought, alte

$1000—To any person

describe somet
4t a distance
me, or who will 1
an event 1
definite natt
possible for
controlling pos
knowledge of the same;
produce a picture on a negat
plied by me while the same i
locked safe and in a room provic
by me.

$5000—To any person after being
searched and secured by me shall
produce from their mouth or body
what is called ectoplasm, and which
shall shape itself into definite forms
of hands or faces

OR ANY PERSON

who will prove under scientific con-
ditions laid down by me that the
spirits of the dead can communicate
with the living.

1 a
led

wno

OUR $1,000.00 CHALLENGE
1—The contestant must be 2 practising medium
or spiritist, imputing supernatural or spiritistic
laims to the ifestations to be presented. This
offer is made as 2 test to spiritists directly. It
does not include conjurers” tricks or optical illu-
sions. Therefore the nces magicians,
or of those not claiming spiritistic powers, cannot
bemndercd,mdmchuick--iﬂmbeac-

pted as evid , the test being i ded
for practising mediums only.

2_9““:';:“.‘_' must be willing, ‘io undesgo tcgs
on spiritis or mani at the
New York offices of SCIENCE & INVENTIOX,
at 53 Park Place.

of investigators that
will also witness
NVE.\'T_IO.\' will
or ctati,

esent their of-
CE & INVEN-
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1,500,000 Volts Leaping a ¢ 2 5 4 Showing How the Corona Dis-
Gap Between Needle Points ! > B B charge Around a Small Wire
Ten Feet Apart. At 2,000,000 s J | Z 5 Carrying Too High a Voltage
Volts, the Spark Jumped a Causes Loss of Energy. This
15-Foot Gap. y 1 Wire is Too Small for the 800,-

. £ 5 000 Volts Applied to it.

Holes Burned Through Metal by Man-M~de Lightning"
Discharges in Mr. Peck's Rescarches.

NOTE VISITORS
IN GALLERY - .
. Miniature Village

] Demonstrated in Con-
— nection with 2,000,000
Volt Lightning Bolts
with Rain an’ Every-
thing. Several Build-
ings Were Struck.

7 Were Delighted (Afterwards), As They Stood in the Gallery of the High
?‘ % of the General Electric Company, at Pittsfield, Mass.. and Watched

Bolts Jump Across the Spark Gap, as Shown in the Picture Above. .?.‘;::ine Tremendous Size of Specially Tnsulated

sformers Used in 2,000,000 Voit Experiments




Man-Made Lightning

WO million volts, the highest electric
potential yet generated directly with
the aid of transformers or lightning
generator, was loosed in the high
voltage engineering laboratory of the
great General Electric Works, at Pittsfield,
Mass., a few weeks ago, before a group of
invited guests. Giant sparks and arcs of
various kinds leaped, crashed and snapped
across huge spark gaps ten to fifteen feet or
more in length with a deafening roar that
held the spectators spellbound. This appa-
ratus was all contained in a steel building,
so that the waves set up by the terrific dis-
charges would not interfere with the electric
light and telephone circuits about the city or
cause Hertzian waves to be radiated over the
carth, which might interfere with radio
receiving plants many miles distant.
The voltage was raised from one hundred
thousand gradually, the glow discharge

about the various wires and spark gaps in-
creasing in the darkened chamber, until sud-
‘denly when a maximum potential of some
two million volts was reached, the spark ga

was bridged with

a roaring crashing spar
% that looked, and in fact was, ex-
i e

‘ Nature.

ing
Dr.

Two Million Volt Dis-
charges Produce Arti-
ficial Thunder Storms

ages at normal operating frequency; con-
ductors at normal frequency voltages are
oiten good insulators for lightning voltages;
water may be punctured like oil; the wet

RS S

You Can Foretell the
Weather

E. B. “Farmer” Dunn, famous weather
forecaster, formerly of the United States
Government Weather Bureau, tells how, in
simple language, to interpret the meaning
of the various clouds we see in the sky,

tion of ths wind, appearance of the stars
at night, et cetera, so that everyone may
become his own weather forecaster—an
interesting thing to know.

Other September Feature
Articles in
Science and [nvention

NEW PAPER FILM MOVIES,
By Eric A. Dime.

PITFALLS OF THE RADIO INVES-

TIGATOR AND INVENTOR, .
By Everett N. Curtis.

VESUVIUS GIVES WARNING.

LEAPS, LOOPS AND SKIDS IN A
- FOECRufoMOBILE TN NOTION
& : D IN PLAIN LAN-

Richards, Ph.D., of the
e Graduvate College, Prince-

AR RLIRTS

and various other factors, such as the direc- -

B

spark gap and even artificial rain was avail-
able. One of the accompanying photographs
shows the branchlike discharge of _artihcxa!
lightning several feet in k'ng'th', as it struck
the lightning rod on the mmature ch_urvh
and other buildings in the town. Inciden-
tally, the value of the lightning rod was
proven, as the buildings were not set afire
or even scorched.

Another interesting and striking test con-
ducted by Mr. Peek and his associate engi-
neers, to prove that his artificial lightning
was indeed just like that produced in Na-
ture, including the accompaniment of ex-
plosive effects, due to the liberation of mil-
lions of kilowatts in a single discharge in
the infinitesimal fraction of a second, con-
sisted of splitting large pieces of hard wood
asunder with one single crack of the 2,000-
000 volt spark. Down the center of the 12”
and 18” pieces of maple ran a large indented
mark where the current had run its way
through. In most cases the wood was not
burned at all. Occasionally there were
slightly blackened spots as though they had
been a little burned, and the wood was
somewhat darker on each side of the inden-
tation. It smelt peculiarly from the gases
generated by the electric discharge or spark.

LARGE TUBES TOR HIGH TENSION
WIRES

As the result of some of these experi-
ments with 60 cycle power currents it
has been found that the problem of keep-
ing down the corona loss has been found
to be one of building a tube of sufficient
diameter, and one 61%2” in diameter has been
mentioned as the proper size for carrying
a potential of one million volts. The szcond
problem with regard to transmission lines is
to space these tubes or cables far enough
apart. In this respect, the sparking distance
for 60 cycle power currents is over nine feet
for one million volts, and almost fifteen fect
for a million and a half effective volts.

At present the highest voltage in use for
transmitting power is a little less than a
quarter of a million volts, or 220,000 volts
to be exact, which is in use in Californa.
The principal reason why electrical engi-
neers are endeavoring to find how to effi-
ciently employ higher and higher voltages
for transmitting electric power is that as
the voltage is raised, the current is reduced
and conductors of less weight may be util-
ized, and power may be transmitted more
economically over greater distances, which

~is the all important thing in the scheme of

the super-power plants now being talked
about by the leading engincers of the day.

. :  HIGHER VOLTAGE MEANS LONGER DIS-

TANCE POWER TRANSMISSION

~ For example, one hundred thousand horse-

may be transmitted over a distance
0 to three hundred miles economically
of 220,000 volts which is in
1 southern California at present.
ntial to one million volts and

on horse-power may be trans-
thousand nm! economically with

‘of copper, but of larger
in &h‘egm of thin tul:g:s.
will be a for the



Above: Testing a Vault Alarm With a Breast
Drill and Burglar's Tools.

Testing Electrical Alarms and Other Protec-
tive Devices in a Safe.

Testing a Hand Fire
Extinguisher on g
“Standard” Fire.

Dropping a White Hot Safe on
a Pile of Bricks to Determine
its Ruggedness of Construction,

arvmw

Determining Whether or Not the
¢ r Lenses U
{ lights Comply With (he Law Requi,,-,,;",lqg:,‘_g“l;‘,‘{;';°}"?;h

Head-

ts.
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Underwriters’ Safety Tests

O the majority of persons the
hrase “Passed by the Board of
nderwriters” does not carry a

very great meaning. It is taken

as a matter of course that such
things are passed and the public at large
is not familiar with the rigorous stages
of testing to which various articles are
subjected before that little phrase cited
above can be applied in the advertising
of that particular article. Also the great
scope of the Underwriters Department
is not usually realized and the significance
of the nmame, to most people, is confined
to a very few articles.

SAFES HEATED WHITE HOT AND
DROPPED

‘For instance, it is not usually known
that safes are put through a series of ex-
acting tests before they are acceptable to
large banks and trust companies. How-
ever, several of the illustrations given
herewith will show at once that the tests
made are of a very exacting character and
_ to make safe deposit vaults and safes
more reliable.

By A. P. PECK

YOU KNOW WHAT AN IMPORTANT PART THE -

UNDERWRITER'S LABORATORIES PLAY IN °

YOUR LIFE? FOR INSTANCE, DO YOU KNOW -
THAT YOUR FUNDS IN THE SAVINGS BANKS
AND VAULTS OF VARIOUS TRUST COMPANIES
ARE PROTECTED TO A GREAT EXTENT BY .
THESE WORKERS? THEY ARE, HOWEVER, AND -
THE METHODS USED IN TESTING THESE PRO- -
TECTIVE DEVICES ARE DESCRIBED IN THE -
TEXT HEREWITH. EVEN YOUR SAFETY FROM _
FIRE DEPENDS UPON THESE EVER WATCHFUL
WORKERS AS THEIR TESTS INCLUDE ALMOST -
EVERY CONCEIVABLE TYPE OF FIRE EXTIN
GUISHER AND FIRE PREVENTION APPARATUS.
EVEN YOUR AUTOMOBILE EQUIPMENT IS PRO
TECTED BY THEM. IT IS WELL WORTH WHIL
TO READ THE ACCOMPANYING ARTICLE, ToO
GET _AN INSIGHT AS TO THE WORKINGS OF
THIS WONDERFUL DEPARTMENT KNOWN A
THE BOARD OF UNDERWRITERS.

the casing of the alarm in such a way
as to interfere with the working of the
mechanism, it is not passed. QOur photo-
ﬁph shows one of the testers with a

layout of burglars’ tools attempting
to get at the working parts of a vault
‘alarm. However, he was not able to
make an impression upon it, either with
the hand-drill or with his various chisels
and therefore, the safe was awarded the
Underwriters’ sanction.

 ELECTRIC SAFE ALARMS TESTED
Another of our illustrations shows how
various electrical alarms which are de-

thoroughly tested and subjected to a com-
examination by experts. The abil-

v of the alarms to work under all condi-

t “is taken into consideration, as is
fact that they sometimes operate
s when there is no attack being
the safe. Such deficiencies are

watched for and tested. All
and many others are made
the work of the burglar

B e day. and will, 1 1
e aae. erncias

signed to be placed within safes, are

“oughly

equipped with apparatus for measuring the
light intensity of various types of head-
lights. The beam of light at any given
point from the car is carefully studied to
determine whether or not the headlight will
comply with the various laws. Its non-
glare qualities are studied as well as the
possibility of it throwing the light too high
from the ground.

The above test is especially interesting
now, as several states have passed laws,
which in a very short time will require every
automobile driver to have his headlights
examined and tested against a standard
photometer. If his headlights pass the test
he will be given a card stating that fact,
which card must be carried at all times,
the same as the driver’s license is now re-
quired.

Bumpers are as important a part of a
car as anything else and if the apparatus
is not capable of withstanding bumps such
as would be encountered in collisions it is
valueless. The Underwriters’ Laboratories
test various types of bumpers by mounting
them as shown in the accompanying illus-
tration and causing a pendulum with a
weight of about 600 pounds to swing back
and forth against the bumper. The weight
is swung through a given distance at all
times. If the bumper is to pass the test
it must give with the shock, but spring back
into its normal position. If it does not do
%hlisel it is not awarded the Underwriters’
a 'S E
Aside from those two parts which we
illustrate in the action of being tested, there
are various other parts of the car which are
subjected to the eagle eye of the inspectors.
Wind shield visors, stop lights, locks for
preventing theft which are to be attached
to the steering wheel and various other ac-
cessories and necessities on the car are thor-
examined and subjected to various
tests in order to determine whether or not
they are worthy of being used.

NOVEL BUILDING MATERIAL TESTS

Various materials that go into the con-
struction of buildings are often purchased
on the open market by the inspectors, and
are made to undergo the tests which have
been outlined for them. For instance, in
our illustration we show a combination of
furnace ram. In this apparatus is
placed a column which has been designed
to support various pz;rts ?f buildings. This
apparatus consists of a furnace capable of
m'a heat of the intensity to be

1 in building conflagrations, while
at the same time a hydraulic ram exerts a
downward thrust which is equivalent to the

weight of stories in the building. If
: W ol buckles it 1 ]

it is not passed.
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The One Man Orchestra

N these days of labor saving, strikes,
and what not, it becomes more and
more necessary to save man-power
wherever possible. When we visit the
average first class theater, we seen any-
’ where from forty to ninety musicians in the
¥ orchestra pit, while if we come to the smal-
ler cities, we find that good productions of
ras and musical comedies have been suf-
from lack of musicians. Good
musicians tend to flock to the great centers
more and more because they know more
money can be made there. So the smaller
cities usually have not much talent left.
idea therefore to have a mechanical
orchestra that would replace twenty to fifty
first class musicians is not so absurd as it
seems to be at first. Furthermore the idea
is neither improbable nor impossible.
of our big musical instrument com-
is already turning out mechanical
instruments, and there is on the
small automatic orchestra

7

By H. GERNSBACHK

On these instruments we have a number of
solenoids which replace the fingers. A num-
ber o_f revolving disks operated by a small
electric motor replace the bow. We even
have the pizzicato notes produced as well
as the harmonics, all of these being operated
by solenoids. Once the violin or 'cello has
been tuned, it will play any score from a
regular perforated paper roll and with such
fidelity that it is impossible to tell whether
the instrument is being played mechanically
or by hand.

The next instruments which so far have
not been developed, are the cornet and slide
trombone. These two instruments are oper-
ated by compressed air, and here again a
number of solenoids operate the pistons to
imitate the human fingers. An artificial
rubber lip is represented by an electro-mag-
netic valve shaped to resemble the natural
lips which open and close as desired. Then
there is a regulator to control the amount of
air from the source of air supply. The
same thing holds true of the slide trombone,
where a number of solenoids are coupled
together to operate the slide backward and
forward, the same as do the human hand
and arm. The flute, piccolo, and other musi-
cal instruments are operated in much the
same manner. The drums, such as snare
drum, and bass drum, are operated by

as well, as is clearly shown
in our illustration. The drum sticks are
operated by a small electric motor and the
cog uces the drum tattoo, much the

same as the human hand and even faster if

qu to Make Money”
T By JAY G. HOBSON

lucrative field for inventors is the
novelty li Anything new and
attract the eye of the public,
_ in

so desired. The bass drum is operated by
means of larger magnets, while the cymbal
and the musical triangle are worked by
small electro-magnets as shown in the 1l-
lustration.

As for the operation of such an orchestra,
it requires, of course, a regular conductor,
for the reason that while the various musi-
cal instruments are electrically operated it
is the function of the conductor to give the
expression, the tempo, and all other refine-
ment in music, the same as if the instruments
were played by regular musicians. The per-
forated roll upon which the musical selection
is stencilled will reproduce nothing except
straight music, but when it comes to expres-
sion and real interpretation, the conductor
is called upon, and you may rest assured
that he will not have a simple task. There
will be several keys on a piano-like hoard
for each instrument. The conductor will
have to play these keys the same as an or-
ganist works his keys. In this manner the
full expression is brought out from the
various instruments.

As soon as these various instruments have
been commercially developed, there is no
reason why a mechanical orchestra of sixty
to one-hundred pieces cannot be played by
one man. In this case, the conductor will
have the glory that he really is conducting.
as it is well known that many conductors
these days, unless they are exceptional, do
not really conduct, and as experiments have
shown, the orchestra can get along without
the conductor tolerably well, providing of
course that it is a well trained one.

name always make good money. The field
for new advertising inventions is so exten-
sive and success so certain, that I often
wonder why inventors overlook it. Some-
thing small, inexpensive and simple is usually
preferred. If it works or runs, so much
the better. It will create interest in its
operation and advertise the article it repre-
sents quite forcefully. Start your thinking
machinery to work for something practical,
protect it with a patent when perfected, and
your chance for wealth is good.

Another field which is open to the re-
sourceful inventor, particularly one with a
chemical turn of mind is that of beauty
preparations. It seems that the women are
particularly susceptible to any new cream
or powder which will give them the vouth-
ful complexion which they so greatly desire.
Of course, there are many such compounds
on the market today, but there is always
room for more, particularly, if it has any
great merit. The chemist in working on

~ such a formula should always remember

ing which will be the least injurious

‘it must be so made that it will not
off or otherwise become less

course of a day. Beauty
{ into great popularity
a new one is sure to



If All the People in the United States Lived in One Dwelling House,
More Than the Height of Mount Washington,

Slightl

The Woolworth Building and one of California’s

argest Red-Wood Trees Are Shown

TOWERS

< WORLD'S LARGES
FIRE ENGINE

ey ST
LARGEST WHALE > = =

a Toy Boat, is Also Shown for Comparison.
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. It Would Be of the Size Illustrated Above. Its Total Height 1
Its Width Would Be 1 6-10 Miles or Slightly ‘Less Tha B oad Be 156 Wt

n the Total Length i
in Comparison with This el Bndlg:e

Building, The “Leviathan,” Looking L

If All the People in the United States
Lived in One Vast Dwelling

By CHARLES NEVERS HOLMES

BOUT forty years ago, fifty million

people lived in the United States.

They occupied 9 million dwellings,

from Atlantic to Pacific, and, on an

average, each dwelling housed
5 6/10ths people. Ten years later, almost
sixty-three million people lived in the
United States, occupying about 11,483,000
dwellings. At the beginning of the 20th
century, our country possessed 76,000,000
citizens, young and old, and more than
14,000,000 dwellings. In 1910, there were
92,000,000 citizens, who dwelt within al-
most 18,000,000 homes. At this present
time, the population in the United States
approximates 109,000,000, and our country
possesses, in all probability, about 21,300,000
dwellings.

These 109,000,000 citizens of the United
States, domiciled beneath 21,300,000 roofs,
are scattered over a surface-area of about
3,000,000 square miles. That is, were each
citizen—men, women and children—to own
exactly his average share of national real
estate, he would possess almost 3/100ths of
a square mile. Accordingly, he would own
about 17 acres of land and water. Were all
these 109,000,000 people to live within the
District of Columbia, each of them would
occupy, on an average, about 17 square feet
of land. Were all of them to live together,
under one roof, inside of one vast dwelling'
such a dwelling, mountainous in height,
would occupy only a little more than twice
the area of Central Park, in New York City.

That is, such a vast national dwelling
would have a height equal to, or higher than
Mount Kosciusko, the loftiest peak in
Australia. TIts foundation would rest upon
a surface-area covering, approximately
1800 acres. Our country’s entire popu]a_'
tion could not be crowded together into the
foundation area occupied by this huge domi-
cile, ﬁ this dwelling would have to pos.

stories, ﬁ lg.ihet in height in

p i ot 1ts occupants with
ual space Lh:gabouﬂm cubic
R

really comfortable, but this 750-storied
dwelling is equal in capacity to the 21,300,000
domiciles in the United States multiplied
by the capacity of a single, average domi-
cile. As it is, this huge national abode
would have a frontage' or width approxi-
mating 8,300 feet, a distance equivalent t
a line of about 6,640 men, standing close to-
gether. If everybody were “at home,” the
Planks and beams of this vast building would
have to support an additional weight of
about 6,500,000 tons. Were all the citizens
of New York City to reside within such
a structure, each New Yorker would have
a large apartment. This apartment woul
approximate 104 feet in length, 78 feet it
width, and would be about 10 feet in height
oOwever, if a home were built for
people of New York City alone it would have
to be fully 4/10 of a mile wide and would
contain a cubical contents of more than
million cubic feet. From this it can be &
seen what a large proportion of the populd”
tion of the United States is contained Wit
the boundaries of New York City.
8ures would seem somewhat astounding
of Bt used to the large cities, but a glimP
of Broadway and 42nd Street in New Y
City during the rush hours would almost 169:
vince one that the figures are too wu'bm'ﬁ'
unitiated would view the Woolworth
g and would then be in doubt as to W be
a house of the dimensions given would

sulficient for jts purpose.
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Fitting On the Apparatus With Which the Professor Hopes to Make Kirby Grow To An Enormous Size, Com

Like Billiard Balls,
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pared To Whom the Stars Would Scem

The Man From the Atom

By G. PEYTON WERTENBAKER

1
AM 2a lost soul, and I am homesick.
Yes, homesick. Yet how vain is home-
sickness when one is without a home!
I can but be sick for a home that has
gone. For my home departed millions

of years ago, and there is now not even a

trace of its former existence. Millions of

years ago, I say, in all truth and earnest-
ness. But I must tell the tale—though there
is no man left to understand it.

1 well remember that morning when my
friend, Professor Mar-

That was their impression of a word. A
group of letters. His was of the picture it
presented in his mind. I, however, though
I had not the slightest claim to scientific
knowledge, was romantic to a high degree,
and always willing to carry out his strange
experiments for the sake of the adventure
and the strangeness of it all. And so the
advantages were equal. I had a mysterious
personage ready to furnish me with the
unusual, He had a willing subject to try
out his inventions, for he reasoned quite

casily have fitted in my pocket. He did not
see me for a moment, but when he finally
looked up with a sigh of regret that he
must tear his eyes away from this new and
wonderful brain-child, whatever it might be,
he waved me a little unsteadily into a chair,
and sank down in one himself, with the ma-
chine in his lap. 1 waited, placing myself
in what I considered a receptive mood.
“Kirby,” he began abruptly at last, “have
you ever read your Alice in Wonderland £
1 gasped, perhaps, in my surprise.
“Alice in—! are youn

tyn, called me to him
on a matter of the
greatest importance. [
may explain that the
Professor was one of
those mysterious out-
casts, geniuses whom
Science would not rec-
ognize because they
scorned the pettiness of

vast, far. ing eff and then built
Wil the end n siew.

the

View.
meke Professor had few friends. Ordinary

m’mmmlm%ﬂﬂmmmmH.Iilllh‘I?IlﬂliﬂllllI!ﬁl[Iﬂﬂll{iw’illlllllll]lIIN!I!llllllI!lltlllill[ll!lllEHmllIh:Id:!iilli!HE!:tliiiliE!hEItEIHIli)hi

F you are interested in Einstein's Theory of Relativity, you cannot afford to
miss this story. It is one of the big scientific stories of the year and is
worth reading and rereading many times. If the Theory of Relativity has

been a puzzle to you, this story, written in plain English, cannot fail to hold
your interest from start to finish. The thoughts expressed in this story are
tremendous. It will give you a great insight, not only into the infinitely large,
but also the infinitely small. Better yet, relativity is brought home to you in
a most ingenious and easily understandable manner —EDITOR.

0 G0 A A M

naturally that should he himself perform
the experiments, the world would be in
danger of losing a mentality it might even-
tually have need of. e

And so it was that I hurried to him with-
out the slightest hesitation upon that, to me,
momentous day of days in my life. 1 little
realized the great change that soon would
come over my existence, yet I knew that I
was in for an adventure, certainly startling,

I assented.

joking, Professor?”
“Certainly not,” he as-
sured me. “I speak
in all seriousness.”
“Why, yes, I have
read it many times. In
fact, it has always
struck me as a book
to appeal more to an
adult than to a child
But what—I can't see
just how that is im-
portant.” He smiled.

“Perhaps I am playing with you unduly,”
he said, “but do you remember the episode
of the two pieces of cheese, if my own recol-
lection is correct, i
grow, the other shrink?”

“But,” 1 said incredulously,
“certainly you cannot tell me you have spent
your time in preparing magical cheeses?”
He laughed aloud this time, and then, seeing
my discomfort, unburdened himself of his

one of which made one

avoided him because they ie ssibly fatal. I had no delusions concern- latest triumph. 3
- d the .mu:tss of“h;: ::mn:n o m; luck. “No, Kirby, not just that, but I have
i mﬁ found Professor Martyn in his labora- indeed constructed a machine that you will

tory bending with the eyes of a miser count-
il'l;y his gold over a tiny machine that might

329

be incapable of believing until you try it.
(Continued on page 386)
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Doctor HacKensaw’s Secret

By CLEMENT FEZANDIE

(AutHor’s Note—Shall we ever be able
to make telescopes sufficiently powerful to
reveal living beings on the moon, if any such
exist. Unquestionably, yes; and in my opin-
ton the thing would not be impossible at the
present day, by successive magnification,
“sing due carc to reduce distortions to a
mimimum and illuminating each successive
mage to make up for the loss of light at
ach illumination. The fact that we have
round neither air nor water on the moon is
7y no means proof that living beings of some
sort do not dwell there.)

i ILAS” said Doctor Hackensaw, im-
pressively, “I'm going to reveal to
you another of my secrets to-day,
one that may have far-reaching con-
sequences and prove of greater im-

portance than any of my other inventions.

I am going to let you have a look through

my super-telescope.”

“You have invented an improved tele-

scope 7

“‘Yes’ and ‘No’ to that question. In real-
ity 1 have devised a new instrument to take
the place of the telescope, and far superior
to the latter in its power of magnifying

No. 19
The Secret of the
Super-Telescope

bodies without detracting from their clear-
ness. I spent many years trymg {‘U lmpru_"'el
our present telescope, but (ml)j with partia
success. 1 began by offering fabulous sums
to a celebrated firm of opticians if they
would produce for me a telescope far supe-
rior to any before made. The result was
almost nil. A big bill to pay and nothing
to show for it. Not a single new discovery
of any consequence resulted. I then decided
to take matters into my own hands, break
loose from tradition, and start on a new
tack. A telescope is nothing but a magniiy-
ing instrument, and there seemed to me no
reason why the image of a star or planet
could not be received on a mirror and then
magnified to any desired extent.

SEVERAL PROBLEMS TO SOLVE

“Of course there were several problems
to solve: 1. As each magnification dimin-

ishes the hght there _must bC n‘eans s
creasing the original light receiveq f, of ine
star or planet itself. 2, Every refr the
and hence every magnification, modict
certain ajnount of distortion in the o 8
the distortion of course increasin
each increase of size. This distortion
he reduced to a mimimum or my teles?
would be worthless. 3. Refraction e Ope
the same for light of different colors. H
at each magnification there is 3 ten
for the light to separate into all the C:iotrz
of the rainbow. This is known a4 i
matic abcrrntion. and must be guardeq
against. 4. Any 1m_perfec_t30n in the |
themselves, or any impurities in the eanyy
atmosphere will be greatly magnified, These
are the four principal troubles.
TELESCOPE IMAGE ENLARGED
CESSIVE STAGES
“I accordingly used the following methed
I received the first magnified image of the
moon on a mirror. This mirror I illym;.
nated by a powerful electric light, and then
threw a magnified image from this on 3
screen, which was in reality a second mir.
(Continued on page 393)

IN syc
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2 e Televison Screes aad Waited While Doctor Hackensaw Adjusted i, | craments. Asd Thes S0 JE
It Is Somewhat Hazy and Distorted, Due to the el‘ng:n::';:, lf:“ "! agined, ""r;.':g_“ Explained the Dom"anu
You a Tolerably Clear Idea of Conditions on the Moon.* * Y°€ Power Used, But it is Sufficient




“Hello-o1” Tub
2 Rather Small,
Whose Tasseled Ends Hung Down Her Side. Her Bare Feet Were Sandaled; £
P, Hung in Profusion Nearly to Her Waist Her Face Was Declicately Oval—Her Cheeks a Pure Pink-White; Her Mouth Was

a Single Golden Loo

Small, Her Lips Prettily Bowed. Her Dark Eyes, Which Had Long Black Lashes, Were at the Moment Wide With Surprise and Fear.

Called Incautiously. The Girl Sprang Erect; and Stood Trembling, Lyre in Hand, as They Hurried Forward.

ery Slim Girl, Dressed in a Flowing White Garment from Shoulder to Knee, Which was Gathered at the Waist with a Golden Cord
Her Glossy Black Hair, Gathered at the Neck with

Her Arms Were Bare.
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Tubby Saw She Was

She Stood as

though About to Dash Away—a Startled Nymph Hesitating Before Flight

Around the Universe

b Cuaprer 111

UBBY AND SIR ISAAC -MEET
THE VENUS-GIRL A
PLOT 'TO DIITRgYD :_i_%\:ng‘%gr;uz

UBBY had gone to sleep in the star-
and very dim moonlight. He
awoke, most uncomfortably warm, to
the glaring sunlight beating di-
e rectly on his bed through the bed-
o window. For a moment he did not
where he was. The sun, larger than
with th:m seen it before, was about level
in the lnndow-—.shmlng among the stars
sively h“blﬁ sky, mtolerably bright, exces-
"‘lret!::n lay blinking ha:xd lmgasgiﬂg:
irning memory, ped out
a0d jerked down the green roller

vehicle was wi : :

as bef, without vibration, silent

"-‘:fu vn“* Foom ";s Imttera glnns:::id-
. was [

anything > the professor % Was

.i”g‘

i

By RAY CUMMINGS
SECOND INSTALLMENT

negligee shirt—which he had found in the
bureau drawers and the wardrobe. He was
glad to find them there, and glad that they
fitted him so perfectly, for he wanted to
look his best when arriving on Venus.

When he got downstairs he found Sir
Isaac also dressed all in white, with his
shirt sleeves rolled up and his shirt open at
the throat exposing half his boney but broad
chest. Around his forehead was tied a
white silk handkerchief to keep the hair out
of his eyes. He was sitting at the instru-
ment room table, working at his interminable
figures.

The side window of the room, which was
now turned away from the sun, showed only
the black void of space with its glittering
stars. Through another window, in the
ficor directly under Sir Isaac’s feet—which
Tubby had not known to be there since it
had been covered the night before—a soft,
pale-blue light was streaming. It flooded
the entire room, more intense than moon-
light, but blue rather than silver. ]

Sir Isaac looked up from his calculations
and_smiled. : #

“Good morning. I was just coming up to
call you.”

“TYI: sun woke me up,” said Tl.nb.by. “It's
awful hot up there. It ain't so cool

331

What’s that blue
What

down here either.
light from? How are we gettin’ on?
time is it?”

Sir Isaac laid down his pencil reluctantly.

“Seven thirty-three,” he said. “You've had
a good long sleep. 1 just altered our course
again. We intersected the orbit of Venus
twenty-seven minutes ago, so I thought I
had better turn and head directly for her.
That's why the sun swung up to your win-
dow.” )

Tubby hung his natty Panama hat on a
rack and approached Sir Isaac.

“What's that blue light? Venus?” .,

Looking down through the window, Tubby
saw directly beneath them an enormous blue
half moon, with dark, irregular patches all
over it. Against the black background of
space it glowed with intense purity—its pale-
blue light making it seem ethereal—unreal.

“That is Venus,” said Sir Isaac softly.
“You can see the whole of the sphere when
your eyes become accustomed to the light.”

{\ moment more and Tubby saw the dark,
unilluminated portion. He saw, too, that
where the edge of the light crossed the face
of the globe, it was not a continuous line,
but was broken into many bright spots and
patches of darkness. ;

(Contimued on page 398)



Miraculously Professor Carbonic Opened His Eyes, and Rose To His Feet.
Moved Little Blue Sparks Were Seen To Pass From One To Another.
In the Professor's Brain, With a Dose Powerful Enough To Restore Ten Men.

His Hair Stood Out From His Head.
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His Eyes Were Like Balls of Fire; His Lips Moved Inaudibly, and As Tig

The Chemical Reaction Was Geing 0t
He Tottered Sllghﬂy‘

Advanced Chemistry

ROFESSOR CARBONIC was dil-

gently at work in his spacious labor-

atory, analyzing, mixing and experi-

menting. He had been employed for

more than fifteen years in the same
pursuit of happiness, in the same house,
same laboratory, and attended by the same
servant woman, a negress, who in her long
period of service had attained the plumpness
and respectability of two hundred and ninety
pounds.

“Mag Nesia,” called the professor. The
servant's name was Maggie Nesia—Profes-
sor Carbonic had contracted the title to save
time, for in fifteen years he had not mounted
the heights of greatness; he must work
harder and faster as life is short, and elimi-
nate such shameiul waste of time as putting
the “gie” on Maggie.

“Mag Nesial” the professor repeated.

The old negress rolled slowly into the
room.

“Get rid of these and bring the one the
boy brought today.”

He handed her a tray containing three
dead rats, whose brains had been subjected to
analysis.

“Yes, Marse,” answered Mag Nesia in a
tone like citrate.

The professor busied himself with a new
preparation of zinc oxide and copper sul-

By JACH G. HUEKELS

phate and sal ammoniac, his latest concoc-
tion, which was about to be used and, like
its predecesssors, be abandoned.

Mag Nesia appeared bringing another
rat, dead. ‘Thc: professor made no experi
ments on live animals. He had hired a boy
in the neighborhood to bring him fresh dead
rats at twenty-five cents per head,

Taking the tray he prepared a hypodermic

T T

WE are certain that you will
enjoy “Advanced Chemis-

try.” It is a satire that
cannot fail to amuse you. While
Mr. Huekels has treated the subject
lightly and is poking fun at our sci-
entists, nevertheless, there ig more
truth than satire in his story,

For the up-to-date scientist today

is pretty well convinced that all

chemical, as- well as physiological
actions, have their origin in the
electric current. We are certain you
will like this story —EDITOR

R T
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filled with the new preparation. Cartl®”
he made an incision above the right C."'_;
the carcass through the bone. He lifted **
hypodermic, half hopelessly, half "F:;
antly. “The old negress watched him 'l’;"
had done many times before, \'\v!lh s
the same pitiful expression. Pltlf“-d g
for the man himself or for the 62

Mag Nesia seldom expressed her Y0
~ Inserting the hypodermic needle 3,
jecting the contents of the syrné®

fessor Carbonic stepped back.

7 o

PROF. CARBONIC MAKES A ORF
COVERY d '
“Great Saints!” His veice cu’ul i

been heard a mile. Slowly the “”;;’Ui
gan to point skyward: and as Slo‘,-l}'.
Nesia began to turn white. Profes®
bonic stood as paralyzed. The of &*
and moved his feet. mﬂ‘w,ﬂ_':"
years made one jump with the :O;I:lf
2 boy of sixteen, he grabbed " .
animal, and held it high above his
he jumped about the room.
Spymg the negress, W
seemed unable to move,
around her, bringing the rat chﬂ #’ﬁ
face. Around the laborator¥ tﬁ,’b :
to the tune of the negrtsﬂ'::r,g"r
professor held on, and t 378)
(Continued on page




The Electric

NEWS item from Milan, Italy, re-
ports the strangest duel that prob-
ably ever was fought between two
men. It was supposed to be a
contest to the death—the first electric
duel in history. The story has it that two
young Italians employed in one of Milan’s
great industrial electric works, became
enamored of the Superintendent’s daugh-
ter and fought many fistic battles over the
titian haired, comely young woman, reported
to be one of the belles of Milan. She could
not make up her mind whether she was to
be the future Mrs. Alessandro Fabiano or
Mrs. Benedetto Luigi, these being the names
of the two swains.
Finally the two suitors
reached an agreement
‘whereby they were to
fight out the issue to the
death. This was imme-
diately after a terrific
fistic  encounter by the
two young men.
being graduates
3 of the University of
Padua in Electrical En-
gineering, they chose
electricity as a new form
of duel. Accordingly the
place of the encounter

0TS

¥

By H. GERNSBACK

was chosen some thirty miles from the out-
skirts of Milan at a spot where a high ten-
sion line carrying over twenty thousand volts
passed through the open country. One of the
wires was connected as shown in the illustra-
tion and the other wire was attached to one
of the feeders which came down to an insu-
lator attached to a pole nearby. A wooden
platform which had been used in building a
bridge not far away was utilized as an in-
sulating means. The two duelists had
brought along large insulators from their
factor}: upon which the platform rested.
The wires were then led to the headmasks
as shown in our illustration. Three wit-
nesses, as well as a doctor, who had been

- sworn to secrecy, were also on hand to wit-

ness the strange spectacle that was to take
place.

The idea was simple in itself. The two
combatants were equipped with a pole and
buffer as shown in our illustration. The
idea was that one combatant was to push
to other off the platform. The one remain-
ing on the platform would be the winner.
The unfortunate one who first touched the
ground would naturally be electrocuted the
instant his body came in contact with the

The moment arrived when the two com-
batants at the shot of a pistol started the

uel

battle. The two rivals were wary ol each
other for the first fifteen minutes, and not
much headway was made in the dangerous
business. First Benedetto, then Alessandro
was nearly pushed over the edge of the
board only to recover by a supreme effort
At one time when Benedetto was almost on
the brink of going over he grabbed hold of
the pole of his antagonist and m:mngM to
pull himself forward to the other side agam.
After a while the men were fighting ‘hard
and furious, till finally a most extraordinary
thing happened which had not been fore-
seen by either of them. They were rushing
at each other, savagely, diagonally across the
platform and both caught each other squarely
in the stomach at the same instant. The
impact was so terrific and so violent that
both keeled over to the side, one landing
on the ground on one side and the other on
the opposite side, practically at the same
instant. There was a big flash while the
two bodies of the poor unfortunates be-
came enveloped in a dense cloud of smoke
and their bodies were burned by the light-
ning-like discharge of the tremendous volt-

age.

The frightfulness of the situation was so
great that I myself woke up and promised
myself never again to cat Welsh rarebits
before going to bed.

© 1923, by SCIENCE & INVENTION

the llei.:l Helmets Worn By the Contestants Connect To a High
Is, of Course, Electrocuted, Due To the Current Passing

O oh Thus Completing the Circuit.

Comes True

what was going to happen, but they did not
have long to wait.

Suddenly the cars all stopped and the
twenty drivers tried to start their engines,
but found it useless. The mysterious leader
of the party then came up to a group of
the auto drivers and said:

: “k ‘is Nauen, that big wireless station.
which has stopped all our cars by sending
out waves that killed our magnetos. It is
an mdm m::ption, and a 'sl_pﬁcial wave
being or this purpose. is experi-
nt is the first of a series which wiﬁcbe
pplied eventually to airplanes, electric
‘trains and even submarines. If every trial

make proves as successful as this, war-
&t}n future will be completely revolu-



'
‘.
"
"
»
.
*
.
»
.
v
b
1}
s
¥
1
1

i
"
{
¥
1
0

*

3

1

'
i
‘
[
]
’
g

3 !

There in Front of Them They Saw the Reason for the Mysterious Vanishing Movies. A Pro
Upon the Screen, the Opening in the Ceiling Being Operated by an Electro-Magnetically Co

Vanishing

By TEDDY J. HOLMAN

6 O you refuse to accept my offer?”
inquired Jack Dandly, rising and
reaching for his hat.

“Certainly, and what’s more, you'd
better steer clear of this place.”

Ben Jackson replied vehemently.

Centerville, a town of about ten thousand
population, boasted two movies, the Prin-
cess, and the New. The New had only re-
cently been built by Jackson, but, having
more modern fixtures and equipment and
running better films than the Princess, had
greatly decreased the patronage of the lat-
ter. At the present time the owner, Dandly,
of the Princess, had offered to buy the New.

Jackson had indignantly refused and, in

return, had offered to buy the Princess. In

this way they had failed to come to an agree-
ment so the argument finally became hot.

“My offer holds good for one week,”

Dandly promised as he left- Jackson's office,

“but, mind you, after that you will be forced

to accept my own figure.”

“Accept ;our figure,” Jackson snorted.

“You're crazy!”

Early one morning about a week after
the ab{we incidents, Frank Lowrie, who
had the night before returned with Fred

ylimaammﬂip,ﬁmhim-
c of bed to answer the insistent ring-
i of the door bell, ~Hello, Fred " he cried
as he opened the door. “How did you get up

Cells Located Near the Screen.

MOVIE MYSTERY
Vanishing Pictures at New Inexplicable

A startling mystery deeper than any of
those on the films astonished all present at
the New last night. Just as the “Dutch-
man’s Scream” was reaching its most inter-
esting stage, the picture became invisible |
The machine was immediately stopped and
the film carefully examined. Nothing could
pe gqund wrong. The part a moment before
mv:snb]_e was as clear as could be desired
when it was again flashed on the screen
As the film continued, however, the picture
would vanish intermittently. Some attrib-
uted the phenomenon to a fault of the film
while others considered that it was caused
by the machine. The first hypothesis was
disproved by trying several films known to
be good. The mystery was deepened when
nothn:lg could be found wrong with the
machine ; nor could such a fault be adequate
to produce the observed results, The screen
was brilliantly illuminated as if the film
had been run off thereby leaving the light
focused on it. As yet no plausible explana-
tion has been offered.

THE MYSTERY BECOMES DEEPER
“Well, what do you think of it
inquired. et el
“It is hard to say, but what 4
it 0 you make
“I intend to wait until I know
the matter before forming a cm;mc(;;:i.;:
S%oge we drop in and see Jacksonz»
is a good idea, but I'll have to visit
hi yesterday left

Wj’ﬁ”ﬂ exclaimed savagely, “yes

jector Mounted Beneath the Floor Boards Th
ntrolled Shutter, Which in Turn Was Controlle:

© 1923, by SCIENCE & INVENTION
rew Its Light
d by Selenium

ovies

we've got a corking good riddle to solve.
Last night things went off the same as night
before last. A peculiar thing is the pictures
only disappear when we have a crowd and
then, the same part of the film seldom
vanishes when it is flashed on again. After
we had dismissed the crowd last night it
went on without a flaw. This eliminates al
the plausible explanations: it can be a fault
neither of the film nor of the machine. Can
you see where that leaves us?"” 3

“Up a tree; still, do you think there is
treachery or mischief behind it?” Fran
asked.

“That’s the deuce of the question. I have
personally inspected everything thoroughly
several times so I think my employees 3¢
honest and are not implicated in this; bub
he added significantly, “I am not so certal?
about outsiders, though, to save my life.
:.:ta,'}* imagine how anyone can get by Wi
b it understand that the screen becom
rilliantly lighted when the picture fades

It does.”

“Do you think it is possible for anyo
m“fli\?Sh a light on it?” joned
0. ad over a dozen men stat!

M various parts of the house last night ™

watch. _
whg'é‘?-f"’ght not a light be concealed s0™
A POSSIBLE CLUE ¢

Jackson looked at him scornfully 1of

moment and then ex loded, “That is & 2
possible as the rest lp No one, ' lcf:
with” .c°uld get in here unless ™ Gecond:
he oo ] CMployee to conceal it. 3
could not conceal it without leavinf
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trace. Third, it would be impossible to
conceal the glow or reflection. Last, 1 have
8 absolutely every square inch of
the ceiling.-floor, and walls without finding
any such place-for the light which would
of a necessity be very strong. In fact, only
an arc could produce the observed results.
Doyouﬂmkﬂntsuchaliglncouldbe
hidden? Absurd! Nor is this all. Last

night I tried throwing a shield in front of
the projector while the picture was invisible.

Loy

“What do you think of it now?" Frank
3skcd as he and Fred left the building
I can hardly believe that such a thing s
possible.”

:'l"llat's how I feel, exactly.”

E c-e-vening Sta-a-a-r,”” cried a news-
All about the movie mystery.”

A FALSE SOLUTION

“Here, boy!" yelled Fred, tossing him
a coin. He hastily glanced over the sheet.,

boy.

e e A

new mystery story is presented herewith. It is a story
at w hold your interest from start to finish. If you are at all
2 scientificallv inclined, this story will keep you guessing quite a
yttle on account c_:f its unusual plot and the unusual ending. And what
is more, the idea is not only feasible, but you can try it out yourself on 10t =0
a small scale, should you be inclined that way, for your own amuse-
ment purpose. We are quite certain you will like this story.—Editor.

FILM MYSTERY NO MYSTERY AT ALL

‘Reporter Detects Fraud, Purpose Can

Only Be Guessed
Tt was learned today that the recent
at the New was nothing but
a deliberate fraud perpetrated
. interest and increase the at-
e which, we are informed, has
d considerably here lately. In
was made known today that the
of the Princess is negotiating
; No decision has as

thereby, apparently, reducing th
a vague shadow

“Can you beat it?”
“Look at that!”

As he spoke something tragic happened
for on the screen were flashed the words
“The New will soon be sold to the manage
ment of the Princess.” The words vanished
and the picture reappeared.

Fred gave a long whistle
jumping, howling, screaming
What next!”

I'his phenomenon had
also astounded another.
T crowd was only
mildly surprised, since
it was a natural se-
quence of the news-
paper notice ; but it was
with Jackson
“If that lying, sneaking
scoundrel  doesn't  do
time I'll die of disap-
pointment,” he mut-
tered.

The show continued
for some time but the pictures continued to

» at short intervals. The crowd
gradually dispersed, ev tly disgusted, so
Jackson stopped the machine.,

“Unless we can solve this riddle, boys.”
he said to Fred and Frank, “I am ruined.
There is o doubt in my mind that Dandly
is behind it. Proving it is the problem.
I had at least a dozen men on watch tonight.
Since you yourselves saw everything that
happened, you can readily understand why
they failed to discover anything.”

LIGHT MUST BE THE BASIS OF THE
TROUBLE

“We shall do our best to help you,”
promised Frank. “Now let's get down to
business and study this matter rationally.
Deep as it is, there must be an explanation
depending on natural laws. It is quite evi-
dent that it cannot be caused by a fault
of the film or of the machine; nor is it
likely to be treachery on the part of any of
the employees. This can lead to but one

tion : somebody is in some way pro-
ducing this phenomenon, which, we must
conclude in spite of the apparent impossi-
bilities, can only be produced by flashing a
%ﬂl light on the screen. Let us work

exclaimed Fred

“Of all the

surprises !

is at least until we have

ible. I believe you said
impossible to conceal the glow
powerful light. Now listen !
themselves are invisible and
when reflected to the eyes

air and similar mwisible

cts light to a very limited exteit.
the amount refracted would be
pon ‘the intensity of the ray.
are any solid or liquid
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This Birdseye View of the United States From East to West Shows the Route Followed by the
John A. Macready in Their Flight From Roosevelt Field, Hempstead, L. I.,
Record and Was Completed in 26 Hours, 50 Minutes, and 38 2/5th Seconds.

Kelly and

Daring U. 8. Army Birdmen, Lieutenants Oakley G.
to San Diego, Calif., Which Non-Stop Flight Established a New
The Route is about 2,700 Miles Long, or 1,000 Miles Longer Than the

Trans-Atlantic Non-Stop Flight Made in 1919 by Captain J. Alcock and Lieutenant Brown. The Large Amount of Gasoline and Oil Carried For the Non-

Stop Flight is Shown in Photo Above of the Two Aviators and Their T-2 Plane.

The Darkened Section Shows the Night Route,

Non-Stop Flight Across Continent

weather was successfully complcted

on May 3rd, when two American

army. lieutenants, Oakley G. Kelly
and John A. Macready, flew the army mono-
plane T-2 from Hempstead, L. I, to San
Diego, California, in twenty-six hours, fifty
minutes and thirty eight and two-fifth sec-
onds. The distance covered, approximately
two thousand seven hundred and twenty
miles, established a new non-stop flight rec-
ord, and is about one thousand miles longer
than the flight made by Captain J. Alcock
and Lieutenant Brown across the Atlantic
Ocean in 1919. The plane carried over seven
hundred gallons of gasoline, the great space
occupied by this amount of gasoline being
forcibly demonstrated by the accompanying
photograph, which shows the two intrepid
fliers with their gasoline and oil supply. A
speed of more than one hundred miles an
hour was maintained practically all the way.

FLEW AT NIGHT

The fliers had nearly reached Indianapolis
when darkness set in, as the relief map here-
with shows. “We were flying at an altitude
of 2,000 feet, trusting solely to our compass
when we approached Belleville,” said Lieut.
Kelly. “A huge beam of light, showing
) the clouds over that point proved

“wm::; and we headed

NON-STOP flight across the United
States and a race against time and

remarkable series of flights by Lieutenants
O. G. Kelly and J. A. Macready was origi-
nally designed and built early in 1922 by the
Fokker Company as an 8 to 10 passenger
commercial transport plane. In design, in
constructional details and in efficiency, it is
a direct development of the well known F 3
type used with such conspicuous success on
the European air lines. Combined with the
uqfaﬂmg reliability and power output of the
Liberty engine, the same qualities which
have largely contributed to the success of
the Fqkker planes in commercial service
_Originally designed for a total commer-
cially loaded weight of 8500 pounds the
Air  Service found it possible to ove'rload
this airplane up to 10,860 pounds and achieved
a safe start and maintain safe flying quali-
tzlzess m"the ai;. The plane carried about
gallons of water and
quantity of oil. Mo Sl
WING CONSTRUCTION

_ The monoplane wing is of a co i
similar to that of the small Fokkcnrs t;ﬁi?gs
monoplane and the F 3 commereia] type
excepting that while the smaller types haye
one piece wings, the F 4 wing is built in
three sections to facilitate transportation b
road or rail, which will be understood o
view of the fact that the span of this v\;it:n
is over 80 feet. The wing is built up oﬁ
two immense box-girder spars of spruce
and birch veneer, with ribs of solid byt thin
birch veneer. The covering of the wings
ply veneer, a type

as also been proyed
ast three years to he
lity under al| weather

in practice during the |
of extraordinary durabi
and service conditions,

o The main changes made by the Army Air

in the original Fokker F 4 mon.

gallons, which quantity proved sufficient for
the World’s Endurance Record made April
17th, 1923, of 36 hours and five minutes
The gasoline is fed to the carburetor by pump
from the lower tank, into which the other
tanks can be emptied under control of the
occupant of the cabin.
PILOT CONTROL
_ Originally controls for only one pilot up
forward beside the engine were provided
but the new installation made by the Al
Service added a complete pilot's control and
instruments inside the cabin; on the [
hand side the windows were enlarged down
to the floor and a sliding door was provi
i the side of the fuselage next to the a5
sistant pilot’s seat. A small triangular doof
was made in the front cabin wall behind the
original pilot's seat. The entire arrang®
ment enables the occupant of the cabin
take the controls while the pilot come
through into the cabin and changes Pl
with him. In the flights of Lieutenants
I\clly and Macready this arrangement
carried out so that the pilots changed placts
every six hours, .
Besides the fitting of the large £asoli®
tanks and the reinforcing of the center 9”}
tion of the wing to support the weight ©
the suspended tank, a great many aumlﬂ_:-‘:
mstallations never hefore fitted to ”:da
Plane were installed and the greatest © and
'ﬁ““ be given to Lieutenants Kelly the
acready, assisted by the engineers of §
(gineering Division at McCook Field:
}el. exceedingly clever and thorough Wa¥ As
Which these details were carried out. '
an illustration of the thought exPe“d:f#
Roy be mentioned that during the Endt
oecord flight, the glass tube gasoline
N the main tank was broken and re
Y :-dspare which was carefully st0
Sl i he new installations made I
S for catching expansion water
cooling system and pumping it back
System. " Ap arrangement was alse
 Epv Whereby an anti-leak compound
Jected into the cooling water.

%ﬁ%&?@%




QUARTZ

The Bullet Cuts a Wire and Causes An Elec-

tric Spark To Flash Just Before the Bullet

Passes By the Photographic Film, Thereby

Furnishing a Record of the Flight of the
Missile,

!‘ BULL

CONTACT G

The Bullet Breaks

T w o Contacts, Par- The Addition Shown
tially Discharging the Above, To Fig. 2,
Condenser. The Gal- Makes Possible the
vanometer Measures Detection of Any
the Remaining Error In Measure-
Charge. ment.

By HAROLD F. RICHARDS,

KXIX.
ometers for Six-inch
Shells

ERE is a problem for all those

practical electricians who think

that electricity is good only for

lighting lamps and running sub-

way trains and energizing mag
nets that lift locomotives. We have a stout
little cannon, a few tons of powder, all the
six-inch shells we care to use, and plenty
of room, and somebody interested in such
things tells us to find out how fast those
shells can be made to travel. He cautions
us specifically that the speed must be given
in feet per second, to the fraction of a foot,
since he already knows that the shell ordi-
narily reaches a target ten miles away soon
after being fired; and furthermore, he says,
it may be a good idea to use different
charges of powder and find how the speed
varies; and also to measure the speed at
several different points of the same path
without touching the shell, in order to learn
how rapidly the speed falls off on account
of air-resistance; and as a final suggestion
he wants us to determine exactly how much
slower the shell looses given speed if it is
fired at an angle upwards so as to pass
through the rarer air of the upper at-
mosphere.

We may picture ourselves balancing in
an airplane trying to dodge while snapping
a stop-watch as the shell passes the two
ends of a yardstick, and conclude audibly
that speed is a problem for mechanicians
and not for electricians. The gentleman who
for some reason desires all this information
mutters something about fine electricians and
goes off; and after firing a trial shot and
discovering that the shell reaches a dis-
tant target a good while before the sound of
the explosion gets there, we conclude that
there may be something about electricity
which cannot be found in the Handbook for
Electrical Engineers. Finally we look up
the members of the Clark Institute of Bal-
listics and the London Physical Society and
the Ordnance Division of the U. S. Army,
and learn how electricity can be used to
measure high speeds such as 2,400 miles
ver hour and intervals of time as short as
4 millionth of a second. After digesting
““9 information we perform certain inter-
tsting experiments.

Electrical Speed-

PHOTOGRAPHING A BULLET IN FLIGHT

Before actually measuring the speed of
the large shell it seems best to experiment
with ordinary rifle bullets, and we begin
by photographing the bullet at a given
point of its path in order to find whether
it is still traveling nose foremost.

For this purpose the electrical camera
shown in Fig. 1 proves to be very satis-
factory. Obviously the photograph must
be taken instantaneously, and no shutter can
be made to work with sufficient rapidity to
catch the bullet in its flight; so the bal
listician takes advantage of the lag of an
electrical circuit to produce a flash of the
spark-gap at the instant the bullet passes
abhove the photographic plate. The power
switch is closed just before the gun is fired,
and then the projectile breaks the primary
circuit by cutting a thin wire. This causes
a single heavy electro-magnetic pulse in the
secondary, by induction, and if the capacities
of the condensers in the two circuits are
properly chosen the flash at the spark-gap
can easily be made to occur just as the bul-
let passes between the quartz lens and the
film. The wire which is severed can be
made very thin, because if the switch is
thrown just before the gun is fired, the
wire will not have time to fuse before be-
ing cut. A falling body can conveniently
be used to close the circuit and fire the gun
in rapid succession. By properly adjusting
the resistances and capacities of the two
circuits, the experimenter can control the
position of the photograpl-! on the plate to
within one-quarter of an inch, correspond-
ing to a time-interval of the order of
1/100,000 of a second.

DETERMINING THE SPEED OF THE
BULLET
The speed of the bullet is then easily
determined with an apparatus such as that
shown in Fig. 2. The measurement de-
pends on the fact that when the two plates
of a charged condenser are short-circuited,
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PATH OF SHELL

Fig. 4 Shows the Electric Speedometer For Meas

uring Bullet Velocities, The Magnetized Shell

Passes Through Two Solenocids and the Electrical

Impulses Generated Are Recorded On a Moving
Film By Means of An Oscillograph

Ph. D.

the discharge not take place instan
taneously, but during a finite time. The
period of discharge is very brief, of course
as anyone who has joined the terminals of
a charged condenser and seen the resulting
flash will appreciate at once; but neverthe
less the actual time required for an ap-
proximately complete discharge can readily
be calculated as soon as the capacity of the
condenser and the resistance of the dis
charging circuit are known. Furthermore,
if the terminals of the condenser remain con-
nected for so short an interval that only a
partial discharge occurs, it is possible, by
measuring the remaining' charge with a
ballistic galvanometer, to determine exactly,
to the millionth of a second, how long the
discharge continued. The principle of the
experiment is now apparent: contacts are
so arranged that the bullet, by breaking them
in succession, allows the condenser to dis
charge during the time required for the
bullet to pass from one contact to the other

The battery switch (Fig. 2) is closed
charging the condenser to the full voltage
of the battery, and the bullet is then pro
jected so as to break the upper contact
first. The battery is thus cut out, and the
condenser discharges through the resistance
until the lower contact is broken by the
bullet. This terminates the discharge, and
the condenser stands insulated with its re
maining charge. The condenser key is then
depressed, causing the charge to pass through
the ballistic galvanometer, which swings
under the electric impulse very much as a
suspended pendulum moves under a me-
chanical blow ; and by reading the maximum
deflection of the needle, and knowing the
sensitivity of the galvanometer, the capacity
of the condenser, the original voltage, and
the value of the discharge resistance, the
time during which the condenser discharged
can readily be calculated by the well known
logarithmic equation. Dividing the dis
tance between the contacts by this time, we
then have the speed of the projectile.

For example, if it is found that the
original charge of the condenser was twic
as large as that which remained after the
bullet was fired, we take the Napierian

(Continucd on page 380)

does
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Fig. 2 Shows One of the OrigiAn:ll Commercial Phono-
graphs Manufactured. It Is Equipped for Recording and

In the Upper Left Hand Corner of Fig. 1 is a Top
View of the Original Bell and Tainter Phonograph.
“A” Shows the Recorder and “B” the Reproducer. The
Lower Right Hand Corner Shows the Apparatus in Use,

Reproducing and Works by a Foot Treadle.

A Large Cylinder Type of Grapho-

phone is Shown Below in Fig. 4.

Note the Large Horn Which Gave
Quite a Volume of Sound.

The Non-Set Auto-
matic Stop Which is
Fully Described in
the Text is Illustrated
Below in Fig. 6.

Graphophones is Shown Above In
ucer Are Fastened m‘“ﬁi;ﬂ

Follow the Groove in the
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Phonograph Evolution

built by Thomas A. Edison, which

consisted of a cylinder coated with

tinfoil, upon which was impressed
ibrations by means of the human voice.
Mr. Edison did some experimental work
zlong this line in 1878, but it was not un-
til 1887 that he developed his findings to
an extent which rendered the results com-
pxe_rcially practical.

% VERYONE is familiar "with the
account of the first phonograph as

lBELL AND TAINTOR'S EARLY TALKING
MACHINE

In 1886, Chinchester A. Bell and Sum-
ner Tainter jobtained a patent on an ap-
paratus for recording and reproducing
<peech and sounds. We are illustrating
in Fig. 1 some of the drawings taken from
their patent specifications. It will be no-
ticed that instead of having the recorder
or reproducer move along the face of the
record as is done in the present-day ma-
chines, the record is made to move hori-
zontally as well as rotate, and the record-
er or rcprodp_ca-kminninedinam-

»

then cuts indentations corresponding to
the sound vibrations.

_In Fig. 1 B we have the reproducer
with the needle or stylus shown at d.
This is held between a strip, e, and a cir-
cular piece of hard rubber c. a is the
metallic standard through which passes
an air tube which ends at disc, b, in the
center of which is a hole. When the
stylus, d, is vibrated by the impressions
on the record it causes the column of
air to vibrate, whose vibrations are in
turn transmitted to the ear which is
placed either at the mouthpiece or to a
special pair of ear pieces.

In recording with this instrument a
person spoke into the mouthpiece as il-
lustrated and when he desired to hear his
own voice he removed the recorder and
substituted for it the reproducer. Then,
by listening at the mouth piece or mak-
ing use of special ear tubes it was pos-
sible to hear the sounds. It must be re-
membered that during all this process it
was necessary to have the disc rotated by
hand.

MANY STYLES EVOLVED

OQur second photograph shows one of
the first commercial machines which al-
lowed both recording and reproducinf.
It was actuated by means of a foot-treadle
similar to that used on a sewing machine.
In fact, the entire apparatus bore a great
resemblance to that household necessity.

Qur third, fourth and fifth photographs
show different types of instruments pro-
duced at different stages of development;
the third and fourth using the obsolete
cylinder records and the fifth bearing a
great resemblance to our phonograph of
%tht it used a disc record. In
g- it was necessary to balance the

and reproducer carefully so as to re-
duce the wear and tear on the record to
minimum.

NEW AUTOMATIC NON-SET STOP
‘Qur sixth Mﬁo:o shows one ?‘f tg
; applied to phonographs
) : a clever means for s::et?-
g the motor when the
is reached. This

When the motor is started by the ma
ual lever it will be seen that the governor
brake, 9, will be released by the action of
the square hole, 5, on the pin, as the lever
pivots on its fulcrum, 4, This action al
lows the motor to start, and also causes
the pawl, 10, to snap past the pin 11 to
the position shown. It also releases the
so-called interrupted wheel, 12

The arm, 13, is frictionally clutched to
the tone arm so that it can move with
the same, but upon being stopped will
not interfere with the movement of the
arm. As the reproducing needle travels
along the grooves, the lever, 13, presses
on 14, which is attached to the lever, 15,
which causes the latter to pivot on 16
till it hits the stop, 17, causing the end,
18, to slip past the pin, 19. Wheel 12
then rotates for nearly one full turn in 2
clockwise direction until pin, 22, engages
with the small tooth, 23. Also pin, 11,
clears the pawl, 10, and the pin, 19, is
in contact with the end 18

ACTION AN OSCILLATING ONE

The movement of the wheel, 12, is now
changed to a limited oscillating action which
action occurs every two revolutions of the
disc shaft, the nose, 18, causing it to move
in one direction and the pin 22 causing
it to move in the opposite direction.
Wheel 21, is moved by the gear, 20. The
lever, 13, also progresses and retrogresses
alternately without interfering with the
movement of the tone arm, being pushed
by the projection, 14.

When the needle reaches the end of the
sound spiral, the progressional action of
the levers, 13, and 15, cease but that of
the pin, 22, continues. Therefore, it will
swing over to the curved side of the large
tooth and cause the wheel, 12, to move
clockwise, carrying the pin, 11, against
the nose of the pawl, 10, and causing the
brake lever to act upon the governor disc,
thereupon stopping the motor.

This feature is one of the latest devel-
opments in the phonograph world and
has achieved great popularity due to its 5
features of being foolproof and entirely
eliminating the human factor, as it needs
no setting.

While it is entirely possible that many
greater features will be added to the pho-
nograph in coming years still it can easily
be seen that wonderful advances have
been made to this date over the antiquated
apparatus shgwn in Fig. 2.—Photos, cour-
tesy Columbia Graphophone Company.
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- NE of the most entrancing subjects
which cinema producers and photo-
graphers have endeavored to place
before the public time and again,
is that showing the dawn of crea-

tion, and especially the beginning of our
carth. The editor recently had the pleasure
of being present at a private presentation
of a new film, forming reel No. 1 of a
series on “The Science of Life.” This movie

i shows at the beginning the earth revolving

I in space, and clouds of hot vapor envelop-

ing it. A caption tells us that—the earth

was not alwavs in the condition that we
knew now, and informs us that once it was

a hot body revolving in space, like myriads

of stars that we now watch and study

through our giant telescopes.

The next scene shows the earth’s crust
| & starting to cool and wrinkle up, this part of
é k- the picture being done in a very clever way,
| illustrating the various strata of rock.
P Cavities are formed due to the wrinkling

HE two notions telescope and micro-
scope seem to exclude themselves and
the composition telescopic microscope
seems to be a contradiction. A tele-
scope is, as is well known, an optical
instrument, which serves for the observation
of objects which are far away. On the con-
trary a microscope is used for very small
ec wluchfare allrays“i;tmtb_e g;:’est
of our eyes. is, a
telescopic microscope? Well, it is a

very

rally be quite adequate for viewing objects

process, and it is very instructive and in-
teresting to see the various ground layers
of the earth rising and falling under the
play of natural forces. Shortly some of the
hnl]n}\'s tormed by the wrinkling of the
earth’s crust fill with water, and we have
oceans, 151]((‘5 and rivers.

Th1s_ film would be an excellent one in
the editor’s opinion, for use in public schools
and other educational institutions, and
should form a part in the instruction in
gcugrapl_m_v ana astronomy. The beginning
of life is shown in an authoritative scien-
tific manner and it is most absorbing even
to the layman who knows nothing of biology,
for he can easily understand pictures. The
hrst'form of life on the earth is illustrated
as single celled beings, which were taken
with the aid of a very powerful microscope
and high-powered electric lights, under the
direction of the U. S. Bureau of Public
Health Service. One of the first stages of
life shown, is, of course, the amoeba, and

ments, in -weaving and spinning mills, bx
zoologists, botanists, medical men, collectors,
and connoisseurs.

The telescope itself, without front lens
attachment, is available for use as a field
glass or in the theater. With the aid of
the central conjoint focussing mechanism
or by rotation of the eyepieces it can be
focussed upon objects only two yards dis-
tant. Its capacity for being focussed within
such extensive limits will cause the instru-
ment to meet with a wide appreciation among
nature students, frequenters of picture gal-
leries, museums, theaters, and such like.

Telescopic magnifiers are available either
for use with one eye (monocular pattern)
or for use with both eyes (binocular pat-
tern). The binocular telescopic magnifiers
have this material advantage that they en-
able objects to be seen in solid relief. Solid
objects seen through a binocular glass pre-
sent a far more realistic appearance
when viewed through a monocular one. The

) ; ic magnifiers would natu-

shown,

several fossil imprints on rock are
and -it is explained how from the

study ot
these fossil remains found in rocks, the
history of life on earth has been traced.
To give a clear idea of how the first forms
of animal life on earth gradually grew and
changed into other larger forms, a little
animal called the cohippus and resembling
a horse, and measuring but a few inches in
length, is shown ; this corresponds accurately
to researches and studies carried out in trac-
ing the history of life on earth. Following
this several other animals (checked with
fossil life remains at the New York Museum
of Natural History) are shown with X-ray
views of their bony structure, until finally
we come down to the present-day horse. It
is hard to exaggerate the value this picture
would have in the hands of practically any
teacher of geography, biology and astronomy,
in the average public school or high school,
whete a suitable lecture is given with it.
IMustrations Courtesy The Bray Productions.

it 3 _ A Telescopic Microscope
By DR. ALBERT NEUBURGER

on the flat, such as documents, drawings,
art prints, etc.,, and in all cases where it is
cssential to obtain the highest available de-
gree of magnification.

The customary field-glasses (single and
double patterns) are adaptable for use as
telescopic magnifiers (field-glass magni-
fiers). When equipped with two identical
front lens attachments, binoculars become
available for use as stereo-telescopes.

The telescopic magnifiers can be especially
useful as an aid to vision in cases of weak
sight, especially when the visual capacity
is far impaired.

For intermittent use, when it is not neces-
sary to have the hands disengaged, the most
convenient method is to hold the telescopic
magnifier in the hand without any supporting
device. Where these are required they may
take the form of head bands, head clips, or
stands (with or without fine adjustment).
The latter are mainly intended for the use
of weak-sighted persons, for whose con-
venience there is also a special reading desk.




Storing Steam for Use When Needed

By ISMAR GINSBERG, B. Sc., Chem. Eng.

TEAM is evaporated water. It is the
liquid, water, converted by heat
through elevation of temperature into
the gaseous condition. We never see
g steam. The white cloud, escaping
Irom the water kettle, from the valves on
radiators, from exhaust pipes of locomotives
and stationary engines, is not steam, but fine

particles of condensed water. Steam is
colorless just like air. When steam comes
in contact with a surface or any other
medium, as for example air, which is at a
temperature below the boiling point of water,
or 212 degrees Fahrenheit, a part of the
steam is immediately condensed with the
formation of a white cloud.

DR. RUTHS, SWEDISH ENGINEER, IN-
VENTS STEAM STORER

Steam is made "as and when it is needed.
It has not been possible to store steam
cconomically and practically for future use
by any means known up to the present time,
before the Swedish engineer Dr. Ruths de-
vised his steam storer or accumulator. The
reasons for this are quite obvious. In the
first place steam can only exist as such when
the temperature is high. As soon as the
temperature decreases, the steam condenses
and forms water.
of steam is very great. For example, one
pound of water at 212 degrees Fahrenheit
and atmospheric pressure will produce 26.79
cubic feet of steam. A pound of water will
accupy only 1-62.5 cubic feet or 0.016 cubic
foot, while the steam, produced thereform,
will occupy 26.79 cubic feet. It is easy to
see that it would be a practical impossibilty
to store very much steam, even if the tem-
perature conditions were favorable. Of
course, it is possible to store the steam under

e just as any gas is stored under
where a large volume of the gas
into a small cylinder, as in the

h gas, but this

feasible for
temperaturc

Then again, the volume

of boilers. The result is low efficiency of
operation. The reason for !hi,\‘_\’;ll‘lﬂ]]lk' de
mand for steam is due to the fact that the
steam is used for other purposes 1n tlui
plant than for producing power. In a paper
mill, for example, it is used in heating up
the digesters which convert wood and other
paper making materials into pulp; 1t 1s also

On the Left is Shown
the Steam Storage
Tank in Actual Opera-
tion. The Steam is
First Generated and
Then Lead Into the
Storage Tank Where it
is Condensed by the
Water Within. A Full
Explanation of the Ac-
tion of This Tank is
Contained in the Text.

A LALAAALESAELLARLUL AL M SOABRE 454 W51

employved in the drying cylinders on the
paper making machine for drying the moist
sheet of paper after it leaves the Fourdrinier
wire. It finds similar uses in chemical
plaats, plants making soap, dyes, food prod-
ucts, rubber, steel, and in fact in almost any
establishment where heat is required in the
manufacturing process. In every case this
means variation in steam consumption and
high cost of steam production.

DETAILS OF STEAM STORER

The new machine that stores steam and
delivers it in excellent condition for use
in various operations is known as the Ruths
steam accumulator. It is a large steel tank
with rounded ends. The tank is provided
with double walls and the best heat insula-
tion available. It is filled about nine-tenths
full of water, and the insulation is so per-
fect that no matter what the temperature
is on the inside, it is cold on the outside
surface. The tank is provided with a steam
+dome on top in which the discharge or
safety pipe is connected. The charging pipe
passes through the top of the tank and opens
mto a long horizontal pipe, extending along
DOUBLE ACTIN

CHARGING LINE VALVES(\:T G

the entire length of the tank, PrOvideq
numerous small charging necks oo T
at right angles to the horizonta] ; Necte

steam enters the apparatus throygp .
necks and is condensed by the Watefhcoth-“e
in direct contact with it. The steam is Ming
tically speaking, stored in Prac.

A = /i . the Water 1
quantity of which is accurately b
hefore the apparatus is put into operat;
The charging outlets are surroundeq yix
tubular casings to distribute the Steamj-!h
it enters the apparatus. Both the cHac &
pipe and the discharging pipe are

i Provj
with double acting valves of special cg?}
struction and possessing a high it 4

sensitivity.

The apparatus is located on the maj
steam line. The valves are adjusted o th;:
they work at the proper pressures The
capacity of the boiler plant is calculated t,
supply a certain average quantity of steam
per hour to take care of normal operations
of the plant. When the mill is not work;
to capacity or when a part of the manufac.
turing process is temporarily shut down,
waiting for another part to catch up with
it, the boiler plant is of course producing
more steam than is required. The resylt
is that the pressure of steam in the steam
line builds up and the double acting valve
on the steam inlet line to the accumulator
opens and allows the excess steam to flow
into the machine and store up in the water.
If the demand for steam suddenly increases,
the first thing that happens is that the flow
of steam towards the accumulator js stopped
and then the double acting valve on the
steam discharge line opens and the stored
steam from the accumulator is permitted
to enter the steam line,

RESULTS OBTAINED

Very remarkable results have been ob-
tained with this apparatus. The use of
the machine has made it possii le to work
with fewer boilers and less labor. The
largest Ruths accumulators built up to the
present time allow the discharge at the
maximum rate of 100,000 kilograms of steam
per hour from the machine, that is more than
220,000 pounds of steam per hour, without
the steam losing any appreciable pressure.
It has been remarked by the President of one
of the largest paper concerns in the coun-
try, after he had seen the machines in action
in Europe, that in one case the steam la¥
dormant, was stored up for three weeks
m the accumulator and then practically all
of it was recovered, as the loss was onl¥
about two per cent.

DISCHARGE OR
SAf ETY NOZZLE

/" HORIZONTAL DISTRIBUT-
£

NN 7 \\\\

1 /
TUBULAR ‘casi FOR
DISTRIBUTING g\'mEAM

by Coreoin the Upper Left Hand
Y Comparison With the Text Their
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How Uncle Sam “Keeps Tab” on Fliers
By S. R. WINTERS

U. S. Bureau of Standards Wind Tunnel For Making Airplane Test.
This Tunnel is Also Used to Test Automatic Roof Ventilators. The
Air is Drawn Through the Wind Tunnel by a Powerful Motor-driven Fan.

How Uncle Sam Keeps Track of His Airplanes. The Blackboard Map
Corresponding to the One Shown Below, is Kept Up To Date every Few
Minutes by Radio and Wire Reports on Airplane Positions and Weather.

0 IEUT. WRIGHT weather for the forth-
makes forced land- / coming twenty-four hours
i 1, SELFRIDGE 2 is to be fair or foul, 1s a
‘I'l){gin:i?r I;\'szoi?l- \ MT. CLEMENS D “] board reserved for posting
juries to personnel. g $is fi meteorological  information
D. H. 4 plane is partially g KOkOMO ,'H existing at each of the seven
ek, Repur bbumade || 0O e B v g m
Withua variation in the CHANUTE FIELD )i MITCHEL FIELD of advance weather fore-
text, this imaginary message [ RANTOUL w58 MINEOLA casts based on reports made
is ﬁkely to be true to life \ } L AMP VALE available to the control office
. N ! t N= T —————, ; - ¥ . -1
at any time, and although “£T.BEN.HARRISON | 7 : ABERDEEN ?}f eachd(:lr the sta'tlor‘léhalou:g-
L the accident may occur hun- { ’ e 9 IN FIELD” ! e model airway. e re
dreds of miles from the Na- 5 £ ¥s NDSVILEE =—BOLLING FIELD verse side of this board con-
i i g e \ WASH. D.C. tains information of par-
EREE il the repod s {-s° MeCOOKFIELD \ i o
written on a blackboard in ] DAYTON ticular value to aviators

a room at Bolling Field,
‘Washington, D. C., a few
minutes after the mishap.

And, thereby hangs
of “How Uncle Sam Keeps
Tab on Airplanes in Flight.”
The Air Service of the
War has a net-

LANGLEY FIELD
HAMPTON

® OPERATING GOVERNMENT FIELD
® SERVING GOVERNMENT FIELD
O ORGANIZED INTERMEDIATE FIELDS

contemplating flights, and
this is known as the Awziation
Weather Forecast, predict-
ing the state of the upper
atmosphere for the different
sections of the airway.

A blackboard, extending

way,” and the dates on which these flying
machines make cross-country flights are so

over nearly one-half of the
side wall of the 110 by 20 feet of the Opera-
tions Office, is reserved for the dispatching

| Airway. y-  arranged that at least one airplane flies either  of aircraft on these periodical cross-country

1_ Illinois; east or west over the Allegheny Mountains  flights. One section of this board indi-

| Clentis ichigan: daily. cates the flying schedule in effect; an-
o

The Airways Office of the Air Service, in
Washington, under the direction of Captain
Burdette S. Wright, controls the movements
of Uncle Sam’s aircraft on these periodical
flights over a vast and populous area of the
United States. Out at Bolling Field, under
the active guidance of Captain St. Clair
Street, the Operations Office marks a de-
parture in the control of the movements of
these mechanical birds of flight. Here, in
a room, 110 by 20 feet in dimensions, de-
signed and built for this specific pu 1
Y occurring at Mitchell Field, m

crash
Island, New Y. hundreds of miles away,
is almost hed by means of radio-

i ’_ml.%;’m

other portion contains a line drawing of
the model airway, or a section for posting
weather conditions as they relate to the
different points along the Government ajr-
way. Also, this board carries in suspension
a group of miniature models of aircrait,
these representations serving, in a graphic
manner, to show the location of each air-
plane in flight, according to the latest in-
formation received by radio-telegraphy.

If a unit of aircraft is delayed at a ‘sta-
tion—say, for instance, at Chanute' Field,
at Rantoul, Illinois—this is indicated on the
blackboard, as well as information pertain-
ing to the cause of the delay, and the name
and type of the machine are given. A third
section of this large bulletin board is re-
served for announcing the arrivals, depart-
ures, expected arrivals and expected de-
partures of air-going machines. In a
measure, it is a railway-train bulletin board
adapted to the facilities of transportation

the air. The names of the per-
sonnel, the home station, and the type and
number of the airplane are supplementary
information contained on the Model Airway

(Continued on page 376)



New X-Ray Plates

,_ . - : e R ERE R
By DR. H. BECHREKN

T is almost universally known that the
ordinary photographic plate is very
sensitive to the blue and violet end of
the spectrum, and nearly entirely insensi-
tive to the red, orange and yellow side.
Upon such a plate even a dark blue sky will

appear almost white, while flowers of a
radiant yellow and trees of a light green are
seen in the photograph darkly outlined. By
adding various chemicals or coatings to the
ordinary plate, it is quite easy to sensitize it
so that a chromatic plate will be prnduced'_

which plate will record light

: Waves ¢
longer wave-length, such as “tnow‘\ts of
green. \ picture taken with this ol y and
be produced with the same de ate il

ek N
and dark, which the naluralggzt.;_“’ lighy
establish in the human eye, For € woylg
vellow would appear light, while d;nar;mm
would appear dark. Tk bl

Rontgen or X-rays differ from gy
nary rays of light in one important dOF‘d‘l.
The wave-length is extraordinarily ?]t.u!.
\lthough many plates have been d‘:\‘cls( ort,
for X-ray work, which gave more *Bli)md'
tory results than the standard plages l,ilac.
upon the market, no attempt has heey nlll;lilclid
up to the present time to sensitize the D\amr
for extraordinarily short wave-lengths \utt\‘
as those emitted by the X-ray tuhe_. T]::
X-ray photographic plate, therefore Iml-
differed in no way from plates for vnlhe:
purposes. For this reason the exposure re.
quired was rather long due to the relatiye
insensitivity of the plate to the shorter waye.

Photo No. 1 Is An X-Ray Picture of the Knee
Taken With Ordinary Plates. No. 2 Is the Effecy
Produced on Neo-Rontgen Plates. No. 3 Is
Photo of the Hand Taken On An Ordinary Plate,
Half of Which Was Subsequently Exposed Tg
Yellow Light, Blotting_ QOut the Image Almogst
Entirely. The Same Effect Tried On Photo No, 4
Produced No Loss of Detail

lengths, and there was little difference be-
tween hard and soft rays; in other words,
short wave and long wave X-rays. On this
account, there was little contrast in X-ray
photographs. In addition to that X-ray
plates were far too sensitive to ordinary
light.

Dr. Schleussner, a well known German
authority in photo-chemical matters, has
succeeded, after years of investigation, m
sensitizing photographic plates for X-ray
use by an addition of certain organic salts
which are absorbed by the grains of silver
bromide on the photographic plate. The
plate thus formed is very responsive to0 the
soft rays of an X-ray tube. The soft rays
are relatively longer than the hard Rontgen
rays. One could compare the soft rays with
visible vellow-red light, and hard rays to
blue-violet light, if their effects on this nev
photographic plate are used for the com
parison. Photographs taken with such plates
give very real contrasting effects. d

In the picture of the elbow reprodu'{eh
here, the first photograph was taken w'}ll
the ordinary plate, and the second with ti¢
new Neo-Rontgen plate. These new 93‘?“
are hardly affected if exposed wholly or !

(Continued on page 376)

An Unusual Meteorite

On Thursday, January 25th, an unusual
phenomenon was witnessed in the Canton-
ment of Quetta, on the Northwest Frontier
of India, a large meteorite falling to earth
during the course of a thunderstorm, at
about half past two in the afternoon.

A Strange Metcorite Phenomenon Is Shown In

the Meteorite Pene:

*ﬂm Straw Near ""r?
Until Several

Not Fire To the Straw
the 1 ¢ Setting o




In Fig. 2 a Compromise in
Streamline Body Design s
Shown, the Upper Part of the
Body Being Placed as Far Back
as Possible to Avoid Sharp In-
terference with the Air Currents.
A Still Better Design is Shown
in Fig. 3.

Above is Shown Ideal Streamline Body
for Automobile. As Will Be Seen
Eddies Are Formed, and the Resulting
Resistance is Very Little More Than
the Skin Friction Between the Air and
the Surface of the Model. In the Dia-
gram Nine Smoke Threads Are Shown:
of These Nos. 4 and 5 Are Diverted
to the Greatest Extent, the Adjoining
Threads 3 and 6 Already Show Flatter
Curves

e HORSE POWER

Fig. 5 Shows the Flow of Air Around a Standard Type
of Closed Auto Body Traveling at High
Eddy Currents Formed in the Various Angles About a
Body of This Design, Cause a Greater Amount of Power
to Be Consumed in Driving Such a Body Through the

Speed. The

Air at a Given Speed

60 80 I 120
moPEED INMILES PER HOUR

EDDIES

By Suitably Streamlining Automobile Bodies, More Speed with Less Power Becomes
Made with the Aid of Smoke Streams and Wooden Body Models of Different Shapes.
Horsepower Required to Overcome the Air Resistance Alone of a Standard Closed Body Is Muc

Possible, as Will Be Evident by Studying the Accompanying Diagrams
By Studyiné the Diagram, Fig. 4, Tt Will Be Seen at Once that the
h Greater Than That of a Streamline Body. At 100 Miles

per Hour, One Hundred and Fifty Horsepower Are Required or Rather Wasted, in Forcing a Standard Closed Body Through the Air, While a Streamline

Body Only Absorbs Slightly Over Fifty Horsepo

'wWer.

.

More Auto Speed With Less Power

HEN the motorecar designer had
exhausted all possibilities of
speeding up his cars without
further increasing their power,

he consulted his colleague, the .

aeronautical engineer, and the Ilatter
showed him how he could actually con-
struct much faster cars, using even less
power than that of present standard types
of automobile engines.

Small wooden auto models of about one-
tenth full size were made and suspended
m a windtunnel.

Around such a shape as shown in Fig. 1
the air flows in steady curves, as indi-
Cated in the diagram; no eddies are
ormed, and the resulting resistance is
very little more than the skin friction

ween the air and the surface of the
model. In the diagram, nine smoke-
are shown; of these, number 4
5. are diverted to the greatest extent,
adjoining threads, 3 and 6, already

curves. Threads 1 and 8
only very slightly affected, and num-
<9 is not deflected at all.

é‘“ﬁi

I3

By C. A. OLDROYD

Unfortunately, a true streamline shape
does not lend itself readily to a car body
design, first for purely constructional rea-
sons, and second, because a streamline
shape iseat its best when in a free current
of air.

The streamline, therefore, had to be
modified by flattening the underside. As
a fast touring car must be comfortable in
all weathers, a closed body had to be pro-
vided. This was done by placing a sec-
ond streamline shape, this time only
streamlined in plan, on top of the first
body, the lower one. The upper body ends
in a knife-edge to prevent the formation
of eddies.

At first sight (see Figs. 2 and 3), the
new type of body seems rather strange,
and one is inclined to wonder why the
upper body has been placed so far back,
as otherwise the outline would appear
more balanced. It was, however, neces-

sary to place the upper part so far back,
if high efficiency was to be obtained, be-
cause the streamline shape is very sensi-
tive to any disturbance in the flow of

The Two Photos Above Show Recent Streamline Automobile Bodies of German Design.
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air, and with the .body set back, this in-
terference occurs too late to be harmful.

When studying the diagram (see Fig.
4), which shows the horsepower needed
to overcome the air-resistance alone, one
will see at a glance what a tremendous
step forward a streamline car is. The
curves show the horsepower needed to
overcome the air-resistance of a standard
closed body in one case, and of a stream-
line body in the other case.

Figure 5 gives the explanation, it shows
the flow of air around a standard type of
closed body travelling at high speed.

The “washing away” of the eddies takes
place between lines 1 and 2, some of the
eddies also disappear around the bodv
sides. 3

But Fig. 5 shows us even more than
that, it gives an idea, how far the dis-
turbance of the air reaches. Lines 1 4o
4 are severely_ deflected, the following
curves are easier, but even line 8 and
O are not yet straight lines, and the dis.-
turbance extends still further.




No Qil--Engine Stops

DEVICE has recently been designed

tor use on any internal combustion
" "“:4”-‘“'»‘\\']”1"& pressure lubricating
vstem, which will stop the engine at
any time when the oil system does
11}?1 act properly. The bottom part of
5.(' device is connected to the gaso-
me line, near the carburetor, while the

top opening of it is connected to the oil
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The Auto-
matic “No-
Qil” Cut-Off
Here Illus-
trated, Should
Prove a Boon
to Motorists,
and Prevent
Scoring the
Cylinders of
Engines, Due
to the Qil
Havi

Leaked Out
Because of a
Broken Fit-
ting or to
Neglect on the
Part of the
Autoist.

s s LS

4!

line. A diaphragm made of specially treated
Austrian goat skin, separates the oil com
partment the lower cump;i:'munf

1rom

where the gasoline flows through. As long
as the engine is running and the lubricating
svstem acting properly, the oil pressure

against this diaphragm will keep the valve
in the gasoline section wide open, allowing
the gasoline to flow freely to the carburetor;

When the Oil Pressure Falls, Ow-
ing to the Shortage of Oil the
Gasoline Flow to the Carburetor is
Cut Off, as Explained in the Ac-
companying Article, The Oil Pres-
sure as Long as it is Kept at Nor-
mal or Nearly Normal Value, Acts
on a Flexible Diaphragm D, Which
in Turn Holds Open the Gasoline
Valve E.

UL L A nunin

NEW NO-OIL CUT-OFF
(]}

GASOLINE SUFPL\;}

but when the m!‘lFupfﬂ_\- runs o

pump 1ails, the o1l pressyre » Or
spring beneath the ;-u\.,ﬁ;(,cc?fos andtlg:
the valve to close immediately 1‘};*{"0 Cang,
the engine. s SRy smp],is
; "Vhen the engine is voluntarily,

by the driver, the valve in the gag o9 9
automatically closes until 1:hegasulli_le e
started again, this preventing gas ‘i'.’glm- 3
age. Should his engine 5105&]50&‘% leak.
be undecided as to the cause, }'letc: dl’il‘cg

down a tester which is on top of 1 Dregs
and if the engine starts, aug f;}lwhhe de""irc,
soon as the carburetor is emptieq s}tlos
feel assured that the lubrication js g te )
ing proverly. One can also use ﬂ;)' work.
to refill the carburetor that has beep ';rt‘?ﬂﬂ‘

A. Testing rod to use when the dr'm‘.l
undecided as to cause of the eugin'm
ping. B. Ol line. C. Upper com Crst
where oil pressure bears against fﬁe
skin diaphragm. D. Specially treated A
tralian Goat skin which separates théus.
compartment from the gasoline ¢ v
ment. The pressure of the oil m
against this goat skin pushes the plu
that r,pc»n.s_lhc valve allowing the gas mlagoer
{reelyv. E. Valve plunger. F. Valv:
G. Spring which lifts the valve thus closi
it as soon as the oil system ceases to func-
tion, and does not have the proper pressure
against the top of the diaphragm, H. Gas-
line line.

It is a wonder that some genius did not
long ago, .brmg out a device similar to this
as there is more trouble encountered from
mmproper. lubricating conditions in automo-
Lile engines than one would imagine ofi-
hand. Some of the reasors that automobile
engines have their bearings burned, or some-
times have their cylinders badly scored and
grooved because of no oil, is due to neglh-
gence of the driver not watching the oil level
in the tank ; in other cases a leak has perhaps
developed unknown to the driver as he spun
along.

Contributed by Hexry S. Woon.

New Eng’ihe Anti-Stall Device

ORE than a few of our automobile

disasters arise from stalling of en-

gines. It is very easy indeed when
taking a rough railroad crossing at cautious
pace with engine closely throttled, or when
running in heavy traffic, with just enough
gas to keep it alive, for the roadway or the
driver to make a sudden demand for more
power—a demand which cannot be met with
the small amount of gas which the engine is
getting. The ;
gine is always embarrassing at the very least,
and it always brinfs within the realm of pos-
sibility a crash from behind or from the

anti-stall device has been
by a Brooklyn, N. Y.,
tor is connected

such a’ man-

.y

resulting stalling of the en-

the engine comes to a dead stop. When this
occurs, however, it acts instantaneously, and
tl_1e engine presumab]y being warm, comes
r!ght out of its stall. One’s hasty impres-
sion might be that it would be impossible
to stop at all, but this, of course, is not the
case. Switching off the ignition cuts off
the spark and cuts out the starter also, so
that the anti-stall apparatus does not c;)me
into play. A master switch is provided in
addition to the regular ignition switch. If
for any reason it is desired to run the car
wﬁ.h th; anti-stall device inoperative, this
switch is_opened. The ignition circuit re.
mains undisturbed, and the starter will work
when the starting pedal is depressed in the
ust_ml way, but the ignition and starting cir-
cuits have lost their connection, and the car
performs in the ordinary way, just as though
the m_t;l-sbt:ﬂ dc%?e ;_vere not present,
y il possible, for instance, to explor
trouble by spinning the engine with th:
rter. It is pointed out that there s really
reason why one should have to close
] its to start the engine.

n and for start-

ignition switch over accidentally, the engint
will at once start and attract the owner's
attention,

Master switch fo

A



New Apparatus for Micro-Photography

By Dr. H. BECHER

& Microphotograph of an Infectious Disease of the
Nose is Shown in the Reproduction Above.

N taking micro-photographs the crud-
I est extemporized arrangements have

frequently been employed. Perhaps
standing on the seat of a chair or top of
a table, the person taking the magnified
picture of a microscopic object had to
do his focusing in a very uncomfortable
position accentuated by the necessity of
using a camera with a very long bellows,
or he may have had to connect the mi-
croscope with the camera in a horizon-
tal position, almost as awkward if done
without special camera and stand. Fur-
thermore an intensive source of light was
necessary and above all the whole proced-
ure demanded a very great experience, For
instance, the focusing upon the ground
glass plate of the camera was exceedingly

A S.t‘rphihtic Disease of the Aorta is Reproduced
in This Photograph Which May Be Enlarged
Without Losing Its Sharpness.

difficult if moving objects had to be taken,
for before the slide could be gotten into
place, this moving object would have dis-
appeared. If ever it was possible to take
a photograph by such methods, it must
bel::-onsidered as a mere piece of good
luc

The photographic objective “Phoku”
and the camera belonging to it, which
has been devised by Mr. Siedentopf and
now manufactured by the Zeiss-Werke of
Jena, Germany, does away with all these
draw-backs. As the figure shows, the
“Phoku” camera is an exceedingly com-
pact instrument, having a height of but
3% inches, while all other cameras for
micro-photography, even those of small-
est size, are 12 to 20 inches high.

The most important merit, however, be-
longing to the “Phoku” is the fact that
focusing upon the ground glass is com-
pletely avoided. Intead of this the pic-
ture is thrown upon the photographic
plate by a triangular prism which at the
same time focuses the picture in a hori-
zontally adjusted side tube, from which
it is reflected again by a second prism.
This latter brings the picture slantingly
upward to the surface, thus allowing the
photographer to watch and control it
quite comfortably through the objective
in the vertical tube of the camera. This
enables the person taking the picture to
snap the moving object at the very mo-
ment when it shows itself most advan-
tageously. The photographs are about
134 by 2% inches in size. The apparatus
can easily be connected directly with any
larger camera. The adjustment for se-
curing sharp pictures is also quite simple.
In fact, anybody can within a very short
time get acquainted with the instrument
and gather the necessary experience for
making fine micro-photographs.

NOVEL MICROSCOPE ILLUMINATOR
A device giving a uniform and intensive
illumination %:-am all sides, is the apparatus

vented and patented Professor William
X: Beck, of the Univerr't’t'y of Dayton, called
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The Phoku Attached to the Top of a Microscope

is Shown in the Illustration Here Given. With This

Device the Excellent Microphotographic Pictures
Shown at the Left Were Taken.

“An Illuminating Device for Microscopes.”
The medium for the transmission of light
in this mechanism is circular in shape; it has
a central depression or well into which is
fitted a shell containing the object-platform
or stage. This platform can be moved up
or down by means of a knurled screw. The
inside portion of the medium above the stage
is beveled to form an angle of 99°, 20’ with
the horizontal, while the outside portion of
the medium has a slant of 135° with the
horizontal. The edges of the two beveled
slopes do not meet but terminate in a flat
surface to prevent injury while in use.
When in service, the light enters at Ay is
reflected at C,, and again refracted at D,
S0 _as to strike the object on the stage at E,
It will be readily seen that, on account of
the circular form of the medium, every part
of the object receives a maximum of con-
centrated light, which illuminates the object
. (Continued on page 411)
Long beliows camera
A _Carrara lens removed
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Popular Astronomy

By ISABEL M. LEWIS, M. A.

OF THE U. S. NAVAL OBSERVATORY

~ q . 1 Py ° L I | e
I.\I_{F‘ like human beings, have the Th@ Sociable Stars
social instinct. They travel through 1 ; h
o : 5 1 e y roud ] safely through
the universe in groups and clusters, that it is piloting proudly and satel
streams and drifts. Their small the universe. - o
tamily units consist of two or more Just as among humans famly groups -‘“I
members in revolution about a common  com associated forming communities with
center ot gravity. We refer to these family  interests more or less in common, so among

GLOBULAR STAR CLU
ABOVE PLANE OF MIL

DEPTH
10,000 L.Y.

POSITION OFOUR * CENTER OF _ .
OWN SUN IN A MILKY WAY &

LOCAL GROUP =
MILKY WAY

GLOBULAR STAR CLUSTERS
MOST DISTANT I BELOVY PLANE OF MILKY WAY
GLOBULAR STAR

CLUSTER 220,000 — %
LY. FROM Suyn

Diagram Showing General Plan of the Visible Stellar Universe and Relation of the Globular Star
Clusters to the “Milky Way” Which Forms the Equatorial Segment. The Globular Star Clusters Are
Approaching the Plane of the Milky Way at High Velocities. None Are Known to Exist Within it.

The Milky Way May Consist Partly of Disintegrating Clusters.

groups as the binaries or the multiple stars. the stars we find that these small family
The two members of a binary star system  groups frequently are gathered into loose-
may revolve almost in contact in a period Iy bound star clusters that are drifting
of a few hours or days or they may be so along or speeding along, as the case s
widely separated that years or centuries pass be, in the same general direction and with
before a single revolution is completed. equal speeds. Fully a dozen of M0 15cee

The larger family units of three, four, or open star clusters, as they are called, are
five or six members, the multiple stars, known to exist within a few hundred light-
usually form into sub-groups, two stars years of the sun and his family.
close together and in mutual revolution Te- OUR SUN IN A STAR CLUSTER
volving about a common center of gravity

with a more distant pair or an isolated Our own sun is in, though not of, one
star in a period of many centuries. We of these open_ clusters as one may be in,
know many of these star-families by name. though not of, a crowd. The cluster to

‘ho has not heard of Epsilon Lyrac, the which we refer is the Ursa Major cluster
quﬁﬂple star that cnnsis?ts of a widely which contains, among others, five of the
separated pair each member of wh]ch is in  seven stars in the Big Dipper as we_:ll as
itself a close double? Then there is Algol, Sirius, the brightest of the stars, which js
the Demon Star in Perseus, a close binary only eight and a fraction light vears away.
made up of two stars revolving nearly in Most of the stars of this Ursa Major group
contact, egg-shaped as a result of strong are extremely hot, white. hydrogen type
tidal reactions arising from a too close stars and they are moving parallel to the
proximity. And who that has seen will Milky Way in the general direction of the
ever forget the regal family groug of constellation of Ophiuchus with common
Theta Orionis in the heart of the Great velocity of twenty miles per second. They
Orion Nebula which is a sextuple star? appear to be gathered into a disk-like forma-
Here is a group of unrivaled splendor and tion for all of the members arc includeq

@m All of these stars are mas-  within a region that is approximately fifteen
Tlight takes many months, if light-years in depth and about one hundreq
ss their domain which is and fifty light-vears in diameter. Wighin

due to elec- the limits of this group there are many stars
: ' that do not belong to it including, as we
have said, the sun. It seems indeed to he
a remarkable fact that such an associateq
cluster of stars is so little affected by chance
stars that lie within it and, vice versa, that
stars that pass through the midst of such

a group pursue their course i
by its presence. Though the Starsdfmm
dently sociably inclined they Te evi.

ame time, not to be swerved from'a i;{ﬁhe
path s

\lnumvr \nil-kn(:\\_‘n moving cluster is b
Pleiades cluster which is at 3 distance
approximately three hundreq light-ypay.
This group has been very extensively s{uiia.“»
in recent years and it has been foung 1}!}&1
in a region two degrees square W-a}:
Aleyone, the brightest of the Pleiades s
the center there are more than two huﬂd.readl
stars that are moving in the same genery|
direction with equal velocities. The nakeg.
eye stars of the Pleiades with which we
are all familiar—the brilliant, helium starg
that are popularly referred to a5 “The
Seven Stars” or “The Seven Sisters”—an4
a few other prominent stars in this group
of the same type, that are closely associated
with the nebulosity of the Pleiades, are all
massive, giant stars fully one hundred times
more luminous than the sun. Yet the great
majority of the stars in this cluster are
dwarfs, the brightest of which do not sur-
pass our own sun in brilliancy and many of
which do not possess more than one hup-
dredth of its luminosity. This Plejades
cluster is one of the nearest and most thor-
oughly investigated of all the dwarf star
clusters and its stars do not appear to be
confined to any one particular type. It rep-
resents a heterogeneous collection of many
classes.

One of the most important and best-known
of all moving star clusters:is the Taurus
group or stream which contains® more than
two score members whose motions have been
thoroughly investigated. Among these stars
are some of the well-known naked eye stars
in the Hyades and other neighboring stars
distributed over an area of some fifteen
square degrees. It has the appearance of
a globular star cluster with a smal‘! con-
densation toward the center. Its distance
from the earth is about one hundred and
thirty light-years and its diameter is a littl
over thirty light-years. It is moving Wit
high velocity relafive to the sun in the direc-
tion of the constellation of Orion .aﬂd g
has been calculated that if its motion T
mains undisturbed it will appear after:l
lapse of some sixty-five million years a]l
an ordinary globular star cluster of fa"
srars with an apparent diameter about t¥
l'jirds that of the moon. The stars i ‘:;
Taurus cluster are giants from ten f0 "1"
hundred times more luminous than the -5[1.
and there is in our immediate stellar Ilelgm.
borhood no association of stars to be €@
Pared with this magnificent assemblage:

THE ORION FAMILY CLUSTER

Some six hundred light years away ‘S.IH,
magnificent Orion cluster consisting Ch.wu{-
of hril]_iant helium and hydrogen “'ta“‘,u-
volved in nebulosity, Here also is a &

-
The Stars in Th wn ConfEU.
i is Universally Kno - !

] Moving in the Direction 1“"’“",“»‘

the Arrows. Fj hem Belong to the “pipef

Cluster Kﬂuwnw:aoih': Ursa Major (lelm-_-‘ge

Shown) Group, Which Alse Includes St
Brightest Star in the SkF.



cration of stars including many of the giants
of the universe, though in this, as in all
clusters, it is the giants that receive the
lion's share of attention while in actual
numbers they may be greatly exceeded by
the inconspicuous, dwarf stars. In general,
the members of these clusters or streams
of stars are not of any one class or type,
though in some instances they seem to be
" dominated by stars of a certain type, such
as the hydrogen stars in the Ursa Major
group and the helium stars in the Orion
group.

The groups of stars that we have been
considering so far have, apparently, a com-
paratively small membership, a few score
of stars at the most, which the region that
cach cluster occupies is comparatively re-
stricted, being only a hundred light-years
or so in extent, and considerably less in
depth. Now it has been known for som
time that the sun lies in the midst of a loca
group of stars that includes all of the
clusters we have mentioned and a number
of others in addition. The Pleiades, the
Ursa Major group, and Taurus stream, the
Orion group and others appear to be sub-
‘groups in a greater organization that in
contents and dimensions resembles the Magel-
‘fanic clouds or one of the star-clouds of
the Milky Way. This local cluster con-
‘sists, evidently, of a conglomeration of stars
~of all types intermingled with extensive
‘nebulosity that is broken up more or less
. into sub-groups and clusters. Its extent
g is probably of the order of a thousand light-
‘ ears and it lies close to the plane of the
F ilky Way or Galaxy of which it, in turn,
is a subdivision or partially detached por-
tion. Owing to the fact that our own

i center of this extensive local
group of stars and is at the same time close
to lane of the Milky Way, toward
which majority of all the stars of the
universe crowd in a lens-shaped formation,
it rs as if our solar system were at
the center of the Milky Way. Simply as
a result of perspective we seem to be at the
{ a broad encircling band of stars

as a

ALPHA CORONAE
*

- f
» FIVE OF DIPPER STARS

IN URSA MAJOR

BETA AURIGAE

/*

DELTALEONIS
g

THE SUN SIRIUS

Some Members of the Ursa Major Star Cluster
Traveling With Equal Velocities Toward a Point
in Ophiuchus Near the Milky Way. All of These
Stars Are Marshaled in a Disk-Like Formation
About 150 Light-Years in Diameter and 15 Light-
Years in Depth With the Longer Axis Perpen-
dicular to the Milky Way. The Sun is Tem-
porarily Located Within This Region, But it is
Not a Member of the Cluster,

clusters, characterized by their enormous
distances, high velocities and the large num-
ber of stars of which they consist, as well
as their strong central condensations.
Though the diameters of these globular
clusters do not exceed several hundred light-
years at the most, they contain anywhere
from ten thousand to one hundred thousand
giant stars and doubtless many dwarf stars
in addition, that are too faint to be visible
in the most powerful telescopes at the enor-
mous distances at which these clusters lie.
The great Hercules cluster faintly visible
to the naked eye lies at a distance of thirty-
six thousand light-years from the solar sys-
tem and it contains some thirty thousand
stars that are visible upon the photographs
taken with the most powerful telescopes.
It is probable that there are also many
dwarfs in the cluster that lie beyond the
reach of the telescope, how many it is diffi-
cult to estimate, As the diameter of the
cluster does not exceed one hundred light-
years the stellar density must be very great,
far in excess of what it is in our own stel-
lar neighborhood. In a sphere of radius
sixteen light-years with its center at the
it has been estimated that there are about

stars including dwarfs and giants of
sizes and types. It is certain that near
center of a globular star cluster, where
condensation is greatest the stellar density
be far in excess of what it is in the
i rhood of the sun. The magnificence
the heavens near the center of a globular
such as the great Hercules cluster,
brilliant orbs closely grouped on all
i lies far beyond our powers to con-
ive for such a stellar visign has never been

Fresg

i

e

w to our eyes. The periodic fluctua-
in

brightness that are so characteristic

f many giant stars in globular clusters
jossibly originate in the close crowding

of giant suns.

VELOCITY OF STAR CLUSTERS

man ular clusters far
f.ge -cat Hercules cluster.
f these formations range
ousand to two hundred

such as exist m our owt tellar

Milky Way,

neighborhood, on the assumption that in their
attempt to cross the plane: of the Milky
Way, many globular star clusters have be
come partially disintegrated and disperse d

This would account for the existence in the
Milky Way of maiy isclated stars, as well
as of streams and dfifts of high velocity
stars, such as the Cepheid variables, that
are characteristic of the globular star
clusters. )

We have started with a consideration of
the smallest of stellar groups the double
and multiple stars, the family units, and we
have ended with the Milky Way the most
extensive and heterogeneous of all stellar
organization and the globular star clusters.
enormous stellar units, exterior to it, but
subject to its control. In all of these stellar
units, from the simplest and smallest to the
most complex, we see the associative ten-
dency, the working of the law of gravitation
which binds star to star and star-cloud to
star-cloud and produces star-drifts and
streams flowing to and fro through the uni-
verse. The sociable and friendly stars have
their family groups and their communities,
their fraternal organizations, their parades
and their marches, as well as we humans,
and there is no splendor to be compared with
that presented by these glittering orbs of
night, as they march down through the ages
to realms unknown.

CORRECTION NOTICE

In the Popular Astronomy article by
Isabel M. Lewis, M.A., entitled VENUS—
THE PLANET OF MYSTERY, which ap-
peared on page 136 of the June, 1923, issue
of this magazine, there was a mistake in one
of the illustrations. In the lower right hand
diagram on page 136, the distance from
Venus to the earth was mdicated as being
262 million miles. This figure should read
62 million miles, as is obvious in compari-
son with the 26 million miles indicated be-
tween the earth and Venus when the latter
two planets and the sun are in a straight line.

CALLS STARLIGHT SUNSHINE

According to Jean Durfay, who has just
reported the results of his observations for
several months to the French Academy of
Sciences, starlight has its origin and source
in the sun. ;

M. Durfay prepared extra-rapid photo-
graphic plates and fitted his apparatus with
an extra-luminous spectroscope for study.
He waited till the sun was 20 degrees below
the horizon to be sure to eliminate all action
of twilight and turned his apparatus to the
north. The plates, however, registered no
rays except those characteristic of sunlight.
M. Durfay concludes that the mysterious
night light is reflected from the sun and sug-
gests that a medium, either of solid bodies,
such as meteors, or some rarefied gas, oc-
cupies a considerable space in the heavens.

RED STREAK IN THE SKY SEEN AT
POUGHKEEPSIE

A bright red perpendicular streak visible
to the naked eye, appearing in the north-
eastern sky shortly after 9 o'clock on March
15, attracted attention for a radius of
twenty-five miles. Members of the Astrono-
my Department at Vassar College were un-
able to classify the appearance, after view-
ing it through a telescope in the College
.

aped like a lead pencil with its poin
up, the streak glowed and faded at intcr;’(;.lst.
.~ Rev. Father Hedwig, astronomhical expert
at the Jesuit Novitiate of St. Andrews-on-
t.hc-Hudson, .a mile north of Poughkeepsie
gave his opinion that the disturbance was
terrestrial. The body was not changing
its position with the stars.



verybody

By PROFESSOR JOSEPH DUNNINGIER

MYSTIC FRUIT

ERHAPS it would be impossible to
find 4 more mystifying and effective
€xXperiment in the entire field of im-
promptu conjuring than the one 1 am

+ about to describe. This experiment
1S not only exceedingly effective, but is one
that is of double value to the amateur con-

ery Surprising Feat,

NO. 5 OF A SERIES
The Secret: The number upon the paper
is forced, as it is a simple matter for the

conjurer to exchange the stack of sheets for
a set of duplicates. This exchange is made
quite unnoticed beneath the cover of the
table cloth while the seated conjurer is di-
recting attention to the bananas upon the
fruit tray. The duplicate set of papers have

By Cutting a Banana With a Piece of Thread and a Needle as Illustrated Above One Can Perform a
¥ Clever Manipulation of the Various Numbered Cards, it is Possible to Have

B
Draw a Certain Card and Then Peel a Banana and Find the Fruit to be Cut Into Just the Number of

Parts Indicated on the Drawn

jurer inasmuch as it is an after-dinner trick,
and is one of the few items in magic that
can be presented with apparently no para-
phernalia other than that of unprepared
available objects. : .
The Effect: After the conjurer and his
iriends who have been gathered around the
dinner table have feasted to theil:a htl’.‘art_'s
content, the magician announces that he is
about to present a trick which in his belief
is little short of a miracle. A pacléagcbo o{
un red cigarette papers are passed abou
to p::l?i';)us mlcgmbers of the audience fw:th a
request that they write a variety of num-
bers respectively on each of the sheets,
numerated, we will say, from 1 to 20. These
are collected by the magician, and after the
stack of sheets have been shuffled he re-
quests that one of the many be selected. The
number chosen is now found to be, we will
say for example, the digit 4. The wizard
now passes a pl of fruit about with a
someone in his audience that one

Card.

all been numbered 4's so it is quite impos-
sible for the spectators to secure any other
number when the selection is made. One
banana is especially prepared for the trick.
The magician takes a needle and thread and
passes the needle through one side of the
same, leaving the end of the thread hanging
outside the fruit. He then passes the needle
back through the same hole by which it was
drawn out, and passes it across another side
of the banana. This is repeated and so at
the end the needle is brought out through
the small hole in which it was first inserted.
The other end of the thread naturally is
still in that hole,

o AN 0 D AR TSRS 138

It Would Seem that Our
Hindu Friend on the

Right is Contemplating
Cofd Blooded llm'rcr

[t will be seen that in realigy
has really threaded the |Ji(-ct.3 g?c 4gician
around the banana directly under g™ al
The diagrams help to make this clthe Peal,
two ends of the thread are HO;V 2 e
gently drawn out together, the threail N ang
the banana. This process is TCpeategumng
the necessary cuts have been made, d; nt|
the fruit into the required number Ofw’dmll
for bringing out the desired effect Party

It is necdless to remark that 'theh
made by the needle are so small thy dolﬂ
tion is quite impossible. Shoulq the e
hole, however, be discovered it woylq “zTabe
of any direct importance, inasmuch as ng
could possibly suppose that it would be fh:
means of tampering with the banana to brin,
about a complete cut in the fryjt
readers will, of course, understand that the
prepared banana is forced upon the Spectator
when the selection is made. One or twp yp.
prepared bananas should be hidden well
below a group of apples, oranges, gra
and other fruits contained in the fruit digh
The prearranged fruit on the top will pa.
urally be the first to be taken when 2 re.
quest is made that a banana be selected.

Still another plan to heighten the effect of
this trick would be to prepare two or three
bananas, dividing them into a different num-
ber of pieces, let us say, for example, one
banana into 4, another into 5, and still
another into 7. In this event the fruits
would have to be of three different sizes,
the smallest of them divided into 4, the
next size into the 5, and the largest into the
7 pieces. When the fruit is selected, the
magician at once knows the number of
pieces contained within the peel, the infor-
mation being easily imparted to him by the
various sizes. He, of course, has pre
arranged three duplicate sets of cigarette
papers respectively numbered 4, 5 and 7. in
different pockets about his clothing and se-
cures the necessary set to force the desired
number upon one of his spectators. A little
practice in the preparing part of the trick
will enable anyone to divide the banana in
such a way that practically no trace or ev-
den]ce of the action will be left upon
peel.

THE HINDU APPLE AND SWORD
MYSTERY

Tourists passing through India cannot
overlook many of the so-called startling
effects in conjuring presented by the fakirt
so plentiful in the Orient. As my rea
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undoubtedly know this land of mystery is
credited with many problems or so-called
unexplainable feats that have never been du-
plicated in America or Europe. Conjurers
in this part of the globe, however, who have
studied methods of East Indian magicians
express disappomtment, inasmuch as they
state that their methods of mysticism arc
limited, and their truly impressive tricks are
few and far between. Our magicians have
found but little difficulty generally in dupli-
cating the effects employed by these wizards,
and the famous Hindu basket trick, turban
trick, duck trick, and ball-on-string trick,
have been discarded from many up-to-date
programs of present day magicians. Still,
as originally stated, there are a few mys-
i in this land of enchantment
still generally unsolved and have
reproduced i

SEREEHRE
s

|
#

it

#5

i

2

|

L

T —

Nothing is More Mysteri-
cus Than to Produ)::!e ;In
Ordina Safety Match
and Strike it on the Sole

of Your Shoe. Under
Normal Circumstances
Nothing Will H appen,

But By Preparing thc
Sole as Outlined in the
Text, You Will Find that
the Match Will Light Im-
mediately.

LIGHTING SAFETY MATCHES ON YOUR
SHOE

I am sure that the readers of Science
axp INVENTION will agree that a better ex-
periment that one can present impromptu
with less preparation than the trick I am
herewith about to offer will be hard to find.

It is commonly supposed that a safety
match cannot be struck other than on its
original box. The magician, however, upon
meeting a friend who requests a light,
amazes his spectator by striking this match
the sole of his shoe and then chal-

anyone to duplicate the feat. Try

will, they will find it impossible

is exceedingly simple. The
of a match box was previously
inst the ormer’s shoe at the
of substance is in this
transferred from the box tp the
: understand that
becomes a

i
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strate the power of mind over matter, and
will demonstrate that in order to impress
upon his audience the fact that he actually
possesses this weird quality, he will defy
all laws of gravitation.

The cigarette is placed upon his finger-
tips, the longer end of the cigarette pro-
jecting and much to the amazement of his
spectator it remains so suspended. To
further prove that as the magician claims
it is all mind-power and has no bearing
upon digital dexterity, he places the cigar-
ette with its end upon a table or any other
flat object, and still it remains suspended.

As to the secret:—A small piece of metal
has been previously placed in one end of
the cigarette. The conjurer, of course,
knows where this prepared cigarette has been
placed in his case and is careful to see that
it is retained when offering the cigarettes to
his friend. The weight is responsible for the
miracle. The weighted end is of course
the one that rests upon the fingers or table

edge.

The Reversing Colors
By CHARLES D. TENNEY

Effect: The Magician shows two wine-
glasses partially filled, one with a red and the
other with a blue liquid. He stirs the con-
tents of the first glass with a wand, where-
upon they immediately turn blue. He then
remarks, “Turn-about is fair play,” and on

stirring the blue liquid with the same wand,
i umes a red color.
anation: The first glass is filled about
1 of water in which a tiny pinch of
e, Congo red, has been dissolved. The
liquid consists of a nearly saturated
of litmus.
wand is a ?ecmlly prepared glass
‘When one end of a soft-glass tube is
strongly in the flame of a burner or
L ’
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gil- ! Above—A Metal Band is First Theoretically Placed Around the Earth. Afterwards This Band is Increased in Diameter, so as to be Si

rom the Earth All Around

Problem is—H
g .W “e:vé :g;-naaevoluﬁom Does the

as Afterwards Changed Into a Shi
In Figs. 4 and 5. Do You Thin:

. How Much Longer Do You Think it Would Then Be Than in the First Case? Thirty-ei

s :
ht Feet is the Answer. ‘Itnh-“ Awy

i 3 2
pper Wheel Make While it is Rolling Around the Lower or Stationary Wheel? In Fig. 3 An A?ﬂnct I;.ui “::
Canal. Do You Think the Columns and Arches Would Su

the Shortest Way Home is From A to B, or Around the Pa

ort the Extra Weigl

’A, C, B? ¢ of the Shipy

Scientific Paradoxes
By EDWARD M. WEYER, Jr.

THE BAND AROUND THE EARTH
% PROBLEM

" ET us imagine a half a million work-
s ers, side by side, laying a metal band
4 completely around the earth. This
band is to be the same size as the

HOW MANY REVOLUTIONS DOES THE

WHEEL MAKE?

Fig. 2 represents two wheels of equal size,
in contact with each other. The lower one
remains stationary while the upper one
passes around it, rolling on its edge. Thus
the upper wheel revolves about its own axis
as it rolls around the rim of the lower one.
The broken circle shows the upper wheel
after it has started on its journey. The
question, which is simple enough, is as fol-
lows: After the movable wheel has passed
completely around the immovable one once,
how many revolutions has it made about its
oten axis? How many would you suppose ?
Remember that the wheels are exactly the
same size and therefore their circumfer-
ences must be equal in length. No point on
cither wheel will touch the other wheel
more than once during one revolution, The
correct answer, which is contrary to what
is generally decided u on first thought,
is_two revolutions. You can easily ve
this for your own satisfaction by placing
two coins of the same denomination on the
table and revolving one around the other.
This is well worth while,

SHIPS CAN PASS OVER AQUEDUCT NOT
DESIGNED FOR THEM

Fig. 3 illustrates a hypothetical aquaduct
constructed for the pmxoae of transporting
water for public use. After its completion,
however, it is found that it must be used
as an avenue for ships, and the question
arises as to w " or not its members wil|
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when a ship were on the aqueduct, it should
spring a leak and sink to the bottom. Woyld
this place an extra strain on the columns
supporting the aqueduct? It would. Obyi-
ously there is a pressure on the bottom of
the canal directly under the sunken ship.
The force of gravity holds it against the
bottom. There is still a certain amount of
water displaced by the ship, however. This
water, which would be where the ship is if
the ship were not there, would press

on the bottom with its own weight. But
this water would not have dropped from
the top of the canal to the bottom as the
ship did, and consequently the ship would
exert a greater force on the bottom tha
the water which would be there if the ship
were not. When the ship floats, its weight
is distributed equally over the bottom; when
the ship is lying on the bottom, a part of
its weight is directly under it and the re-
mainder is distributed over the rest of
bottom. What happens when a ba
swimming in the ocean, places his feet
the bottom and walks out of the water
the beach? This is a gradual shifting of bis
weight from the entire ocean bed to the
spot directly under his feet. Lot

THE LAW OF CHANCES

Thet_laws of cl:lance arle simple, but
same time exceedingly elusive, and tor
reason the o4 :
doxes connected with chance.
g:t at Monte Carlo there
suicides.
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Practical Motor Hints

By H. WINFIELD SECOR

A FEW HINTS ON RAYFIELD CARBURETOR OPERATION

the type used on some Lexington
cars, and while it may seem un-
necessary to say very much here
about this well-known carburetor, there are

NE of the accompanying drawings
O shows the Rayfield carburetor of

HIGH SPEED
ADJUSTMENT

the priming button in a little, open throttle
a short ways on the quadrant, close spark
switch, and turn over engine, when it should
start without trouble. He also said that
It was not necessary to use choker valves on
the air intake on this type of carbuetor, as
this is compensated for when the idling and
high speed jets are properly set, and also
when the priming by-pass valve is opened,
which permits the injection of raw gasoline

LOW SPEED

MAIN AIR
INTAKE «
P

FLOODING
BUTTON ™

i‘i

famitar wih .
the

|
| /ADJUSTMENT
|
1
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Semi-Sectional View Through
TO INTAKE Rayfield Carburetor Showing
the Important arts and
- MAN,FOLD Their Relation to Each Other.
Some Personal Experiences

in the Operation of This Car-
buretor Are Given Herewith.

VALVE

directly into the intake manifold of the

i Where either jet is a little lean,
and in cold weather when the gasoline does
not: vaporize so well, the engine may be run
with the priming button drawn out a short
distance to enrichen the mixture.

This expert also suggests taking off all
hot air heating pipes to the carburetor intake
in the summer time; these are advisable
when the cool weather comes on, during the
m mﬂn th‘e'VIItahot a Lexington car, he

: t air warming pipe
from the exhaust pipes, is not as necessary
as in other cars, due to the Lex-gasefier

laced inside the intake manifold just past

e carbuertor intake, which heats the

- The adjustments of the Rayfield carbure-
L ATE - i [ become a little
igh and low

bers inside connected with the air intake
valve, had become disarranged. This trou-
ble was repaired and no further trouble
experienced, ;

One more unusual occurrence which
might be mentioned, as it may fool an inex-
perienced driver, and cause the engine to be
heavily carboned, etc. This incident relates
to the sticking of the air valve in the air
intake opening. This happened once or
twice, and the action of the engine in this
case was that it had but very little power,
and the trouble could hardly be diagnosed
from the seat, until lifting the engine hood
it was noticed that the air intake valve had
apparently jammed or locked. By pushing
down lightly with the fingers on this, it
freed itself and examination disclosed a
slight burr on the valve. This was removed
and a little oil rubbed all around the air
intake opening, thus obviating any further
trouble in this respect. In some cases if the
engine will not start and the main float
chamber has been flooded by pulling up on
the button in the center of this chamber,
another expedient is to push down on the air
intake valve for a few moments, which will
flood the whole carburetor. The writer has
found it advisable, especially during cold
weather, to have at least three priming plugs
in the engine, so that a mixture of alcohol
and ether, or else plain gasoline, may be
squirted through them, or into the cylinders,
by means of a squirt can filled with the
mixture. Some over-head valve motors can
be primed by pouring a little gasoline or
alcohol and ether mixture down the intake
valve stems, but with some engines this
should not be done, as it is liable to find its
way down to the motor oil supply in the
crank case, and thin the oil out, with very
undesirable results of course.

GRAPHITE ON BRAKES STOPS SQUAWK

" Squawking brakes is one of the most
abominable nuisances and nerve racking
things one could think of. After several
garagemen had given up trying to eliminate
a decided squawk, when they were applied
even slowly, a graphite and oil mixture was
applied, and the brakes worked fine and did
not slip as much as one would think. The
trouble seemed to have been that the brake
linings were so dry, and owing to the way
in which they coacted with the brake drums,
that a terrific squeal resulted otherwise. It
was found effective to mix up some fine
graphite with some.neatsfoot or other oil in
a small dish, until it was like a thick paint.
(Continued on page 411)

BRAKE
BAND

KNIFE
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Experimental Electro-Chemistry

By RAYMOND B, WAILRES

PART 12.—ELECTROLYTIC PREPARATION OF PIGMENTS

MONG the
pigments used
daily in the

manufacture
3 of paints,
white lead is perhaps
the most commonly
used. This substance
18 usually made by
the Old Dutch process,
but many methods are
now being introduced
to supersede this meth-
od, satisfactory but
long.
Just how white lead

.

e

The Photo
Left Shows | fioxem
mium Yellow, {geq Cag.
llcllg;\eg: iElPaimg c.n"n‘
ade by Elec: s, Th .
Other Pho‘tr:ly'ﬁl'm
strates the Ellctlnlyg;-
Preparation of White
Lead. <
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can be produced elec-
trolytically is easily shown with the use
of the apparatus shown at right. This
consists of an electrolytic vessel containing
sheet lead electrodes immersed in a solution
of sodium nitrate. The containing vessel can
be made, if desired, from a half gallon fruit
or preserve jar by filing a mark upon the
surface of the jar at the desired height and
in the direction which the cut to follow,
in this case around the bottle or along its
circumference. A soft cotton string should
then be wound once around the jar, cover-
ing this filed mark, and tied securely. With
running cold water at hand, pour several
drops of denatured alcohol upon the string.
allowing none to spread over the surface or
side of the jar, and apply a match to same.
Rotate the jar and when the alcohol has
burned off the string, immerse the jar under
the running water. A crack will be made
around the jar and the upper portion can
be pulled from it. The filed mark can he
an inch long if desired. The rough edges
can be removed with emery paper or a file
or, best of all, a whetstone. This makes a
suitable container for many electrolytic and
other experiments. :
About 10 grams of sodium nitrate for
every 100 cc. of water in the vessel should
be used as the electrolyte. Two sheets of
lead serve as a cathode and anode.

THE CARBON DIOXIDE GENERATOR
A carbon dioxide generator is needed for
the experi is shown at right
This consists of a flask (Erlenmeyer) fitted
with a thistle tube passing through the two-
T G
ted wi delive e tter dipping
nto the M vessel and placed in
' ity to the anode or positive
A - chips are placed in the

: hydro-
i

remembered that Pb in the above equation
represents lead (plumbum in Latin).

Now the sodium hydroxide or caustic soda
formed in the first equation or step will
react chemically with the lead mitrate
Pb(NO,). formed in the second equation
or step in the electrolytic process:

Pb(NO,). + 2NaOH = Pb(OH). +
2NaNoO,.

Here. lead hydroxide, Pb(OH)., one con-
stituent of white lead, forms, and during
the electrolysis this formation takes place in
the shape of a cloud, or precipitate, settling
to the bottom of the vessel. It should be
noted in the last (third) equation that
sodium nitrate, NaNQO,, is also formed. "In
other words, the sodium nitrate electrolytic-
ally decomposed in the first equation is re-
made in this, the third equation or step, so
that the sodium nitrate is never used up.
The lead clectrode, or anode, is, however,
consumed, for the nitric acid attacks it and
forms the soluble lead nitrate, which reacts
with the caustic soda, forming lead hydrox-
ide, insoluble, and consequently sinks to the
bottom of the vessel. If the anode be
weighed before starting the experiment and
weighed afterward, a loss in weight will be
found.

The carbon dioxide passing through the
solution will form sodium carbonate with
the sodium hydroxide formed in the first
step, and the sodium carbonate formed here
will react with the lead hydroxide forming
lead carbonate :

Na.CO, '+ Pr{OH), ="PhCO, + 2Ni0H.
So' that by continuing the passage of t
carbon dioxide gas the lead o? the anoge w?ﬁ
he converted into the lead carbonate,
White lead does not consist entirely of
lead carbonate, however, but also of lead
hydroxide. This hydroxide can be formeq
in the product by cutting off the current of
carbon dioxide gas near the end of the ex.-
periment and allowing the electrolysis to
take place alone for several minutes,
e Should e placed in @ pan of cold
ﬁrﬁmﬁeﬂrﬁ;m s:::n up heat which

The same vessel and apparatus wsed in
the manufacture of white lead can be useq
for the preparation of cadmium yellow,

A 10 per cent solution of common salt is
made and the vessel is filled with the result-
ing solution. A bar of cadmium metal
should be used as the anode or positive pole
and a carbon rod as the cathode. Before
using it, the carbon should be heated on an
iron plate until all volatile matter has heen
driven off.

The gas generator should be made to de-
liver a current of hydrogen_sulphxde gas
through the solution of salt in the vessel
This is accomplished by allowing either of
the acids as described before to act upon
ferrous sulphide (iron sulphide). Iron sul-
phide can be made by heating equal quanti-
ties of powdered sulphur and iron filings
well mixed, in a test tube until the vigorous
chemical reaction has ceased. The tube i
then broken open and the lump of iron st
phide is used instead of the marble chips b
the flask. .

The current should be approximately
the same as in the previous exper
The experiment is rather ob) por i
to some because of the hydrogen ed
phide gas which has the odor of s.palt
eggs. If performed out of deors or
chemical hood, it will not be l}otlceibk‘;w

In the electrolysis, the sodium Chl:ct né
or salt solution is split apart by the el

current : :
NaCl =Na-+Cl &
The chlorine atom, Cl, is liberated at.
anode and attacks the stick of m
serving as the anode, forming cadmii
chloride, CdCl,. (Cd meaning cadmiii
Now the hydrogen sulphide gas w‘“chrol!"
being passed into the solution or elect@es
while the current is passing convers.
cadmium chloride into cadmium refort
which is yellow and insoluble, and therCy

‘can be seen forming in the solution !i:iyh- '

low cloud. As the hydrogen su
bles around the arlotle,)r a yenow'doﬂd en

up, due to the following "“‘t;;!“ﬂ
CdCl, + H,S = CdS + 2HCL
The CdS here is ’the yellow cad A

Phllge; or cadmium yellow.
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Practical Chemical Experiments

By RAYMOND B. WAILES

SIMPLEST AIR ANALYSIS APPARATUS
ERHAPS the first scientific experi-

ment which any one of us saw
demonstrated was the burning of a
candle in an inverted tumbler resting
in a saucer of water. As the candle
burned, thus consuming the oxygen in the
air of the tumbler, the water in the saucer
gradually rose and took its place.
M’l‘h:s combination h:f a t.hteMbkr' candle
a saucer is, perhaps, simplest piece
of chemical-analytical a; us wl;lich could
be devised, for with it, per cent of oxy-
gen in the tumbler, or in the air, is roughly
r It was seen in this simple but
ﬂel:‘fenmt that the water rose
the tumbler one-fifth full.
water replaced the oxygen which
per cent of oxygen in the
to be per cent.
is the re-
composed? Roughly
r cent IS

remaining eighty pe
med of nitrogen, but the following
n shows the actual composition of the

i
B g
8 %

: ?—.. 094 *
‘ ater vapor, present in variable
krypton, xenon, traces.

NO. 4 THE AIR WE BREATHE

air, the nitrogen serving to dilute the oxy-
gen. The argon, which, like oxygen and
nitrogen is an element, has no function
whatever, Helium, the gas used to fill non-
inflammable balloons and dirigibles is pres-
ent in the air in very small amounts, Igeon,
the gas in the little glass tubes which are
held to automobile spark plugs to indicate a
faulty plug, is also present, and in every
breath of air taken into our lungs, this gas
is present. Krypton and xenon, rare gases,
are also present. The four last named gases
have no nfluence on the respiration process.
Water vapor is always present in the air
to varying extents. The carbon dioxide
which is present may be due in part at least
to the burning of combustible matter upon
the surface of the earth, such as fires, and
also the exhalation of the breath of animals,
humans included. From the composition of
air above we see that with every breath
we take in about twenty-one per cent of
oxygen. The oxygen in the exhaled breath is
about sixteen per cent, and the carbon di-
oxide about four. These two constituents
ther should give the quantity of oxygen
in, or about twenty-one per cent.
Water, in the form of vapor is also elimi-
nated during exhalation. This can be proved
by breathing upon a cold surface, the mois-
ture or water vapor being condensed upon
it in the form of drops of dew.

HOW PLANTS PURIFY THE AIR
Man could not live in an atmosphere of

carbon dioxide or of nitrogen. Onc of the
factors which cause a replenishing effect of
the consumption of atmospheric oxygen and
the corftamination of the atmosphere with

Fig. 1.
the Air Shown at the Immediate Left.
Occupies About One-fifth of the Space in the Tube
Showing That This Amount of Air is Oxygen.
Fig. 3. The Photograph at the Extreme Left Shows
an Absorption Tube for Removing Oxygen from
the Air While the Drawing Above Demonstrates the

A Very Simple Apparatus for Analyzing
The Liquid

Cycle of Carbon. Man Inhales Oxygen and Ex-
hales Carbon Dioxide. Green Leaves and Plants
Absorb Carbon Dioxide and Give Off Oxygen.

carbon dioxide is green vegetable substances.
Leaves of all growing plants containing
chlorophyll, the green coloring matter, con-
stantly absorb the carbon dioxide of the air
and, after removing the carbon from it, ex-
hale the oxygen into the air again. It is
a matter of oxygen going into man with
cach inhalation, carbon dioxide eliminated
upon exhalation, and an absorption of the
carbon dioxide from the air by the leaves,
and with a consequent liberation of life.
giving oxygen by the plant.

A funnel fitted by means of a cork to a
test tube, the whole being filled with water
and inverted over freshly picked leaves sub-
merged in water, will serve to collect for
examination and experiment, the oxygen
given off by green growing matter.

ANALYSIS OF AIR

A very simple apparatus by which the per
cent of oxygen in the air can be estimated
is shown in Fig. 1. This consists of a funnel
connected to a test tube by means of a length
of rubber tubing. To make an analysis of
air, lower the test tube so that it is hang-
ing by the rubber tube. Now place about
a quarter of a gram of pyrogallic acid
crystals in the funnel and pour over them
several cc. of sodium or potassium hydroxide
solution (1:1). A brown solution, quickly
turning black will be formed, owing to the

(Continucd on page 376)




Tie-Less Stenciling

EARLY everyone is familiar with
the old style cut-out paper sten
cil, with its numerous ties. It
has advantages and disadvan
tages; the general method of pro-

ceedure is familiar to all, but very few
people know of or make use of the art
to tie-less stenciling. This method has
!.)een_m_ use in Europe for many vyears,
in a limited way, and was never improved
upon until recently, when American gen-
lus grasped the idea, seeing its possibili-
ties, and adapted it to many different

kinds of work, where quantities of such
" “stencils” or stencilled letters and designs
are reproduced from the original cut-out.

USES FOR TIE-LESS STENCILS

This modern stencil provided a very
rapid method of reproducing pictures, de-
signs, signs, cards and many different
kinds of decorative work in a true, hard
finished effect, in one or as many colors as

m—
———

TACKED TO UNDER SURFACE OF
FRAME

By JOSEPIK CROTTY

vou desire, on all smooth or semi-rough
surfaces, such as wood, metal, paper,
cards and all kinds of cloth. Oil and
Japan colors can be used, and thtfn- are
practically unlimited possibilities in this
fascinating and interesting art.

The new stencils can be used with great
success by handicraft workers to produce
many artistic novelties; school teachers
can reproduce useful pictures in quanti-
ties, such as birds, animals, etc., especial-
ly for children of the lower grades; boys
and girls will find many uses for them,
and the hostess will surprise her guests
when she uses an original favor of her
own design.

Tie-less stenciling is inexpensive, con-
sidering the results obtained. The few

materials necessary for its successful op-
eration, with the exception of one article,

probably find
You surely have

bolting-cloth, you will
around your tool chest.

PRINTING FRAME ASSEMBLED

a hammer, nails and tacks, a :
of wood about ¥ to %4 iﬂ-,squi‘::" :mp
(.(,u]:]l. »f ounces each of glue‘ Shel']acn
dry lampblack. Then you wij neeand
couple of brushes (sables Preferred)
large and one small, and enougy
bolting cloth to meet with your requireme,
This cloth can be purchased at apy
supply house (it is used in making S;ie\'cs)
or at the embroidery counters of any of
the large department stores. It js very
important that you obtain this partiey
lar cloth, as the nature and quality of
the weave is very important in the tj.
less stencil.
THE APPARATUS USED

The apparatus consists of a base board
which holds the paper on which the design
is to be made. A frame whose sides are
perhaps an inch square in cross section,
is made of the same size as the board,
and is hinged so that it will swing up and

» One
silk
nts.
mif]-

FLOW GLUE UPON CLOTH




Science and Invention” for August, 1923

down. The frame is to be covered with
polting cloth. This may be tacked by
& multiplicity of tacks to the lower face
of the frame, or what is better, it may
pe carried up on the sides and tacked
thereto. This comprises the complete ap-
aratus. The bolting cloth must be per-
tectly smooth without the slightest wrin-
kle.
PREPARING THE STENCIL

A solution of glue in its own weight
of water is brushed over the cloth, so as
to fill all the meshes and is allowed to
dry. When it is thoroughly dry, paint
the design, using a solution of shellac in
alcohol with lampblack stirred into it, so
as to make it opaque. The glue will
prevent the lamp black and shellac from
spreading, so that you will get a perfectly
sharp design on the cloth. \VWhen finish-
ing hold the “rame up to the light and touch
up all weak places with more of the
shellac preparation. After ten or fifteen
minutes the shellac solution will be per-

fectly dry. Then with a sponge or soft
cloth gently rub the glue so as to soften,
and remove it. A second cloth will con-
duce to drying it, and after standing a
ll,ltll‘ while the stencil is already for use.
Now place a piece of paper on the base
board and drop the stencil upon it. It
should lie perfectly flat against it. If it
does not do so, it may be padded up with
paper underneath it; what the printers
would call an “underlay,” or “overlay”
turned upside down. The paint in which
the stenciling is done. must not contain
turpentine, as it will prevent sharp out-
lines, and the paint must be rather thick
like a thin paste, but if too thick it will
clog the meshes and also interfere with
the work. You may experiment with
some lampblack in linseed oil with some
dryer or j)apan mixed in.

PAINTING THE PICTURES WITH THE

STENCIL

We will next make a squeegee with a

piece of rubber packing about one-eighth

inch thick,
of wood which form
length must be a little
width of the frame. Now
of the paint in the f
as it lies horizonta :
with the squeegee scrape a s
paint right across the ste
frame and remove the
should be perfect, 1if )
work properly, but lik
experience will tell you how t
paint, and how to apply your
lution, and how to carry out all the other
details.

A hundred pictures per !
easily made, and an expert can speed the
rate up to three hundred or more an hour
and some wonderful pictures can be pro-
duced. When through printing, immedi-
ately clean the cloth with kerosene, tur
pentine or gasoline, and when it is per-
fectly dry alcohol will remove the shel-
lac.

fastened between two stnp
handle i

e
nour

How to Build a Swimmer’'s Sail-Board
: By LAWRENCE B. ROBBINS

"F you want to create a sensation this
when you go in swimming—
unch one of these Sail-Boards and

Ws:&nrm the harbor in

1 in. thickk. The bow end should be
rounded off and then sprung up in a
slight curve as shown. This can be ac-
i by sawing several 14 in. cuts
about 1 in. apart across the board and
extending for a distance of about a foot
the spot where the bend oc-
Soak this end of the board in warm
a half an hour and then the
be easily made. A cleat with a
should then be bolted to this

board dries out. :
in the bow, just for-
which should be at-

g

&
8y

and pontoons are con-
OF s $h. length of gar
ot s ;

ildhmcte:. To
and bolt a 2-ft.

length of 2 in. x 3 in. along the middle oi
the straight portion. Buoyancy is ob-
tained by cutting a J3-in. automobile -
ner-tube apart at a point as close to the
valve stem as possible, and then closing
both these open ends by vulcanizing them.
Now push the long tube through the pipe
until the valve stem is barely sticking
out of the straight end. Inflate these
tubes as full as practical with the tire
pump, there being two such pontoons.

Now bolt two pieces of 2 in. x 4 in_. 2
ft. long, to the plank—one at each edge.
Set them so that the forward ends will bz
about 18 in. back from the bow. These
are the base timbers to which are bolted
the outriggers—two pieces of 2 in. by 3
in. set on edge—each 4 ft. 6 in. long.
Their arrangement is clearly shown in de-
tail in the sketch. As will also be no-
ticed—their ends are bolted to the pieces

(Continued on page 392)
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A Small Hydraulic Die and Punch Ppeg l

By DALE R. VAN HORN

SUPPLY PIPE TO PRESS

DISCHARGE. TANK

E%'—EDANRGE%RNE D "'f';\l
rl"l
TO PRESSURE TANK. BENCH o

HE amateur craftsman often desires

I efficient tools that, because of the na-

ture of the work, are too costly for
his use. However, if a tool which will do
the desired work efficiently can be made at
low cost, omitting, of course, the labor item,
then that tool is justified.

A small hydraulic die press is herewith
described and illustrated which has a large
capacity for its size, and which may be used
not only for pressing light metal to shape,
but may be used for a punch. Its action
can be regulated at will It has a
total force of about 1,725 pounds under
a working pressure of 150 pounds to the
square inch. The medium used is lubri-
cating oil mixed with grease to a consistency
that will just pour.

Fig. 1 shows the machine assembled. It
comprises the press, a pressure tank holding
both grease and air under pressure, and a
catch tank for holding the discharged grease

I' PIPE THIS END‘ TI*RC_F{DED*_
: BORE INSIDE «_|”

4% DIAMETER
SEAMLESS PIPE

0" —

—

A

AIR LINE
a——— -«—FROM COMPRESSOR

PISTON RINGS
° I SET SCR
o 12t

. L,

P

B MACHINED

Tlebph,
uom

P
'

until it can be returned to the pressure
tank. The pressure tank derives its pres-
sure from air from any air pump.

The piston is made from a cylinder of
wrought iron four inches in diameter and
one foot long. It is turned down to the
shape shown, in a lathe, four recesses being
allowed for four piston rings. The shank
is cut away to reduce weight. This is also
drilled in the end for the dies and punches,
a set screw holding them in place. If de-
sired, more metal can be cut away from
the piston between the rings, while still in
the lathe,

The cylinder consists of a ten-inch length
of seamless steel pipe which is carefully
milled, ground and polished on the inside
to exactly four inches in diameter. It is
probable that a piece four and one-half
inches outside diameter will give the neces-
sary amount to be cut from the inside.

This cylinder is threaded on one end and

screwed into a floor flange.
drilled and threaded forga onz-}i:tl ﬂa“!e :
The frame consists of Wood, ¢ ch o
being four by S Studi B
twenty inches long, and a similqy " Piegy
the top, also twenty inches lon e
is a timber slightly longer, io .
thick and eight inches wide. Theu; ingh,
assembled with one-half jpgjy bonmei‘
shown, the heads on the under Sidgb' a
sunk flush. i _ b?w;
Two quarter-inch bolts hold ;
place, though the hole for the °:::~in:|}1,g;im
e

At a Cost of But a Few Dollars the K

Dic and Punch Press Shown At the Leftlg""ﬁ'

Built. Very Rapid Work Can Be Turgeg O 2t
This Home-Made Device, ut I

should first be bored, threaded ap :
fitted. If the wood has been cyt g::;ﬂ;e
and the fittings made tight, the <:ylimg:I
should be perfectly parallel with the ur
rights and be reasonably solid. -4

A bar of steel one-quarter of a inch
thick and three inches wide is drilled ang
set under the lower end of the niston, Th
is supported by four rather stiff 20il-spri
which raise the bar to a two angd one-half
or three inch clearance. Rods driven in
the wood base will hold the springs where
they belong, though the tops should be low
enough so that the springs can be com
pressed without striking the tops in ques-
tion. This feature comprises the mechanism
which returns the die after pressure has
been applied and released. The stationary
die is a piece of steel milled out to fit every
movable die. It is usually desirable to have
a stationary die with every movable die
The lower ones are set in the notch cut for
them in the base.

A pipe line runs from the upper half of
the cylinder to a discharge tank as shows
A valve is included in the line.

(Continued on page 376)

Semi-Automatic T-Square

HE drawing illustrates a semi-automatic
T square attachment, that is to be used
in connection with drawing boards under
30 inches, to take the place of the expensive
complicated attachments now used, and yet
this device is very simple in_ construction,
while of great value in connection with gen-
eral drafting. The T square can be attached
or released m a seco‘%ld, andfwill_alwa.y_s come
in line again, regardless of its position, as
is always held against the

side of




Many Beautiful Designs Undreamt of Before Can Be Automatically Formed With a Home-Made K
a Camera is Shown in the Center Picture.
Art Letters, Such as the “A” at the Beginning of the Article Below, can be Made of Actual Flowers and a Few Sticks of Wood With Very Attractive Results

s o aleidoscope
The Design at the Leit is Formed From Paper Clips, While That at Right is Formed of the Images of Small Flowers

The Method of Using the Kaleidoscope With

How to Use Your Camera

LTHOUGH photography
is quite universally em-
ployed as an illustrator
of the written word, as
it really is the most de-
pendable reproducer of
drawing and objects at
our command, it is still
but little used as a basis
for the designing of
artistic and decorative
motives. Few, indeed,
appreciate the results
to be obtained through the camera with the
aid of various everyday objects, if these
objects are arranged in certain combinations.
In the hands of a practical man much can
be done, especially in the way of original
and striking ornamental designs.

A letter cut from wood or cardboard,
hung over a flower, and placed with light
fingers in a more or less distinctive position,
will produce initials of exceptional beauty
and simplicity of design which can be used
without the least touch of an artist's brush.
_Far more manifold and practically un-
limited in diversity of form are photographs
taken from a kaleidoscope. This is a ma-
chine which will automatically produce the
most artistic and unique designs, the most

By DR. ERNEST BADE

No. 7 Photography in
the Decorative Arts

delicate of scroll work, and the most massive
of decorations. All that is required for its
construction are three large mirrors, two
plates of glass, one of them ground, and a
paper cylinder.

The paper cylinder should have a diameter
of approximately 5 inches, although this
is not necessary. It is probably best to take
the three equal size mirrors and, with
a piece of string, wrap it around them so that
they form a hollow prism, whose cross-
section is an equilateral triangle. About
this prism wrap soft cardboard, so as to
for an approximate cylinder, followed by
glue and more cardboard. The space between
mirror and cardboard is then filled with cot-
ton or with paper.

The two glass plates are next taken and
cut into squares of such size that they
will entirely cover the triangle of mir-
rors; if they are an inch or so larger,
they will give better service than if they
are cut to fit too closely. These two plates
are fastened together to form a shallow
box about !4 of an inch in depth. This is

accomplished by pasting a strip of card-

at the

of Interlinking Shadows, as Shown.

from Left to

A Simple, Cheap and Clever Electric Designing Machine is Shown
eft, While the Other Photos Here Reproduced Show Some
of the Work Accomplished With This Device. The Machine Itself
Comprises Simply an Inverted Metal Reflector With Tungsten
Lamp and Socket, to Which are Secured Four Small Mirrors Sup-
rted by Wire or Thin Metal Bands Riveted or Soldered to the
Eoeﬂector. The Downward Rays of Light Cast from the Mirrors
Cause Super-imposed Shadows to Appear.on the Photographic
Paper Placed Under the Glass Plate, the Different Desi
Placed on Top of the Glass Plate, so as to Form the
3 The Photos Above Show
ight Respectively, Shadowgrams from a Gear, a
Metal Washer, Paper Heart, a Paper Disk and a Cube.

board of this width on three sides of the
glass. This will leave one side open which
1s absolutely necessary.

The mirrors and the box are now as-
sembled upon a table, and the camera is
focused upon the lower corner of the mirror
triangle farthest irom the camera. Care
must be taken in tilting the cylinder of
mirrors so that a perfect triangular image
consisting of six smaller triangles, is thrown
upon the ground glass of the camera, and
that the triangle fills the plate.

A dozen matches or so placed in the hollow
glass box and the box placed immediately
behind the mirrors, will form perfect sym-
metrical designs. But the ground glass of
the box must be turned away from the
camera and towards the source of light
which is to illuminate the whole by direct
artificial light, the light being at a little dis-
tance from the glass box. A slight move-
ment of the box in either direction will
produce an entirely different design, and in
fact, such an amazing number of them can
be obtained by even the slightest shock or
disarrangement of the matches in the box,
that it 1s impossible to follow the rapid
shifting of one beautiful design to another
still more wonderful.

(Continued on page 375)
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FIRST PRIZE $15.00
WIRE MEASURING INSTRUMENT

In the illustration herewith is shown how
to construct a wire meter from an old alarm
clock. All the gears and springs are re-
moved with the exception of the big gear
which also carries the minute hand on the
shaft, the gear and pinion meshing with the

Clock aia/ Piece or sheet iron S/ipp

Wire---
Fibre wheel”] .-

ute hand /5
ortachea

big gear, and the pinion meshing with the
second gear. On the shaft of the last men-
tioned pinion, a small rubber or fibre wheel
21/32" in diameter, and 4" thick, is at-
tached. A small fibre tube is then fastened
to the frame as shown. The same is done
on the other side of the rubber wheel. A
piece of sheet iron or tin is cut and bent
to carry the idler, which is also made of
rubber or fibre. A small spring or rubber
band will produce sufficient pressure to hold
the idler to the wheel. The reduction gears
for the hour hand remain in the same posi-
tion as before, and the dial is calibrated as
shown. The hands are set to serve the
purpose of reading the number of feet of
wire drawn through the device.
Contributed by RicHARD PIETSCHMANN.

SELF-GRIPPING PLIERS

Here is an original method for holding
small parts, screws, nuts, cotter pins, etc,
while inserting them in awkward places
around the car. Ordinary pliers not long
enough to be inserted into places which are
not within easy reach, are nevertheless a
most efficient tool when equipped with the
spring handle shown. This device consists
of a length of one-eighth inch wire coiled
in the center, the ends being crossed over and

around the plier handles. It will be
found that this wire is sufficiently heavy to
hold securely any small part placed between
the plier jaws, and the system serves as an
effective of overcoming the tedious
difficulty of inserting many pa
Contributed by

| carded automobile tube

THIRD PRIZE $509

TIME SWITCH FOR LIGHTg

Here is an idea for turning off the |
at any desired hour in an electric light

SECOND PRIZE $10.00

SPRING CLIP HOLDER FOR
NEGATIVES

When drying negatives, the amateur or ighty

B 5 g wliiE si
professional photographers generally use a | used the type of alarm clock, which w]-ﬁ.n‘
separate spring clip for each negative. A  the alarm goes off, the spring key !umﬂ
clever Philadelphia photographer, ~Mr i
George W. Stedman, uses a coiled spring to

mel fibre Twbing My

. which m?“‘:’ ,z‘re.ff gg:??‘(ﬂ

At the Left, An Instru- 9%
" k ment For Measuring the g
Geor spiger ¢! Number of Feet of Wire
N\ \eway 7o permif Which Passes Through
) gg,g of pinio7  Between the Two Rollers.
P 1t is Made From An Old

‘ Alarm Clock, and a Few

Additional Parts.

Swifeh fever.-~
Strkes of 1S 3 4
pomr Sef pracker| .
50 lignts Wil be
ot wher lever
srrikes

L T L e

hold his negatives up to dry. It holds up
a dozen negatives, while the old way requires
a dozen spring clips, one clip to each nega-
tive. This method is not only cheaper, but
it is quicker and easier to operate.

It is constructed by supporting the spring
at each end by a cup hook screwed to a
strip of wood. To hang up a negative, the
spring is opened between the “turns at the
point where it is desired to hang the nega-

Another Time Switch Which is Actuated by Means
of a Falling Weight, Released by the Alarm Key.

The lever is made of 34” flat brass, and
formed on one end to fit around the knob
on the snap switch, with a machine screw
and nut to hold it tight. This lever was
weighted on the other end with enough scrap
lead to make it turn the switch when the
alarm goes off. I attached an extension 1
the clock key, mounted as shown, whic
strikes a stud fastened in back of the clock
to keep the alarm spring from running
down. This scheme is well adapted to an
electric display sign when one doesn't Wis
to keep it lit all night.

Contributed by W. T. MARKOWSKL

but also made a wonderful insulator.
After this I tried the scheme on for™
of larger and smaller denominations 7
found that a common Ford inner tube Wot
fit forms from 374" to 414" inclusive. .,
If a transmitting inductance is'“"'m‘d
would recommend that a larger inoer t

be used.
Contributed by W. B. Hixmox:

An Extremely Simple Rack For Hangi w
a n|
hotographic Negati\rea.B o i

tive, the negative is inserted and

spring automatically closes up anéhg:-at.hg

the negative. A gentle pressure of ;ﬁe

fingers, as shown in the accompanyin

photograph, is all that is required to operati

this simple and useful spring clip holder
Contributed by JouN B. Frowggs

WINDING COILS WITH
WIRE BARE

I hereby submit a little sch
trl}ad k?a few days ago.

t happened that when 1 tried « i
a tuning coil with bare wire: I f:)eundc’it \:;‘-d
difficult to prevent the adjacent turns frorz

touching and thus decreasin. h
of the coil. Mg the efficiency

This I overcame by

eme which |

cutting from gz P

, a secti
ﬂ&mﬂlboard tube on whicll;mlas von

wound. T then took the
d drew it carefully down
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out the inside of the jar to prevent it from
collapsing under pressure and vulcanize on
a hot plate. If no regular vulcanizer 1s
white, are not touched by any of the two availabl(_e, a sad ir_nn. the h'um_dr_\- 11|.s_trlu-
ETC preparatory solutions, and care must be ex- ment, either electric or og‘flmaz)‘-.] il \TE
: ¢ : ercised in the use of the potassium fer- used. When the rubber is cured remo
[iRe coNIG REEROTIL methed of taking rocvanide, inasmuch as this is very poison- the inside blocks and straighten TI;C, ]:;r‘
3 medicine has four serious objections, all °f. ous. Now proceed to paint the stripes that which will be somewhat softened by the
] which are eliminated at once by the very . .'¢, be red with a solution of ammonium heat. Chill this immediately in cold water
simple method presented in this article. thiocyanate (NH,CNS) and allow the two and replace all parts and reseal by pourmg
The four distinct serious objections to solutions to dry. When ready for exhibi- on hot sealing compound. The nI(l‘comi
the spoon method are as follows: tion of the trick, the plain sheet of white pound may be remelted and used, and .sho_uk
1. Strong medicines not only stain or cor- .50 s tacked to a board and daubing 2 be quite hot. I have lately reclaimed ful:ir
£ e miwed of the desth Bindiatierchy wad of cotton on the end of a stick, previ- or ﬁve “Junk-.heap batteries by this method,
o, the wag, tor fhe, dectt OF SR ously moistened with a solution of ferric which are doing good service. N
themselves. Yet as commonly administered B e ver P extire surface, vl g T

with a spoon, contact with the teeth is almost A ) i % In their
unavoidable and there are many whose teeth gt"?)pl;d’pg tl:'g;e a"}‘he :_1: dwclolo?'[i}r?; ;sl b il REMOVING TARNISH FROM
!‘“’t‘;‘i?";‘;yp“m“mﬂy marred or injured & ro mation of ferric thiocyanate.b]and the HEADLIGHT REFLECTORS
i : i ici blue to the formation of Prussian blue. Automobile and motorcycle headlight re-
arf’ngirgﬁlgy ?’ngﬁ%:?stzngéﬁz;niuﬁ?ffs Contributed by R. L. Porrs. flectors will become tarnished by use; the
tremely difficult to administer to children. result being that the light given is dimmer
By theyspoon method it is almost impossible and not as evenly distributed as should be.
to avoid contact of the medicine with the due to the absorption of some of the light
sensitive tongue, walls or roof of the mouth rays by the film of tarnish. All reflectors
and hence the 'unplea.sa.nt taste is felt not should be cleaned frequently, to prevent such
only before but also after swallowing. a dc}:lposit ffrom perénanently dulling thc;g
ici i i t bright surfaces, as dampness seems to a
2 onindl v o g g g thickness to the film and makes it more
difficult to remove.

silk thread as uniformly as possible, and All headlight reflectors, whether used with
with all the tension that the thread will stand,  ¢jectric or acetylene lamps tarnish sooner
making no provision for the ends of the .. fater but the products of combustion
thread except to smooth them down well in  from acetylene gas causes a bright surface
g“ ’*‘i;‘.‘“g s_l'l‘f““i' After th:fs shel_l:cte;s to stain far more quickly. The first thing

i i i ry, which will only require a few minuies, ¢, qg js to remove the tarnish before repol-
m&c;?uiﬁﬁbg%ugm’;dﬂ the job can be finished by covering the jching = This is best accomplished by using
a glass tube of small diameter (ob- thread with another light coat of shellac. 5 weak solution of acid in alcohol; the pro-
at small cost from druggist or Lhe part thus repaired will be the stronges} portions are one pint of alcohol to a table-
chemist) or a “straw” (obtainable at soda POInt the pen, and if it be the ban;e.l (I’f spoonful of pure sulphuric acid. Always pour
fountains, etc.), all of the above stated ob- the pen, it will be absolutely leak proof. the acid into the alcohol and not vice versa,

THIS MONTH'S $5.00 PRIZE WINNER

A BETTER WAY TO TAKE MEDI-
CINE; THAT SAVES YOUR TEETH,

should be painted with a solution of potas-
sium ferrocyanide (K,Fe(CN),). All of
the portions of the flag which are to remain

TO REPAIR A CRACKED FOUN-
TAIN PEN BARREL

Secure a silk thread as nearly like the

color of the pen to be repaired as possible.

Then coat the section covering the crack

with alcoholic solution of shellac. Before

the shellac sets, wrap the section with the

contact with the metal spoon; such a change
is contrary to the original composition of
the medicine and may in some instances
prove distinctly injurious to the patient.

4. At the same time some medicines may
stain or corrode the spoon.

E’E‘s’

jections of the

method can be elimi*

the shellac used is too heavy, it will not
make a neat job, whereas if it is too light it
will set before it can be wrapped. If too
light give the place a second coat, when the
first has half set. 3
Contributed by E. H. TavLor.

REPAIRING RUBBER STORAGE
9 BATTERY JARS
A t many good storage batteries are
iimk:ilnhmm of leaks in the rubber jars
thereof, and because it is not generally
known how tively easy it is to rem-
edy this tmﬁ Leaks, usually caused
from freezing, when located on the sides or
corners of storage battery cells, may fre-

w:r be repaired by vulcanizing. Remove

entire battery from the box and also

_is experienced.

as it is apt to spurt around. Dip a piece of
soft linen into this mixture, squeezing out the
surplus so as to leave the cloth fairly damp,
then quickly rub the tarnished part until the
film is removed. Now wash the surface
with alcohol alone, using a clean rag for the
purpose, and finish with clear water. Every
trace of the sulphuric acid must be removed
from all parts of the lamp in order to pre-
vent corrosion. Procure from your drug-
gist ten cents worth of precipitated chalk,
dampen a soft clean cloth with water, and
dip it into the chalk; then rub the reflector's
surface briskly. Under this treatment it
will acquire a fine polish of intense bril-
liancy, quite free from any scratches if
carefully done. -
Contributed by W. S. Staxpirorp.

WATERLESS FACE WASH
. When motoring or traveling and it is
impossible to get a wash in the ordinary
way, car te of magnesium in powder
form is useful for dry cleaning the face
and hands. Scatter a little of the mag-
nesium carbonate on a clean soft rag and
rub well into the skin. The dirt comes away
freely and a general feeling of refreshment

(_f_mtributed by  S. LEoNARD BasTixy,

TO MAKE BENZINE SAFE

. Add about 10 per cent carbon tetrachlo-
ride, CCl, to the benzine. This mixture
will not catch fire. Since earbon tetrachlo-
ride is also a cleaning liquid, the product is
as good as benzine alone and many times as

Contributed by Kexners H. Sracis.
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Left: This Photo Shows the Hi_ih Power Transmitting Vacuum Tubes at the Old WJZ Station in Newark.

Arrangement is Gleaned from

his Interesting Photo.

Listeners Averages Five Hundred Letters.

Sorze Idea of the Size of These Tubes and The

Center: The Author of the Present Article Shown With Radio Amplifier from Grandstand, Right:

This Photo Shows the Daily Mail of W]Z, Which Requires a Corp of Two Men and Four Stenographers to Answer. The Day’s Mail Received from Broadeas

Radio Broadcasting Problems and
‘Their Possible Solution

HEN radio broadcasting first be-

came popular the person “listening

in” was thrilled when he recog-

nized sounds as music or as some-

one speaking. This “listener in”
was generally, at that time, an amateur radio
telegraph operator, as no one yet had pur-
chased apparatus to listen to the experiments
heing conducted by one or two prominent
radio experts.

We all remember the individuals who pre-
dicted that radio broadcasting was but a fad.
“There was nothing to it and it would
die out in a very short time.” But radio
broadcasting did not accommodate these
pessimists by dying out, but has devel-
oped into a lusty infant industry which
some day will be compared with the auto-
mobile and motion picture industries in its
rapid growth and development. . There is
a reason for this prediction and that rea-
son is that it fills a long felt want. We
needed the automobile and we needed the
movie. Also, we medtbeeind something atdhome
which would open ide spaces and per-
mit us to attend functions and affairs and
‘be entertained without the necessity of put-

ting on a stiff, starched shirt and enriching
: scalpers. It will be a part of every

ccessf) eople
of going to ﬁ

By C. W. HORN*

and varied activities to which radio can be
applied. i

As in the case of the phonograph, public
cnthusiasm ran away ahead of the practical
development of the apparatus. This, of
course, stimulated the engineers and those in
charge of development work to greater effort
and has been the cause of the great strides
being made. One of the forms this enthusi-
asm has taken, and the one which has caused
the greatest amount of embarrassment to the
science itself, has been the desire of a large
number of individuals and concerns “to en-
tertain the people,” in many cases merely to
get publicity. It is of this latter phase of
radio w_ork that T am best qualified to speak
and which I will discuss here. It is a very
serious matter and will have much to do
with the immediate future of radio and
Vit'?‘gy concemi tt!1e public.

ere were before the end of 1922

than 600 radio broadcasting stations in e??st
cnce. There were probably not more than
25 or 30 of these stations so situated in
centers of population and so operated and
maintained that they were giving unselfishly
the best that could possibly be given at the
present stage of development. This meant
the outlay of enormous sums of money with-

out any possible revenue accruing from this

ure. The majority in this
more than 600 licensed stations wegoi:ptﬂ:
game merely to spread their names over he
_and to obtain for themselves all the
ty that they could. se stations
be classed as offensive billboards on the
. for pleasure and educa-

g view of the person
in place of

desirable talks and entertaining music which
this poor listener could pick up he must

.listen to the “Blaa-Blaa Station of the Blaa-

Blaa Company” blaaing. Generally ths
“blaa-blaa” station was built by some enér-
getic amateur whose experience in radio tele-
phony was obtained from having once st
a radio telegraph spark set on a ship.
Contrasted with these are the stations buil
by the large electric companies, each ©
which maintains a large and competent st
of engineers who have all the informatiot
there is available on the subject and 1
facilities and assistance of research labor
tories, etc. Determine by means of @
engineering commission the number of st
tions that can operate simultaneously o
different wave-lengths without undue ™
terference. Then very carefully alloc
these stations throughout the country. &
Ing particular attention to the large C'“‘i
JThe cities that are most favored with {zcrk
ities for obtaining talent, such as New Y0 :
and Chicago, should he permitted to ha¥ %
least four stations, each operating @ ¢
Stparate wave-length. These stations %
all be allowed to make use of conside .
Power and in fact should be required
fairly high power in order that 1
istant points can pick them up. .
All the other broadcasting stations
Put on a number of fixed wa
and permitted to go on 360 to 4U
N my estimation, the ideal condition
the‘:‘:e:l:gd:r which it wouldd_ be 4
= person to turn dis
point and know that he would be able
Sﬁoa Certain station without inter
ould he then find that the broad
E"“ll is such as to be uninteresting
ﬁm.:ld then turn to some
that one up again without

thil
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Miss Dorothy Benkeser With Her Home-Made Radio Set is Shown in the Left Hand Photograph, Operating the Same.

Type Using a Two Circuit Tuner and Gives Very Good Results.
The Aerial

The Set is of the Single Tube

At the Right is Shown Miss Benkeser With the Antenna Which She Erected Herself.
Masts Are Attached to the Chimneys.

My First Radio Set

By MISS DOROTHY BENKESER

HEN I decided to make a radio
set, a friend of mine said, “Well.
you go ahead and buy the things.

and when you need my help, just

call me up.” 1 told him I would,
but made a mental reservation never to let
him hear from me if I couldn't get along
without assistance.

You see, I am not in the radio business,
and I have no technical training whatever.
I am and have for some time been in life
msurance business, so it was natural for
my friend to think that I would send an
S.OS.

I went to a radio store and looked over
the sets and they appeared simple enough,
so I bought enough parts to work on for one
evening. With the parts I received a book
of directions with diagrams and a lot of,

; what seemed to me, very technical terms.
i 'mmllh;as he«};tllied %nhi the coils were
y so : “one evening”
y lengthened to three and at the end of the
third, I had screwed on the parts to the
panel and was ready to wire. When I
how complicated this was I just
to give up, but I had the diagrams
had scen the sets hooked up, so I

at it.

went along beautifully until
ready to solder. The soldering! 1
ything like it in my life

=1y

g

]

our Victrola apart
fixed it, but I never had to solder any
I had strange mis-
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—the kind you heat in a stove or with gas.
This iron had a metal handle and while I
did manage to solder some of the parts,
when the iron got red hot the handle was
also very hot and this was most uncom-
fortable.

So I waited another day and a friend sent
around a soldering iron with a wooden
handle which seemed like the trickiest
thing 1 had ever seen. You put alcohol in
the handle and its burns near the tip of the
iron and keeps it hot,

This was an entirely new toy, and it in-
terested me very much until I began to
work with it—then the flame worried me
and I had visions of burning all the tubing
and insulated wire and just about every-
thing in sight, but much to my relief, the
flame would go out occasionally and it was
at such times that 1 worked best.

When I had completed the set, I bought
a lightning arrester. F

The circuit is what is termed a loose
coupled or two circuit hook-up employing
no regeneration. I have a WD-11 vacuum
tube operated with a single dry cell for the
“A” battery. I find the Baldwin phones ex-
cellent and have two sets of them, so that
in an emergency four people can listen.

I was very anxious to install the set, so
one fine Sunday we climbed to the roof,
laden with poles, insulators, wires, rope,
cord, scissors, hooks and what not.

We had a dreadful time walking around
the roof for the front of it (and the way to
the roof is up the front of it) slopes con-
siderably, and we are not good acrobats.

We tied poles to two of the chimneys and
attached the copper wire to these poles.
This gave us an aerial only about fifty feet
long, but about ten feet from the tin roof
and it has been very satisfactory.

Perhaps if you closely examined the aerial
you would smile—in fact I'm sure you
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would. We used all the rope and cord we
could find and I know it is a terribly ama-
teurish job, but it serves the purpose. The
knots are very poorly tied, and I know
even a very young “Girl Scout” would never
be proud of them, and I know some day
we'll have to make another trip up there
to tighten the poles.

In order to attach one of the poles, I tried
to climb on a little ledge which is a good
deal higher than the rest of the roof and
quite near the edge. My friend told me
it was very foolish to do this for the house
was old and she thought any part of it
might be very apt to become detached and
besides, she didn’t think the chimney was
a safe thing to hold on. I asked her if
she were making any reference to my weight
and told her to “unhand me” for I was
very confident the chimney was strong
enough to hold me. This she refused to do
and I was struggling to get away from her
and to pull myself up when the piece of the
chimney which 1 held gave way and had
she not held me, I should most likely have
landed on the cold and unsympathetic pave-
ment three or four stories below.

We were a couple of very much unstrung
and very tired persons when we finally gath-
ered together our tools and went down to
connect the set, but we felt it was worth
it and besides there were no casualties, I
having got away with a few scratches on my
arms.

I shall never forget the thrill I experi-
enced when I actually heard an announce-
ment over this set.

_The set has been quite\a success so far
(it is about two months old) and we pick
up distant stations with very little difficulty,
and it has given us no end of pleasure. Just
the other night I got Springfield, Mass.

No, I did nét wear overalls.



The Photos Above and to the
Right Show the Interior of ‘the
Studio of Station WEAN Oper-
ated by the Shepard Stores of
Providence, R. I. The Or-
chestra Shown in the Above
Photo is the Band of the 7th
Coast Artillery of Newport as
They Appecared When Broad-
casting Selections From WEAN.
The Photo at the Right Gives
a More Comprehensive View of

the Lay-Out of the Studio,

Showing the Microphone and the

Tasteful Arrangement of Furni-
ture.
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The Photo to the Leftand Below Show, Respectively,
the Transmitting Antenna and the Studio of Sta-
tion WGI, Operated by the American Radio and
Research Corp’n, of Medford Hillside, Mass.,
Better Known as Amrad. This Station Has an
gn\rlable Record Which it Acquired in the Early
S_ays of Broadcasting and Has Maintained Ever

ince. Their Consistent range is Over 300 Miles

and They Have Been Heard 1500 Miles.
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Support An Aerial. Fig. 3, Using Body of an Automobile as an Aecrial. Fig. 4.
the Radio Set. and an Aerial Suspended From a Tree. Fig. 6, Using a
8, a Spiral Acrial For Use Either Indoors or Out.

in Fig. 6. Two six inch spikes are driven
into the tree, one very close to the ground
and the other some distance up. Wires
are connected to these spikes and lead to
the ground and aerial posts of the set
respectively. The use of such an aerial
opens quite a field of experiment to the
 amateur.
When a camp is located along the shore
of a lake or other body of water, it is
‘possible to reduce static to a very great
extent Lg submerging the aerial in the
vate ‘or this purpose a length of No.
: red wire should be used.
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In Fig. 1A We Have a Standard Three Circuit Tuner With the Addition of Several Switches. Their Uses Can Be Very Readily Seen By Referring to
the Diagram. The Two Point Switch in the Upper Right Hand Corner Allows a Change Over From Audion to Crystal or Vice Versa. Fig. 1B Shows

a Parallel Connection of Phones With Switches.

Points Marked X Connect to Points Marked in the Same Way in Fig. 1A. Fig. 1C Shows a Change

Switch So That Either Loud Speaker or Phones or Both May Be Used. Fig. 2 Shows a Four Pole, Two Throw Switch For Changing From the

Over
Second to Third Stage of Audio Frequeuc{_hAu?liﬁuﬁon When a Separate “B"” Battery is Used For the Latter. Figs. 3 and 4 Show Switches
c

ormer is an ordinary Inductance Switch, While the Latter Changes from Detector to One or Two Stages

to be Mounted in the Rear of the Pancl

as Required.

Radio For the Beginner

XVIII. SWITCHES

By ARMSTRONG PERRY

HE radio "“ads.” and catalogues
devote little space to switches.
They seem to be considered as
among the accessories that the
radio fan will buy without urging
if he needs or wants them, yet there are
few home radio stations in which an ad-
ditional switch or two would not add to
the convenience of the operator, save
time and annoyance, and possibly in-
crease the element of safety.
LIGHTNING PROTECTION SWITCHES
No set used with an out—of—dolors aerial
2 east one

ky affair. My first one weighed more,
cost more and took up more space than
the receiving outfit I started with. Some
beginners try to get by with a little knife
switch that will carry 25 to 35 amperes
but that is like trying to use a one-truck
truck for a four-ton load; it is sure to
break down when it is most needed. An
amateur who wanted his lightning switch
out-of-doors but did not want to go out-
of-doors to operate it, put it on the out-
side of the house, bored a hole through
the wall and installed a crank and shaft
for turning the handle.

A switch in the ground wire is not often
seen but it has advantages. If there are
two receiving sets, for example a long-
wave and a short-wave set, which are used
‘with the same aerial and ground wire,
a single-pole double-throw switch wil]

nect one or the other with the ground.

ual lice is to wire both sets to

double-throw switch, so as

aerial and ground con-

'same time, but conditions
ore convenient to ha

that the dead receiver in such a case cor
stitutes a “dead-end” of large proportions
and for psychological effect if nothi
more it is better to cut it out entirely
thereby eliminate it from the considera:
tion when difficulties are encountered:

EXPERIMENTS MADE POSSIBLE

SWITCHES

The lack of switches to change o%¢
from one set to another often bt
fan of interesting experiences. Man¥ 5
a crystal detector set as a stand-b: e
fit to pick up local broadcasts. ™ ;
of a tube set for distant stations Of
louder results with the local statid
because it seems wasteful to keep
burning all day when the crystal
bring in local broadcasts loud!
to be heard throughout a room W
listener is busy with quiet ¥
properly instailed switches it
a second or two to cut i
when something comes ac
to be brought out more d
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ONSIDERABLE interest has been
involved to produce a device which
will be able to satisfactorily amplify
speech and music and which does
not utilize a vacuum tube for its
operation.  However great this interest has
been, a suitable amplifier is yet to be devel-
oped. The well known Brown microphone
relay is perhaps the best known of these
devices, but its excessive cost prohibits its
use among the radio fraternity. In order to
compete with the vacuum tube amplifier, for
which there is no peer, the amplifying device
must be easily constructed and low in cost.
It must be able to faithfully reproduce the
original sound waves that are desired to be
amplified. The frying noises inherent in any
loose contact device such as the microphone
must be of such small magnitude as to be
P‘ractica]lv negligible when the instrument is
in operation.
ﬁUAL i B S;TAGE OF AMPLITICATION

~ While the device herein described cannot

E

A Microphone Amplifier

BERT T. BONAVENTURE

headed machine screw, 1%4” long and a
length of phosphor bronze or other stiff
wire. Steel piano wire will do very well.
In the accompanying sketch (Fig. 1) of
the assembly of the unit are given the dimen-
sions qf the brass angle picces that support
the microphone button. The 34" by t&”
stock should be bent according to those
specifications. In the bottom support drill
two holes in the feet to clear a 6-32 screw
and tap a 6-32 thread in cach leg 4" from
the top of the yoke. The top angle is for
added rigidity for the microphone button
and two holes are drilled in each leg 4"
from the ends as indicated. In the exact
center of the top of each of these angles
drill a hdle that will just clear a 10-32
machine screw. These holes will be in align-
ment when the two brackets are assembled
and serve to guide a 10-32 screw on the end
of which the microphone button is mounted.

MOUNTING THE MICROPHONE BUTTON

_As to this button, the writer used a
Newman-Stern, which is very much the
same as the well known Skinderviken. The
entire button must be taken apart for the
next operation, care being exercised that
none of the carbon grains are lost and that
the mica disc is not injured in any way.
Through the center of the back support,
which has a cui-:haped recess cut in it,
" drill and tap a hole with a 10-32 thread.

this hole from the inside. Since
there

is not ‘much thickness to the brass
%ﬂﬂ, be careful not to counter-
o far, otherwise t"e threads will he

e to be filed down until it
with the surface of the cup-

; - which process the
no doubt qbapplfar-
determine just how
so_that repeated trial
In case the

away

entirely. The head of the 10-32

phone button does not permit any counter-
sinking at all, use a round head screw with
the head filed down quite flat. This project-
ing head of the screw will take up some of
the space formerly occupied by the carbon
sranules so that some of these may be dis-
carded in the microphone assembly.

Thread the rear support of the button an
the screw, replace the carbon grains and
mica sheet, thus completing the job of
attaching the button to the movable support.
Before beginning with the complete assem-
bly, sweat the brass tip of the front of the
button with solder as this will facilitate the
later attachment of the connecting link to
the armature. Next assemble the complete
amplifying unit before mounting on the
Baldwin receiver. The stiff spring, made of
phosphor-bronze or steel piano wire, is
placed between the button and the bottom of
the lower bracket. A locknut goes in
between the two brackets. If no lock-
nuts are handy, use ordinary large hexa-
gonal nuts. A coating of black lacquer
completes this part of the amplifier. All
that remains now is to attach the exterior
part to the actuating mechanism of the Bald-
win phone.

ATTACHMENT TO BALDWIN PHONE

Unfortunately, to do this, the whole
Baldwin unit must be dismantled. Do not
be dismayed by this prospect for it is a
very simple operation. First scrape off or
heat the solder on the washer which holds
down the mica diaphragm and unscrew the
washer from the connecting link to the bal-
anced armature. The mica diaphragm will
now be free to be removed and put in the
junk box. You may as well keep it, since
you may wish to reconvert the Baldwin
into its original form.

Next remove the two screws which hold
the permanent magnet on the pole-pieces.
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(Continued on page 375)
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THIS CONDENSER USED
ONLY WITH AIR CORE
TRANSFORMER
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LOOP AERIAL
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K- 003 MF. MCA CONDENSER.
R- RHEOSTAT
0- DETECTOR

RF. - IRON CORE RADIO FREQUENCY
AFT, AND AF. T2~ AUDIO * - TMF

TO GROUND

L~ PRIMARY OF VARIO COUPLER

L - SECONDARY OF VARIO COUPLER
Ty-3TO) AUDIO FREQUENCY TRANSF,
Tz - RADIO FREQUENCY OR SPECIAL

L AIR CORE TRANSFORMER.

K- 001 MF. MICA CONDENSER

Ko~ = » . . -
"K3-0005 MF VARIABLE CONDENSER
Ry - 200 TO 600 OHM POTENTIOMETER
Ry~ RHEOSTAT

A
TO GROUND

R
j ?

TO'A" BATT.

D- DETECTOR

With a Sin
Effect of O

gle Tube and a Crystal Detector, Tt Ts Possible T btai
ne Stage of Audio Frequency Amplification and IO:c S:ngc: oE.“l‘ta:I]::
Frequency Amplification Using the Circuit Shown Above.

The Above Circuit Diagram Illustrates the Use of Three Vacuum
Tubes and a Crystal Detector In a Reflex Amplifier, Which May
Very Easily Be Used In Connection With

a Loop Aerial

Practical Notes On Reflex Amplifier

Construction

By ROBERT E. LACAULT

HE reflex amplifiers have recently

come to the fore for several rea-

sons, the main one being that with

a minimum number of tubes great-

er amplification may be had since
each tube does double duty. On account
of their price and cost of operation this
performance of double duty is quite an
appreciable feature for the majority of
radio amateurs, and has made of the re-
flex amplifier a very popular type of re-
ceiver for broadcast reception.

Reflex amplifiers are by no means new,
as in 1916 the writer, then with the radio
research laboratory of the French Snfnal
Corps, worked on the development o the
first reflex amplifiers, which were de-
signed for use in the French army durin
the war by Mr. M. Latour, the well
known engineer. )
‘The construction of a reflex amplifier
s not an easy problem if it is to give

1 results, and the experimenter
the construction of one

r and cnlre
k properly.
is that

to reduce this is to omit the by-pass con-
densers across the secondaries of the
audio frequency transformers. The dis-
tributed capacity of the winding is suffi-
cient in this case to allow the high fre-
quency currents to flow in the grid-fila-
ment circuit,

A ONE-TUBE REFLEX CIRCUIT

The use of a potentiometer should be
avoided, as this instrument, although hel
ful for tuning, introduces undesirable
losses, as it is generally connected. In
order to further reduce the resistance of
the grid circuit, connections should be
short and of course all contacts should be
soldered. In a one-tube reflex amplifier,
such as shown in Fig, 1, the secondary
of the coupler 1.2 should be wound with
heavy wire and have a comparatively
small number of turns. In order to stabii-
ize such a circuit, and prevent undesirable
oscillations, a resistance, which may be
a standard potentiometer, may be con-
nected in the plate circuit as shown at
R1. The transformer T2 may be either
a radio frequency transformer of the

type to cover the band of wave-

- proper type
- , which it is desired to receive, or

nother coupler consisting of a tube thre
in r wound with 60 turng

0. 24 wire for the secondary
o'-nl. di mr

f the secondary for

ch a coupler is

er should

mﬁmﬁt‘

and

‘neces-

b, as

.002

TUBES FOR REFLEX SETS SHOULD HAVE
LOW INTERNAL CAPACITY.

It is very difficult to lay down hard
and fast rules for the design of this typ
of amplifier as the conditions are different
in every case and with every make of
tube. However, it is desirable to use vat
uum tubes having as low an internal &
pacity as possible. There are on themar
ket at the present time several tubes it
filling this condition. It is the case Wi
the UV199, the Myers audions, the West
ern Electric “N” Tubes, the French tubes
and others of similar construction. %
been said that such tubes as the UVE
or the UV201A and C301A were not st
able for radio frequency amplificath
This is erroneous, as these tubes are i
the contrary very good amplifiers, b
perform as such only when the grid isat?
"°§.at“’° potential. ~Since in most 0f T
radio frequency amplifiers now in N’rm
is necessary to make the grids of o
tubes positive in order to prevent bt
oscillations, poor results are obtained:
the tubes are not to blame.

MULTI-TUBE REFLEX AMPLIFIERS

When a loop or small indoor & =
to be used it is necessary, in order t W
ceive distant stations, to use
stages of amplification. In this cas
more difficult to make a reflex
g"‘;’k properly, unless one
¢lore making the complete set.
method is to hook up all the
temporarily on a board, kee

ing the
fOl‘.tllern at least a few im%
er and making the wiring as ®

aS possible. It is jmportant to kel
h‘&o“f?ﬂﬂt‘hetnnsgmmﬂ '
te of each tube short and

o
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k. Instead of U-ingna‘ Cl’{)ltll Detector For Rectification, It Is Sometimes Desirable To

1 be i onnected As Illustrated Above and

the Two Switches Inserted In the Circuit Allow Variations Not To Be Obtained

f Otherwise, The Use of a Vacuum Tube Detector Gives Greater Volume Than Would
3 : Be Obtained When Using a Crystal Detector.

Use a Vacuum etector. This

all the apparatus at hand in a straight
circuit using separate tubes for the radio
and audio frequency amplifier. An audi-
! bility meter may then be used to deter-
P mine the intensity of some standard sig-
e nals, which should, of course, be the same
when the same transformers and tubes
are hooked up in a reflex circuit. A
standard signal should be available to de-
termine the efficiency of the amplifier.
This may be either a mnear-by broadcast-
ing station which is always received with
the same intensity, or a small driving cir-
cuit which may be composed of a coil,
ser and buzzer with battery as
shown in Fig. 3. With the coil 3” in di-
ameter and wound with about 32 turns
of insulated wire, shunted by a .0005 MF
e?ndenm the circuit radiates a wave
of about 360 meters which may be used
:htb;‘:mrce of beconstnnt Etensity sig-
buzzer being ways at
same distance from thl:g‘oop-aerial con-
nected to the lifier. An easily con-
structed

home-made audibility meter may
eter shunted across
shown in Fig. 3A. By not-
on a scale a comparison
et the standard cir-
nd that of the reflex.

en

May Be C

Set.

ed and the audibility of the signal is re-
duced to a minimum by carrying the buz-
zer away from the loop. This should be
made with the potentiometer at maximum,
that is with all the resistance in circuit.
One listens carefully and adjusts the po-
tentiometer until the signals become in-
audible in the telephones. The setting of
the potentiometer should be carefully
noted, and should be about the same
when connected to the reflex amplifier,
which may then be hooked up according
to the circuit of Fig. 2.

Before connecting the second audio
frequency transformer the telephone
should be introduced in the plate circuit
of the second tube instead of the primary
of the transformer AFT2. All the tubes
being lit up and the detector adjusted,
no signals should be heard while the buz-
zer or the station tuned in is being re-
ceived; if the signals are audible before
they reach the detector, this shows that
they are being rectified by the first tube.
In this experiment the phones should be
used alone, without the potentiometer
shunted across. After this is verified the
second audio-frequency transformer may
be connected as shown and the telephone
introduced in the plate circuit of the third

.

THREE STAGE RADIO AND TWO STAGE
AUDIO REFLEX SET

Fig. 4 is the circuit of a French Army
amplifier which was extensively used dur-
ing the war in direction finding work.
%s type of amplifier is provided with

~a pin placed

Fig. 3 Shows a Buzzer Transmitter For Testing a Reflex
A Potentiometer Connected As Shown In Fig. 3A Acts
As An Audibility Meter.
May Be Obtained With An Additional Stage of Audio Fre-
quency Amplification As Shown In Fig. 5 Below.

If Greater Volume Is Desired It

four tubes, three stages of radio-frequency
and two stages of audio-frequency ampli-
fication, the second and third tubes being
used to amplify both frequencies and the
last one being the detector. These ampli-
fiers were generally connected to a one-turn
loop about six to eight feet square to locate
short wave transmitters used by the enemies.

Very great distances were covered,
thanks to these amplifiers, which are very
stable in operation over the whole range
of wave-lengths extending from 200 to
1,200 meters. As may be noted in the di-
agram, Fig. 4, some condensers and re-
sistances may be used in the circuit. These
are for the purpose of stabilizing and
are shown here as suggestions for the
building of such amplifiers. It has been
found that the best results are obtained
with low ratio audio-frequency transform-
ers not exceeding 3 to 1, and iron core
radio-frequency transformers, some of
those on the market today being very
suitable for the purpose.

In general it is not advisable to use
high plate voltage on a reflex amplifier
and if a loud speaker is to be used it is
best to connect to the output, an extra
stage of audio-frequency amplification us-
ing an extra tube and separate batteries
as shown in the diagram Fig. 5.

It is not absolutely necessary that a sepa-
rate storage battery to supply the current
for the filament, be used. This sepa-
rate battery is, however, an advisable addition
as it will lessen the squeal which may other-
wise be developed.

er

India ink, and in order to make a neater
iob as well as a clearer reading scale, every
ong dwu_uon indicating 100 miles should be
marked in red. The figures representing
distances may be marked in as. desired. This
same scheme may be carried out on either
a wood or cardboard strip.

Next the city in which the amateur is
ed is accurately found on the map and
pin through the first division on
the scale is affixed thereto. It is now very

; by swinging this indicator around its
to determine with a very fair degree
accuracy the distance of any point on the
When not in use the indicator will

11 to a perpendicular position.

g
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Selective Radio Calling

— - W o D S 51X L =)
By FREDERICH VY. 0L
HE ideas about to be described art

umply illustrated in the accompanying
= schematic diagram. Referring to the
diagram by letters the explanation tollows

TRANSMITTING

I'he continuous wave transmitter is modu-
lated by tuning fork A. which is electricall
driven by circuit B,
thus interrupting
contact C, at the fre-
quency of the fork.

\

murchased m severdat standatt

Y Y

Adjustable weights
W, and W, allow this
frequency to  be #
varied. This trans-
mits a wave strongly
modulated at the fre-
quency of the fork.

RECEIVING
The receiving set

‘L‘ﬁf s Rec.sel. |

i

N
|

s ¢ ph © e lepho

S > ne L"‘m:'ll"m‘\.._
VARIATIONS
\ hand operated magneto, buzzer, oscill
o ¢, or any ather ele Vat.

- Clrica) o,
one ey Vet
. - oL
ted for tuning fark { e
hmited  nympg, 4
stanons are ¢, r‘.'
perment  wi, th
SYStem, an org
polarized he)

cer ol

Wary

Tinger
may he substityeg
tor  the harmagg,
ringer  shown, b,

system then lil‘[\\nlf.
Ing upon the use ¢
different Wave-
ll.'ll.glh.\' for  selec.
uvity in calling,

3 ———— APPLI 3
1s tuned to the wave- — ANDLPSQ;II;?_:
length of the trans- b i i dio Call 1
: N h i i i f the Apparatus Necessary to Use in Selective Radio Calling TIES
mitter. Any audio ::Ssil:wmn“"\cbg::_gr}'a:&:z-;fo:gn:;:m'}‘an?ng ?—‘orgp“n\“‘.‘ Cm\:mls his System as is Fully Explained i I )
frequency tone re- in the Text. -This System is Applicable Only to C. W. Transmission and Reception A complete radia

ceived will be trans-
ferred through a telephonic or frequency re-
lay to the external circuit J, in which is
placed a harmonic bell ringer, which, if reso-
nant to the received frequency, will ring
loudly. Frequency relay D is of quite simple
construction, consisting of an ordinary low
resistance telephone receiver (75 or 80 ohms)
to the diaphragm F, of which is soldered
the silver contact G. Contact H being ad-
justable, it is normally in contact with that
on the diaphragm. The received frequency
causes the diaphragm to vibrate, breaking
the external circuit at that frequency. Har-
monic ringer ], is of orthodox construction,
hut had best be bought, as it will be rather
difficult to make. Its construction is here

quencies, as 16, 33, 50, 60 cyeles per sec-

nnll. erC.

OPERATION

Transmitting station, having previously
determined the {requencies produced by
different positions of the adjustable weights,
places these weights on the frequency as-
signed to the receiving station he wishes to
call, Upon starting the transmitter the
modulated wave emitted. This is of
course received by all stations within range
which are tuned to that wave-length, but it
affects only the receiver whose harmonic
ringer is resonant to that frequency. The
operator or attendant then plugs in and re-

15

t2lephone system may
be set up offering the flexibility of the pres-
ent land practice, utilizing wave-length selec-
tion as well as different harmonic ringer
irequencies.  Ships at sea may agree a
a defmite frequency for a distress signal
avoiding the necessity of keeping a radw
operator on constant watch to listen for
SOS signals. In time of national crisis the
President may call the nation to their re-
ceiving sets for the dispensing of important
mfiormation.
PRACTICABILITY
This complete system has been experimen-
tally put into operation and proved to be an
actuality by the author at the Signal Corp
Research Laboratory, Ohio State University.

How a 700-Foot Radio Tower is Balanced

- |

‘l!'h!-'—ml\ -
5 TR A i
[ERERR N

on its foundation is
each

on a Point

NE oi the most curious things which
Othe radio-technique has created are

the great towers of Nauen, which bear
the antennae. Are you able to balance a
pencil on its point?  You certainly will
have the opinion, that such a thing is ab-
solutely impossible. However, the great
towers of the radio station at Nauen near
Berlin, the greatest one of which has a
height of 700 feet, are balanced on a point.
They resemble indeed gigantic pencils of
triangular sections, which are put on their
sharpened conical imim. Each one of the
two great towers has a weight of ]
kilograms. that is 14 kilogram fotz'.o%?c{
millimeter of height. The total pressure

792  pounds
The foundation ou?;ists of ig;

tower.
of porcelain, which
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in this Department we publish

A TWO STAGE AMPLIFIER
(163) Mr. George Bunker, Toronto,

amada, Tequests:

CQ, 1. Can you furnish me with a circuit dia-
gram showing the connections of a two stage
andio frequency amplifier employing 2 honey comb
coil and variable condenser for tnnmiz:nd using
£lament control jacks between the tubes?

Ont.,

VARIO-COUPLER VERSUS LOOSE
COUPLER

a“1;16.7) Mr. Milton Beck, Buffalo Lake, Minn.,
SKS D

hQ_ 1. Will a loose coupler give better results
than a vario-coupler in receiving radio messages?
- A. 1. For short waves the vario-coupler is un-
oubtedly better than a large loose coupler, but

AUDIO FREQ TRANSF

4

Simple Tuner Are
Tubes Which the

found necessary to

employ the a case, it would be
conmected the same as the vario-coupler, and a
variable A hould hunted across the

racle

2 q i and s which we feel are of interest to the novice and amateur.
to this Department cannot be answered free. A charge of 25c is made for all questions where a personal answer is

Letters addressed
desired.

INDOOR AERIAL

(169) Mr. Berget Blockson, Michigan City,
Ind., asks: ! :
O. 1. When using an indoor aerial which is

hung from the moulding around the walls of a
room should the wire be suspended on insulators
from this moulding or may it be fastened thereto
with nails?

A. 1. It would be much better under all con
ditions to suspend your aerial wire from insulators
rather than to allow it to touch the molding
This will give much more efficient results in damp
weather. .

Q.2. Can a crystal set be used with such an
aerial? ]

A. 2. It is possible to use a crystal set with
an indoor aerial if it is desired to receive over
comparatively short distances only. However, for
best results you should use an audion detector
and preferably two stages of audio frequency
amplification. ~ 1f greater distances are desired,
you should use one stage of radio frequency
amplification.

STORAGE BATTERY TROUBLE

(170) Mr. J. P. Brumfield, Galena, Kansas,
writes :

When 1 listen in on my set and turn on the
detector rheostat, the signals come in loud but
gradually fade out and do aot return till I
turn out the tube,’and leave it out for some time.
This happens even after the A battery has been
fully charged. He asks:

@: 1. Can you tell me what can possibly be
the trouble?

A. 1. A poor “A” battery is the only pos-
sible solution to your trouble.  When your battery
is fully chargsd, the hydrometer should read from
1300 to 1350. It may be that your “A” battery
does not keep its charge, and that is the reason
for your signals going down in volume after
the tube has been used for some time.

RADIO FREQUENCY SET

(171) Mr. F. Buffehr, Cheyenne, Wyoming,
refers to the circuit diagram Puhlished on page
156 of the June, 1922, issue of SCIENCE AN
INVENTION, and asks:

(). 1. How may I use this circuit without the
two stages of audio frequency amplification?

A, 1, To use this circuit without the two
stages of audio frequency amplification, all that
is necessary is to leave them out and connect
your phones in the plate circuit of the detector
tube in place of the primary of the frst audio
frequency transformer.

RADIO AND AUDIO FREQUENCY CIRCUIT
(172) Mr. C. P. Allen, Bartlesville, Okla.,
requests : .

. 1. Can you give me a circuit diagram
showing one stage of radio frequency amplifica-
tion, a detector and one stage of audio fre-
quency amplification usmg a vario-coupler and
two variometers for tuninT‘.

A. 1. You will find the circuit diagram you
desire below.




SOUND AMPLIFIER
1,449,530, issued to Frank
A . Miller.)

The sound amplifier designed by
the famous surgeon, Dr. Frank E,
Miller, possesses many unusual

(No.

features. Tt is made in the form
of a conical horn having a ridge
projecting inside and outside of
the wall of its main portion. Along
the path and beginning at one-
quarter sector of a spiral from the
center orifice, and thereafter lo-
cated at every half turn of a spiral,
are resonators made of brass or
other substance. These are spher-
ical in shape.

ELECTRIC MASSAGE APPA-
RATUS

(No. 1,433,184, issued to Henry
Csanyi.)

The most distinctive features of
this novel massage apparatus are
the method of locating the same
within the case, as illustrated
herewith, and the system of
mounting the high tension coil and
massaging clectrodes in the ordi-

nary fashlight case, making a very
compact unit. The massaging ele-
ments may be detached in the
same manner as a flashlight bulb
is removed from the case, namely,
by removing it and its fixtures.
T{le hi tension coil is placed
within the case and makes contact
with the positive pole of the upper
fiashlight cell. Leads pass to the
electrodes across which the circuit
i when they are laid

ing close together,
to be local-

so that one need only operate his
rather efficient fan, directing the
stream of air against the wind
vanes of the turbine in order to
obtain the desired motion. By
changing the relative size of the
pulleys, the speed of the rack may
be decreased or increased. Of
course, the amount of air which
the fan develops will determine
the speed at which the rack ro-
tates,

AMUSEMENT DEVICE
(No. 1,448,306, issued to Erastus
A. Lezert.

This is a very beautiful amuse-
ment device and if installed at

some of the summer resorts should

. _
attract great attention. Amn end-
less chain on the bottom of the
runway is rotated constantly by
an electric motor, which motor
also turns a large propeller at the
bottom of a circular tank through
which the ships must pass. Se-
cured to the runway are also a
series of spring bumpers either
staggered or lying side by side.
Rollers on the bottom of the ship
come in contact with these guides.
Supposing now we have these ves-
sels loaded with passengers and
the clutch mechanism which drives
the sprocket chain is thrown in.
The movement of the chain car-
ries the boats with it, because they
are coupled to the chain by means
of a very flexible coupling, and
the bumpers serve to lift the boat
and give it a longitudinal rocking
motion, where they are paired, or
produce a lateral rocking motion
where the single bumpers are en-
countered. When the vessel
reaches the whirlpool, the boat
being free to move on its coup-
ling, is given a whirling twisting
motion, after which it continues
on its original course.

FLASHLIGHT

(No. 1,436,7‘.;5!. issued to Fred

vans.

This is another hand-operated
pocket flashlight which employs a
unique method of operating the

ADVERTISING DEVICE
(No. 1,447,749, issued to Ray-
3 mond T.. Beselin.) ?

This unique advertising device
is very simply wulw-t:lh*!pl. u()l:a
top of a closed automobile, such

. Attached to the

as a delivery wagon, a mo:le] of a
large cigar, pipe or cigarette 1s
mounted. This has an opening n
its rear end, communicating with
a pipe passing down through the
automobile, and thence coupled to
the muffler of the engine ];y means
of a piece of flexible tubing. The
top of the pipe or the end of the
cigar or cigarette is closed with a
disk perforated by numerous small
holes. The exhaust gases are now
caused to pass up Into th'e pipe,
making it appear that a lit mon-
ster pipe or cigarette is being car-
ried on top of the machine.

WAVE MOTOR
(No. 1,444,693, issued to Joseph
A. Lymburner.)
A float of suitable construction
is located within the area defined
by posts, and provided with guide

rollers operating in channels of
the posts as shown. By this
means it can move vertically,
! float and extend-
ing above the same are gear-rack
bars, and mounted upon the plat-
form adjacent to each of the rack
bars, is a standard which carries
a_shaft, upon which jc g gear
wheel which in turn engages in
the gear racks. A crank arm
coupled to the gear-wheel shaft
connects with piston rods of the
pumerous pump .devices, As the

_—
ROTARY BRUSH
(No. 1,448,630, issued to Charles
ewis,

_"l'he bru;? uni}v“)

18 removable, and s i

e?:;]m of a cylinder ;B::e al:. ;}::

witﬂin the POWeEr unit 5 contained

i € cylinder, ang whereas

i n«lillie at one end helds the
:r unit, the handle at the op-

“pm‘ ¢ end merely acts as g
ner to lock the o

't rotatin i
revolving lhaf{ cy}f’;@“

in this invention

brush is adaptable

poses. It may hei‘:‘;ﬂm[ﬂny
brushing the hair, rem Oved o
from furniture, and .
of Tigheia 1.1.;.\‘,.“;13:{:& all o
be interesting to note ths
idea here given was de:ﬂ the
largely, and the orig;nal\elo

was made by the patent Mode|
search .nlt'parlment of the aﬁd re.
Importing (‘(nnp;ny_ tectry

e ——
AUTOMATIC RAD
CURTAIN [ATOR
(No. 1,443,465, issued to

.. M. Fulton,) Weston
If this invention is placed upon

¥

the market before the fortheoming
winter, it should prove a boon ta
autoists. As will be seen in the
diagrams, a thermostat contaming
an expansible fluid has its upper
extremity located in the retum
pipe from the auto eugine to the
radiator. This thermostat con
trols a switch for reversing of
starting an electric motor, W
in turn is connected by a tram
gears to a cable attached to 3
curtain, rolled up in front of
radiator. In starting, the ﬁdll“’;
curtain is, of course, down, AL
remains in this position until
engine has warmed up sufficies
to cause the thermostat to thro¥
in the switch, starting the elﬂ';i;
motor. This having '
curtain is released, and bf:};‘r
of its own spring contained

it ascends.

e
FILM CUT-OUT

(No. 1,433,693, issued to Alired

Atherton.) eiaah

In lighting circuits WIEG ;)

number of lamps are W"’:o :

series, a means must be P it 3

to automaticall shart-%

lamp when it burns ouli T,

wise all the llmlr on & ik
series circuit would go out

L
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The “Oracle” is for the sole benefit of all scientific experimenters, Questions will be answered here
for the benefit of all, but only matter of sufficient interest will be published. Rules under which
questions will be answered:
Only three questions can be submitted to be answered. . FL

2. Only one side of sheet to be written on; matter must be typewritten or else written in ink, no
penciled matter considered, -

. Sketches, diagrams, etc., must be on separate sheets. Questions addressed to the department
: . cannot be answered by mail free of charge.
4. If a quick answer is desired by mail, a nominal charge of 25 cents is made for each question. If the questions entail considerable research work or
intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before such questions are answered,

A PROBLEM IN HEAT TESLA GASOLINE TURBINE COUNTERACTING MAGNETISM
(1506) Raymond Coup, McKeesport, Pa., gives (1508) Mr. Frank F. Michel, Oakland, Calif., (1511) Mr. Van Haynes, Tennessee, asks:

g the following problem. In order to find the tem-  requests: Q. 1. Is there any metal or other substance
perature of a stove fire, a piece of cast iron . Q. 1. Can you tell me where to obtain some that magnetic lines of force will not penetrate?
weighing 1 pound is placed in it. A copper ves- information on’the operation of the Tesla gasoline A. here is no metallic substance, any
sel we:":hin' 1'% pounds is partly filled with 3% turbine ?

substance of any kind which magnetic lines of
force will not penetrate. :

The only ways to counteract magnetic attrac-
tion is by another equal magnetic force. In other
words, if you place the north and south poles of
perature : two magnets together, that is north to north and

1. Can you e me the answer to this south to south, there will be repulsion instead of
rnoﬁk;l and lI!o' 1 the work done? PRODUCTION OF HYDROGEN GAS attraction between the same, and if of equal
A. 1. In order to solve this problem it is neces: (1509) Mr. John H. McMillen, Dewey, Okla, “tT¢"8th they will not attract iron.
gt AT T hon ver | Daaie Swings 1 bad th tunity to exami

A ights in s you Some ; e opportunity to examine
given below. The weights in pounds th e P

i water, the temperature of both being A. 1. The Tesla gasoline turbine was fully
5‘5'5" d‘s“:“ the cast iron pln,ee:e has been placed in  described in an article under that title, which ap-
the vessel of water, the temperature of the mix- fu"d in the July, 1920, issue of SCIENCE AND
ture is found to be 128°, hat was the tem- NVENTION.

of the fire? He asks:

AN AIR COOLED RESISTANCE

are a device wh was sup to be operated on
% not being carried out as far as hruro¥m e:; drawn from the air, he E:ks: (1512) Mr. W. D. Croy, Henryetta, Okla.,
JSE ) B Wy o o pything o 8. wh i B be uved i Seud
0 — W er or not it is actical? A at resistance shou e used 1n series
The specific heat of copper = .0951. € K ot i pr. wi!fﬁ

g o A. 1. The invention you described in your an electric_arc furnace for experimental use

The specific heat of cast m=-1$l-‘-s fecent eomug' tion is ab 'h ly i P h’t' wl’:{nluseg on. 110 volts A. Ci? el
of iron = 453.44 1 gas does not exist in the air, and there. 1y suitable resistance for a volt arc
grams. 3% mmd mm.; fore, motor you describe could not possible furnace will be about 8 ohms. This should be

worked principle of extracting hydro- wound with either some grade: of resistance wire

on
= in Een from the air. or iron wire upon two upnghts, preferably made
: ;&L of porcelain and so arranged that there is plenty
T . ; ’ of space between the windings. This resistance
is air cooled.

MAGNET QUERIES
(1513) Mr. G. W. Daniels, New York Citz,
wants to know: 4
. 1. Must a permanent magnet be made in
the shape of a horse shoe or can it be made in
the form of a disc _whnﬂch will attract an armature
or steel objects to its flat sides?

: permanent magnet could very well be
made from a solid disc as you suggest, in which
case it would attract a steel or iron armature to
cither one or the other of its flat side.

. 2. Of what material should such a magnet
be made? 5
“& 2. This disc should -be made of tungsten
o to aeceltlim theTl’:le.st (i-_esults am‘.‘l)e most perm:&
magnetism, is disc may magnetiz
placing between the pole pieces of a powerful
current supplied to the elec-

o et. The
mb should be interrupted several times
e SUN.POWDER

~ Mr. Fletcher Douthitt, Chicago, I,

nnot sodium  nitrate be used in
‘mitrate in the manufacture of

sodium nitrate is not em-

is use of its hygro-
Ths moisture to such an’
ng gun powder, the-
for use soon after being

wlch of combustion
onium_nitrate, car-




Philadelphia, |
h +* b - §
chine by means of
Ect perpetual motion §
of 2 motor w
Compresses air m

a ge
o drive the motor and
He asks:
Will such
¥ W such a machine we nd
.-1;.\ you tell me why? il
- 1. The best way that

. 3 hat we can disp
Pespetual motion machine is by
pfr_t—.-:_t.g-; of efficiency developed
Varwus machines used

i not,

b w
gg v gy ”z - . v "}/ at

Per cent, a2 compre e bout
cent, and -" -ompressed-air motor about 48 per

dynamo about 22 per ce

{:::k -"i;regzrdmg losses in sn—p":‘;r';,r;,‘m::rnw.r.

e ‘wl’l.-tf.;llal'. and other places, your machine

OM.H'A.:{ v spyproximately 16 per cent efficient

— 2ely it is imposible for the same 1o oper
» With such 2 loss in the apparatus,

There.

D‘lﬂm . Wr(iﬂ
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H : }
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A MAGNETIC WINDOW DISPLAY

(1517) Mr. Jos. F. Heredia, Santiago de Cuba,
Cuba, says: i G ¥

1 am a window in which 1
desire to have severzl -
nets. Mﬁ.mumﬂem
covered with The floor of the room repre-
sented in the show window will be
snooth and

44
i
]
i
i

3

E: data the -
mﬁ-o' 3 ?—mw"‘ osd -ﬂ’ -fﬂ Iuiw?
g E h-‘wuh—zﬁtpd-‘::-wmn

desire, 2 magnet would have 1o of pro-
&nﬁ:ﬂm 1f such a2 magnet were
—-l‘unl-aﬂ,kwvui,ﬂﬂ
the chair, if allowed to eome in contact with the
core of the magnet would hit the same with
such 2 smash that it would in all probability be
destroyed. It would magnetize watches in the
whole neighborhood.

MILK OF LIME

€ Mr. J. B. Holland, Kamloops, B. C..

1. 2t is milk of lime made of and how
can 1 it

;
;
1
I

|

TESTING SOLUTION
J. B. Hofland, Kamloops, B. C..
y know :

composed
hbiu-ﬁ‘i‘u -
fncemre of iedive, iich T

which dr
made as follows: In vessel or large

poom, melt 4

be applied rapidly, it
rhtly heat the surfaces
irally must have been

A '27.?""1. ‘J-‘]"'- n
previously well cleaned.
Another good cement consists of 10 parts of
slaked lime, 15 parts of chalk, 5 parts of kaolin
mixed together, Immediately before using, stir
an equal amount of potassium silicate, or
potash water glass.

n

INVISIBELE WRITING

(1522) Mr. C. B. Hansen, Coronade, Calii.
asks:

0. 1. Can you tell me of any method whereby
I can write upon a prepared piece of paper with
a steel point or stylus so that it will be invisible,
but will become legible by treating with some
solution or some other method ?

A, Unless you wish to resort to photographic
Mth!. the only way to obtain the results you de-
ire, 18 to use two sheets of paper with carbon

E—

DR. J. A. FLEMING

DR. G. W. PICKARD
“Inventor of the Crystal Detector”

ELLIS PARKER BUTLER

of “Pigs Is Pigs” fame.
and a number of other celebrities are the
contributors to the big August issue of
RADIO NEWS. As ome of it's readers
wrote lately: “RADIO NEWS is getting
better and better every day.” Do not fail
to read this issue.

List of radio articles in August issue
of RADIO NEWS:

SHORT WAVE DIRECTIVE RADIO
TRANSMISSION. By Francis W.
Dunmore and Francis H. Engel.

RECORDING SIGNALS FADING:
SOME INTERESTING EXPERI-
MENTS CARRIED OUT. With a Spe-
cial Recording Apparatus Designed by
Dr. G. W. Pickard.

THE WAVE FILTERS.

By W. Palmer Powers

RADIO FREQUENCY RECEIVER DE-
SIGN. By Kenneth Harkness

A LOW POWER PHONE AND CW.
TRANSMITTER, AND ELIMINA-
TION OF RERADIATION INTER-
FERENCE. By D. R. Clemons

REVISED LIST OF BROADCASTING
STATIONS WITH NEW WAVE-
LENGTHS.

e
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between them. By the
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PURIFYING THE MOTOR EXHAUST
Mr. Harry Gessler, New York City,

CNCi and I‘H?‘("HHNH f{,r A
ng“
’ ]

A HIGH TENSION LINg pno‘
L

(1525) Jos. Eggert, Sandy

Q. 1. How is it possible fo:h:' Ohia.
on the ground to be killed by Perggy “‘;
of a high-tension primary circ‘:i':%'::eﬂz
the other side is free from the Even
the secondary has accidentally Broung :’M
with the primary? COme %M

A3 The Underwriters’ ruleg Sting 3
tension installation require that g "ﬂ‘ln'hiu
secondary circuit in high-tension ‘ze
ed. Therefore, an accidenta] rk
primary and secondary g
sult in a current pauingf thre traggj,
of any person touching one side of th the bt -
circuit, masmuch as the person jg R By
completes a circuit. This can be cafi;'olm h;
the diagram given herewith. It jg g M frog
case, in certain installations, that the m‘-'"mnm'
cuit is also grounded, which woylq a1’1“]"!-"1:,-”"
at once why a person would be Kill €xplaiy
touching one side of the circyjt ah"& Whey
the connections were made in a certgiy i
an accidental connection would resyj in“i,‘, such
out generator, 4 Ihed,

HIGH TENSION

GENERATOR POCIDENTY_

I

A -
TRANSFORMER
POINT OF CONTACT 7

GROUNY

A Person Would Be Shocked to Death Whe

Touching the Point of Contact, Duc to the Accie
dental Connection..

%
e

THE COLOR OF THE SUN
(1526) Mr. Alfred Fierro, New York City,

asks:

(. 1. Would not the color of the sun bea
bright blue if viewed from outside our atmosphere?

X. 1. There is no reason to ‘suppose that whes
one reaches the limits of the atmosphere the sm
appears blue. 3 5

unlight is composed of all the prismatic colors,
and if one reached the limit of the amwm
:qﬁl_d appear a dazzling white, and of a
rilliancy.

When the rays of the sun reach the atmosphere,
due to refraction, and due to water vapor i
atmosphere, a blue color is obtained.
color is not entirely duc to dust, bu ‘
to ’lt';]ne 'I';ltm!iz;o{ oufr al:ino'sphpel'-;c“ vwefn, i

e blue sky is found in : )
)} , as for e, on the top of very |
mountainous peaks. .

) !?}

THE STRENGTH OF A SPRING
(1527) Mr. Royal Daggert, Staten T
N. asks:

V. 1. How | ould a spiral spring
frovaery be::'lu?dgn:d steel retain ’m

and original sh: hy

m.ﬁ_ci:gm::) re?igze 'it:“ Ie%lﬂl to -

KL Tt will be impossible to state just bY
. W m|

loag a spiral spring wil mm%ﬂ‘.:

ticity when used as you suggest. of stedd

will enter into this, such as the

sed :hi::,pﬁngl,"mepn;_h ich, the
used, t tmosph c conditions
the same, o, g o:“m‘"

AUTOMATIC COIN CONTROL uﬂﬂe'“ -
(1528) Martin G. Hoddinot, Toledor T

asks: 3



A Microphone Amplifier

This permits the magnet to be removed and
Jso the top pole-picce.  Now pull out the
wire saddle in the other pole-piece on which
the rear of the armature rides. The arma-
ture now being perfectly free, the magnet
coil can be removed after unsoldering the
Jeads to the phone terminals. This. leaves
the bare aluminum mounting plate on which
we fasten the part previously made. The
holes are already drilled for this purpose,
there being six large holes punched in the
mounting plate. Of these six, only the two
center ones are used for our requirements.
Two 6-32 machine screws hold the micro-
support to the aluminum plate.  Somc
thin sheet bakelite, mica, hard rubber or
other insulating material is placed both
above and below the aluminum so as to
insulate the brass framework from the
aluminum plate. If a suitable washer is at
hand, the screw should also be insulated
where it goes through the mounting plate.
This insulation may be omitted if the unit
is carefully assembled so that the screw
does not touch the aluminum anywhere.
Adfter the bracket support has been mount-
ed on the aluminum plate, the receiver parts
may be replaced as were, reversing the

By BERT T. BONAVENTURE
(Continwed from page 367)

procedure previously cited. Now free the
tension on the spring by entirely loosening
both locknuts, so that the tip of the micro-
phone button comes to rest on the tip of
the‘ connecting link to the armature, on
which the threaded washer has heen re-
placed. Now the trick is to solder this
washer to the front contact of the micro-
phone button. It will take patience but it
can be done. Then draw up the locknuts

somewhat and proceed to test out the am-
plifier.

TESTING THE AMPLIFIER
Using a low resistance loud-speaker of
about 35-75 ohms in series with six volts,
attach one wire under one of the screws
that hold the permanent magnet in position.
This makes connection to the front contact
of thc_button through the armature of the
Baldwin receiver. The other wire is con-
nected under a screw provided for that pur-
pose on the back part of the button. Lay
the unit on its side as it operates best in
that position.
very time the circuit is closed, a loud
click should be heard in the loud speaker
nd upon tapping the entire unit, these
vibrations should be considerably amplified.

See Fig, 2 for the hook-up of connections,
Upon connecting the Baldwin to a tube set,

the amplifier will faithfully reproduce the

signals that are coming in, the tension on
the locknuts being adjusted for best opera-
tion. ’

Especially good results have been obtained
by using a Bristol loud speaker, with the
transformer in the base left out of the cir-
cuit entirely. A Magnavox should be very
satisfactory, only be careful to regulate the
voltage on the button so as not to burn out
the moving coil of the Magnavox. In this
case also, the transformer of the loud speak-
er is not used.

On a crystal set the functioning of the
amplifier leaves something to be desired and
it is suggested that cascade arrangements
of these amplifier units would provide fruit-
ful results, besides affording interesting ex-
perimentation. If a low resistance loud
speaker is not procurable, a step-up trans-
former will come in handy. This may be a
modulation transformer or an ordinary tele-
phone induction coil. Fig. 4 shows the cir-
cuit by which this may be done. For the
cascade arrangement, I'ig. 3 gives the hook-
up.

Unusual Meteorite

(Continued from page 344)

five hundred cubic feet (approximately
8 x 8 x 8 feet). These data, and the small
size of the hole originally made by it in
the stack, appear to warrant the supposition
that when travelling through the air, its
shape imust have been that of a small and
clongated comet, of molten and vaporous

iithe Bnisorite, 'of which
sent for expert analysis,
lled observer to include
inct classes of material.
oint where the head of the

veins of dark turquoise blue. Secondly,
there was a certain quantity of jet black
highly glazed slag resembling black vol-
canic lava, with numerous air pockets anl
similar turquoise veins. Lastly, and roughly
where the tail would have ended up, were
quantities of material resembling grey coke
in appearance and weight.

All the material is very friable, most of
it being comparatively light.

A curious feature is that, at any rate to
an untrained eye, there are no traces of the
pure iron which is commonly seen in small
meteorites.

Contributed by Major Cor. BroNLow,
Staff College, Quetta, Baluchistan, India.

in each series of the frame. These
- are made of glass coated on both
ith tin-foil. The insulated stands as
will hold forty-eight frames or cells,
total of four hundred and eight con-
The capacity per plate is
farad, and per cell .00112 micro-
- cells are readily arranged in
 and series combinations as required.

serics on each side operate
at a million and a half volts



part to yellow light. The photographs of
the hand will demonstrate this point. In
both cases half the plate was exposed to
the action of yellow light before the
X-ray pictures had been taken, Note that in
one of them the effect of the exposure to
vellow light has completely obliterated the
details of the X-ray photograph, and, in
fact, has almost totally destroyed the effect

New X-Ray Plates

By DR, H. BECHER
(Continued from page 344)
of the X-ray on that half of the plate. T_IHIT‘
is the ordinary photographic plate With
the Neo-Rontgen plate, however, the effect
of the yellow light was almost nil. For this

reason, developing the plate is considerably
facilitated, as the plate can be exposed to
vellow light and the attendant, who need not
be a skilled operator, can examine the plate

in a rather brilliant light without necessarily

A Small Hydraulic Die and

A valve is also included in the line from
the top of the cylinder to the supply tank,
and this continues to near the bottom of
the tank.

A short pipe line is run from the upper
portion of this supply tank, this, too, with
a valve, and the end is upturned to take a
small funnel. The grease is poured into
the tank through the funnel until the lower
end of the supply pipe is covered for a foot
or more. The valve is then closed.

Next the air pump is started, with the
valve in the outlet pipe closed, until the dial

(Continued from page 358)

registers one hundred and fifty pounds. The
die is now ready for use. When the dis-
charge pipe valve is closed and the sup-
ply pipe opened, admitting the grease under
pressure to the cylinder, the piston is forced
down. When the metal has been formed, the
supply pipe valve is closed, and the dis-
charge pipe valve opened, freeing the grease
as the coil springs force the piston back to
its place. The process is then repeated.
Since grease cannot be compressed, t
amount used each time is less than a half
pint which accumulates in the discharge
pipe. After the grease in the supply tank

guessing at possible results,

tion of the plate under a ruby }Ii.:;te-nmihi.
fore, completely (lnll:' away with ll s thege,
that if the new X-ray plate Wﬂltid ct G

general use, much clearer -\'-I'Ely pho intg
would be possible; the time of t"graph"
could be (Ilu 1-(':1.«'(1:] an . unskilleqd c: OStrg

could develop the plate in a or

with vellow light, room ﬂnﬁthd

Punch Press

runs low, the air is released and
again transferred to the supply :lh:kgrem
Since heavy grease is used, there u;riu e
no leakage past the rings, if they haye been
made accurately.
Assuming a working pressure of one hun
dred and fifty pounds then the formul;
would be # R* to find the total pressure
2% 2 equals four ¥ 3.1416 equals 12.5664
and 12.5664 > 150 equals 1884.96 Ibs, or the
total pressure, discounting no loss by fric.
tion. Assuming that this loss is g% or
150.77 1bs. then the total pressure will be
172818 Ibs.

Practical Chemical Experiments

absorption of oxygen in the air surround-
ing the funnel by the alkaline pyrogallate
solution in the funnel. Gently pinch the rub-
ber tube. A bubble of air will rise through
the liquid in the funnel and the liquid will
enter the test tube. Keep the funnel almost
full of the liquid and when the level ceases
to sink, invert the test tube and clamp it in
the position shown in the photograph. Keep
the level of the liquid in the funnel and in
the test tube on the same horizontal line as
shown, and tie a string or spring a rubber
band around the test tube at the level of the
surface of the liquid. ~ Also secure a string
or rubber band around the tube at the level

Uncle Sam “HKeeps Tab’” on Fliers

By RAYMOND B. WAILES
(Continued from page 355)

of the inner end of the stopper in the test
tube. Unclamp the whole set-up and rinse
with water. Now pour water into the tube
until it comes to the mark marking the inner
end of the stopper, and measure in cc, the
amount of water. Call this number “Y.”
Measure the water contained in the test tube
up to the other string, and call this number
of cc *O.” Multiply this last number in cc
(*“O”) by 100 and divide by the number of
cc “Y.” This will give the per cent of oxy-
gen in the air in the tube, or, in the at-
mosphere. For instance: Y is found to be
30,5 cc; X, 6.4 cc. Then:
305 :64 ::100 : B

(Continued from page 343)

Wireless telegraphy, quite obviously, is the
supporting vehicle whereby the War De-
partment keeps momentary track of the
progress of its aircraft in flight. Not only

bulletin board. Chairs, tables and lockers
in which to deposit equipment are among
the facilities at the disposal of aviators visit-
ing Bolling Field.

(Continued from page 366)

- best known to the station master, all the
- gates are barred except No. 9, so the
electron has to make the long circuit up
through Gate No. 9 and come back to
Track No. 1. Each switch point repre-
‘sents a certain distance that the current
sents travel in going from the antenna
mmt nd. The shorter the wave-

4 er the distance,

Radio for the Beginner

or, when this is calculated, B, or the per
cent oxygen is found to be 21.

The alkaline pyrogallate combines chemi-
cally with the oxygen, and cauges a vacuum
in the test tube, this sucking more of the
liquid in until the pressure inside equals
that of the outside air. Rotating the test
tube serves to faciliate the absorption of
the oxygen. The test tube should be
as little as possible for the heat of the
hand will temporarily expand the remaining
nitrogen in the tube and lewer the result.

(Concluded in next issue.)

is the operations office at Washingto® !
equipped with complete radio gppﬂ!tﬂ
but wireless facilities are in service at

other important points along i

ever developed is the serics
switches. The function which &
name is to change a condenser
ample one used to lengthen or
the fundamental wave-length of an
na circuit), from a series col
which shortens the wave-lengt!
allel connection, which lengt
wave. It has many other us¢
INg: connecting an instrur ‘
a meter, to either of four ¢
ng aerial and ground con
one set to another; changing
from loud speaker to phone;
?oﬂ:l’u in and mut;hco




p—

Colence and Inwveiwlion [

Litggrint, 07

[249)
wr

; FHIR |6 Baneil Mo, | #f the Baries #
'oumb Inhimrninry suulpment, e lres s
& WIvEn wvary wludand.  (Bige 24 Wy 4 Inehe

LS
A9

O/ij) (f An Ordinary

Electrical Worker

’ Can Command $60 per Week,
You, As a Graduate, Can Easily

EARN $100.00 WEEKLY

‘I'he field of opportunity for the well-trained ¢lectrical man is practically
unlimited. Billions of dollars are invested in this great industry. Thou-
sands of men are employed in it—but the demand today is for men who
are trained specialists, These men command handsome salaries—$2,500
to $6,000 and up to $10,000 a year and more. Why don’t you get into
this fascinating, highly paid field of work?

You can complete our Home Study Course in Practical Electricity within six months from

the day you sign the coupon below. Electricity offers a better chance for advancement and

a bigger starting salary than any other trade or profession.

With our certificate of qualification you can enter this great profession and as you advance
in knowledge and expertness, your salary will be increased surprisingly.

A Short-Cut to Big  Sign the Coupon Today

CGive us the opportunity of putting all the facts

Money before you—of telling you about what we can do

- Sl s ) Sdeckt to help you get started.
¢ operate, in waukee, the largest Electrica We vhake H f .

School in the United States. The lessons are writ- 44 our o:h'r 2.?; b':':;:‘;(;:’t:':h::“:n: d‘s::'.
ten in simple language, and anyone who can T Rl tanfients a3e envolied
4 newspaper can understand them. With the .
M', we offer ﬂmﬂ&l, who "“d’l at hc’,’" .!| -
hour or two each evening, through the President’s R

lectures given in our Radio Broadeasting Depart- ¢ yn0 np Encinernine or Mi
J P ikt 3 & v LWA "
ment, reaching every eity, town and gll‘l!‘ﬂ m Dept. F. F. 1, 415 Mn""nll mrcr:,.‘:;u--ukcr. Wia

the United m"lrw get, twice a week, ff“, Please send me free and without any obligation an

knowledge that will help you amazingly in your  my part copy of the “President’s Méssage,” and full
studies, m"'“of ro-r’ ’lpecial officr o home students ia Prac

We loan you the big laboratory outfit shown in

this advertisement, and a similar outfit, D AL i i i e as ez omi wan

Other helps and %duu TR s . o W e :
you are ready for Bvery T

mmnmmm.fmrrmofm;.
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Wouldn’t Stay Down

HE was putting in long hours at un-
skilled work. His small pay scarcely
lasted from week to weak.

He saw other men promoted. Then
he learned the reason. They had special
training. He made up his mind to get
that kind of training

He sent to Scranton a coupon like the one
below. That was his first step upward.

The reward was not long coming—an increase
in salary. he was made Foreman. Now
he is Superintendent.

it just shows what a man with ambition can do!

What about you? You don't have to stay down.
You can climb to the position you want in the
work you like best.

The way to do it is easy—without obligating
yourself in any way, mark and mail this coupon.

S —— — ——— — — ————

Box 6200-C, Scranton, Penna.

Wmnntenacownﬂmqnmyinn. please tell me
hew ualify for the tion the subject before
lhld{m-tk:mf: - -

BUSINESS TRAINING COURSES

o (

Advanced
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By JACK
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Up and down spasmodically
tory floor came the two h

pounds with the professor
Bottles tumbled from the
ture was upset. Precious

unrestrained and unnoticed

G.

professor dropped with exhaustion and the
rat and Mag Nesia made a dash for free-

dom.

" . Arle
Early in the morning pedestrians on .‘\r_.
ington Avenue were attracted by a sign 1

brilliant letters.

DEATH IS ONLY A DISEASE.
IT CAN BE CURED BY
PROFESSOR PAUL CARBONIC

Professor Carbonic in the

morning be-

took himself to the nearest hardware store
and purchased the tools necessary for his

new profession.

He was an M.D. and his

recently acquired knowledge put him in a

position to startle the world.
cured what he needed he returned home.

Things were developing fast. Mag Nesia
met him at the door and told him that Sally
Soda, who was known to the neighborhood
as Sal or Sal Soda generally, had fallen
down two flights of stairs, and to use her
own words was “Putty bad.” Sal Soda’s
mother. in sending for a doctor, had read
the elaborate sign of the new enemy of
death, and begged that he come to see Sal
as soon as he returned.

Bidding Mag Nesia to accompany him,
he went to the laboratory and secured his
precious preparation. Professor Carbonic
and the unwilling Mag Nesia started out
to put new life into a little Sal Soda who
lived in the same block.

Reaching the house they met the family
physician then attendant on little Sal.
Doctor X. Ray had also read the sign of
the professor and his greeting was very
chilly.

“How is the child?” asked the professor.

“Fatally hurt and can live but an hour.”
Then he added, “I have done all that can
be dorie.”

“All that you could do,” corrected the
professor. i

With a withering glance, Doctor X. Ray
left the room and the house. His reputation
was such as to warrant no intrusion.

—AND THE CHILD LIVES

“I am sorry she is not dead, it would be
easier to work, and also a more reasonable
charge.” Giving Mag Nesia his instry-
ments he administered a local anesthetic ;
this done he selected a brace and bit that
he had procured that morning. With these
instruments he bored a small hole into the
child's head. Inserting his hypodermic
needle, he injected the immortal fluid, then
cutting the end off a dowel, which he had
also procured that morning; he hammered
it into the hole until it wedged itself tight.

Having pro-

ience and Invention for ‘f"yu
. fe -”__ IQZ_‘
Chemistry

HUEKELS

C Pro SSOT AW"JRQ and had
o her
n Sns

entered hurricdi,,' e ¢

essor Larbonjg 3» tin bang
hat can I do for you

7" the man hegj,
fr : antd .u‘",'
You e
l'qrq

A TOUGH CASE

Professor Carbonic for some
, £a
suffered from the effects of 5 w] ™ b

His fears on this score had rcc::tl;‘. "

entirely relieved. He now hag
scription—Death no more! The ‘:‘:ngr-_.
discovery, and the happcnings of the ;:’z
twenty-four hours had began to take of .
on him, and he did not wish to male s
call until he was feeling better.

“I'll go,” said the professor after 3
of musing. “My discoveries are for e
benefit of the human race, I must 10t crp.
sider myself.”

He satisfied himself that he had 4 s
tools. He had just sufficient of the Prepars.
tion for one injection; this, he thought,
would be enough; however, placed
his case, two vials of different solutions.
which were the basis of his discovery. Thes
fluids had but to be mixed, and aiter the
chemical reaction had taken place the preg-
aration was ready for use.

He searched the house for Mag Nesiz,
but the old servant had made it certain that
she did not intend to act as nurse to dead
men, on their journey back to life. Re-
luctantly he decided to go without her.

“How is it possible!” exclaimed the
stranger, as they climbed into the waitig
machine.

“I have worked for fifteen years before
I found the solution,” answered the pro-
fessor slowly.
ha"l rﬁmot understand on what Iﬂﬂﬂ-

ve based a theory for experimenting
something that has been universally accepted
as impossible of solution.” .

“With electricity, all is possible; as
have proven.” Seeing the skeptical look
his companion assumed, he continued. “Elec-
tricity is the basis of every motive power
we have; it is the base of every formatis
that we know.” The professor was war®
iIng to the subject. .

“Go on,”
interested.”

“Every sort of heat that is koo™
whether dormant or active, is only ‘:
of the gigantic force electricity. The e
of our knowledge of e has o
gained through its offspring, magRetse
A body entirely devoid of electricty: —
body dead. Muzgnetism is appareat &
things including the human race.

presence in many people is prominent
“But how did this lead to

ments ?”

said the stranger, “I am ¥7 .
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LMOST always the persons who die
before at least seventy or eighty
years of age deliberately rob them-
selves of years of life. And the

persons who do not enjoy good health
throughout life almost always rob them-
selves of Nature’s boon to mankind, which
is perfect health.

Nature always warns of impending
sickness. The occasional headache, that
tired, exhausted feeling, loss of appetite,
a casual cold and other slight disarrange-
ments are Nature's warnings to you that
your body isn’t functioning properly or
that you are not living and eating cor-
rectly.

You can rule your health just as surely
as you can rule your actions. If you are
not enjoying perfect health today it is
because you haven't employed the method
provided by Nature to keep you well. If
you don’t know what her requirements are,
you are sure to blunder into some kind of
sickness—perhaps fatal disease.

How to Know Nature’s Re-

quirements, Her Laws
for Health

Bernarr Macfadden's Encyclopedia of
Physical Culture tells you how to build
rugged health, vitality and strength. It
gives invaluable information on fasting,
diet, exercise, and hydropathy for both
health and beauty building. It gives a
thorough and extensive treatment on the
laws of sex, the attainment of virile inan-
hood and womanhood, and happy. suc-
cessful parenthood, together with the de-

How to—

possess exhilarating health every day in

Eive first aid in emergencies
apply home treatment for discase
cognize di by manifestations

treat the coamou ormsfof di:cdase_

e process of reproduction
benefit by laws of sex and marriage
treat diseases of women

PERSONS WILL DIE TODAY
—MANY BEFORE THEIR TIME

Of the thousands who die from respiratory diseases, bronchitis, pneu-
monia, kidney diseases, tuberculosis, influenza, and intestinal dis-
orders,.a large proportion would not have died if they had been able to
recognize early symptoms and had known how to treat themselves,

tails for the diagnosis and treatment of
all sexual diseases. It contains many
handsomely illustrated charts on anatomy
and physiology.

Bernarr Macfadden

than thirty

has spent more
years in guiding physical
wrecks back to glorious health and
strength. Out of this experience he has
built his Encyclopedia of Physical Cul-
ture. It is comprehensive and complete in
every sense—is neither dull nor technical
—and you will easily understand every
page and every word.

CULTURE
MACFADOEN

CULTURE
MACFADDEN

VOLUME I VOLUMED

. _.’#mt"’(rﬁ P e

coRPoRATICN

“Plain, sensible, and priceless”
writes one grateful owner

“] cannot express the wonderful value
of these great books,” writes one owner,
“and feel they will lead me to a successful
married life, as 1 have recently married.
They are a plain, sensible and priceless
guide to a perfect physical life ”

Another owner writes: “I wish to thank
Mr. Macfadden for his great work. The
Encyclopedia is going to be my best doctor
now and always.”

What would it be worth to you to be
able to instantly identify in its earliest
stages any sickness or disease that might
overtake you or any member of your
family? To enjoy perfect health, almost
complete freedom from sickness, doctor
and hospital bills, and no days of suffer-
ing and worry, or salary lost through
sickness ?

FREE Examination of Any
One Volume

Vol. 1. Anatomy, physiology, diet, food
preparation.
Vol. 2. Physical training, gymnastics, cor-

CGULTURE

VOLUMEm VYOLUMEN VOLUMEYV

CORPORATION

rective exercises, physical culture
exercises for women, sports, ath-
letics, beauty culture.

Fasting, hydrotherapy, first aid,
spinal manipulation, mechanical
diet and regimens.

. Diagnosis and detailed treatment
for individual diseases, alphabeti-
cally listed.

Sex hygiene, physiology, mother-
hood, pregnancy, maternity, baby-
care, disorders of men and women.

may have any one of these vol-
umes that you select for five
days personal examination.
Just fill in and mail the cou-
pon to us—or a letter or post-
card will do—and we will
immediately send the chosen
volume to you.

Send No Money

Remember, you do not
place yourself under any ob-
ligation, neither do you send
any money in advance in
order to have any volume you
wish to examine sent to your
home—the five days’ examina-
tion is free.

After you have made your
examination, if you decide
that you want the Encyclo-
pedia, just send us a deposit
of only $2.00 and the other
four volumes will be sent im-
mediately to you, prepaid.
Then, all that you pay is only
$3.00 a month until you have
paid the total cost of $35,
for the full five volume set.

If you decide to pay all
cash, just send only $31.50.
But, of course, it isn't at all
necessary to send all cash un-
less you really want to do so.
We gladly extend the monthly
payment plan to you.

With each purchase of the Encyclopedia we
include a full year’'s subscription to PHysicarL
CuLTURE Magazine—no matter which plan of
payment is adopted.

If you are anxious to keep your present good
health, or are eager to restore yourself to good
health, you should at least examine one volume
of this wonderful Encyclopedia. Sign and re-
turn the coupon today. You risk nothing, nor
do you “6 out one cent. Sign and return the
coupon NOW

MACFADDEN PUBLICATIONS, INC.
Dept. SI 8, Macfadden Bldg.
1926 Broadway New York City
London Agent:
ATLAS PUBLISHING CO.
18 Bride Lane London, E. C

Vol. 3.

Vol. 5.

CULTURE

MACFADDEN MACFADOEN

]

: MACFADDEN PUBLICATIONS, INC.
g Dept. SI 8, Macfadden Bldg.,

1 1926 Broadway, New York City.

L}

Send me for inspection Volume .......... of Ency-
1 clopedia of Physical Culture. I agree to return J:. volume
B in five days or pay $31.50 cash for the entire Encyclopedia,
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Make
Opportunity
Come ! -

Tor the most pare.,
Ity comes
to :hu;gc _\h’hoi fairt}:v
T it~ in other
words. to those who
make Opportunity
instead of waiting
for it."—~__
Cditorial fiom.
Sulurday &'rnin:y Posts

"Yauhiﬁgmf .
Whered You Learn That?

Nine out of ten young men are waiting for
(.?ppurtuuit_\'. They wish, they dream, they
sigh. Often they complain.

The tenth man is looking ahead, seeing
what he can create for himself one, two or
three years hence.

If you are one of the “tenth” group, we invite
you to write for a helpful chart showing how to
plan your spare hours for a bigger career. We will
tell you about a new type of instruction-by-mail
service that is bringing every month scores of let-
ters teiling of new positions and responsibilities,
more comforts and privileges, bigger lives.

An Indiana student writes: “I have been asked
by directors and large stockholdérs to take the
cashiership made vacant by the promotion of Mr.
B——. This marks a big upward step for me.”

Some of Our Correspondence Courses

School of Commerce School of Engineering
Accounta Architecture

ncy
Adrertising Automobile Courses
Letters :trvlllldlﬂ: ‘glmolﬂnlion
inees Administration Concrete Engineering
iness Arithmetic Drafting Courses
iness English Electrical Engineering
Business Law Foremanship
Commerrial Art Mathematical Courses
I;‘nlﬂh h-;lu . aﬁ;niul !:nail’ucul
and Typewriting  Radio Engineering
~Card Writing Steam Engineering
fiic Management Structural Drafting
High School Miscellansous
ﬂr High Applied Psychology
Year High School m
‘ommere Rehool Physical Director’'s Training
r!'ﬂd- m:.l — * Poultry Husbandry
Start ity in your direction by mark-

ing and mailing this coupon.

Without obligating me, please advise regarding the eourse in

semsasmEsssrEEAseanT A et

= 27 e

"M .C.A. Schools

- Imanner.

Science and Invention fop

A dvanced Chemistry

(Continued f1

we must replace the fluid or the sal am-
moniac or we lose the use of the battery of
body. I have discovered what fluid to use
that will with the brain cells produce the
electricity which the human body is unable
to induce.”
“We are here,” said the stranger as he
brought the car to a stop at the curb.
“You are still a skeptic,” noting the voice
of the man. “But you shall see shortly.”
The man led him into the house and intro-
duced him to Mrs. Murray Attic, who con-
ducted him to the room where the deceased
Murray Attic was laid. ;
Without a word the professor began his
preparations. He was 1ll, and wnnlr_i have
preferred to have been at rest in his own
comfortable house. He would do the work
quickly and get away.

THE PROFESSOR OPERATES ON A DEAD
ONE

Selecting a gimlet, he bored a hole through
the skull of the dead man; inserting his
hypodermic he injected all of the fluid he
had mixed. He had not calculated on the
size of the gimlet and the dowels he carried
would not fit the hole. As a last resource
he drove in his lead pencil, broke it off
close, and carefully cut the splinters smooth
with the head.

“It will be seventy-five cents, madam,”
said the professor as he finished the work.

Mrs. Murray Attic paid the money uncon-
sciously; she did not realize, whether he
was embalming her husband or just trying
the keenness of his new tools. The death
had been too much for her.

THE DEAD COME TO LIFE

The minutes passed and the dead man
showed no signs of reviving. Professor
Carbonic paced the floor in an agitated
He began to be doubtful of his

Speed
By HAROLD F. RICHARDS, Ph.D.
(Continued from page 337)

logarithm of 2, which is 0.69315; multiply
the latter by the product of the resistance
and the capacity, which are, say, 1200 ohms
and 0.0000002 farad (0.2 m.f.), respectively,
and we have as a result the time, which 18
0.000167 second. Dividing this number intn
the distance between the two contacts, one-
half foot, say, we find the speed of the
bullet to have been 3,000 feet per second
or 2,040 miles per hour. .

CHECKING THE ERROR IN MEASURE-
MENTS

By adding one resistance and two wi
to the apparatus shown in Fig. 2 e

“ s We can
casily detect any error that may have re.

mnaccuracy of the galvano-

mstrument is shq
battery switchwil;
rent flows throygh
the ¥; but the
voltage-
R, When

0
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ability to bring the man back "
continued his tramp up and dowp, t“l;"ull.
His heart was affecting hip, ﬁ Toog
tempted to return the Seventy-fiys ce
the prostrate wife \vhen—-THE g‘h to
MAN MOVED! EAD

The professor clasped his j
throat, R‘ilh his head thrown h:;fsdm {
to the floor. A fatal attack of the h:l’m

He became conscious quickly. “The bol:f
there,” he whispered, “Mix—, make j
tion.” He became unconscious again Mee-

The stranger found the gimlet and by
a hole in the professor’s head, hastily g0
one of the vials, he poured the contents ; ]
the leeply made hole. He then realizedum :
there was another bottle. 3

“Mix them!” shrieked the almost hysted 8
cal woman.

It was too late, the one vial was empty,
and the professor’s body lay lifeless, ;

In mental agony the stranger grasped the
second vial and emptied its contents
into the professor's head, and stopped th
hole with the cork.

Miraculously professor Carbonic opened
his eyes, and rose to his feet. His eyes were
like balls of fire; his lips moved inaudibly,
and as they moved little blue sparks wer
seen to pass from one to another.. His hair
stood out from his head. The chemical
reaction was going on in the professors
brain, with a dose powerful enough to re-
store ten men. He tottered slightly.

Murray Attic, now thoroughly alive sat
up straight in bed. He grasped the bras
bed post with one hand and stretched out
the other to aid the staggering man. 4

He caught his hand ; both bodies stiffened;
a slight crackling sound was audible; a blee
flash shot from where Attic's hand made
contact with the bed post; then a dull thul
as both bodies struck the floor. Both elec-
trocuted, and the formula still a secret.

have heen so chosen that, if the pree
determination of the speed of the bullet
correct, the voltage of the condenser,
the bullet has been fired, will be
cqual to the voltage-drop across
any deflection whatsocver of
galvanometer is due entively to the
of the previous determination, prov
course, that the two bullets tra ¥
same speed. In practice, t
given projectile is usually known @
mately before the measurement, s0
Investigator can use the more
strument at the beginning, setting it ?
expected speed and then correct
speed, in the manner d d, to.
n one million,
HOW MAGNETIC INDUCTION M
vy SPEED OF SHELLS
¢ foregoing method is not
for making several determinations
speed of the jectile
points of i
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UILDYOUR SET WITH BARAWIK STANDARD RADIO GOODS

“B” BATTERIES | WE PAY TRANSPORTATION CHARGES EAST OF THE ROCKIES
THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR
FAST SERVICE—TRY US AND BE CONVINCED

OTECTS YOU—Examine the goods we ship you.
every respect..

THIS GUARANTEE PR
They must suit you in
purchase return the goods at once and we will refund the price you paid.

If you are not satisfied with your

_____-“_L!""- Each. .
2 nn,ﬂixhﬁ lnchu
hhla hu:mfs:'l’s% s ”h “,lsu' .13

sour
for & few cents.
to any 110 solt

o0 rele light ®,
cye! 5 120- 250
um on eurrent and rectifier 35 175- 450
‘be rest automstieally. Wil 50  240- 120
work for years with- 75 390- 910
out attention. Simple | 100 500- 1450
nections. Gives a 6 00

0
1500 14500-26500

**HONEYCOMB COILS

Carefully made—flne looking
coils. Highest

Low distributed eapacity ef-
fect, low resistance—nhigh sell
tnductance,
pregnation,
in meters when
001 variable condenser. Mounted coils have
standard plug mountings.

bl
s
RE°
-
-3
2

VARIOMETER
X410—Completely assem-
bled, price $2.69
Perfect in design and
construction. Accurate
wood forms of genulne
solld mahogany. Correct
inductive ratios. Solid
baked windings. Posltive
contaets. Highest effi-
cleney. A real bargain
X411—Neot assembled meor
wound but all parts som-
plete exeept wire, inelud-
ing winding form, $).48

moulded rotor and
stator forms. Maxi-
mum Inductanee with
greatest efficieney and
minimum distributed
eapacity. A high grads
durable instrument

ot v b2t pOadwt ot od it m g I
REREIRURLRTSBREEE

mounted coll.

£

COIL MOUNTINGS
X340 Three-coll mount-

MOULDED VARIOMETER
Peolished black

that will make up
into a set you will
be proud of and will
get the bhest results.
Wave length 180 to
600 meters. 4% in. square, 1% In. thlek.
X412 Price including mounting brackets $3.48

anes
adjusted by knobs.

i:

4

5-—.
el

2
g

€ 3 3 4 3 3 3 2

"‘.l:'l:d ‘I.h purchase
6 volt, 80 ampere
VACUUM TUBES Secks | X0M
Standard Brasds—Cumningham R % / X382 Two circult. Each... 60n
distrsa.  E osaranteed Only | X383 Single circult fllament cont. §9¢
bad r:’-u. e S :‘:"' Piiml:: with set screws for
; slock unless you X395 ug. e space s

RADIO JACKS AND PLUGS

Jaek!
Improsed d e s i g n
Dlest materials. Phos-

dary
soldered flaxible cables elimlnnn contact noises.

Sllver contact points.
Nickel finish. Mount on panels
thick.

X390 Oven clreult
Closed eireult.

IMPROVED uo' VARIO—COUPLER
Prite ...v.ex
Ou: price shows 3ou -
big saring. An instru-
ment of highest quality
The most eficlent type of
coupler, insures sharper
tuning and louder wig-
mals. Primary and sec-
ondary wound on genuine
bakelite tubes. Becon-
connections through

Frimacy has 7 taps. Can be panel or table
mounted. Range 180 to 650 meters.

MAGNET WIRE
Togulated copper wire. Best quality  even
drawn wire, one piece to a spool. Prices
quoted are for 8 oz. spools.
Double Cotton Enameled Green
Covered Insulation Bilk Covered

—t attaching cord.
$4.

IINDING POSTS

polished nickel finish.
'ldan lnd CSI in.
extendi!

X248—100 Mt coll 72¢ X249—500 ft. coll $3.20

X!“—l“ . eoll 67 X245—500 rt. coll $3.05

Number X990 | Number X952 | Number X991
Gauge Pricel Gauge FPriee hnuu Price
S0e(20 45 $0.7

STRANDED ANTENNA WIRE
Cabled of fine eopper strands. Very flexible.
Wizh tenslle strencth. liest for nerlals.

SOLID BARE COPFER WIRE
Solld bare mml.r wire for merials, leads or
wirlng instruments.

Solid Bars t‘mr Wire, size 14
Xﬂ—lﬂ 1t coll 48%¢ X242—500 ft. coll §2.35

re Copper Wire, size 12

Two for .....

Bize 2} :
Twe for . ....680 G # %
X266 Bize 13%4x10%. .
Two

ANTENNA INSULATORS
X260 Size lxa’é.

for ......30.
X260 X262 X264-6

PHONE AND GRID CONDENSBIS

style
— d-:-r l.hll Is very mum-
—— # und gbtr stri Ith —
wol ﬂl p ' e
e o romreiera” Each T3

WL WL

“-

T

LEVER Condenser d.
Brass, molished nickel finieh. X178 Phone Brideing Condenser 0005 Mtd.
X386—Doezea I8c. X174 Grid Condenser .00025
X175 d 008 I!.nh -
X176 Grid Condenser .00023 with pencll
mark leak. Each................ 24

nmma’?uvvn:mcm
& mmd.huv:nm(:mgg
MOUNTINGS
Bakelite base. lwlnldlpunmc.

X840 Ringle mounting.

OUR SPECIAL AUDIO FREQUENCY
AMPLIFYING TRANSFORMERS

As high as three stages can
be used without howling due
to proper impedence ratle,
minimum distributed c=x-
pacity, low core losses and
proper insulation. Mount-
ed style has bakelite panel
with binding post connec-
E tions. Unmovoted has core
lnd colls assembled with two boles in sore
for fastening to apparatus.
X234 10 to1 Mounted. Eaeh...........
X235 10 to 1 Unmounted. Each...

X236 3 tol Mounted. Each
X237 3 to 1 Unmounted. Xach

BARAWIK SPECIAL PANEL
MOUNTING VARIABLE
CONDENSERS
X812 43 plate .001 Mfd. $1.73
X813 21 plate .0005 Mrd. 1.43
X844 11 plate .00025 Mfd. 1.32
X815 I plate Vernler ... .98
These ere espeelally high grade
mndennn and we guaraniee
to be meehanieally and |
eloﬂrleally perfect. Fine pol-
jshed end plates of heavy =
bakellte. Shnlu 1% inch diam-
eLer. Bturdy, lieary sluminum alloy plates
perfectly spaced to insure smooth, even reli-
able capacity. Our low prices save yYou money.
These condensers are of the very best make
and are not tn be compered with many in-
ferior cheap condensers offered. We guarantee
them to please you or your money back.

COMBINATION VERNIER VARI-
ABLE CONDENSERS
X824 23 plate .0005 MId. —l!h
dial and knobs. Price....$2.
826 43 plate .001 Mtd. with
dial and knobs. Price.. .45
The latest lmprovement In con-
2 densers consisis of regular va-
% riable condenser eontrolled by
large knab and ;“li mou:t‘a:!'
L a three plate vernler condenser, whic
llu:mtrnllul 1!’1 separate kpnab mounted above
kmob on disl. This arrangement permits of
very fine tuning. Compact convenlent mount-
ing on panel. High grade design and con-
ltrnrlinn Finely finished.

STANDARD BRAND HEADSETS

X754 Baldwin Type
C with universal jack
$10.75

Head,
3000 ohm ......
X768 RBrandes,
2000 chmy ......
X770—2000 chm
Barawik
X751 Murdock 58,
2000 ohmy ...... .

L S 2

X?'ﬁ Frost, 30.0 ahMl ..ot ... 5485

X758 Western Electrie. 2200 ohm...... 8.50
CABINETS

Fine looking cabineta
solidly bullt. Elezant
hand rubbed finish.
You will be proud eof
wour set mounted In
e af these ublpmu

panels. Panels not l.nelud«L l‘rtetl are trans-
portation paid.

Panel 'lnlldel)imenslmll!«n_ Priee
Size —
High | Wida | Deep

8z T~ | 5%"] 8%"] I~

errou~| siielie = 1+ | X430 ';_;:
= 3.30

rx14” | sievl13~ 17| X4

7x18” | 64" na: | X8 e
pe

»l20
1:‘3: 1?3: ;; =l 18" | X430
X
o ”;2_ 4.40

RADIO “BAKELITE"” PANELS
Notice our very low prices on this fine quality
waterial. We ""”ia genulne Bakelite, Con-
densite Celeron or rmln all of thleh are
materials with practics Irim tical mechanical,
chemleal and cleetr!ul roperties. Machines
-;J“ without chipping. ‘on't warp. Water-

strength. _ Attractive natural h. tuck
::.I.lh I{llﬂl can be sanded and :ﬂ:‘i ﬁr t:'l‘l:l
Work.

Panel [~ _thick 13-16~ thiek |~ thisk
Bize |Art Art Are
Inches{No. Price |No. Price | No.  Priee

GRID CONDENSER

X162 Mountis holes  apaced
o wltmd:‘hw'hi Cap.
—_— 00035 MF. ..........,
- X163 Same as 162 but bigher
BBE. .irsrecncnsagensena

rTgTea] 102 South

Canal Street

(ZEII(ZA\(I() IEJL.
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These three additions to the “Radio Constructor S(‘l’l{‘S- comprise full IS'" “'(.)rhng
diagrams and complete instructions for building three of the most popular radio sets
now in vogue,

TR G648 COMTRUEIOE SEGe EaCh Pa
PACKET No. 4 i Compl::‘:t
How to Make a Reinartz Receiver

PACKET No. 5§
How to Make a Reflex Receiver

PACKET No. 6 oG < \ U 50‘
How to Make a Cockaday Receiver [Bath\ <= moConsradSoudne

Each packet contains com
needed, directions and
to tune the circuit. Set

plete instructions for the construction of these circuits including the tools required, parts
pattern for drilling, mounting and wiring and most important of all. full instruction en how
s constructed from these plans have been thoroughly tested and pronounced perfect.

4 NEW SUPPLEMENTS 4]

Tothe Famous 20 Radiophone Diagrams and Hook-ups

We could not improve the ones we already had but to live up to our policy of
keeping our plans and diagrams up to date we added in sheet-form the COCK-
ADAY CIRCUIT, REFLEX CIRCUIT, REINARTZ CIRCUIT AND
NEUTRODYNE CIRCUIT. The other circuits in this series are:

1. Single Slide Tuning Coil with Crystal De. 1. Combination Circuit for Long and Shert
Lector. r

¢ . g it A ! ave, g
2 Dn'ubit Slide Tuning Coil with Crystal De. 12. Detector and Two Stage Amplifier with at-
tector, ic ¥ g
% . tomat fil acks.
3. Loose ( oupler with Crystal Detector 13 Sing};c (!.i:ca\:?:“lie:g:tel;-?iiie o
4. Regenerative set, using 2 shde tuner 14. Circuit for elimination of induction irom
5. Plain Audion Detector Circuit. power I e
? Feed-back ('l_r('uu with a Inn;w: Coupler. 15 -[mpr AT:I?“ Recefver
g ‘?"'“‘"""‘ Feed-back Circuit, ! 16. Radio and Audion frequency amplifier.
i P k c I t : ?{tanr ard Sll)mrt '\I\al:c Reucnefrat:rel.‘ict 17. Circuit nf-a C.W. Transmitter for lo¥
oncy-comb coi eceiver for gal| v =
'ml' ac e't, omp etle lengths. : iy 18 e
mth 10. Short Wave Re g

. ! 5-Watt Radio-phone. :
amplifier. encEstive set, withig Sep 9. 10-Watt Phone and C.W. Transmitter.
4 New Supplements 20. High Power CW. Transmitter. -

In addition to the above connection diagrams, the packet also

includes a four-page instruction amph] ini J
‘ g diagram in detail, also, “HOV\? T(I?) Ic(tl‘ixgaigi'x{emh
: GRAMS” — “HOW TO FOLLOw CIR-
. CUITS” and, A COMPLETE KEY OF
= ] THE MOST COMMONLY USED :
: ] - RADIO SYMBOLS.
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No. 250

The “Rico’”” [TUNED| Melotone Speaker

The dimensions are as follows: Length overall,
14% inches; Length of horn, 1114 inches; Diam-

HIS loud speaker is the outcome of several By means of this new adjusting feature, the diaph-
thousand experiments, and we present it to ragm can be moved to or from the pole pieces e ] b
the American radio public in full confidence from .006" to .025". To make the adjustment, eter of bell, 65§ inches; Total height of instrument.
that we have produced the lowest priced simply screw the case within the base of the 9 inches; Diameter of base, 5 13/16 inches ; Total
and at the same time the highest class loud speaker slightly backward or forward, No screws, net weight, 3 lbs.

speaker on the market today. no nuts, no fussing, no damaged diaphragm. Each MELOTONE SPEAKER is enclosed in a

The “RICO” TUNED MELOTONE SPEAKER heavy corrugated box, and we guarantee safe de

is not a makeshift, not a toy, but a high grade ACOUSTIC FEATURES livery to you.

scienlific instrument, built in very large quan- After you have listened to all of the expensive loud i

bties in order to give the public the advantage talkers, all we request is that you give ours a Order from your dealer or direct from us.
b of our low manufacturing costs. trial.  You will ﬁrn"li that it r‘?mparrshfavorarlr
I These are the specifications : with the higher priced loud speakers on the market.
g Adjustable and tuned “RICO” Loud Talker, fit- The “RICO” MELOTONE SPEAKER gives qual- SPEC(HL OFFER
i ted in cast metal base, handsomely finished, ity and volume, without distortion, due to the
4 with two coats of baked enamel; tuned feature. We are so convinced that you will be enthusiastic
! Nickel-plated and polished gooseneck ; about this loud speaker that we make this unusual

Full fibre horn ; offer:

Five-foot atuchmeat cord. SEND NO MONEY
THE FEATURE USE COUPON BELOW

Our cross-section di

able | iagram d:o‘rs_ outr new adjul_‘- We require no money in advance,—no deposit.
::.;':v ,t! 'h:glni:‘ is possible to make this All you need to do is to sign the coupon anrwe

w0n. The ﬁigﬁ' almost any sound within rea- will send the MELOTONE Speaker at once, the

sibly shag TONE SPEAKER can not pos- minute we hear from you,

The ter mor rattle under any circumstances. I MELOTONE

new g 5 ially- All MELC NE _Speal;ers are g\iznnteed to be as

formed, » d"‘l’imm Rubhor I’(_:: tl ‘:mtv represented by us in this advertisement.

made, upon which the diaphragm'ru::.' By tighten- Note: The “RICO" TUNED MELOTONE Loud-
or h’mh‘ the shell of the receiver its diaph- Speaker No. 250 must be used in connection with

toward 7 or recedes the desired distance a‘ 1- or 2-s!agf amplifier or more.

e from the pole picces. So remark- Send for free illustrated literature of “Rico” Head-

docs 3 o adjustment, and so wonderfully exact phones; “Rico” Phonodapters; “Rico” tuned loud-

speaker phones; fibre “Ricohorns.”™

~———8END NO MONEY———-

gi

work, that i

;':_h’?!!dily in.:;y sound volume or quality
in Crance, a given adjustment will bring in cer-

It g Jualities of heretofore unobtainable.

5

SEARATLIY I TINE [ MELOTONS By el e
it, .,'-}'“. nt of sound you can readily obtain RUBBER GASKET Radio Industries Corporation
Cone, wish volume, as, for instance, band 131 Duane Street, New York

the adjustment can be made instantan-

{

Gentlemen :—-Please send me by Parcel Post one

On two or three stages of amplification, any good R i o o B which X will bay
e “:.mil with the “Rico” Melotone Speaker will S ites it S~ TIND MELOTONN
\ . b dio ‘: the sounds loud and clear to fill a large RRasii' Is exactly s repressndsd by you. :
Mnng u: haﬁ. ¢ fibre horn gives the mellow tone
that is sought by every radio enithusiast, There is
N a richness of sound that compares most {avorably Ny
mDU with the most expensive horfis on the market today, | NAME ..ol
ES Ina rance, the "I;lCOk'l' MEL?TOI&E&IOUD
Cm i rich-looking and acc y, as
o us:.ll lf%ge;l:iﬁ:aﬂy-msl instrument, that R ANDR, & .<.-ovinnoinaons iue »

- h among_the best furnishings.
 Now York City  Silflns Bmt sttt | om
d Mn.mue'e eaecl!: and to prevent ‘the sesasesrnanvaniiresaiane. STATR (L., l

marring of table tops.
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& TRIUMPH IN RADIO ACHIEVEMWS

THE SINGLE TUBE... RADIO FREQUENCY SET |
RO o ""l NATIONAL
| | (MONODYYy,

| "~ TUBE sgr°

Including Twe
Interchangeable
Inductance Coils

e

PAT PEN'D

THE IDEAL VACATION SET
CLARITY VOLUME DISTANCE SIMPLICITY ECONOY

For many months our radio engineers have been exerting their efforts toward developing the ideal tube set. They knew %
lions of homes would welcome the low priced instrument that embodied simplicity of operation with a minimum cost of ¥
They wanted an instrument that would bring in volume and distance, clear and loud, with a single control, an instrumes”

would be classed as 2 work of art, the possession of which anyone would be proud. ‘That their untiring efforts have bean ™
with success is now certain.

The NATIONAL MONODYNE TUBE AIRPHONE includes all these features and more.
i M

The MQNQDVNE CIRCUIT is one of the most radical advances in radio engineering since the advent of 'h'::
strong Circuit. Parts heretofore considered essential are omitted and one simple tuning control gives & selectiity 57

if not superior, to that of sets costing hundreds of dollars. A child can operate it 4

L e e

R
NI

ooy LONG DISTANCE ¢«
The NATIONAL MONODYNE uses but one dry cell tube, . WJ’
W o ety Il STV R NG Ko borairy s, v e BTG
Smoction, g NP Sl v, wiit This without resorting to any mede of ampubcai® 4}
The tube socket is of a new design and most practical be . The N 7 5 i > /]
tube with a positive grip on all four prongs for a depth :{‘z:: 310&':’0:.}: The NATIONAL MONODYNE is the most Flﬂ’.'ll‘“ inchthey

of an inch.

is complete in all details. It is only 6% inches 0P ot =
234 _inches high of durable, compact and rugged P

NATIONAL MONODYNE AIRPHONE will f - . cas : ; ition. o
M b.;“m o b'd:?ﬁmt! e ma . i =:gn:’l:p::|?.1.;:':r‘ﬁ'nﬂ; Th:n::-:;:;td from hard rubber compesitio™ ﬂﬁ
not pos® with any other outfit, = B AL MONODYNE has a recc L-

about 1500 miles. 75-foot aerial is recommended

ALL WAVE LENGTHS
With the outfit are furnished two interchangeable ~ -ed double inductance coils, ranging fr - e
Dealers, Jobbers and Distributors—Send for Samples and Prices

seuco. ‘N'O MONEV ---------------

e Yot city, M. Y. 8. &1-8

- - ol
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shell, 3 or 6 inches in diameter, for ex-
ample, is first magnetized and then pro-
jected so as to pass successively through
the centers of two solenoids. The momen-
tary change of magnetic induction through
these coils of wire, due to the magnetic field
which the shell carries with it, produces
two instantaneous surges of current in the
primary circuit, separated in time by the
period required for the shell to pass from
the center of one coil to the center of the
other. These two currents induce cor-
responding surges in the secondary, and are
recorded photographically as a result of
including the element of an oscillograph
in the secondary circuit. The oscillograph
resembles a string galvanometer, having a
wire or a particle of iron suspended under
stress in a magnetic field, so that the pas-
sage of a momentary surge of electricity
causes the element to be deflected. A very
small mirror is attached to the sensitive
element of the oscillograph, and a narrow
beam of light is reflected from the mirror
to the moving film. When the mirror is at
rest, the resulting photographic trace is a
straight line; but when the mirror is de-
flected by the electro-magnetic force, there
is a corresponding deflection of the photo-
graphic trace. Thus the passage of the
magnetized shell through the two coils of
wire produces two sharp peaks on the film,
and as soon as we know the speed of the
moving film we can determine the time in-
terval corresponding to the distance between
the peaks.

The ordinary means of measuring speeds
of rotation are not sufficiently accurate to be
relied upon for a measure of the excessively
short period of time required for the shell
to travel two or three feet, and so a time
calibration is placed on the film simultane-
ously with the oscillograph record. For
this purpose a fine slit is attached to onme
prong of a tuning fork vibrating at a con-
stant rate of one or two thousand times per
second, and a part of the beam of light
from the arc is reflected by a series of
prisms so that it can pass through the slit,
and thus reach the moving film, only once
during each vibration of the fork. By this
means the ballistician is enabled to trans-
late the distance between the two peaks into
the corresponding time interval; and it is
then a simple matter to divide this time into
the distance between the two coils and
50 obtain the speed of the shell.

The great advantage of this magnetic
chronograph over the condenser-discharge
apparatus is that during a measurement the
projectile touches no material substance
other than air, so that by setting up similar
coils at different points of the path of the
shell a number of records of the same flight
can be secured automatically. These suc-
records tell at once the falling off

Science and Invention for August, 1923

If He Had Passed Up

He would still be a laborer at $2.00 a day. No money,
nothing ahead but hard work, longer hours—and regrets.

But He Didn't Pass It Up. He decided to learn
MECHANICAL DRAWING. He buckled down
to work with the Columbia School of Drafting.
When he had a quiet half hour to spend he spent
it—as a wise man spends money—to get full re-
turns.

Made $275 Extra in 3 Days. He recently received
$275 for one drawing that only took him three days
to draw.

Now How Abcut You? Are you working up hill or
down? Count the money in your pay envelope
next pay day. You'll ind the answer there.

Make $35 to $100.00 a Week. We will train you
to be an expert draftsman in your spare time at
home by mail. There’s lots of room for you if you
act now.

Promotion is Quick. WE'LL QUALIFY YOU
for a high-salaried position in the draiting field and
keep you in touch with openings for draftsmen in
the big machine shops, industrial plants and United
States Government departments. Men who start

What You

Practical Problems. You are carefully coached in
practical drafting work.

We Help You Get a Job. We help you geta posi-
tion as a practical raftsman as soon as you are
q

Free Training as a Drafting Specialist,  After
completing the course in mechanical drawing we'll
train you iree in your choice of one of our special
elective courses.

as draftsmen are often advanced to Chief Drafts-
man. Chief Engineer, Production Manager and
80 on.

Get the Right Training. ‘Mr, Claflin, the founder
and director, stands personally in back of the
Columbia School of Drafting. You spend no time
in long-winded theories—useless and expensive to
you. You start on actual drawing work the day
you receive your first lesson.

You Need No Previous Training. The course is
easy to understand and easy to follow. Many stu-
dents are qualified even before they complete the
course.

Success Calls Men of Action Only. If you are a
man of action clip the coupon now and show that
you are a man of action. Keep right on top of
this opportunity to make real money. Don’t go
looking for a pair of scissors. Tear the coupom
off and mail it right now. We have a special offer
for those who reply promptly. Get started now.

Get FREE

Draftsman’s Equipment. We give you Free a full
set of drafting equipment as shown in the picture
below.

Consultation Privileges. You are free to write us
any time for advice and suggestions regarding
your success.

Diploma. The diploma we give you on completing
the course attests to your proficiency as a drafts-
man., It is an “‘entering wedge’’ to success.

Free Subscription to Draftsman’s Publication ‘‘The Compass™

U. 8. Civil Service Commission Calls for Draftsmen
A few of many positions conmstantly open in Govers-
ment departments.

Salaries are starting salaries, subject to increase.
Practically all of tiem carry a bonus of $240 a
year additional.

ARCHITECTURAL DESIGNER—$4,000.
CHIEF DRAFTSMAN (Aeronautical) — Naval
Aircraft Factory, $15.04 per day.
AERONAUTICAL DRAFTSMAN—Ficld Service
of Navy Department, .20 per day to $12.00 per

Send in this coupon

FreeBoo

on receiving it we'll send you our book,

today. Immediately

“Drafting — Your Success.” It tells you
all about our new method of teaching me-
chanical drawing and gives full details of
our offer.

COLUMBIA SCHOOL OF DRAFTING
ROY C. CLAFLIN, Pres.

Dept. 2062, 14th & T Sts.
FREE Drafting Outfit

We give you free with your course this
professional drawing outfit. It's yours to

T
COLUMBIA SCHOOL OF DRAFTING

Address ...

Y O et P A s se v s’ IR e unesaanane

Washington, D. C.

FREE BOOK COUPON

Dept. 2062, Washington, D. C.

Enter my name for a subscription to “The Compass”
and without obligation to me, S
illustrated book on Drafting, telling how I can secure
your complete home ' study course and your help im
securing a position as Draf

please send me your

B N L r I .



YOUR BOY’S HAPPINESS

is one of your first considerations. Get the: BOYS’
MAGAZINE for him. He needs this great boys’

periodical. Parents owe it to their sons to give
them clean, interesting and instructive reading that
will make them self-reliant, manly and courageous.

AN 8 MONTHS’
TRIAL SUBSCRIPTION
FOR ONLY 50 CENTS!

(This is way below the regular price)

Each issue of THE BOYS’ MAGAZINE con-
tains from two to four splendid serial stories and
from twelve to twenty thrilling short stories, be-
sides special departments devoted to Radio, Me-
chanics, Electricity, Popular Science, Athletics,
Physical Training, Stamp Collecting, Outdoor
Sports, Amateur Photography, Cartooning, etc.
Beautiful big pages with handsome covers in col-
ors. Profusely illustrated throughout. A big lot
of Jokes and (X,omic Drawings. Eight issues equal
20 big volumes, which would cost, as books, at
least $20.00. k&

A special feature is the award of $220.00 in
cash prizes for the best amateur work in many
subjects. i Y
should not win some of these prizes. Remember,
only 50 cents for eight months. If you are not
satisfied, we will refund your money promptly and
without question. Remit in stamps if more con-
venient.

(On sale at all newsstands—10c & copy.)

TEAR OUT HERE
‘The Scorr F. Reoriern Co.,
9242 Main St., Smethport, Pa.

I accept your special half-price introductory offer
ind enclosey 50 :ep:ts for which send THE rgOYS'
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m the Atom

By G. PEYTON WERTENBAKER

A

y £ 3
(Continuwed from page 329)

With this little object in my lap, you COLII_\I
grow forever, until there was nothing left
in the universe to surpass. Or you could
shrink so as to observe the minutest of
atoms, standing upon it as you now stand
upon the earth. It is an invention that will
make scientific knowledge perfect!” He
halted with flushed face and gleaming eyes.
[ could find nothing to say, for the thing
was collossal, magnificent in its 1)()§snh111t|es.
If it worked. But I could not resist a sus-
picion of so tiny a machine.

“Professor, are you in absolute earnest?”
I cried.

“Have I ever jested about so wonderful
a thing?” he retorted quietly. I knew he
had not.

“But surely that is merely a model?”

“It is the machine itself!”

II

I was too astounded to speak at first. But
finally, “Tell me about it,” I gasped. “This
is certainly the most fantastic invention you
have made yet! How does it work?”

“I am afraid,” suggested Professor Mar-
tyn, “that you could not understand all the
technical details. It is horribly complicated.
And besides, I am anxious to try it out.
But I will give you an idea of it.

“Of course, you know that an object may
be divided in half forever, as you have
learned in high school, without being en-
tirely exhausted. It is this principle that is
used in shrinking. I hardly understand the
thing’s mechanism myself—it was the result
of an accident—but I know that the machine
not only divides every atom, every molecule,
every electron of the body into two exactly
equal parts, but it accomplishes the same
feat in itself, thus keeping pace with its
manipulator. The matter it removes from
the body is reduced to a gaseous form, and
left in the air. There are six wires that
vou do not see, which connect with the
body, while the machine itself is -placed on
the chest, held by a small belt that carries
wires to the front of the body where the
two controlling buttons are placed.

“When the user wishes to grow, he
presses the upper button, and the machine
then extracts atoms from the air which it
converts, by a reverse method from the
first, into atoms identical to certain others
in_the l.)ody, the two atoms thus formed
Jomning into one large particle of twice the
original size,

_“As T said, T have little idea of my inven-
tion except that it works by means of
atomic energy. I was intending to make an
atomic energy motor, when I observed cer-
tain parts to increase and diminish strangely
i size. It was practically by blind instinct
that I have worked the thing up. And now
I fear I shall not be able to discover the
source of my atomic energy until T can put

great care, another sych ma-

chine, ﬁal' I am afraid to risk 4
it for auatysis” risk taking thjs

aaid_ suddenly, with the
! a discovery quite liert:t-.pt;lb‘ﬂzc
(tone, “T am to try out this

" he said simply,
=

be unknown. Astronomy will pe o

for there will be nothing to do byt 4
crease in size enough to obserye )'onld? .
atmosphere, or one could stand upon v ot
tike rocks to examine others?” orlds

“Exactly. I have calculateqd that
effect of a huge foot covering whole mth‘
tries would be slight, so equally distrih o
would the weights be. Probahly it =l
rest upon tall buildings and trees with &sf
But in space, of course, no SUPpOrt shoyg
be necessary.

“And then, as you said, one could shripg
until the mysteries of electrons would he
revealed. Of course, there would pe .
in descending into apparent nothingness, no
knowing where a new world-atom could be
found upon which to stand. Byt dangers
must be risked.”

“But now, Kirby,” remarked the Profes.
sor officially, “time passes, and I shoyld
like you to make your little journey soon
that I may quickly know its results, Have
you any affairs you would like to put in
order, in case——" .

“None,” I said. I was always ready for
these experiments. And though this prom.
ised to be magnificently momentous, [ was
all ready. “No, if I return in a few hours,
I shall find everything all right. T not,

I am still prepared” He beamed in
approval.
“Fine. Of course you understand that

our experiment must take place at some
secluded spot. If you are ready, we can
proceed at once to a country laboratory of
mine that will, I think, be safe.”

I assented, and we hastily donned our
overcoats, the Professor spending a moment
or two collecting a few necessary apfll'm

hen we packed the machine in a safe box,
and left his home.

“Are you all ready, Kirby?” The Pro-
fessor's ‘voice was firm, but my pract
ear could detect the slightest vibrations
indicated to me his intense inner feelings

hesitated a moment. I was not afraid of
going. Never that. But there seemed some-
thing partaking almost of finality about this
departure. It was different from an

had ever felt before,

| ready, Professor,” I said cheerfully
affler a brief moment. e
P Are”gou going te magnify or minimiz
Yourself ?”

“It shall be growth,” T answered, ""hﬁ
a moment's hesitation there. The stars, i
what lay beyond. . . s A that
cared for. The Professor looked at m¢
carnestly, deeply engrossed in thoug
Finally he said, “Kirby, if you are to make
an excursion into interstellar space. 1
realize that not only would you freez

cath, but also die from lack of air. e

alking to a cabinet in the rear o it
room, he opened it and withdrew fﬂ""ﬂ. X
some strange looking paraphernalia. “T s
e said, holding up a queer Iooki}'s s::'ki
e 8, g o e

cells, i

e ermetically sealed, 50 85
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arent dome which he explained was made
of strong unbreakable bakelite.
itself really was made of several globes,
one within the other. The globes only
touched at the lower rim. The interstices
where the globes did not touch formed a
vacuum, the air having been drawn from
the spaces. Consequently heat could not
escape from the transparent head piece nor
could the cold come in. From the back of
this head gear, a flexible tube led into the
interior ; this tube being connected to a small
compressed oxygen tank, which the Profes-
sor strapped to my back.

He then placed the wonder machine with
its row of buttons on my chest, and con-
nected the six wires to the arm bands and
other parts of my body.

Professor Martyn grasped my hand then,
and said in his firm, quiet voice:

“Then goodbye, Kirby, for awhile. Press
the first button when you are ready to go.
May the Fates be with you!”

The Professor next placed the transparent
head gear over my head and secured it with
attachments to my vacuum suit. A strange
feeling of quietness and solitude came over
me. While I could still see the Professor,
1 could hear him talk no longer as sounds
cannot pierce a vacuum. Once more the
Professor shook my hand warmly.

Then, somehow, I found myself pressing
down the uppermost of three buttons. In-
stantly there was a tingling, electric flash
all through my body. Martyn, trees, distant
buildings, all seemed to shoot away into
nothingness. Almost in panic, I pushed the
middle button. I stopped. I could not help
it, for this disappearing of all my world
acted upon my consciousness. I had a
strange feeling that I was leaving forever.

I looked down, and Professor Martyn, a
tiny speck in an automobile far below, waved
up to me cheerfully as he started his car and
began to speed away.
immediate danger of my growth, when my
feet would begin to cover an immense area,
until I could be almost entirely in space.
I gathered my courage quickly, fiercely, and
pressed the top button again. Once more the
earth began to get smaller, little by little,
but faster. A tingling sensation was all
over me, exhilarating if almost painful
where the wires were connected upon my
forearms, my legs, about the forehead, and
upon my chest.

_ It did never seem as though I was chang-
ing, but rather that the world was shrinking
away, faster and faster. The clouds were
ia.]l'mg upon me with threatening swiftness,
until my head broke suddenly through them.
and my body was obscured, and the earth
below, save tiny glimpses, as though of a
distant landscape through a fog. Far away
I could see a few tall crags that broke
thl'pﬂg.h even as had I, scorning from their
majestic height the world below. Now in-

if never before, was my head “among
the clouds!”

But even the clouds were going. I began
to get an idea of the earth as a great ball
of thick cloud. There was a pricking sen-
sation beneath my feet, as though 1 stood
upon pine needles. It gave me a feeling of
m to know that these were trees and

1 began to feel insecure, as though my
support were doing something stealthy be-
h me. Have you ever seen an elephant
form upon a little rolling ball? Well
is how I felt. The earth was rotating,

no longer could move upon it.
pondered, watching in some alarm
and more like a little
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ball, a few feet thick, it took matters in its
own hand. My feet slipped suddenly off.
and I was lying, absolutely motionless, pow-

The globe |

He was fleeing the |
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“Why? Because they saw the value
of special training, and I didn't,

“But I know better now. If the
International Correspondence Schools
can raise the salaries of men like Fred

oore and Bob Roberts, they can raise
mine, too!

“If they have helped others to

ad-
vance, they can help me. To-day—
righ to send in this

t now—I'm goi
d out what the

coupon and at least
. 54 é”s. can do for me.”

T INTERNATIONAL CORRESPONDENGE SOHODLS ™
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t a trifle larger and were nn‘\\

9 : ; ¥ : ne ¢
about the same size u?_..ﬁe

ball of some two inches thiCkK-

It was getting much darker. The sun no
longer gave much light, for there was n‘j
..:niupﬁct‘n to diffuse it. It was a -‘“-id
blinding ball of fire near my feet now, a
the 1'1;1‘:1';6 were traveling about 1t S\\'lIFl_\“
I could see the light reflected on one sri.k.
dark on the other, on each planet. _The sun
could be seen to move perceptibly 100,
though very slightly. As my feet A
larger, threatening to touch it, I hastily
drew them up with ease and hung suspended
in the sky in a hali-sitting position as I
grew. I

Turning my head away all at once,
observed in some surprise that some of the
stars were growing larger, coming nearer
and nearer. For a time I watched their
swift approach, but they gradually seemed
to be getting smaller rather than larger. I
looked again at my own system. To my
amazement, it had moved what _sccmed about
a yard from its former position, and was
much smaller. The planets I saw no longer,
but there were faint streaks of light in cir-
cles about the sun, and I understood that
these were the tracks of the worlds that
now moved about their parent too swiftly to
be followed with the eye.

I could see all the stars moving hither
and yon now, although they still continued
to appear closer and closer together. I
found a number lying practically on the
plane of my chest, but above that they
scemed to cease. I could now see no planets,
only the tiny sun moving farther and
farther, faster and faster along its path. I
could discern, it seemed to me, a trend in its
and its companions’ paths. For on one side
they seemed to be going one way, and the
opposite way on the other. In iront, they
seemed to move across my vision, Gradually
I came to understand that this was a great
circle swinging vastly about me, faster and
taster.

I had grown until the stars were circling
now about my legs. I seemed to be the
center of a huge vortex. And they were
coming closer and closer together, as though
to hem me about. Yet I could not move all
of me away. I could only move my limbs
and head in relation to my stationary body.
The nearest star, a tiny bright speck, was a
few yards away. My own sun was like a
bright period upon a blackboard, But the
stars were coming nearer and nearer. [t
seemed necessary for me to move somehow,
so I drew my legs up and shot them out
with all my force, I began to move slowly
away, having acted upon what little materia]
substance there was in the ether,

The stars were soon only a fey feet
apart below me, then a fey inches, and
suddenly, looking out beyond them, T wag
struck with the fact that they seemed to be
a great group, isolated from 3 number of
far distant blotches that

these. The stars were mo with incred.
ftness now. abou:mag Cente o

was what I imagined to be the sun
track of it somehoyw.

and closer together, the

wh
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And those Universeg -

r great universe] §

to W r. Could there be nu:&ml’ﬁ&
infinity than universe after univmg "“re-.
part of another greater one? -’Qﬂi,
seem. Yet the spell was upon R‘%
was not ready to admit such simpp < |
I must go on. And my earth| ‘Ic:ny’“
not even be found, this sphere ¢

itself seemed almost the Universe, t by

But my growth was terribly 4
o T R bulae w g
The other nebulae were mer it "
'lnﬂd

seem at first, upon me. Byt my g e
ress through space became fasier as Ipl'q.
larger, and even as they came g
like flying arrows now, I shot above tl:::
Then they, too, merged, The result yg
vast nucleus of glowing materia] a

A great light began to grow all
me. Above I suddenly observeq, far 2y,
a huge brightness tkat seemed tq 'wfd
over the universe. But it began definiely
It was as though one were in g STuthj):
and the nebulae, a sunlike body OW, were
in the center. But as I became larger wiy
every instant, the roof-like thing diffuseq.
cven as before things had converged, an:
formed into separate bodies, like stars I
passed through them finally, and
together again behind me as I
another great body.

A coincidence suddenly struck me. Wa
not this system of a great ball effect with
a nucleus within similar to what the electron
was said to be? Could the nucleus and s
great shell be opposite poles of electrical
energy, then? In other words, was this =
electron—a huge electron composed of i
verses? The idea was terrible in its mag-
nitude, something too huge for comprehen-
sion. I

And so I grew on. Many more of these
electrons, if such they were, gathered -
gether, but my luck held and I passed be-
yond this new body thus formed—a mole-
cule, I wondered? ~Suddenly I tired of the
endless procession of stars coming together.
forming ever into new stars that came fo-
gether too. 1 was getting homesick [
wanted to see human faces about me gl
to be rid of this fantastic nightmare I
was unreal. It was impossible. * It mut
stop.

A sudden impulse of fear took hold ﬁ
;ne. This should not go on ‘it;lr!:'-; 1
0 see my earth in,
reached down, and aﬁgarssed the ceatral b
ton to stop,

But just as a swiftly moving
not stop at once, so could not
Mific momentum of my growth
o0, and the machine moved still

shot awg,

.

ik

]

i

slower. The stars seemed shooting g
me, closing about me. I could see mﬁ
: tll-ndenl:e before me. T must stop o
ou about me. Tler
Closer in they .
smaller,

came, but
er. They became a thousand s ”I 3
shooting about me. They thicker
thick, tenvous cloud about me, thick®
thicker, 7 :
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found myself in a world that was strange,

vet familiar. It might have been a lonely

nart of the earth, except for an atmosphere
\ of strangeness that told me subconsciously
it was another world. There was a sun, but
it was far distant, no larger than my moon.
And vast clouds of steam hung over the
jungles beyond the sand, obscuring them in
3 shimmering fog, obscuring the sun so that
it danced and glimmered hazily through the
curtain. And a perpetual twilight thus
reigned.

I tried to tell myself I was in some strange
manner home. But I new I was not. At
last, breaking beneath the weight of home-
sickness and regret, I surrendered to a fit
of weeping that shamed my manhood even
as I wept. Then a mood of terrible, unrea-
soning anger against Fate enveloped me, and
I stormed here and there about the beach.

And so, all through the night, I alters
nately wept and raged, and when the dawn
came I sank again in peaceful slumber. . . .

When I awoke, I was calm. Obviously,
in stopping I told myself I 'had been left in
a cloud of atoms that proved to be part of
another group of matter, another earth or
atom, as you will. The particular atoms  §
was in were part of the ocean.

The only thing to do was to return. I
was ashamed of my madness now, for I
had the means of return. In the third but-
ton . . . the bottom button. I saw no
reason for delay. I splashed back into the
water, and swam hastily out to the point
where it seemed I had risen. I pushed the
lowest button. Slowly I felt myself grow
smaller and smaller, the sense of suffocation
returned, only to pass away as the pinpoints
shot about me again, but away this time.
The whole nightmare was repeated now, re-
versed, for everything seemed to be opening
up before me. I thrilled with joy as I
thought of my return to my home, and the
Professor again. All the world was friend
to me now, in my thoughts, a friend I could
not bear to lose.

And then all my hopes were dashed. How,
I thought, could I strike my own un:h
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Science

And gradually the truth daw:ed upon me

the awful truth. These stars were suns
even as mine had been, and they grew _.m(l
died and were reborn, it seemed now, in a
second, all in a second Yet fair races
bloomed and died, and worlds lived and
died, races of intelligent beings strove, only
to die. All in a second. But it was not a

second to them. My immense size was to
blame on my part.

For time is relative, and depends upon
size. The smaller a creature, the shorter
its life. And yet, to itself, the fly that lives

| but a day has passed a lifetime of years.

So it was here. Because I had grown large,
centuries had become but moments to me.
And the faster, the larger I grew. the
swifter the years, the millions of years had
rolled away. I remembered how I had seen
the streaks that meant the planets going
about the sun. So fast had they revolved
that I could not see the circuit that meant
but a second.to me. And yet each incred-
ibly swift revolution had been a year! A
year on earth, a second to me! And so, on
an immensely greater scale, had it been as
I grew. The few minutes that meant to me
the sun's movemen: through the cther of

T

visible. A beam might be said to be some-
what similar since there is a surrounding
envelope of weaker light i most cases.
Several things operate to cause this. The
diffusion of the reflector and the lenses is
one of the principal reasons. Of course
such diffusion is very slight compared to the
strength of the beam. Thus the problem
would be to form a shield that would allow
the beam to pass through but stop the glow.
This might be done by encasing the light
source and passing the beam through a tube
the inside of which is non-reflective ; that is,
painted with lampblack so that the glow
would be absorbed and not reflected. We
must also remember that the reflection and
the refraction from the screen and proj-
jector would serve to nullify any appreci-
able glow and that such lights would be
located to take full advantage of this. This
merely shows that it would be possible to
construct lights that would conceal the beam :
therefore we will have to seek other proof
to disprove or prove our hypothesis.”

THE TROUBLE MUST BE IN FRONT OF
THE SCREEN :

Jackson thought a moment and then said
“You may be right; still, remember that a
thorough exammnation of the room revealed
nothing, and that when I passed a shield
in front of the projector the shadow prog-
ressed across the screen.”

“Do you th:}:lxk anivorig would set up such
apparatus without feeling certain
S Bally be found?” E  Sorim

“You've got the trump on that. I m
though, that we adjourn unti] tomorr?)vv:’
We shall then examine the room again and,
this failing to produce anything, work ot
some other way Lof locating the light, i there

a thing.

is such ;
The following day they conducted the;
search systematically, canvassing the &‘;:f
H raugh':ld?- t was as un_.
that light stuff is afl pyy»
of a Icmr and

Vanishing Movies
By TEDDY J. HOLMAN
(Continued from page 335)

and Ing

ention for 4 oy

r )9))
what seemed a yard had " 2
the earth. Before I had [iy, Centyy,

: "cd [en “h
of my strange existence, P i

rﬁfg "‘mm
had vainly hoped away a }ifetissﬁr Man.h

in bitter despair. Men haq coms’ 2 4
races had flourished and fajje %
mankind had died away o
stripped of air and water,
of my life. :

And so I sit here now, pin;
for my Mother Earth, Th?snl;tlfa:ﬂptiesﬂ.
of a strange star is all beyong my lic Dlany
men are strange and their Customg .
Their language is beyond my evu’cun(,us
to comprehend, yet mine they kno'v gﬁqﬂ
book. I find myself a savage awmti
to be treated with pity and CUntemcm‘mre
world too advanced even for his camm m,
sion. Nothing here means ah}'thin‘lr
I live here on sufferance, as angi 0 mp,
African might have lived in an inf;lo
hensible, to him, London. A Strangcmp"‘
ture, to play with and to be played th;ea.
children. A clown ., ., 2 savage b_rl
And yearn as T will for my earth g
I may never know it again, for it \’:'as W
forgotten, L;nexistent a trillion centyriy
A0 S

f]"om
a
In tey m.’";;i

i |
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“I think we have a sufficient supply of
mysteries as it is.” However, Frank had
already disappeared. Nothing was heard of
him until nearly night.

“Now if everything goes off right.” Frank
explained that night, “we cannot fail
“Everyone must be alert and ready for ir-
stant action.”

The crowd was very small for, as Jack
son had said, the incidents of the previons
night had driven them away. In spite of
this, the show started as usual and the pic-
tures went on the screen for fifteen minutes
without interruption; they then began 1
hehave as on the previous night.

THE SOLUTION IS APPROACHED

Frank, who was standing near the wall
decided, after the pictures had been vanisi
mng at short intervals for several minuit
that it was time to spring his surprise &
as the picture faded; he pressed a butit®
BANG! The few who were still prﬁﬁt"::
greatly astonisheddby an explosion near
screen.  Great clouds of dense smoke e
thrown in all directions. Evidently it o
a smoke bomb. The picture suddenly
appeared. sk
. “We have it,” cried Jackson as i@
Joined him. “My men saw Se"cf‘ﬂwﬁh
and got the location of two. It racit
child’s playing finding the others b
the wiring,” e

A commotion near the door ﬂ“‘::g":“ the

attention in that direction. i
man!” cried Fred. “He has Mﬁ‘:":
Suspiciously all night and just m:iﬂ"#

éscape, but one of Jackson’s men
him,”

F |
Jackson bent over and m,,d- b
the prisoner, “Dandly,” he
an officer |”

“What kind of outrage is this?"
D‘fﬂdly angrily, .‘a

“Tell it to the judge,” Jackson ﬂ

“Here is where one of the o

: ything wrong. Move
little 16 +, I can 8¢ Dot
B B S e TS

called Frank, indicating &
sheet et G 3
et metal ceiling, “but % _




-
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That may have some significance. Suppose |

we g0 upstairs and see what we can find.”

“Nothing wrong here,” Jackson declared.

4 «Nothing, eh!” exclaimed Frank as he

jerked a board off the floor. “Look at this!”

«Thunder |” Jackson roared. “The clever-
est thing you ever saw !”

“See,” explained Fred, “he has a nitrogen

3 @lled incandescent light with a reflector be-

hind it. This is all encased in a shield with

2 tube projecting from it in such a way

that it directs the light on a second re-

flector, which, in turn, focuses it through

another tube acting as a shield onto the

screen. This last tube has several elec-

trically operated shutters in it to cut off

the beam. The inside is blackened to pre- ’ : ; ~.
vent it from reflecting any light. A hole B g : ( \ - it 5. ‘
has been cut in the ceiling for the beam to 4 NA / { " W07
pass through and a metal disc matching the | R, LN { / N 7 :
ceiling is held in the hole by a spring when -, 02 R i P / Z ’
W ety NNl 4 O ot

the shutters are closed.”

“] understand that, but how did he man-
age to work the shutter so effectively when
I shielded the light from the screen:”

“From his connections here I judge that he
has a whole bunch of sensitive selenium
or photo-electric cells concealed in the beam
from the projector and so connected with
these shutters that they are open only when
the light shines on the cells. There are
eight shutters here and they probably form
2 selective combination so that a shadow
starting from a particular side would op- |
erate a certain shutter whose shadow could |
be seen rapidly crossing the screen; so
rapidly, in fact, that you would be unable
to distinguish its shadow from the one
formed at the machine. If you tried to
move the shield slowly the operator would |
have time to open the main switch turning
off the lights. This particular light is so
small that he would need at least ten to
produce the desired effect on the screen.
What a tale for the Star tomorrow! But
here comes the officer after Dandly”

A STRANGE FINISH

“We have a clear case against him, of-
ficer,” declared Jackson. “These boys know
all the facts, how he has been threatening
me, and how we caught him with the goods
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' Ten years, and
no breakdowns

That’s the record which James Bishop’s
Auto-Wheel Coaster has made. Read what
he says:

“I have had an Auto-Wheel Coaster for
ten years. Have hauled heavy loads most
every day on rough ground, but the wagon
went through it all without a breakdown.
Jas. Bishop, Knoxville, Tenn.”

AuntoWhed

Other features: Mortised joints;
i brace; hand

-dfmmedu:o%er beannlp; 1 ¢ a2
brake; special hu and locking pin; ru -tired
disc-haels(miz?pti:umthreeﬁnut).wm-
tired disc or wood spoke wheels.
Write for catalog showing all models of the Auto- | -
X\nxeel -ndt;l:o.u models of tfhe | £
uto-Cart, juniorcom; for H
little btotix:rd' or sister._ th.xj yousend
wagon dealers in your town, telling
which ones sell the Auto-Wheel, we
give you a s
to the “Auto-Wheel

dy Ettle magasi

magazine
: for a boy Tike you.
SAuto-Cart

Auto-Wheel Coaster Co., Inc.
North Tonawanda, N. Y.

Be A Pr?c!ical
Electrician

in three months
ﬁwandng#gﬂws‘!m’ Sys-
tem of Practical ou
i dm'tmedmbeﬁ:nlmeﬂ
 operate and repair all kinds

machinery.
tools. You

"K1n|

D

1. Before you start betting, write down

1

1

2

1
leaving plenty of room below the figures.
Bet the sum of the extreme hgures,

which in the beginning is 1 + 1,

[ 3. If you should lose, write below your
{ column the amount of your loss, which hap-
| pens to be 2.

]
or &

Sl b et

4. If you should win, cross off the ex-
treme figures, leaving

2

5. Continue, always betting the sum of
the two extreme figures, and writing below
the column the amount of the bet, when you
lose, and crossing off the two extreme fig-
ures when you win, until all the figures are
crossed off. You will always find yourself
S ahead when all the figures are crossed off.
This system is applicable to most gambling
games. The question is: Does the system
win for you 5, or does it merely tell you
when you have won 5?

ZIGZAG DIAGONAL PATH ACROSS
SQUARE NOT THE SHORTEST

Who of us, in walking from point A to
point B in Fig. 4, would not take the zigzag
route indicated by the heavy line and think
that it were shorter than the path around

on the pontoons so that the latter are 4
ft. 3 in. apart from their centers. Then
across the center of the base timbers
should be bolted a piece of 12-in, plank
with a round hole in the center for the
mast. A block with a smaller square hole
should be screwed to the plank directly
below this round hole.

The third point of buoyancy is obtained
by fastening a solid barrel hoop to the

| plank 6 in. from the stern end. A block
| of wood fastened to the plank at the end

Serves as cne

e point of attachment as
well as a solid

point through which

bore a hole for the rudderg post. T}:(;
front edge of the hoop can be fastened to
the plank by angle irons. Cut 3 large
inner tube in two the same as before
and close the ends by vulcanizing. Then
curl the tube up in a spiral and fill in the

. space inside the hoop and lash the tube

in place with wide tape.
the tube until it fills the
plg{eli.

ake a rudder of some hard
sh_eet metal and provide a rud:’i?rocllmc;
with a squared end. The tiller can also
be cut out of hardwood ang a square
hole cut in the center to fit down over the
post above the tler sy he ¥lE in the
- ve the tiller and kee
S & pin P the latter

Then inflate
space com-

WORKING THE KEERL

or “side-slipping" When the

How To Build A Swimmer’s Sail-Board
By LAWRENCE B. ROBBINS
(Continued from page 357)

craft with in ctly a8
i “;lg‘tthe wind exa

CNi

line ¢

dotted
the twe

thought would tell us thatl it Were

. F {
but a little reasoning will show Shon,hf
not. Ii you add up all the horizq)that il\is‘
ponents of the zigzag journey yoq it
line equal in length to the ling CBmg“i
vou add all the vertical COMponen, and
}if,'/et;; line :\nn”\\v'lll get a line ts of
length as AC. This proves that bott Samg
are exactly equal. POt

Fig. 5 displays the same Phenomey,
strikingly. The diagonal jOumey fron, Mote
3 is still the same length ag the om Ay,
longer path around by way of C gy
the zigzag route might be made “ T fagr

small horizontal and vertical Iinesot )
would be impossible to detect that j; it
anything but a straight line. The Wi
straight lines which make ijt up mj l:;nail
only 1/1,000.000,000 of an inch in jepsi
still it would be the_ same length, Bu'ta"d
soon as the zigzag line becomes 5 Slﬁligﬁ
line, the path instantly becomes 1/v2
long. e

It is somewhat of a paradox in
although man has probably been present o
the earth for 500,000 years, unti] only 20)
generations ago the world was Practically ,
wilderness. Only 200 generations ago the
earliest civilization had not yet begun. Oply
70 generations ago the Roman civilizatigy
was at its height. Fifteen generations ag
white man had not set foot on America, ad
two generations ago none of the present-gay
conveniences such as the telephone, electric
light, typewriter, wireless and automobjl
had appeared.

itself thy

N ———y
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especially if the board is to be usedin
salt water,
MAST AND SPARS

For the mast and spars use a good
clear spruce. The mast should be about
6 ft. long and 2 in. in diameter at the
butt, tapering to not more than an in
in diameter at the top. i

Make both the boom and the‘giﬁs v
long and 1 in. thick in the middle 3%
tapering slightly toward each end. i
Paper each spar smooth after roundi
off with a plane. Then give all t
spars two thin coats of spar varnish.

HOW TO MAKE THE SAIL gt

The sail should be made of light W i
ducking in the shape of an equilate sde
angle—about 7 ft. 6 in. long on ;stﬁ'
Use cloth not over 30 in. wide mhe ;
with the longest piece, placing e~

vege edge of the cloth on the Doﬂ: ble
edge of the sail called the leech. + ends

seamVthe strips together and the Ut ¢
should he dogble Eemmed. Th‘.“h:d'dlg‘
shape job can be accﬁ!jﬂl’"t‘img\|hf
strengthening each corner with ide and
bieces of cloth sewed on 9“" SIm
¥ making eyelets or placing S'fmtl‘
along the edges which come nexthgn L
gaff and boom. The sail ‘-““':m.d,[’J
lashed to these spars with stout bot
the sail fairly taught on theh!'“,e

hot enough to stretch it. L‘sﬂt

to the mast head and attach g st
loosely about the mast “"tpaskioﬂy
Strap.  When in_the right PO
sail should sit with the after eghe frofl
20m somewhat higher that ‘#’

ie a light rope to the boom for
wn

as shown,
NAVIGATING THE

- CRAFT “i:
O navigate this sail-t".“”I &
Plank and yse the after inni

o
trgt for the shoulders or ™ e

e sheet and tifler and "”,.n £
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Dr. HacKkensaw’s
Secrets

By CLEMENT FEZANDIE
(Continued from page 330)
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ror. The enlarged image was thus as well
illuminated as the first one. In the same

second image and throw it, enlarged, upon
a third mirror, and so on, the illumination
always remaining the same, or even being
incre: if I wished. That settled the
light problem. In order to avoid distortion
and chromatic aberration as much as pos-
sible, I made use of only the very center
-of each image. The center of the image
is always very much less distorted than

E

i
B
857
g 5
il

I
:
|
£
:

way I was able to select a portion of this |
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The wonderful chemistry of digestion
and assimilation causes the food you eat
to become a part of your body and brain
within a few hours after eating.

This fact you know and from it you
also know that your body and brain can
be no better than the food vou place in
your stomach.

Since you are what your diet makes you
and since your diet is what you make it, the
more you know about foods, how to com-
bine *them intelligently into well balanced
meals containing all of the necessary food
elements in proper proportion, how much
and how often to eat, how to distinguish
between what is fit to eat and what should
not be eaten and how to avoid harmful com-
binations of otherwise harmless foods, the
more nearly you will be able to control your
own destiny.

Practically all disease begins in the stom-

There is no longer any doubt on that
score. The food you eat determines the
diseases you may contract or whether you
may expect to be entirely free of disease
of every kind. A properly nourished body
is 1 maladies of whatever na-
ture. It will not contract disease nor will it
permit any hereditary weakness to develop

H

into active state.

How Much Poison Do You
Eat Each Day?

You have heard all your life of bad com-
m‘ofﬁod. When you eat a food
combination that is so extremely bad that
the stomach positively cannot and will not

" | stand it you become violently nauseated or
| contract diarrhea. That kind of bad food

z-_ihi-,- recognize because it cannot

_But, do you recognize the dozens and
s of food combinations t;;t :l:-e
-:wa&ﬂe%ﬁm:
re not sufficiently violent to
Those are the foods that
- i Vialout
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Analyze Your Eating Habits!

You Will Be Shocked

But

It May Save Your Life g

more truly just how vitally important a well
balanced, properly chosen diet is to you
and yours.

‘““Eating for Health and
Strength’’

is the wonderful new book by Bernarr
Macfadden that covers the subject of diet so
completely and at the same time in a manner
so simple and easily understood that you are
enabled to grasp all of the underlying laws
of nuitrition almost without an effort.

As a health insurance policy this book by
the greatest living physical culturist is worth
its weight in gold.

By following its teachings you are enabled
to choose and combine your food so intelli-
gently that your body receives exactly the
nourishment it should have.

By following its teachings you avoid all
of the unhappy consequences of dietary errors
that are killing countless thousands,

If you have your own best interest and
the interests of those you love at heart, you
will wish to examine a copy first hand. All
that is necessary is to sign the coupon
provided below and mail to us to-day. Do
not send any money with your order but
pay the postman $2.00 upon receipt. After
that examine the book for 5 days and then
if for any reason you do not wish to keep
it, send it back. Your money will be re-
funded promptly.
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Science and Invention

“even admit-

“At any rate,”’ said Silas, ; &
ting that life exists on the moon, 1t mus"
be a very low form, because the moon 15

much newer than the earth.”
MOON'S LIFE OLDER THAN OURS

“T don't know how it is that P“OI’IQ—%Ct
that idea,” replied Doctor Hackensaw. The
converse is the case. The moon 18 older
than the earth, using the phrase 1n the
popular sense, for of course both moon an:[
earth are of the same age, since they both
originally formed part of the sun. A\rml"d-
ing to the Nebular Hypothesis, the sun with
its planets (including the earth), was
formerly one immense body of incandescent
matter ‘extending far beyond the present
orbit of Neptune. As this fiery mass cooled
and contracted, Neptune was first formed,
and so is the oldest of the planets, then
Uranus, Saturn, Jupiter and Mars and then
came the earth. The earth and moon were
then combined in one mass, but as the earth
cooled, its outer portion was thrown off
and formed the moon. And the moon, being
already the coldest portion, and cooling
more rapidly than the earth, owing to its
smaller size, must have been cool enough to
support life hundreds of thousands of years
before the earth was in a condition to do
so. Hence we may truly say that-the moon
is older than the earth. Life has had a
start there of perhaps countless thousands
of years, and evolution was probably more
rapid there than with us, since the moon
is already cold. If intelligent beings were
born on the mcon, they have had time and
opportunity to obtain knowledge and wisdom
undreamt of on earth!”

“Doctor,” asked Silas eagerly, “Do you
believe that there are living men and women
like us on the moon?”

Doctor Hackensaw shook his head. “No,
Silas,” he replied. “The chances are as
infinity to one against it. I spoke of in-~
telligent beings—not human beings.”

“What are your reasons for believing
there are no human beings on the moon?”
asked the reporter.

HOW PLANET LIFE ORIGINATED

“To understand that, Silas, you must
understand how life originated on the earth.
Evidently there was no life of any kind
present while the earth was in its incandes-
cent state—at least we have no reason for
believing so. But as the surface became
cold, minerals formed, either crystals or
amorphous masses. Chemical changes oc-
curred, and, as a result of these, the first
specks of live matter must have appeared
probably in the form of one-celled plants'
like the amoeba or slime that is found in our
kitchen sinks. These amocba are mere
specks of protoplasm and their life consists
simply of the power to feel and to contrast
Touch a bit of protoplasm with a pin It
feels the touch and it contracts, Th:.u: is
life in its simplest form. The amoeba also
possesses the power of absorbing food and
?nfo growerg alfld split}ing up into two or

re specks of protopla i i
i by protoplasm each with z life

“That is the way life must ha
on this earth, Whether all livin;e
descended from one single speck of proto-
plasm, or whether a number of these specks

formed at the same time, is an open

It is even possible that the
taneous generation js goi

¥ 1o e

scem to be that oY

ey that all oyr

originated
beings have

for 4 Ugnugy 4

: - 4 923
same road and culminated by vl
man, as it did on the earth? Dvlﬂg%
“T am willing to admit Your
Silas, but not your Conc]usions Imﬂmk‘
as you say, that life on the mq behcv

Sy ,
began, if it ever began at all y Py 4
from the same amoeba-like form it "'Olmiq
it originated on the earth. Of goy " Wiy

i f lif : our,
origins of life are possible, anq %, oty

even imagine living beings i my
animals or plants, but the Probabiiitie,th'r
that the start of life was the e €S ar

catellite as here. The moon ang ¢, oty
were similar in composition, anq Ca;d_n;ﬂh
were not very much unlike” iong

¢Then,” cried Silas t!'illmphant[,- “
start were the same, and n:onditic;nsl
alike, the results should be the game "¢

“Vou fnrg(‘t Silas." retorted thed
“that even here on the earth whers goh
tions are approximately the same, the prior
forms have branched out into endles
species of animals and plants—milliom ;
different forms from one original y
forms as diverse as the elephant, the Oyster
and the oak-tree. On the moon, even if
conditions were almost identical with
here, millions of other forms must have ey
isted, and yet the chances are great that
among the millions, except in the v
earliest forms, no two should be alike, say
superficially, as the moth resembles ¢
humming bird or the bat resembles the spar.
row. Hence the chances are infinitesim
that anything that we should call a huma
being, exists upon the moon. You mug
remember, too, that the lunar day consists
of fourteen of our days, and as there i
little or no atmosphere to temper the rays
of the sun, the temperature must be blister-
ing hot. Then follows a night of fourtem
days. With no atmosphere to hold it, tht
heat is radiated off into space, and a cold
we can scarcely dream of, follows. Condic
tions so different as these must have pro-
duced an entirely different kind of life o
the moon.

MOON’S GRAVITATION ONE-SIXTH THAT
OF EARTH'S

“Another thing that has probably exertd
some influence is the difference in gravit-
tion. The moon is smaller than the et
and its attraction therefore less. Graviy
on the moon is measured by an
of 2.65 feet per second instead of 1609 fed
per second as on the earth, in other W0
the attraction is one-sixth that of the would
A hundred and fifty pound man WL
weigh only twenty-five pounds on the
If animals or plants live on the m:ﬂw
the present day, they must certainly
different from ours. I am convil®: "o
the lowest forms, like our owmh ha hatt
skeleton, but that the higher fmfew
some kind of skeleton or frame-wor of
a shell like the clam, or an the ke
ternal frame-work somewhat like fikel?
ton of an animal. I think it m‘{;‘w
however, that this skeleton shoUl® .4
in different directions, as in 3 SV
example, than extend in a single 1'::,,.“
of these animals and plants,
be rooted to one spot, ,"theﬂAs t0
possess powers of locomotion.
prgans,d they must possﬁzﬁ
mng and assimilating their
tl'fle{_fbr;athe or not Odepﬂ*d’
ot life they possess. Our -
dmﬁde from the air O\lr%
carl 3 A

n and oxygen. o preatht .

Ewa
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asexual—that is they have no sex. They
reproduce by growing larger and splitting
up into two or more living cells. At the
next stage, two living one-celled animals
unite to form a single one-celled individual.
At a still higher stage two distinct animals
each throw off one cell and the two cells
unite into one. There is still no such thing
as sex—the two parents are alike and the
two cells that join together are alike. But
now sex begins to appear—the parent forms
begin to differ and evolve into male and
female, and the cells thrown off likewise
differ and become sperm-cells and egg cells
respectively. The male and female parent
may be separate individuals, or both may
form that part of the same individual as in
most of our flowering plants. As it is an
advantage for the sperm-cells and egg cells
of different individuals to unite, cross-
{fertilization is evolved—the wind or the in-
sects carrying the pollen from one flower to
another. In animals the same result is ob-
tained by the evolution of the act of pairing.

“At first sight it would seem impossible
that the union of the two sexes could have
resulted by slow steps. Either the egg-cell
must be completely fertilized or it will not
grow at all. No partial step seems possible.
But the intermediate links still exist at the
present day, as we can see in the fish. In

certain species of fish the female lays the |

eggs, and the male fertilizes them after
they are laid. Gradually the males learned
to follow the females and finally attached
themselves to the females and fertilized the
eggs as they were laid. From this it was
but a step to fertilize the eggs before they
were laid, and by slow stages the act of
pairing as it exists in our mammals was
evolved, the eggs being fertilized several
months before the young are hatched.
“Now,

how about sex on the moon? |

Evidently the lowest forms of life, like |

ours, are asexual. But cross-fertilization
is such a great advantage that some form
of sex has probably been evolved. But I
think it extremely probable that on the
moon more than two sexes may have been
evolved. I think it likely that three or
more different parents may be necessary for
each birth, or that the egg must pass from
the body of one parent into the body of
several other parents at different stages of
its growth. This, however, is all mere
hypothesis. Reproduction on the moon may
be entirely different from anything we know
of on earth. The new generation may even
be produced synthetically from chemicals
for aught we know!

SILAS LOOKS INTO THE
TELESCOPE

“But 1 am wandering off into flight of
fancy. If you will just step into my labora-
tory here for a few minutes, you will have
some facts. I want you to take a look at
the moon through my instrument, and then
I will tell you of a plan I have formed—
a plan which, if successful, will throw all
my other achievements into the shade.”
somewhat skeptically took a seat
ision screen and waited while
Doctor Hackensaw adjusted his instru-

SUPER-

7

mendous magnifying power used, but it is
maw%rablydutidu
moon.
THE MOON
cried Silas, in
is it they are not
be all the colors
them; ‘perhaps
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Diagram showing how the voice currents
weaken in the long di:{a'?u transmission
and are restored by ** repeaters.

Without the telephone ‘‘re-
peater,”’ the entire electrical
power available on the earth
would not be sufficient to make
trans-continental speech com-
mercially possible. The three
thousand repeaters now in use
on Bell System long distance
lines have increased the talking
range of every telephone by
thousands of miles. By mak-
ing possible the use of smaller
gauge wires, repeaters have
kept down the cost of equip-
ment by millions of dollars.

The repeater is only one out
of scores of scientific develop-
ments of equal or greater im-
portance in the advancement of
telephone service. Bell System
progress has been a continual
encounter with seemingly im-
possible barriers, and a con-
tinual finding of new ways to

toward Better Service

overcome them. Each step in
extending the range of speech
has come only after years of
study. Each important piece of
telephone apparatus has had to
be created for the need. Each
working day this pioneering
goes on. Nature is harnessed
to a new duty and mechanical
ingenuity improves the tools of
service, as fast as science finds
the way.

Not only is the Bell System
daily conducting research within
its own nation-wide organiza-
tion, but it is studying the dis-
coveries of the whole world of
science for their possible appli-
cation to telephone service.
Only by such eternal vigilance
has the United States been given
the best and cheapest telephone
service in the world.

EBELEL SYSTEM"

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES

One Policy, One System, Universal Service, and all directed

Mastering Nature’s Forces

RADIO CATALOG

GREAT LAKES RaDIO Co.

136 W. LAKE STREET, CHICAGO, ILL.
TN g 4 3

FREE

of Standard Quality Parts

AT REDUCED PRICES
Our Guarantee Protects You
‘Write for our Catalog No. 100

formerly used. A burner with perfect combustion.
one can operate it. Can

bollers; in fact, an
in on the ground
agency for

718 West Jackson Bivd. Chicago,

$75 to $100 per Week

) Can easily be made by live sales-
|/ men in any_territory, selling the

Even Heat Generator. A kerosene
)\ 0il burner that is now being used

in all sections of the country where coal or wood were

Any-

be used in heating steves,
ranges, laundry stoves, furnaces, hot water or steam

place where heat is required. Get
oor in your locality by securing the

{ HEAT GENERATOR Co. ™
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FLOORS. WO ODWORK
and

FURNITURE

FREE-This Book on
Home Beautifying

6.C JOWNSON ESON-

) 5
e Wood Finishi lgAutirC:l i
RACINE. WIS

HIS book tells how to fin-

ishwood in artisticstained
and enameled effects. Gives
practical suggestions on mak-
ing your home artistic, cheery
and inviting. Tells just what
materials to use and how to
apply them. Includes color
card—gives covering capaci-
ties, etc. Use coupon below.

JOHNSON’
WO0O0D DYE

With Johnson’s Wood Dye in-
expensive soft woods, such as
pine, cypress,-fir, etc., may be
finished so they are as beauti-
ful and artistic as hardwood.
Johnson’s Wood Dye is very easy
to apply—it goes on easily and
uickly, without a lap or a streak.
t penetrates deeply, bringing out
the beauty of the grain without
raising it—dries in 4 hours and
does not rub off or smudge.
Full instructions for finishing all
wood—old or new, soft or hard, are
given in the booklet.

s 's a
some of our marine gkm"thll'}\T}?erI(‘l}ul‘
ge : hat looks a little like a buncl
golden plant t < i o

of coral. And there are some e
like roots than plants. And what are t10s¢
things that are moving Ell):l\li-ngl(f thnat'
others that are jumping so high? Are they
animals?”

“They are either animals or e?sc "pl:mts
that possess the power of locomotion.

“IIIuw queer tllu-_\' all look, and all the
because they are upside d"‘_"“-
Everything looks as if it were hanging
from the moon and would soon drop off!

“What puzzles me,” said Doctor anlff
ensaw, “is whether these creatures POSSEss
intellicence or not. Of course it is diffi-
cult to conceive of intelligent plants, but
the thing is not impossible. I am cnn_\"m(crl
that the fixed forms we see possess life. I
have watched some of them grow from.smaH
seedlings into very large plants. It is not
a mere crystallization such as we see 1n
minerals, but a real growth. Some, how-
ever, are puzzling. They move about freely
when young, but become fixed at a later
stage of growth. But on earth some species
of Medusae, or jelly-fish, do the same thing.
In the jelly-fish stage they swim about, but
their eggs take root and grow into a fixed
stalk, which, at maturity, breaks up into
a number of new and free jelly-fish.”

“The commonest creature up there,” re-
marked Silas, “looks just like the jack-
stones that children play with. Surely those
things cannot have intelligence. And notice
how they roll about from place to place.
Instead of walking, they roll around on
four of their six spokes.”

SILAS SEES STRANGE MACHINE: ON
MOON

Doctor Hackensaw now turned the instru-
ment in a new direction, and the screen
showed, in natural colors, as before, a large
and most peculiar metal structure on the
moon. It was evidently not a house, but
some kind of machine, for portions of it
were in motion,

“Well, Silas,” he cried, triumphantly,
“What do you think of that? If that isn't
a machine of some kind I'll eat my hat!
And if the selenites are able to construct
machinery, they must surely possess intel-
ligence, no matter how peculiar their shape.”

“But what is the use of that machine?
It doesn’t look like anything we have here
on earth. I'm not even sure it's made of
metal.”

“Probably it is made of
tion we know nothing of.
Selenites’ machines must be
advanced as those man w
hundred thousand years
would be a rash man who would venture
to prophesy what they would be, Think
of the possible inventions during the next
thousand years, and then try to imagine
those of the next hundred thousand years!
At any rate. one thing is certain, There are
intelligent living beings on the
I should not be surprised if th

queerer

some composi-
Remember, the
be at least as far
ill possess several
from now. He

during

night,
moon more comfortableghto

er of Etienne Oehmi g
lifted thrgeoehlm‘:hen

\
. Lifts‘l‘hre 2
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THE DOCTOR TO COMMuyy:
MOON ICATI Wy

its object . "

“] am going _tr- attempt ¢q )
with these intelligent creatures in the iy
'l‘;:\ wireless I .
“Possibly later. Af present
purpose is to send a car to the st m
a message for the Selenites” 173001-.7"“th
“Send a car with 2 messagemm
Silas. “Do you happen to know'thc.
guage, or do you expect them 5 1 1T Loy,
Fnglish?” he added sarcastically Sang
“Neither I replied the doctor, tray-
“T shall use a more universal ]a"’gu:nq“m)'-
begin with, I shall send Painting, ef To
jects in their natural colors, Thereo- .
a savage tribe on earth that canno 5 oy
stand a picture—at least t0 a certajp de;;
“But these creatures on the ool B
seem to have any eyes. How can et
stand a picture if they are unable ¢, e i
“In addition to the pictures” it?

i ontj
the doctor, imperturbably, “I sha]lllu;:g
life-sized models of men, women, Py

dren dressed in modern clothing,
models or real specimens of our animyl;
and plants, our houses, machines, etc, P,
haps our Lunar friends will send me in .
turn some models of things on the moy
What a triumph it would be to resie
some of their machines or to analyze som
of their chemical productions. Think of
the possibility of my learning in a few years
what it has taken these creatures hundreds
of thousands of years to discover! Why
the prospect is dazzling! All that [ am
afraid of is that my intelligence is tm
limited to enable me to understand their
machines. I shall be as unable to mak
heads or tails out of them as Christopher
Columbus would have been if he had foud
an electric motor with the storage battery
attached. He would see that the armature
revolved, but could form no idea
what made the thing work. Similarly, if
the moon-people send me a machine
by atomic force, it may teach me no mort
than the motor would teach Columbus!"
Silas Rockett sneered cont '
“It's my opinion,” said he, “that you ohod
as well send your specimens to & S5
of fish. They would be just as lwﬁn
understand them as these creatures il 5
moon, of whom you seem to have 0
an opinion. Besides, 1 see one slight
Jection to your scheme.”
“What is it?”

“How are you going to Wd’&m
mens to the moon?” And as he for
words, Silas gave a delighbed gl

and 31‘10

he thought he had caught the docte®
naping,
But Doctor Hackensaw smiled ;ﬁ

placently. “True,” said he, “the € w0
of a car or projectile to the moon kxw
means an easy thing to do, but
solved many tough problems i In §
and I think T can solve this oné i
I may say, that I believe I h“‘r_
already. But that’s stor¥

New Seaplane Re¢” ,
A world's record for e ched ®
three kilometer course was € F
June 7, by aviators of the Aif
of the Ba.ttlc Fleet when Boats

r, mlo
a speed of
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Don’t Lose Your Rights

Before disclosing your invention to any-

In this Department we publish such matter as is of intere

are in doubt as to certain Patent Phases.
by mail free of charge.

as far as it is possible to do so.

Should advice be desired by mail a nominal charge of $1.00 is

descriptions must be clear and explicit.

NOTE:—Before mailing your letter to this
letter and envelope as well.
address is incorrectly given.

Regular inquiries addressed to “Patent Advice”
Such inquiries are published here for the be
thought to be of importance, we make it a rule not to divul

Only one side of sheet should be written on.

department, see to it that your name and address are upon the
Many letters are returned to us because either the name of the inquirer or his

S

one send for blank form ‘Evidence of
Conception” to be signed and witnessed.
A sample form together with printed in-
structions will show you just how to work
up your evidence and establish your rights
before filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. 8.
and Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form “Evidence of Con-

St 1o inventors and particularly to those who
cannot be answered
nefit of all readers. If the idea is
ge all details, in order to protect the inventor

made for each question. Sketches and

OUR ADVICE VERIFIED

In_the May issue, Patent Advice Department,
A. Kurzawski, of Los Angeles, California, asked
a question regarding a water tractor. We did not
advise application for a patent. Our advice in
this case i1s further backed by a letter which we
bave received during the past month from Rolph
J. Lackner, of New York City. We desire to
thank Mr. Lackner for his kind letter, and wish
there were a great many more readers of this
column, who would send in their experiences with
atents, so that we may give future inventors the
geneﬁt of the experience of others, and which
cost them in some cases quite a fortune. We
often receive letters of the nature printed below,
and because they do mnot relate directly to some

tent advice previously given in_these columns,
ut describe inventions upon which but a weak
patent might have been secured, we have not
taken the liberty of publishing the same. We
will make it our duty to publish from time to
time letters relating to patent advice given on
this e. Mr. Lackner writes:

“For the benefit of Mr, A. Kurzawski, and with
reference to your reply No. 709, given in the May
issue, and for the benefit of others who may be
working on similar devices, I wish to tell o m{
experience with a similar idea. Back in 1910
designed a small water tractor, which would not
only permit a flat-bottomed shell to virtually
skim along on the water, drawing no more water
than the shell itself, but would also permit it
to be driven up on shore like a car. e front-
back wheel arrangement over which the end-
less paddle chain was placed, was a failure with
regard to economy, although it proved more
successful with regard to the increased speed ob-
fained. This was then changed by me to a de-
‘vice having two wheels in front, and two wheels
behind, set between two shells, thus forming a

ble boat. This method placed the hubs of
both sets just far enough apart to prevent the
sprockets from touching. The paddle chain could
in manner, be e very tight, and the
fx‘n' reduced to

coming back to the single shell, an

arrangement in the back for drivmg. while single
_pad, wheels with raised sides in front were
cmp| steering. I found no demand for
an; of kind, so I dropped it, as I was

lumn so often claims is necessary, that
‘:- y the article and create a
eu:vlnﬁ= I also

ception” sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask for them,—a post
card will do.

AUTOMATIC SHIP STEERING SYSTEM

(725) Oscar Ferrell, Jr., San Antonio, Texas,
asks whether a device to keep a vessel along a
ctll'tain definite and straight course would be of
value.

A. There are a few devices which do exactly
what you describe, the first of these is a strictly
magnetic compass invented by a Commodore
Andrea. The second is a gyroscopic compass,
both of which control a ship along its course.
Torpedoes as you know, are likewise set upon
a certain course, and then maintain that course
without deviation.

255 OURAY BLDG.,
WASHINGTON, D. C.
“‘Originators of form Evidence of Conception"

CARTOON MOVIES
(726) Ernie F. Hiser, San Francisco, Calif,
writes :

Being a maker of cartoon movies, I would like
to know whether I should copyright or patent a
system, whereby I can make cartoon movies of
delicate surgical operations in about a tenth the
time usually required, and can show the opera-
tion in absolute detail.

. If you could see your way clear toward
making the films, similar to the samples you have
forwarded, without patenting the process, we
would advise that you do so. As you undoubtedly
know, a patent broadcasts your invention, and
even though other individuals may be prevented
from using the system, there is little possibility
of your proving that they have employed your
principle, and therefore, they could get away
with quite a good deal of valuable data. If you
find it necessary to have draftsmen or other artists
draw for your system, or find it necessary that
a doctor or surgeon be at your side while making

our photographs, we would advise that you apply
Or a patent on those most important processes,
and leave the critical parts of the systems out of
the patent, keeping them as trade secrets. Re-
member that your trade secrets, if they are learned,
will practically “break” you; but if they are
retained as your private property, may “make” you.

e patent will protect your system and prevent
others from using it, provided that you can prove
that they do so. The copyright will not protect
you inhany way.d Nleit:nder v'arihl tgle e;ec:relti ]Jli‘olclcé
ou when once disclosed. e film itself shou
ge copyrighted, however, to prevent other con- ﬁf%ﬂ?o&gw% .l;:hnl Lawyer
cerns from using it as a whole, or in part, and 22768 Wool L T, D. C.
a frame from each new version of the operation, - Bldg., New York City
or each scene should forwarded to the copy- — T
right bureau. The films are very fine indeed, and
we wish you the best of success in your venture, -

PATENTS vt

Before disclosing an invention, the inventor should write
our blank form, “RECORD OF INVENTION.” This should be
signed and witnessed and if returned to us together with model or sketch
and description of the invention we will give our opinion as to its
Radio and Electrical cases a specialty.
ide Book, “HOW TO OBTAIN A PATENT,”
Highest References Prompt Attention Reasonable Terms

FREE COUPON

VICTOR J. EVANS & CO., Patent Attorneys
R Tms By, BUETRLORGS et Lo max S Hopei e
acid o MAIN OFFICES: 775 NINTH, WASHINGToN, D. C.

T o R Address . . . . . Trrsissssssserecsenne

TO THE MAN WITH
AN IDEA

I offer a comprehensive, ex-
perienced, efficient service for
his prompt, legal protection and
the development of his proposi-
tion.

. Send sketch, or model and descrip-
tion, for advice as to cost, search
through prior United States patents,
ete. reliminary advice glatrly fur-
nished without charge.
My experience and familiarity with
various arts frequently enable me to
accurately advise clients as to prob-
able patentability before they go to
anﬁ expense.
ooklet of wvaluable

inf ti
ks odklets ormation

f for properly disclosing
your idea, free on request. Write
tod~y.

TRADE-MARKS
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YOUR RIGHTS
PATEN'TS

Any new article, machine, design or
improvement thereof, or any new com-
bination of parts or improvements in
any known article which increases its
efficiency or usefulness, may be pat-
ented, if it involves invention.

IF YOU HAVE ANY
NEW IDEAS

which you feel are useful, practical and
novel, take prompt action toward pro-
tecting your rights. If you have in-
vented any new machine, or new com-
bination of parts or improvement, or
new process or design,

Send Drawing, Model
or Description

of it for information as to procedure
to secure protection.

WRITE TODAY FOR
BLANK FORM

“Record of Invention”

to be returned to me with drawing, des-
cription or model of your idea. Prompt-
ly upon receipt by me of your idea I
will write you fully as to procedure
and costs.

No Charge for the Above
Information

All communications are held in strict
confidence. My personal, careful and
thorough attention is given to each
case. I offer you efficient, reliable and
prompt service—based upon practical
experience. Higest references.

Write today for free book “How fo
Obtain a Patent.” This book will give
you valuable information, and it may
save you much time and effort. Send
for it NOW. p

practice is devoted exclusively
?‘ﬁl States and foreign patents
trade marks. Very probably I can
you. Write today.
] /CE A. O'BRIEN

D. C.

Science and Invention for A“gu
st,

Around the
Universe
By RAY CUMMINGS

2
(Continued from page 331)

“That's where the sun strikes the tops _01‘
the mountains,” Sir Isaac u_\'pl;n[_u-c,l. The
dark places are valleys and plamns. o
Let us have breakfast. Aren't you hungry ¢

“No—yes, sure I am.” Tubby rose to his
feet irom where he had been kneeling hu.}\-1
ily on the floor. “That Venus 1s awiu

pretty. How far away is she? When do
we get there?” _ )
“We intersected her orbit at a point

1,142,606 miles away, roughly speaking, f_Dlr |

Isaac replied. “I had to change our vclgcﬂ.\'
once or twice during the night—but still ‘I'
fancy I may say we have done fairly well.
Sir Isaac drawled this out cmnplzlcentiy. He
was, indeed, very English at times.

“I ain’t got nothin’ to complain of,” Tubby
agreed. “When do we land?” :

“Our present velocity is only 575,001 miles
per hour. Venus is coming toward us at
the rate of some 68,000 miles per hour. . . .
Sir Isaac seemed to be calculating in his
head. “. . . But allowing time for land-
ing—we shall have to slow up much more
a little later on, you know—well, I think
we should be there by ten-thirty or eleven
o'clock this morning.”

“Very good,” said Tubby briskly. “Come
on. Let’s eat.”

They had bacon and eggs for breakfast,
and iced coffee with whipped cream, because
it was too hot for regular coffee. Tubby
would have made pancakes, but there did
not seem to be any maple syrup, at which he
was exceedingly annoyed. Several times
during the meal Sir Isaac went into the in-
strument room for a moment to make a
brisk calculation, to verify their course and
to decrease their velocity a little.

Tubby's questions about Venus were inces-
sant at first; but as Sir Isaac said, why

. discuss it theoretically when they were to

| wash up the dishes so

‘above s’urhce.. and falling sJ;

see it so soon?

The store-room, which they were using
as a dining room because it adjoined the
kitchen, was directly under Tubby’s bed-
room. The sun hung level with its window,
but they kept the shade closely drawn.
After breakfast they returned to the instru-
ment room, Tubby insisting he would not

soon after ing ;
and Sir Isaac showed him the earth, eﬁn:i:
about level with the instrument room side
window and thus almost exactly opposite the
sun. So far as Tubby could “see it was a
star no different from any of the rest of
them, except possibly a little larger. The
moon, of course, was invisible,

Venus, through the window beneath theijy
feet, had grown very much larger dyrin
preakfa.st. It was now an €normous glowg_
ing ball, half dark, half light, apparentl
nailed fast to the black surface of the ﬁrrnay
ment. The sensation that they were high
above it and falling directly down to gt
surface came to Tubby suddenly, [t p 1ds
him a little giddy at first : but the unpleasa t
feeling soon passed away, ¥y

For nearly an hour they sat talkine ;
‘or ne 1 alk
while this glowing sphere beneath th::g 11(-1 4
steadily in apparent size. They cou]dgd?::
tinguish even its dark portion quite clearly
now, and its convexity w 4

'l
3 e vl e 1, e

ghtly ¢
isphere, when Sir Is);agvzzgi

wash up the breakfagt

through the atmog
. “But still T thipg s
&N __than an hour.n
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w thousand feet. The circular horizon
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tion at the keyboard. When Tubby finally
returned the instrument room was consider
ably darker than before. Sir Isaac, with
two small electric bulbs lighted, was still
scated at the keyboard.

“Say,” began Tubby indignantly. “The
sun went behind a cloud or somethin’, I
ain't quite finished, but I don’t know how
to light the li;.,hts"

They had already entered the atmosphere
of Venus, and had encountered, as chance
would have it, a heavy bank of clouds-
heavier than clouds ever are in the atmos-
phere of the earth, The sun thus obscured,
the interior of the vehicle had grown quite
dark.

“Never mind,” said Sir Isaac,
We'll be there very shortly.”

Tubby located his Panama hat, rolled
down his sleeves, and donning a thin blue
serge jacket, sat down to await their land-
ing. He could see nothing but grey mist
through either window for a time; then, as
they burst through the clouds, the room
suddenly brightened.

Sir Isaac bent over the window in the
floor, calling to Tubby. Beneath, spread out
in a vast panorama extending to the horizon
in every direction, lay the landscape of
Venus—forests of green vegetation; a thin
silvery ribbon of water; tiny grey blobs
that were cities; and in the distance a range
of blue-green mountains with heavy white
masses of clouds above. And, curiously
enough, by a familiar optical illusion, it
scemed now a concave surface, as though
they were hanging over the center of a huge

“Let it go.

shallow bowl, with the horizon rising up- |

ward to form its circular rim.

“My!” exclaimed Tubby. “Ain’t that
pretty? Just like bein’ in a airplane, ain't
it, perfessor?”

Sir Isaac, hovering anxiously between the
floor window and the keyboard, was now
exceedingly busy.

“I've got to select a landing place,” he
said. “If you see a large open space where
there are no trees, tell me at once.”

Tubby, forgetting the possible damage to
his white trousers, sat down on the floor
beside the window, peering intently down-
ward. They were falling rapidly; the land-
scape grew ‘momentarily larger in detail,
passing slowly to one side as they fell diag-
‘onally upon it.

The instrument room was now hotter than
ever before. Tubby took off his hat and
coat again, and dashed the dripping perspi-
uﬁml from his face,

fessor, slow up a little,” he
allsd to g: Isaac at the keyboard. e're

gettin' down pretty close.”
They wmp;owyat altitude of hardly

risen so that the range of moun-
in the distance was visible through the
window. It was a beautiful day out-
rays of sunlight filtering
‘the white cloud masses and falling
de green countryside in brilliant

- over the marrow river, and
open space surrounded by
f tangled green vegeta-
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a perceptible jar, they landed on the suriace

of Venus.

Sir Isaac
triumph.

“We have landed,” he cried exultantly.
“A perfect trip, my dear fellow—12 hours,
14 minutes and 7 seconds elapsed time !

“Right,” said Tubby. “We're here. Come
on perfessor, let’s go outside an’ get some
air.

“What's that ?” Tubby exclaimed ab{}fptl}'-
“Don’t you hear somethin,’ perfessor?

Music was wafting to them on the breeze
—soft, liquid tones like the music of a harp,
and the sweet, pure voice of a girl singing.

“It’s over there,” Tubby half whispcrec'i.
“Over in the banana trees. Come on—let's
go see.” .. |

They crept quietly forward; and within
the grove of trees came upon a l;m-hark
path. As they followed it the music grew
steadily louder, until nestling under the huge
spread of banana leaves they saw a little
white marble pavilion, with a tiny splashing
fountain before it. The figure of a girl in
white reclined beside the fountain—a girl
who was apparently alone, playing on a
small harp-like instrument and singing to 1ts
accompaniment.

“Hello-o!” Tubby called incautiously.

The girl sprang erect; and stood trem-
bling, lyre in hand, as they hurried forward.
Tubby saw she was a rather small, very
slim girl, dressed in a flowing white gar-
ment from shoulder to knee, which was
gathered at the waist with a golden cord
whose tasseled ends hung down her side.

“Good morning, ma'am,” he said gracious-
ly. “It's a nice day, ain’t it?”

The girl smiled, seemingly reassured by
his greeting.

“We trust you speak our language,” Sir
Isaac added anxiously. “It has always been
my theory that on Venus——"

The girl replied in a gentle, softly musical
voice : g

“I speak the language of the North Coun-
try of Venus, sir.”

Her fear seemed to have left her. She
stood, with dignified bearing, waiting for
them to explain their presence.

Sir Isaac, with infinite relief on his face,
turned to Tubby. “You see? I am vindi-
c.ated. I_always knew that on Venus—par-
ticularly in the North Country—the language
was

Tubby frowned. ‘:‘My name’s Tubby,” he
said to the girl. “An’ my friend’s name
L

“Sir Isaac Swift DeFoe Wells-Verne,”
stated Sir Isaac impressively. “We are
charmed to meet you, Miss—er——"

“I am called Ameena,” said the girl sim-
ply; she extended her h'and in m;stg;:lie::in]‘v
fashion. £

When they had all sh
adied; BN, andla,  ghe

“You are not °f.{ﬂ)‘ world, surely. We
fg"iﬁ_]fgm have visitors here, I " cannot

“We're i:‘l'om _the earth,” said Tubby
promptly. “We just got in this mornjy »

“The earth!” Ameena exclaimed. S,
seemed suddenly perturbed. “I had tho he
you were Mercurian—men of the ﬂ-}ght
Country perhaps. We have never oy

“No,”'_said Sir Isaac. “We are the first”

The girl had seated herself >

" e on the marh)

of the quntalri;vhe;- pretty litt] S

over with anxiety. © [ac

“glad “yob-carie” she sa;
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of Mercury 2re their allies. Only last
month they were here in Venus—emissaries
asking our people to join with them.” She
shrugged. “We would not do that, of
course. What is war to us? These Mar-
rians do not covet our world, for we have
nothing—only our fruits and our wine, and
sur simple buildings, and our music and
poetry—and love-making.”

She added, “But your earth—that is dif-
ferent. Your world they desire. They——"

“Martians to conquer the earth!” Sir
Isaac gasped, stupified.

“They have gone to Jupiter also,” Ameena
went on. “When they found we would not
join with them, then they said they would
enlist help from the great Jovians them-
selves. 1 do not know if 2

“Oh, my gosh!” Tubby was almost speech-
less with fright.

“To conquer the earth!” Sir Isaac re-

peated. “When, Ameena? Only tell me
when #”

She answered quietly, but with obvious
agitation :

“Already they have conquered your moon.
Your poor Selenites could offer but little
resistance, and a Martian outpost is estab-
lished there. And the Twilight army of
Mercury is already massed in readiness on
Mars.”

She paused ; then added swiftly:

“At the next opposition of Mars with your
earth—only two months off they say it is—
then the Martians and their allies will de-
scend in hordes upon you!”

CHAPTER IV

IN WHICH TUBBY TAKES COMMAND AND
A FATAL CATASTROPHE IS
IMMINENT

In truth it was a drastic, desperate situa-
tion for their native earth of which the voy-
agers were thus unexpectedly informed.
Even without his reference books, or the
use of mathematics, Sir Isaac’s well in-
formed mind told him that they had no time
to waste. Mars would reach opposition—
that point in its orbit when it was nearest
the earth—in just 57 days, 6 hours and 30
minutes from the present moment. Sir Isaac
knew that. He also knew that if the miser-
able renegades of the Twilight Country of
Mercury were allied to the Martians in an

,.;DI
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being on the earth! Why with that Mer
curian Light-ray—and with those great ma
chine bodies to house the Martian I
gence—" Sir Isaac broke off, overcome at
the thought his words invoked. He rec
cred after a moment, however, and added to

[ubby and the girl impartially
“T fancy you
‘The War of the
" T've told
Ameena shook 1
embarrassed. ;
Sir Isaac obviously was disappointed. ‘{'0‘1
well, of course here on Venus they had no
sale. It is immaterial. This “”‘“‘1‘
on our earth is too horrible—it is unthink
able. It must not he.”

“No,” agreed Ameena soberly. “It must
not be. But what can we do to prevent it

“We?” exclaimed Sir Isaac. “You will
help us?”

She held out her two hands simply; and
Tubby and Sir Isaac impulsively grasped
them.

“I could not let my cousins of the earth
come to harm for lack of my help,” she
said quietly.

Sir Isaac, sentimental by nature, was
again overcome with emotion; tl'ubb_v
pressed the girl’'s hand warmly, beaming on
her.

“That’'s fine, Ameena,” he
“You're a regular girl, ain't you?”

There was a brief pause. Then Ameena
said :

“I do not know if in Jupiter they are
lending help to the Martians or not. But
in the Light Country of Mercury I know
they hate the Twilight People—these outlaw
neighbors of theirs who are joining with
the Martians. They of the Light Country,
perhaps, would help us.”

“The Light Country of Mercury!” Sir
Isaac echoed. “By jove, how stupid of me!
Of course! They, too, have the Light-ray.
With one Light-ray we can fight the other !”

“Fine,” agreed Tubby, still beaming at
Ameena, who flushed prettily under his
openly admiring gaze.

Sir Isaac stood up with determination.
“Mercury is now fortunately approaching
inferior conjunction with Venus. It is
barely thirty million miles away from us at
this present moment. Let yus go to Mer-
cury at once!”

“Come on!" cried Tubby enthusiastically,
“Let’s go. Let’s aim to get there this after-
noon—we can if we hurry.” And clutching
Ameena by the hand, he started off at a run
through the giant banana grove, Sir Isaac
following close behind.

After a hundred yards Tubby stopped
abruptly, almost jerking Ameena off her
feet.

“Say, listen, little girl—how
family? Ain't your family liable to get
scared, you runnin’ out into space this way
without sayin’ nothin’ to nobody "

Sir Isaac also seemed worried by this
thought, but the girl smiled readily, *|
have heard about your earth families,” ghe
said. “In Mercury they have them also
But here on Venus there is only the State
and the Individual. At fourteen I yas free
from control of the State. | am By Do
mistress now.” She raised her arm; with

“Ew,:.n love has not come

have never read mv books,
fie “orlds] and ‘The F
all about it in them.”
rer head: Tubby seemed

/ r‘,‘ ‘/,Fl ?

declared.

about your

“Of course!
I should
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at once—chemically cooled coils over which
air was driven by electitz fans and then
circulated through the various rooms—after
which, ignoring their guest, he seated him-
self at the instrument-room table and began
a computation of their course to Mercury.

Tubby showed Ameena over the vehicle
with enthusiasm. He had forgotten for the
moment the dire portent of this new journey
and was like a boy on a holiday. The girl
was intensely interested in c\ur(thiug c,\pn-f
cially in the marvelous, ever-changing aspect
of her own world as they slowly turned
over and dropped away from it.

“ys X
You can have all the upstairs to your- l

self,” Tubby declared, with due regard for
the conventionalities. They were standing
then in the doorway of one of the dainty
little chintz bedrooms. “The perfessor an’
I'll bunk downstairs. He's a real nice guy,
the perfessor—you'll like him.” N

“I'm sure I shall,” Ameena said. Her
eyes, glancing at Tubby sidewise, were
veiled by their heavy black lashes. She

added softly:

“And you, too, my friend Tubby.”

Tubby did not quite realize it then, but,
indeed, this Venus-girl, typical of her race,
had a distinct talent for love-making.

When they came to the kitchen Tubby
was much embarrassed over the remains of
the breakfast dishes. But Ameena proved
herself a real housewife by immediately
assuming charge of this department of the
vehicle. She began washing the dishes at
once—a curiously incongruous sight in her
Greek-maiden robe as she bent over the
kitchen sink!—while Tubby stood admir-
ingly by, watching her.

When the kitchen and store-room were
immaculate, Tubby and Ameena returned to
the instrument room. The sun was shining
up through the lower window; the vehicle
was cooling off a trifle since leaving the
atmosphere of Venus; they were now well
launched into space.

Sir Isaac, having completed his computa- |

tions, greeted them triumphantly,

“We have traveled 2,138 miles,” he said.
“I am heading directly for the sun now. I
have been taking it very slowly until a mo-
ment ago.”

“Very good,” Tubby agreed, with a most
business-like air for Ameena's benefit.
we got to hurry from now on if we're goin’
to get there today.”

“But |

They sat down then to discuss the future.

There was really very little to discuss, as a
matter of fact, for Ameena's knowledge of
war conditions throughout the solar system
was very slight. What the voyagers could
do to protect the earth depended upon two
factors. Had the great Jovians joined in
this dastardly war? And would the Light
Country of Mercury lend its aid—its Light-
rays and other weapons—for the earth’s
defense?

“Well,” said Tubby, “we’ll know pretty
soon, What's the use arguin’? Ain't I
right?”

Sir Isaac yawned involuntarily in spite of
their interesting argument. He looked em-
barrassed.

“You're sleepy,” exclaimed Tubby soli-
citously, He added to the girl:

“The perfessor ain't had a wink of sleep

since we left the earth last night. He'd
better go take a nap.”
Sir Isaac was indeed tired out. “I must

direct our flight,” he said. “I cannot leave
our course to—"

“Why can’t you?” Tubby demanded. “I
ast you twenty times already to show me
how this here thing works. I can run it
the same as you, if you show me how just
once.”

In the face of his growing fatigue which
would not be denied, Sir Isaac was forced
to yield. :

-
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Making Money Go a Long Way
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EORGE WASHINGTON, it is related,

threw a silver dollar across the Potomac
River. At the spot where the feat is said to
have been performed, the stream is approxi-
mately a mile in width. But admittedly, a dollar
went farther then, than now.

You can make your dollar go farther than it
otherwise would by reading the advertisements.

Guided by advertising, you buy merchandise
of established reputation. If it's clothing you
know how well it should wear and what the
style should be. If it's a musical instrument,
you know what to expect in tone and workman-
ship. If it’s a vacuum cleaner, you know what
kind of service it should give.

It pays to read advertising. It will save you
time, money and effort. It will help you dress
better, eat better, sleep better and live better.

Make every dollar travel far
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| attractive force of the little one.”

ence and Invention for 4
‘ Gus

My 1nter 1!.\.1[4L'14T_\' Ychicl‘_. ope

a very simple principle,” he g;atu e

you must know that the lay of 1, f'pir‘:

says that every body in the unix.e;'sra"'tatiur'
] o g

every oOll

her M[l(!.\' (“l'L‘C“)‘ as the “l';*u

inversely .1-"11.11‘ square of the dis::ass 'ﬂd

tween them e 1,
Tubby and Ameena were all atteng
“We don't quite get you,” TUbby ‘I.On,
“Directly as the mass means lhatsa‘)d'

body weighs 100 tons and anothey l.f e

10 tons, the big one will exert ge i Weigh,

“That is very clear,” said A

“Go on,” nodded Tubby, = i

“And inversely as the squar .
tance means that when bo(c]iies :‘;Itt‘tg dis-
far apart they only exert one-iouni'lﬂas
attractive force upon each other, T !he
see every mass ol matter in the “ﬂi\rersgﬁp
attracting every other mass accordip ?
those laws. g 1

“Now each of the six faces of
hicle—top, bottom, and the four sides—;
lined with a metallic plate, This \'erls-
curious metal is found principally on Mer{
cury—although, as 1 have showp in my
books, it has been prepared by one scientis)
on earth—he who went first to the moon,
My projectile, fired from an enormous .
non, you remember, failed to reach the
moon, but merely encircled it.”

“I remember that other one,” - Tubby ex-
claimed. “‘The First Men in the Mooy’
That was a great book. Go on, perfessor”

Sir Isaac was pleased.  “Yes S
That was where I explained my gravity
screen. Well, we are using now a
device very much like that, only vastly
more efficient. You see, in this particular
inter-planetary vehicle I have a curreat
something like the Mercurian Light-ray,
and something like our own electricity.
With it I charge any or all of these metallic
plates both negatively or positively. I meas,
I can make them nentral to gravity—so that
gravity is cut off entirely as in the case of
the gravity screen. Or I can make them
attractive, or repellent. Without any chargs
you understand, they are attractive, a all
matter is. With my negative charge they
repel with exactly the same force as nor
mally they would attract.”

“Ah,” said Tubby.

Sir Isaac warmed to his task. “Let ™
explain to you the exact result of
When we were resting on the earth’s s
face, I cut off—only partially, for w“'dsi::
the change may be made with any rapce
desired—the gravity from our base. Havig
then an insufficient attraction from the &
to hold us there, we left its surface,
off at a tangent because of the eart s
tion on its axis. But! I/ sty
into that. Once in space, 35_“:”4
now, I merely make one face attract'® %,
the others neutral or repellent. Thusml'
attractive face acts on whatever he(ai‘rm
bodies lie in the direction, and we 8™ 5
toward them. For greater § La Jving
lhe_rt‘})ellent power of those bodle;tg L
behind us. For instance, after le" e
carth, T used the attraction of 1€ e
gﬂlyla })ortion of it ofI cour;;ed with
erely for experiment, com j
that a fractionpeof the earth's "Sf,ﬁ
Early this morning, when W€ appdluﬂ

enus, T used her attractive poweD
off the sun completely.” o
Quite similar to the keyboard of 2 “ﬂm
typewriter—and with more key®
€YS were of three different myuﬁ

ir Isaac turned to the keybod "
wil

this ye.

red and black—and all of them wer®
bered plainly, you
ese keys,” said Sir Isaat =
observe are on six banks-“d‘g g
€rning a different face of the wesd
Nstance—"  He indicated the %

o
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of keys—“this bank governs our base. And
this, the top of the vehicle—and these are
the sides. ‘

“There are, you notice, fifteen keys on
each bank. When they are all up there is
no action at all—the face allows any heaven-
ly body to attract with its full, normal force.
But, when I press down this red key—each
bank has one, you see—then the face be- |
comes neutral to gravity. The seven white |
keys give seven different intensities of attrac- |
tion, and the seven black ones give seven
different intensities of repulsion. A key
pressef’l down stays down until you pull‘
1t up.

“Sure,” agreed Tubby. “That ain’t so |

L TN e AR R ST
awful complicated.” | CHOOL
Sir Isaac went on: ! “IG“ s
all the keys on that bank up. Do you fol- | 'wo YEA n s
that out long ago.”
great number of combinations can be ob-
And you will not be satisfied unless

“You will understand then that when num- |
ber seven white key is down, the face is | couns‘ IN
fully attractive, just the same as it is with
low me?”

“Aboslutely,” nodded Tubby. “I doped

“Well,” said Sir Isaac, “with these ninety You Want to Earn
keys, working singly or together, a very . ]

Big Money!

tained. We can go in any direction we
choose, and at almost any velocity—at least you earn steady promotion. But are

I have never been able to calculate any limit vou prepared for the job ahead of

to the velocity if sufficient time for accelera- you? Do you measure up to the

| tion is allowed.” standard that insures success? For

|  “Right,” agreed Tubby. “You mean we a more responsible position a fairly

| don't get up speed all at once—we keep good education is necessary. To write

9 | goin’ faster. That’s good. . . . Show us a sensible business letter, to prepare

O ume 0. what’s doin’ now.” estimates, to figure cost and to com-

pute interest, you must have a certain

“Our present course is very simple,” con- amount of preparation. All this you

May, 1921—April, 1922 tinued Sir Isaac. “You observe five of the must be able to do before you will
red keyvs are down—the top and all four earn promotion,
CONTAINS sides of the vehicle are neutral to gravity. My busi h e 1
On the bank governing our base the first any business houses hi me
1200 Pages Wth. over 1500 white key is down. We are being drawn whose general knowledge is not equal to a
Illustrations toward the sun, pulled b th of e bhus Lseit wh e
owar € sun, pulle vy one-seven (e} usiness refuses to burden itself with men
and the sun’s attraction. If we wanted to go who are barred from promotion by the lack
0 700 A icl bv th faster we could use more of the sun’s attrac- A SNGALY. pouciEOn, .
f\;er }\rtlc e_s ' de tion, or some of the repulsion of ;/enus. Can You Quahfy for
oremost American an If we wanted to go slower, we could com- m
F . Writers bine some of the attraction of Venus, which a Better POSltlon?
oreign would act as a drag. By balancing the
5 .- g £V S b W ohithe i e We have a plan whereby youcan. We
We have also a limited amount “ ﬁ; '?" P -et;lfs I thi isl“ hwlt can give you a complete but simpli-
of the following Bound Vol- PRSI oy - - - 1 Iwok 1 shg fied high school course in two years,
g : use another seventh of the sun’s attraction. Py all the essentials that form
umes of Science and Invention TWabils caebiiiv® AL you s . -
El Lol B - )s i careinty. the foundation of practical business.
(Electrical Experimenter): Sir Tsaac suited the action mkthe word, It will prepare you tol?old your own
pressing down the second white key of that where competition is keen and exact-
Vol. 1\_10. 6—May, 1918, to bank, and then releasing the other. ing. Do not doubt your ability, but
April, 1919. Tubby watched closely. “That's easy. | [ Julkeunyour mindto it and you,mil soon
VOI NO S—M ay 1920. to \Vli;at e}l]sclz . ek v g success and big money. YOU CAN DOIT.
R it ’ ’ or half an hour more Sir lsaac ex- how h
Aprll, 1921. plained the navigation of space—with prac- Eﬁé?:,gcgm_y?:] wnmtf:gugfgu‘ﬁi:l’ﬁ
- e tical demonstrations during which he made working hour. It costs you nothing but
Each volume bound in stiff the heavens swing over at will in most & stanp.
board covered with green vel- dizzying fashion as he altered the vehicle’s American School
lum and amped. course. Finally Tubby announced himself 1
- gold stamp d satisfied, and competent to assume charge for et e X Ave. & 56thSt., Chicago
rice for vol. No. 9...... $2.25 a few hours at least. Sl e it e e e
Price for vol. 6 or 8 2.00 “You go lie down,” he said. “We'll get American School
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e AL S S Sl GRS i T “Go on to bed,” commanded Tubby. “I
. ain’t goin’ to let us hit nothin’. T'll watch.

STV EEE SN Sl L If I see anything comin’ I'll thump them
keys, or yell for you."”
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Most reluctantly, Sir Isaac gave ”]"|‘1‘11|
mand ; and, with Ameena's gracious pe bed
ion, he retired to one of the upper be
room . ol
It really was Amecena's fault, thoug!

I'ubby was too much a gentleman ever
ay so—for if Ameena had not called him
mto the kitchen it could never have hap
pened,  She had gone to prepare the noon
day meal, and Tubby reluctantly had parted
with her and maintained his post at ’!ln-
lower window of the instrument room. The

sun shone up at him intolerably bright

Nothing showed in the sky below, except
that huge, flaming red ball slowly l)l!!
teadily increasing in size—the sun as it
appeared through the smoked glass—and

those glorious constellations of stars hang-
g immovable in the black firmament. In
thirty minutes exactly, by the instrument
room’s chronometer—Tubby had added to
their velocity three-sevenths the repellent
power of Venus. This world they were so
rapidly leaving hung directly overhead—an
enormous silver-blue sphere now completely
illuminated by the sun, but, visible only from
the upper windows of the vehicle. ;

1t was just after he had put on the addi-
tional speed that Amecna had called Tubby
into the kitchen to ask him how to open a
can of tomatoes, for canned goods were
unknown on Venus, Tubby, once in the
kitchen, had forgotten to return to his post
He was sitting in the doorway of the adjoin-
ing store-room, chatting vivaciously with
Ameena, when suddenly he became aware of
an  unusual light coming diagonally
through the side window.

Leaping up, he saw in
void a huge silver disc—a thousand moons
in size! It was below them, off to one side.
It was so close he could see barren, rocky
mountains on it; and it was turning over
like a ball thrown into the air. Even while
he gazed, with his heart in his throat, it
doubled in size, so stupendously fast was
it approaching—and already exerting its
attractive power upon the base of the ve-
hicle, it was altering the vehicle’s course S0
that the heavens began shifting sidewise,

With a startled cry, Tubby dashed into
the instrument room, Ameena following him
with the can of tomatoes still in her hand.
Through the instrument room fioor window
the heavenly derelict, again doubled in size,
shone directly beneath them, They were
rushing into it, drawn irresistably by its
attraction |

Tubby took one horrified glance, and then,
jumping to the keyboard, he depressed half
a dozen of the keys indiscriminately, There
was no answering vibration perceptible with-
in the vehicle; but outside its windows the
heavens were whirling! The sun, Venys,
the threatening derelict gl
stars—all flashed past the
idly they were distorted in
light. The vehicle, beyond control, was
spinning on its axis and falling abandoned
in space!

Tubby and Ameena, standing stock-still on
that solid, apparently motionless floor, were
giddy at the sight,

“Oh-h, perfessor!” Tubby bellowed
“Help, perfessor! Come here quick! We're
all fallin’ to pieces!”

Sir Isaac came clattering downstairs, his
apparel awry, his face still dazed by sleep,
With one quick glance at the windows he
hastened to the keyboard. Tubby angq the
girl stood anxiously beside him,

- | Wewent wrong,” Tubby chas.
b-b?ls,i:gorld right outside,

windows so rap-
to mere blurs of

into
a top, gave Sjr
e correct

in‘

the black, starry ‘

obe, a myriad of |
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A Transmitter button With 4

cells and a telephone receivey will W
remarkably simple and eﬁitienma ey
talker. A Microphonic amplifie, logg
type is just the thing for use wig, of thig
set. The weak music and "‘ig"als:mdi“
amplified many times their May |,

; Oiging] yy *
[t is possible to entertain 5 large ald‘alﬁt

with a simple radio equipment it altzencc
mitter button is used in the cireyis a’; N5
plained in diagram A, sl
The cost is extremely Jow and
sults are comparable with those pro,
by highest grade of expensive loud ¢

1C re.
duceq

’ H“{crg

As may be seen in the diagram, mn
dry cells or a small storage baltery in
connected in series with the transmigyy,
button and a 4 to 75 ohm telephong r,,
ceiver. The transmitter button i secured
to the diaphragm of the telephope in the

radio receiving set. To accomplish s
properly, scrape off the enamel (if dia.
phragm is enameled) on the face of the
diaphragm and solder the small hexagon
nut supplied with the button to the exact
center. Care should be taken that the
thin diaphragm is not bent or otherwise

Hagh res.
¥ prone

4-75 0k,
receiver \,

harmed. The transmitter button is ther
screwed into place. Connections #
shown in the diagram, are made with ﬂe;;
ible wire. A horn may be placed ov&’ttl 1
low resistance receiver if desired. \ :]s
the radio set is properly tuned .a“d Slgaon
are being received, the transmitter budir
is operated by the vibration of the v
phragm of the receiver. As the re}f:ﬂ“‘
diaphragm vibrates, the mica d'aques
on the transmitter button also v!c i
The carbon grains are compre!;;o i
varying pressure; the current t
through the local battery circuit :?on
varied and results in an amphﬁal ot
the sounds in the low resistance telé?
loud-talker, steptl
Diagram B, which includes 3 *%y
transformer, is to be used with 10'1‘1hc pri
ing receivers of high resistance: 4 have?
mary of the transformers shot! 3
resistance of about 75 ohms.
nary telephone induction coil
as the transformer in thisdf-is‘::' .
You can get the above-de ing
mitter buttin FREE in sgbsg"i:yﬂ
“Practical Electrics Magazin® ° il
Per vear (12 months). Send
scriptions today. ble ﬂ‘g
Make all remittances payd Place.
tical Electrics Co., 53 Park F¥
ity. '
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For five minutes he worked, his face pale
“Am I stopping our rota-

“Are we slowing down?”
the window and
spinning with a

with anxiety.
tion?" he asked.

Tubby forced his gaze to
caw that the heavens were
little less rapidity.

“Go on,” he encouraged. “You're doin’
fine.”

«] don't dare leave everything in neutral,”
Sir Isaac muttered to himself. His gaze
olued to the floor window ; the perspira-

was e :
Inertia

tion was rolling down his face.
would carry us forward on our former
course without any force of attraction. We
could not avoid collision. Perhaps we can-
not anyway.”

“Don’t say that,” pleaded Tubby. “Go on.
You're doin’ fine.”

Ameena now crouched on the floor, grip-
ping a chair leg to steady herself; and
peered intently downward througn the win
dow. At each instant when Venus came into
view she called to Sir Isaac, and he promptly
depressed the necessary key, releasing it
once the planet had swung past. W ith
Ameena’s help he did this more accurately
than before, and gradually the vehicle’s
axial rotation was decreased. Finally they
caught Venus and held it directly beneath
them.

Sir Isaac stood up, trembling.
God!” he exclaimed.
other way. The danger is past.”

Now that the excitement was over, Tubby

“Thank

felt extraordinarily weak in the knees. He
sat down 13 a chair, panting.
“What was it, perfessor? What hap-

pened 7

“An asteroid,” Sir Isaac answered, smiling
weakly. “A minor planet, unknown to
astronomers. I knew its orbit lay in here,
but I had calculated the asteroid itself to
be on the other side the sun this month—
fool that I was!”

A moment later, carefully, Sir Isaac re-
sumed their former course. The asteroid had
disappeared; the sun now shone up from
beneath them as before.

“How close did we come to it?” Tubby
asked, when they had all three recovered
calmness. “I guess we didn’t miss it by
more'n a mile.”

“We passed it about 4,000 miles away!”
Sir Isaac answered.

Tubby was amazed. “Four thousan’
miles! An’ I thought we nearly hit it!”

Sir Isaac smiled. “I should not care to
come any closer, Our velocity at that mo-
ment was 7,200,000 miles an hour. That is
exactly 2,000 miles per second. In just two
seconds more we would have collided with
that asteroid and been annihilated! That's
why I said we were crowded in here. It
is very dangerous to approach within a
million miles of anything.”

They had lunch shortly after that, Sir
Tsaac insisting on having his served on the
store-room floor so that he might keep close
watch through the lower window there, for
comets, and even infinitesimal meteorites, as
well as asteroids, were to be avoided. As
Sir Isaac pointed out, to collide with even
3 hundred ton meteorite at a velocity of
2000 miles a second would be a fatal
catastrophe !

After lunch, over their cigars while
Ameena straightened the kitchen, Sir Isaac
told Tubby about Mercury, which he had
hoped they would reach about five o'clock
that af;emoon. but which now they might
Tot arrive at before six or seven o'clock.

“Mercury,” Sir Isaac explained in his
'hg*‘“!( pedantic way, “is the smallest of
Ie mg_OT planets, and the closest to the sun.
lhiie:‘:' it lies at a mean distance of 36,000,000

(Continued on page 409)

“We are headed the .

Pricecutto &

% 9_7, BoxiNG

[ ] L3
B Jiu~Jitsu
Postage

Wrestling

~ This great course sold for §5. Sales grew
fast—so we cut the price to $3.85. That
boosted our enrollments still higher. Now
Marshall Stillman says, “Cut the price to
$1.97."

Think of it!—Over 80 complete lessons in Boxing,
Jiu-Jitsu and Wrestling for only $1.97, 6 books, 581
pages, 246 illustrations. The greatest secrets of the
ring, the best blows and guards used by the top
notchers—the Jack Dempsey Triple, the Benny
Leonard Triple, the Fitzsimmons Shift. All the fine
points of feinting, ducking, clinching, breaking-
ground, judging distance and timing. Three rounds
of shadow boxing, combining all the best blows used
by professionals. Instructions on how to train, with
questions and answers. The International Sporting
Club Rules for Boxing. Muscle-building and other
special exercises for development.

Wrestling and Jiu-Jitsu also—how to subdue an
armed opponent, how to break a strangle hold, the

Gotch Toe Hold, the Stecher Scissor Hold, etc.
AH for $1.97. :
There are over 240 illustrations in this great

course. It is finely printed on good paper. With the
course you get FREE a history of 69 great Prize
Fighters with their pictures and “inside™ stories.

NTS of

and bust;
curvatures,

Flu.

liberal proposition.

Conserve Your Health and Efficiency First
] Would Not Part With It for $10,000”

So writes an enthusiastic, grateful customer. “Worth more than a farm,”
says another. In like manner testify over 100,000 people who have worn it.

THE NATURAL
' BODY BRACE

Overcomes WEAKNESS and ORGANIC AlL-
WOMEN and MEN. Develops erect,
graceful figure. Brings restful relief, comfort,

ability to do things, health and strength.

At Our Expense

Does away with the strain and pain
of standing and walkin, s replaces
and supports misplace:
organs; reduces enlarged abdo-
men; straightens and strength-
ens the back; eorrects stoopin
shoulders; develops lungs, ches
relieves backache,
nervousness,
tures, constipation,after effects of
Comfortab. easy to

Keep Yourself Fit

Write today for illustrated booklet, mea-
surement blank, etc., and read our very

Howard C. Rash

Pres. Natural Body Brace Co.
286 Rash Bldg.,Salina,Kansas
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10-Day Trial-Send No Money

Simply fill in and mail the coupon When you
have the course in your hands, deposit 97 cents plus
actual postage with the postman. Use the course for
10 days—try it out thoroughly. At the end of ten
days, either send us the small balance of $1 in final
pai'mcnl. or return the course, and we'll send your
deposit back at once. Mail the coupon now.

I —p————a( 0 1 8) =0 )V CEE T L L L Ll

Marshall Stiliman Assoeiation,
Dept. 1423-H, 42nd St. and Madison Ave., New York.

You may send me on approval the Marshajl Stillman
Course. 1 will deposit 97 eents (plus actual postage) with
the postman, with the understanding that if, after 10 days,
1 wish to return the course, I may do so and my money will
be instantly refunded. If I keep the eourse I am simply to
send you $1 in final payment.

i T R R L o o8
Canadian and foreign orders must be accompanied by eash
($1.97 U. 8. funds), subject to money back guarantee 1

not entlrély satisfactory.

internal

rup-

CEEBYNITE

(SEE-BY-NIGHT)

the DOUBLE-
DUTY

COMPASS

ASK YOUR DEALER

Anyone Can Soon Learn to
Operatethe MONARCH Jr. Lathe

The MONARCH Junior 8" Engine L

?1'.'1':;13:3":“:”"?:'101“ the beginner c.a'r{msolc:n '?u;:lmopl}:
ForK— § §0 accu

that it 1s preferred by merr'::e:lr‘.ld o

9 in. Lathe
212 ft. bed
with bench legs

$245 |

Also made with 11" swing at slightly higher pri
SEND for CATALOG of MONARCH La i
built up to 30” swing. R e

THE MONARCH MACHINE TOOL CO.
418 Oak Street " Sidney, Ohie
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NEW 25¢ BOOKS—

That Every Novice or Amateur Neegg

Py

This book covers in comprehensive
form, the fundamental principles of
tuning. The characteristics of radio
waves are fully described and illus-
trated. Illustrations are used so that
the mon-technical reader can easily
understand the identical actions as
applied to radio. Several chapters are
devoted to the use and functions of
all radio apparata. The book describes
how to tune such sets as the Reinartz,
Flewelling, Neutrodyne, radio fre-
quency amplifier receivers and other.

52 pages,
25 Ilustrations 258
Prepaid

This book describes and gives com-
plete data for building two distinct
types of loud talkers. One chapter
deals with improvised loud talkers,
and gives complete instructions on
how to build suitable horns for use
in loud receivers of the Baldwin and
other types. In preparing these de-
signs, the point has been constantly
kept in mind to use the simplest parts
possible, so that anyone can build a
successful loud talker, equivalent to
the commercial types, costing $40.00
‘or more.

Science and Inven

A 08 A“Utm‘
» Iy

100 Radio HOOk-Ups |

By M. L. MUHLEMAN

A book for both the novice and advanced radj,
amateur containing a varied selection of hook-upS
from the simple crystal to the more elaborate Gr.
cuits, with a circuit for every requirement, Crysta]
hook-ups, combined crystal with radio and ayg;,
frequency amplifiers, non-regenerative, and rege,
erative vacuum tube circuits with and without ragj,
and audio amplifiers. .r‘_’xmphﬁcr units, with straigh
jacks, filament and switching arrangements, power
amplifiers, choke coil, resistance coupled and trans.
former coupled radio frequency amplifiers,

Includes all of the latest, one and multi-tybe
hook-ups including the numerous types of Reflex,
super regenerative, super-Heterodyne, Neutro-
dyne, Reinartz, Flewelling, and Bishop. The values
and constants of all apparatus employed in the
hook-ups are given. A list of radio symbols is in-
cluded, which are of material help to the reader in
determining the meaning of the conventional hook-
up diagrams. The text includes much helpful in-

formation.
52 Pages—Two-Color Cover ................ 250'

. A non-technical book for the be-
ginner, Gives complete constructional
data on the building of a complete
Crystal Detector Set, Tuning Coil,
Loose Coup]cr and a Single Audion
Tube Set with Amplifying Units. It
furnishes all dimensions and working
drawings of every part that must be
ic:nsllr'uctegl by]' tilc amateur, Written

plain, simple language that anyon
can understand, The gopening' 51ape-
ter gives a complete description of
the theory of radio and tells what it's
all about, teaching the principles of

wireless so that the constru
what he is doing. pe Foes o

48 Pages, 26 Illustrations
Bound in Beautiful Tio.-

Color Cover, Size, §1
x7Y% in. Prepaid, .. = c

***srssan

This book is for the m,
amateur, showing the co
the Radip Frequency
Transformer and givin,
coustructional data,
application of Radio

ore advanced
nstruction of
Amplifying
€ complete
It shows the
Frequency to

32 Pages, 13 I'flu.rfrcll'ans

Bound in Beaut; 1
ey ful Two.

273 in, anf.i.'f'. 5% v 258
will be found on page 316

dealer’s name
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Around the Universe
By RAY CUMMINGS

(Continued from page 407)

e e

({Confidence

“An' how far did you say Venus was
from the sun?" Tubby asked. He was be
coming avid for astronomical mathematics,

“Sixty-seven million,” answered Sir lsaac

“An' the ecarth is 93,000,000, An' the
moon a quarter of a million from the earth.”
Tubby was memorizing the figures. “All
right. Go on.”

“Mercury makes one revolution around
the sun every eighty-eight days, That is
the length of its year. It is so close to the
sun that the enormous solar attraction holds
one side of it always facing that way
Hence its axial rotation is also once in
eighty-eight days, and it has no day or night
—always daylight, twilight or darkness ac-
cording to that portion of its surface you
are on.”

“What
demanded.

“To the Light Country, where there is
daylight—but it is not too intense. Heavy
clouds and a dense atmosphere make life
possible on Mercury, even though it is so
near the sun, In the Fire Country, which
directly faces the sum, the planet is prac-
tically uninhabited. We will land at the
Great City—the largest center of population
on the planet. It is the Light Country peo-
ple we want to enlist as allies, against their
outlaw neighbors the Twilight people and
those horrible Martians,”

This brought them again into a discussion
of the Martian plot which they were deter-
mined at all hazards to frustrate. Ameena
joined them shortly after that, and for an
hour they argued, without however, reach-
ing any new conclusions.

Sir Isaac was momentarily growing more
sleepy; and finally, when Tubby had sol-
emnly promised that for two hours he would
not leave the window under any cireum-
stances and would call out at once if any-
thing unusual came into sight, Sir Isaac
&m retired. They were then about 18-

000 miles from Mercury, which shone as
the brightest star in the fower hemisphere

of the firmament, visually quite near the

sun's outer limb. And
haste H

part are we goin' to?” Tubby

that again Sir Isaac had resumed
almost their former speed.
ring these two hours, Tubby and

i
¢

B
gk

i
;

;

It was nearly half-past four when Tubby
came to himself, A glance through the win.
dow reassured him that all was well, and,
reluctantly tearing himself from Ameena’s
presence, he went upstairs to Sir

aw A]’."Il
Isaac.

They entered the atmosphere of Mercury
at 6:5/ P, M., shortly after a hurried sUp
per. Falling diagonally over the Dark
Country, they came into the Twilight Zone
A few moments later the Narrow Sea lay
beneath them, and at last they sighted the
Great City at the edge of the Light Country.

It was 7:29 P. M, exactly when, with only
a slight jar, they landed upon the surface
of Mercury.

(Continued next month)

GAS TO BALK SUICIDE

British chemists have evolved a household
gas so harmless that would-be suicides can
get no more than a headache from it. The
new gas, which is now in use at Newark-
on-Trent, can be produced at about a third
of the cost of ordinary gas.
1.4 per cent of carbon monoxide, which is
the poisonous element in household gas.
American gas contains more than 4 per cent
of this ingredient.

The new gas gives off a pungent, pene-
trating odor of such power that it can be
detected immediately. In this lies its pro-
tective feature.

It contains only °

P

These leading manufactur-
ers of quality radio set
Cutting & Washington
Jones Radio
Cleartone
Zenith (Chicago Radio
Laboratory)
Midwest Radio Co.
Audiola Radio Co.
INinois Radio Eng. Co.
and others use

“ALL-AMERICAN”

Amplifying Tranformers
Radio and Audio Frequency
as standard equipment in their
sets, This is resson enovgh
why any man building his own
sat should use "' All- American’’

I'ransformers.

The sales of these manufacturers
|  depend on the efficlency of their ap-
saratun, The Confidencs thay place
n " All-America: Translormars
to I tion properly under all con-
ditions Is proof of the quality of
thene instruments.
| Hay them—use them and you, tos,

will andorse them

Every live radio dealer ~arries them
To help you get the best results
from your radio set we offer FREE

| & book of twenty-five tested hook-
| upn. Hend Ze stamp for postage.

Audio Frequency Transformer

RaulAND Myg (o

- 200 No. Jefferson St. Chicago, 111

) /
l *__‘“”%Lb/u/u_lg_
——4{ skn rTagio 72g1ans ———
~\FFITITT,
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ERNEST ELECTRIC CO.

4847 Easton Ave,, St. Louis, Me.

PATENT PENDING

(WILL LEASE SHOP RIGHTS

" THERE®

m—— _— o i »

S ——_MORSE AND WIRELES
YOURSELF i usual sime

= unlimited Morse or Continental message

mwd. Adopted E U‘..'l. Govi
g im own .m&hm Set and don’t know the Codc_g,y_ou are
| MFG. CO.

ﬁFLEX CIRCUIT
The

Favorite

tircuits with Radio Catalog for only [0e.
A perfected radio cabinet.

A powerful generator of radio waves.

Eliminates static and danger from light-
ning.

No loop, no aerial, no ground or other
attachments necessary, has good range,
provides for sharp selective tuning, op-

erates any good hook-up and any vac-
uum tube,

Carries and conceals all bgttteries and equipment and is a beautiful piece of
household furniture. Write for descriptive matter and prices.

MANUFACTURED BY

G. A. BARTHOLOMEW
409 Guardian Bldg., Cleveland, Ohio

TO OTHER MANUFACTURERS)

AT e

E " o - -- —
LEGRAPHY=AT:
s Snina g
_-:-

cost, with the wonderful
Transmitter THE OMNIGRAPH, Sends

s, at any speed, just as an expert

time, at triﬂinE

ernment, and leading Universities,

3 styles. $14 to $30. Catalog free.

22 Hudson St., NEW YORK
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The Complete Book: of
All Radio Information 00

PRICE POSTPAID =
PRACTICAL ELECTRICS COMPANY

NEW AND POPULAR BOOKS

Every Radio Enthusiast Should Have These Books:

RADIO FOR A]

By H. GERNSBACK

News,””
“Practical

L

““Science and

“Radio
i Electries”

and

With over 130 illu trations and diagrams, and 12
photographs, 300 pages, size 814" & 534°,
: eds is book in which he can geg n
What the novice in radio needs is a i all the j

necc::nrly for himI to understand radio telephony and le]pmaphy' ¥ makenfum .
receiving set suitable to his means, to know how to operate his set, ang gpyer iy
an understanding of the radio art, information that will enable him o v he b0
get the most out of his outfit. All this must ordinarily be dug out of rexl;l‘ceam
pamphlets and government publications. but the aim of this book js

A to haye 00k,
data and information that the beginner will need from the time that he hka‘;;]r].d!pe
dabiler -

It is a permanent, comprehensive yeference book for the dyed'in-the-w.m]

- What the Book Is.

i 8 in radio telegraphy and
A combination of a radio course for the noviee lv!'rmi eleg
ence book for llhp more experienced amateur. Half a dozen books in one,

For the Beginner.

¢ of radio carefully explained with drawings.
'II;Ir!gchIE:TT;L n; ;;flil in;!:-urrtln}n 12"5 operating instruments of receiving and gen
the wiring of the apparatus.

D'cw;;’a:ltﬁrrﬂioqgnur own ri‘rr-nlm: set, costing from $3.00 to $£50.00.

How to read diagrams; for every picture diagram there is a correspondin
using the symbols instead of drawings.

How to tune sharply and eliminate interference from other stations.

How to protect your set from lightning and the laws regarding installation,

Explanation of time and weather signals.

For the More Experienced Amateur.

practical vacuum tube detector, two stage amplifier set costing less than $50.00

telephony with o e,

ding sets, yig, a

g techniea) dlagray

How to make a
that will work.

How the radio compass works. !

All about underground aerials, loop aerials and directional aerials.

Formulae for finding wave length; miscellaneous formulae for finding capacity of condenser 1ng
other instruments. Tables of wire resistances, wave lengths and their corresponding frequenej
approximate wave lengths for different aerials, tuning coil data, and much more invaluable ;.'

formation. 3
Special Features.

Lists of all the broadeasting stations in the United States and Canada for concerts, tigs

eignals, weather reports, press, stock market reports, eto., with their call, wave length and time
of sending.

Detailed description of Washington weather signals and their translation.
Description of a modern broadcasting station and its operation.

Large map showing location of all U, S. radio telephone broadcastin ty
Banging up in radio room g ctations suitable for

Collection of miscellancous radio information for the amateur,

In Other Words.

The information that you ordinarily have to di t tions, 3
pamphlets, ete., is handily combined inlymls one bgol?. el g

53 PARK PLACE, NEW YORK CITf

Wireless Course in 20
Lessons

By, ==

By S. Gernsback, A. Lescarboura and
H. W. Secor, EEE. (11th Editlon)

The How and Why of
Radio Apparatus

Experimental Electricity
Course in 20 Lessons

By H. W. Secor, E.E.

EE

s By S. Gernsback and H. W. Secof
: . Is you everything vou wish to This newest book on radia matters f11s o g5 g
— ‘M“ etraieon Jossoy No. 1 by !k:":naldne :’."ﬁifa’ér,i’.‘:é:},'i"' Vvhile the !l‘eu:xn?:: Every phase of experimental eleetricit) ¥ fec
R e pou ts maties as possible, It at the wame (oce [0 Matho- @mbrehensively in plain Eoghsh. Nec e
th 1l Course takes you into s th of technique and theome tme incorporates ments are described and explained and BEALE gicet
use of simple language so skill- Amateur—the Radlo Operator o0 for the Raqio application of Electricity in modern Hf®
jerstand .ﬂ word. There Diklxnbiy Bevert i w:'l'l"‘l’;—u‘:"h Installation anq in simple language . geriet
s toa m%nl-l. of the subject in general, CNers and students A mastorpiece. Explains evers electich cepet
Gt i in thor 2 proad fleld has been covereq p, from a push button and bell to the DIESSy, att
ly revised author, giving & great amount of fpy, Y the ator made. Worth its weight in goid w
changes which found in other text-books. If you arc 21iON not Who wishes to know ‘ubom.' electricits, ':L‘" ¢
any branch of the Radio or allieq arty SnEed in eXDerimenter it is still more valuablé
surely need this latest contribution to' raayy et IS many facts, tables, ete. -
% The Best t-Book on
e Viork has 160 pages, g x o Size’er ‘Boak o b x 0 Inehes e ¥
bound in Vellum de Luxe <4:209 tables The book contalns 128 pages, and Mor®
covers, hand-sewed, gold ln'":.'....:m - Wustrations, < 10 120 P 5
Same book, lime Binding. colored cover: g 7o Cloth bound, stiff covers, hand-sewed $1
- — green and black stamped, each-. =

T o

DEALERS—Ask for wholesale discount

Inc. 53 PARK PLACE, NEW YO
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| $11,000 For Spirit |
! ¢ Manifestations

(Continued from page 321) g
Y 9—Methods employed by telepathists, mind |

readers, and mental artists, will not be accepted
as evidence of spirit force. g5 f

10—Should preparation for duplicating a medium
effect require a space of time for building or
creating the necessary paraphernalia, such time as
is necessary must be granted by the contestant.

11—This challenge expires on May 1Ist, 1924.
In case of a tie, a duplicate prize will be awarded
each contestant so tying.

12—In case the $1,000.00 has not been awarded
by May lst, 1924, SCIENCE & INVENTION
may, at its option, withdraw the offer of such
prize.

13—In case a prize is awarded to any contest-
ant, SCIENCE & INVENTION agrees, to pay
this amount in gold, within ten days after the
findings of the disinterested committee. &

We desire to impress upon the minds of our
r-aders that it is not the desire of SCIENCE &
1¥VENTION to ridicule those who sincerely be-
liere in so-called spiritistic manifestations. We
desire to show that the communications and mani-
festations alleged by mediums and spiritists to
emanate from the other world prove nothing and
can be duplicated by an accomplished magician.
We hold that these manifestations are not suffi-
cient to prove that the communications are super-
natural or that the physical manifestations are the
actions of the dead.

Up to this time there has not been any scientific
basis to prove conclusively by scientific means that
there is a communication between the deceased
and the living. Whenever scientific proof is given
that such communication exists, SCIENCE &
INVENTION will be the first to publish such a
discovery.

New Apparatus for
Micro -Photography
By DR. H. BECHER
(Continued from page 34:7)
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y and brings all irregularities of
into relief. This fact alone makes
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RADIOGEM

The Dollar
Radio Receiving Set

The Simplest Radio Qutfit Made
—Yet as Practical as the Most
Expensive!

You need know absolutely nothing about wire-
less to operate and enjoy the RADIOGEM. It
is so sturdy, so simply constructed that it is
small wonder radio engincers who have tested
it have pronounced the RADIOGEM a brilliant
achievement. The RADIOGEM is a crystal
radio receiving set for everyone at a price any-
one can afford.

Why The RADIOGEM Can Be
Sold For Only $1

Here's the secret: The RADIOGEM Construc-
tion eliminates all unnecessary trimmings, cab-
inets and the like, which do not play any part
in the operation of a set. You receive the
RADIOGEM unassembled, together with a
clearly written instruction book, which shows
you how to quickly and easily construct the set,
using only your hands and a scissor. The out-
fit comprises all the necessary wire, contact
points, detector mineral, tube on which to wind
the coil, etc., etc. The instruction book ex-
plains simply and completely the principles of
radio and its graphic illustrations make the as-
sembling of the RADIOGEM real fun. Re-
member the RADIOGEM is a proven, practical
radio receiving set and will do anything the
most expensive crystal set will do.

The RADIOGEM is the Prise
Winner of the Age

Out of hundreds of radio models submitted re-
cently in a great nation-wide contest, radio en-
ﬂe:ts. the judges, unanimously chose the

DIOGEM as the winner—the simplest radio-
receiving set made! And the RADIOGEM
costs you nothing to operate; no form of local
electricity is required. :

Sent Postage Prepaid on receipt of $1

§ —stamps, money-order or check.
Order Your Radiogem To-day—

or send for Free Descriptive
Circular

DEALERS

The RADIOGEM is the wonder item
of the radio age. It is storming the
country, for the RADIOGEM'S price is
so low me is able to buy ome.
‘Write i for full particulars
before that shop across the street beats
you to it.

Hear the programs of the Broadcasting
Stations on the RADIOGEM

without
PHONE or
AERIAL

(Patent Pending)

What They Say About RADIOGEM

I am enclosing herewith $1.00 to pay for the Radio-
gem. I had it carefully wound by our wireless
operator and find that it works beautifully—fully
as good as any crystal set we know of.

Radiogem received, which we assembled and were
very much astonished at results obtained and the
clearness and volume of tone produced.

The greatest distances I heard on one of your sets
is 1000 miles, having heard WGY at Schenectady.
N. Y. I think your set is the best | have ever soid
at any priee. —_—

On an aerial 160 feet long and 20 high one of my
customers has heard WOC and WHB, KSD, WM(
on one of your sets using a Peerless headset.

Herewith P.O.M.O. amt. $1.00 for another “‘RA-
DIOGEM.”” The one received is O.K.  Placed
about 15 ft. of plcture cord under front porch and
grounded to a gas meter. and heard the Sacramento
Bee and Sacramento Broadcasting Union much bet-
ter than with my large erystal set.

Your RADIOGEM E.ECEIVEK is a wonder. I have
received every station in Philadelphia with it much
louder than with a high-priced erystal set.

Your two Radiogem sets received last night. and

ing. WOC is about 40
miles away, and their signals could be heard with
headphones on table. After they quit KYW at
Chicago about 170 miles east was heard. Every
word could be plainly heard here. WMC at Mem-
phis, Tenn., could also be easily heard and under-
tood.

K = e -

We find that this set does a great deal more than
you claim for it. We took WEAR on our audion set
last night; this being the Baltimore American
Broadcasting station, and then cut in the Radio-
gem and got excellent results, After the Balti-
we continued to use the
audion set and about ten o'clock were listening to
WEAF—New York—and a little later we discon-
nected the audion set entirely and hooked up the
Radiogem, very clearly hearing both plano music
and announcement of name of station and its loca-

tion. e
You claim a radius of 20 miles over your ““Radio-
gem' s sometimes a possibility. You should ad-
here to the truth. I constructed one for my mother,
installed it with an aerisl, and she listens not once
in a while, but at her will, to Schenectady, New-
New York, or Providence, R. I, and her home
is 1tmboro. Mass. | can’t give your set too mueh
praise.

(Names and Addresses on Reguest)

| Perfect
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specials of the month.

accepted.

OU will find many remarkable opportunities and ins i
made every month by reliable firms, dealers and amateurs ,v?:.
supplies, automobile accessories, the opportunity to make money,

Advertisements in this section twelve cents a word for :
should accompany all classified advertisements unless placed by an ac

. 3 7 ssues.
Ten per cent. discount for 6 issues, 20 per cent., discount for l{- : l:{ 15
Advertisements for the October issue must reach us not later than August 15.

The Circulation of Science and Invention is over 1?%20
EXPERIMENTER PUBLISHING CO., INC., 53 Park FPlace,

Opportunity

you to read and investigate the :

) 5 s It will pay ; h offe,

"1 U Bvouttalin these rn]}m.mf‘\)-ww‘,_ No matter what you n*lljay be seeking, ,h:'l'l:a

y all nw:‘m;:—; in C’- vou will find listed here the best and mogy Illr;cti::
or any f A

i st be included at the above g

e came and address must S rmrtigamaie ate, Caﬁ

each m;.rtlm‘l-t }“;‘:;:.L.:ﬁl:u:. agency. No advertise ment for less than 1p Wordy
credited < m

Objectionable or misleading advertisements not accepteq

0 and climbing every month
New York City, N. Y.

Agents Wanted

Agents Wanted— (Continued)

Make $25 to $50 week representing Clows’ Famous
Philadelphia Hosiery, direct from mill—for men, women,
ehlldren. Every pair guaranteed. Prices that win. Free
book “How to Start’” tells the story. George Clows Com-
pany, Desk 27, Philadelphia, Pa.

Earn big money fast applying gold inisials to autes.
Every owner buys—S$1.35 profit on $1.30 sale—particulars
and samples free. Write quick. Lithogram Co., Dept. 19,
East Orange, N. J.

Agents—Best seller; Jem Rubber Repair for tires and
tubes; supersedes vuleanization at a saving of over 800 per
cent; put it on cold. It vulcanizes itself in two minutes,
and s guaranteed to last the life of the tire or tube; sells
to every suto owner and accessory dealer. For particulars
how make big money and free sample, address Amazon
Rubber Co., Dept. 601, Philadelphia, Pa.

Five sales,
Retails
multi-

1
one sale a day means $200 per month
SLDIJ?Iloy pel:' month! Marvelous new adding mn!chlnet.q
§15. Work equals $350 machine, Adds, subtracts, multl
plies, divides automatically. Speedy, accurate, !;“mm.
handsome. Five-year guarantee. Oflices, alore]s{' o
garages, buy one to dozen. A fortune for ?t bty
Write quick for protected territory and free l{]l ot
Lightning Caleulator Co., Dept. W., Grand Rapidi, ? k

jold Sign
Agents, $60 to $200 a Week, Free Samples. Gol
l.rltgrs lors'dtorc and OfMce windows. Anyone can“dlo lllltr-:
Big demand. Liberal offer to general agents. AMeta
Letter Co., 4333 N. Clark St., Chicago.

| Madison ‘Better Made™ Shirts direct from our factory
lnsv:'enrfr. No capital or experience required. Easily :;aslé.'l:.I
Big profits. Write for Free Samples. Madison Mills,
Broadway, New York.

Agents—If you have formerly sold felt rugs write for our

Big money and fast sales, Every owner buys gold
initials for his auto. You charge $1.50; make $1.55. Ten
orders daily easy. Write for particulars and free um)plel.
American Monogram Co., Dept. 71, East Orange, N. J.

Insyde Tyres inner armor_for automobile tires. Prevent

unctures and blowouts. Double tire mileage a tire.
endous Big profits, Sample and details free.

American Accessories Co., D184, Cincinnati Ohio.

H

Agents—200 Per Cent Profit. Wonderful Little Article.
Something new; sells like wildfire, C;Hr right in pocket.
ert 1s, Manager, 9718

‘Write at once for free sample. Al
A Cincl Ohio.

Make $30.00 daily taking orders for $3.05 Union made

incoats. e est commiseion. Your pay
dally. We deliver and collect. American Eagle Raincoat
Co.,*155 No. Union St., Dept. 0.

i
i
i
g i
i

fi

new p on concerning new goods. It's a winner.
Newark Felt Rug Company, 56 S. Iergen Street, New-
ark, N. J.

Agents—$15 a day—Easy, quick Sales—Free Auto—Big

Books

Free—TUpon request will send you-
Astrology,

uunm
Coneentration, Healing, H}'pnolinm_(}hm- Ch%"“'

g the following books.

7

ship, Personal Magnetism, Personality, d "lli..

manship, Seership, Success, Sex, Will, ¥,
Gazing Crystals, ete.
Towa.

AW Martens, Bp g, P,

Phijple:

efforts to discover same from e
together with a sclentific dise
bility of its ultimate achievement.
357 pages. The
Specialty Co., 305 Fourth St., Edwardsri]le,

Perpetual Motion, by Perey

Price_ postpaid,

$2.00,

/

Veran hfstory
arli o
lll:lo';l days to g, &

Profusely

ra

——
‘‘Lights, Colors, Tones and Nature's Fi "
cluding Vibrations; Adic-Auras; Elmm"-"
lights; Radio; Coming Inventions, 270 pages.

Guaranteed; $2.00, Circulars Free. Stevens Researeh
Francisco, T

tories, 242 Powell Street, San

Er

lons,

i

, Calif,

Diseases and Their Innate

Arthur Stevens, Wauseon, Ohlo,

|

Healer, Book % emy

weekly bonus — $£1.50 premium Free to every customer.
Rimply show our Beautiful, 7-plece, Solld A

Handle Cutl Set. _Appeals Instantly. We deliver and
collect. Pay daily. New Era Mfg Co., 803 Madison St.,
Dept. 88C, Chicago.

Agents—Diz returns, fast office seller: particulars and
samples free. One Dip Pen Co., 12 Dally Record Bldg.,
Baltimore, Md.

Agents—$4.25 Profit on every sale of Nibeo Service Set.
Needed in every home and building. Get partieulars quick.
A. F. Silver-Chamberlin Company, Clayton, N. J.

Live Agents make $10 Day selling Eureka Stralner and
Splash preventer for every water faucet. Takes on sight.
Widely advertised and known. Get detafls today. A. J.
Seed Filter Co., T3 Franklin, New York.

Rummage Sales make $50.00 daily.
resentatives wanted evel ere.  Whi
Dept. 32, 809 Division Street, Chicago.

We start you. Rep-
olesale Distributors,

American Made Toys
Manufacturers on large

s Novgijorkere, wanted
ovelties. 11
Dogs, Wag- Plzl. Wild Anlmlll‘:nlA: -
, Cow-Boys, Baseball Players, Cannons, Toy
Capital, Ol S, Miniature
i a
Unlimited _possibilities, teed Casting forms e
n manufacturers at eost price from §$5.00 up, with
enmhu outfit. No experience or tools necessary. Thou-
sands made complete per hour. We buy goods all year wod
pay high prices for finished goods. Cash on Delivery an
tract orders placed with manufacturers, t
formation free. pondence
l}ﬂlﬂ-l. Metal Cast Products

wanted
biles,
eutlnn' af

C‘iemf:!ry

“Popular Chemistry” magazine, pp
monthly.”  Three mon ; e Experimenter’s
Well, ‘New Jersey; "ontht: 3. Wright Laboratory, gia:

Send for New lllustrated Catal

og of B
9 mmgsqln-u

Subjects Free. Spon & Chamberlain, Liberty Stret,
New York.

Hypnotism—Controls self and others. Wants
Ten easy methods, $1.10. “‘Mindreading’ lm%
Wonderful, $1.10. Science Institute, SEI0l{ Belpat
Chlcago.

Experimental Electricity Course in 20 Lessans. B
8. Gernsback .and H. W. Secor, E.E. A course of e
theory and practice of Electricity for the Experimesie

Every phase of experimental electrieity is treated
experiments

hensively in plain English. New are
and explained and nearly every application of
;gla%o]dprrl! nllle is 'I:!)l:en. 13& wmu
e cloth cover, pos
postoald. Experimenter Pubt?i.zhlu Co., Book Dept, ¥
ark Place, New York City.
How to Make Wireless Seadi 10
88 illustrations. | Weltten and pub entirely ‘-
wireless enthuslast who wants to Ni W I
apparatus. Contains more information on ““how fo o
:‘}:.13 any other book we know of. Bﬁ

Place, New York City.

Experimenter Publishing Co., .

How to Make Radio Frequeney

for the more advanced amateur,

the Rad

complete constructional data. It

Radio Frequency u‘; ml:nulyll;il unlﬂm chowlng .
possess hook-

every use Radio Froquenc Transtormers W,

alrcady

pu

color cover,
St., New York

uency
t to. 32 pages, 15 ill

Prepaid 25c.
ity

impi———r
i
This.
Amplifers _251
io Frequency Amplifying NM

that the am

4

Amplifying
H in l-‘h.
ulmt.lon‘q: it'und 053

Solve
Super-Regenerative

Major
Your Loop A

to

englneering department has

an

directions, ete.

ntenna
Circuit is

A P, -
rmstrong’s New Pmm
a means

wi m and an
receive broadeasting musie :D 0 1“5

exposition of the th of

A large

famphlet.  Your dealer cannot
ets.
no‘-‘l u d us 25¢

Wi
carbou
Want {; and H. W,

53

H
’i:-mw"“

are so

e

Park Place, New York.
e

reless Course in 20 Lessons.
E.E.

Secor,
about ““Wireless""
se

tory. A clear, conel!
160 E
81,75 "KeS—230  {llustrations, 30

19 Make wi, R
bed 1in this book and the
simple
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Business Opportunities Help Wanted Patent Attorneys

by making cheokers and other novelties We want Salesmen and Agonts, ol . Patents. Send for free booklet, Highest references, liest

ll:" ,mhh I‘Vlfﬂhlﬂl and b“f them ‘Jl !.”"" exper|- to sell our low priced mcllc'book;"(zmur,.“t';]nlsgw ;,l;]:ﬂ:::,:tl re-unll:, Promptness assured. Send model or drawing for

for ﬁ“ m,,,-,, Act_immediately, lell'lao ';rnuu ogue gmnulltlon for live wires. The E. I, Company, Publishers examination and opinion. Watson E. Coleman, Patent At-
&0 nformation. ~ New Checker Mfg. Co., Box 621, James- 33 Fulton Street, New York City, 4 " | torney, 624 F Street, Wushington, D. C.

o M bl

Detectives Earn Big M Inventors write me about patents. y fees payable

erate a Tire Repal , 0 Money. Travel. Excellent oppor- ! 3 , se. Frank Fulle g gton, D. C.

Stop Plodding! Be "'“"'“ﬂ,mﬂ; e tﬂch i D.m; tunity. Great demand everywhere, Experience unnecessary, | Monthly. Dooklet free. Frank Fuller, Washington, D

mh:e‘blt profits in -nq

M{n complete equipments £100 up. Book of Opportunity

o wood’s 1312 South Oakley Avenue, Chicago.
""" -
Make money with your camera. P. Lancaster, Dox 067,
Los Angeles.
———
yearl time. Indoors outdoors
oy e Mpartiesiars free. & 1. Metz, 315 Bast
gotn, New York
sole right to novelty idea vr inven-
u: %T’m- %r 10 cents, Address Lock 66,
F, New York City.
Institute Inventors, 8 E. 14& 8t., Now
g oin Htione o Droiective membership will
secure, develop, mutmnn. market :mmtl. Dues, $10.
Broklet free.
spare You can Fifteen to Fiff
_..“.‘,l.' ”qﬂﬁag“::'w cards at home. No canvassing;
,m':ﬁ’ubu profession, easily, ed r
simple, graphic block system, artistic ability unnecessary: we
iruct sou and supply work. Wilson Methods, Limited,
Dept. J, Toronto, Canada.

Particulars free,

Hradwey oy, Write, American

Detective System, 1968

N&nvl Railway Mail Clerks start $123 month ; expenses

Bpeclinen examinat)
e Lo]umbus.% 02 questions free. Columbus In-

Be a Mirror Expert,

3
at Orst: no capitals 3 to $10 a day; spare time home

w
ing mirrors French’ met tu:?m' start you making and siiver-

et I
Pres., 286 McKinley m Bnldlsril;ne. ‘:m“?.“m b
u. overnment wants Railway Postal M
18- ﬂam‘ﬂgll_leﬂe $2300 year, Travel, ySee the r?)t.l'lr:‘r.y‘ ‘Ltlelrl

Write lmn}rdllh‘l&'

ept. W2i, Hochester: N Franklin Institute,

Bo aCOﬂutlv- Excellent npportunll{‘
1

0od_pry; traval.
. T, Tudwig, 1417 Westover Didg. Raneis cin

dg., Kansas City,

Make Money in spa
O . - l':n? time mailing letters.
Normande R, 147 W

Rare oppor-
addressed envel
T b b Ak e one for special plan.

i.ml'l $1ID to 32!0 monthly, expenses pald, as Rallway

o Impoe't;r mmo:;ﬁg:lr mhner‘:m.eegx -fltler 3 months’ spare
i cellent opportunities.
ertc for Free Dooklet G-37, Stand. DBusiness Training

Inst., Buffalo, N. Y.

Prompt service. Avold dangerous de-
“Itecord of Invention’’ form and Free
Send sketch or model
High-
Ouray

Patents Secured.
lays, Send for our
Book telling How to obtain a Patent
for examination. Preliminary advice without charge
est Reference. Write Today. Jacobi & Jacobi, 418
Bldg., Washington, D. C

Herbert Jenner, Patent Attorney and Mechanical Expert,
624 I Street, Washington, 1, C, I report if patent obtain-
able and exact cost. Send for circular,

Lacey Patent-Sense. ““The book the inyentor keeps.”

“ree,  See page 399,

Trade-
Street,

Patent applications filed on partial payment plan.
marks, copyrights. Milo B. Stevens & Co., 692 F.
N. W., Washlngton, D. C.

Inventors should write us for our book, ““How to Obtain
a Patent,’” which clearly sets forth what may be patented
and the necessary steps to protect an Invention. It de-
scribes the procedure In IPPatent Oflice and tells about
assignments, licenses and trade-marks, and gives many
useful facts about patents which every inventor shoull
know. Many persons well wversed In patent matters have
pronounced the book the hest of Its kind they have ever
read, It is written so you can understand it. Copy sent
free upon request. ‘Talbert & 'Talbert, Patent Lawyers,
458 Talbert Bldg., Washington, D. C.

Patents Procured, Trade Marks Registered. A compre-
hensive, experienced, prompt service for the protection and

P

All men, women, boys, girls, 17 to 60, willing to accept
m"ﬂmt mnmomi £117-%190, mmum: or statlonary,

devel of your ideas. Preliminary advice gladly fur-
nished without charge, Tlooklet of information and form !or
disclosing ldea free on rmnrut Richard B. Owen, 13

Owen llldz, Washington, D. C., or 2278-T Woulwor(h

5, St. Loufs, Mo., immediately. Bldg., New York.

Si .'ﬂ"ﬂ. French . Inventors! Record Invention legally before disclosing to
mense Plans free. W'el:r“lﬂr:%:-‘" “l:,lmgeg“liﬂr others. Our Invention Record and Data Sheet shows how.
Springs, Mo. Sent free and valuable information given on patent proce-

dure, co:h, elr Report on patentability Includes copies of
est your fdea. O’'Connell & O'Connell, 400
Jenifer Bnlldlnu. Washington, D. C.
Instruction
Monroe Miller, Ouray Building, Washington, D. C., pat-

u- ou-m at Home. Dr. T. O'Conor Sloane,

-ld mune lllﬂloﬂll will teach you.
ourses

take a
_mm o i T

wu-quarur Oé‘lﬂnll

ent attorney, mechanical and electrical expert.

Best quality
of work and results. Moderate charges,

Inventors, send for form “‘Evidence of Conception’” to be

slzned and witnessed. Form, fee schedule, information
Er“ D!.:émlter and Allwine, 242 Ouray Bldg., Washing-
on, 1.

Patents—DPrompt, personal, efficient service by am attor-
ney-at-law skilled in all branches of Patent Practice. Orer

ts you to
tli d
lnr v Dll;;l Yunpl%-es‘%r
Nuﬂ-r:al’fuls

18 {’mn actual experience; full information upon request.
. ¥ , 330 MeGill Bldg., Washington, D. C.

lllllluu spent annually for ideas! Hundreds now wanted!

t yours and profit! Write today for free books—tell

hwr to protect urul! how to invent, ideas wanted, how

we help you se e.. 212 Kresge Bldg.. American Indus-
tries, Ine., Washington, D. C.

Patents
Unpatented ideas ean be sold. I tell rou how and help
}w e the sale. Plrﬂﬂll l'rn Write W. B. Greene,
enifer Bullding, Wuhlnnen C.
Personal

nge Ilhmtln letters with friends.
nm Binr, Bax 380, Decver, Colorage, | Tor  Vtte

e Ch with New Friend: Writ
b gt W e et Rt

» New York Clty. Stamp
;Mmi.

Ily letters with new friends. Lots fun!

. Box 908, J’luhanvllll. Fla. iy

b el B 4

nllr club be h

e

erywhere. Pleasant
Box mn' Denver, Colo.

Bt Free " Stamas




$7100 to $200 a Wecek!
Take orders for the only auto lubri-
eation which forces Heavy Oil at 2,000
g:un_da hydraulic pressure into chassis

arings. Makes grease, grease
.

Biggest

€M money-

o opportunit tmﬁr’é

ity for 1928,

1009, Lubrication exnotos
et T e and trucks
rjob with, servicesstation rerniie B e
-8l -

t agent in each locality. ‘w?ﬂ.r::‘:-“.' pily

¥
1800 Montrose Ave., Dept. 41| CHICAGO
1 P g e 4 e

PIM

When a few applications of this won-
der working lotion has cleared faces
of pimples, blackheads,
acne eruptions on the face or
b\:ig. enlarged pores, oily or
iny skin, you can realize
why CLEAR-TONE has been
tested and approved in ever
;ht:o.oo“ 0 Test Cases.
lici f the treatm
mSanmp ':ftyH:w IeCured ;l:f'
self are all explained in my

168 CHEMICAL BLDG.  KANSAS CITY, MO.

SiE X

Facts other sex books don’t dare
discuss are plainly told in
“Where Knowledge Means Hap-
piness.'” Creates a new kind of
married love. One reader says:
It contains more real in-
formation than all other sex
books put together.

From “W here K!wﬂ'f_ Sent in plain cover, by re-
edge Means Happiness” turn mail, for $1.00, cash,

Copyright 1921 money order,check or stamps

Dept. 39 COUNSEL SERVICE, 257 W. 71st St. N.Y,
B e

“ELECTRO - CONDITE ”’

STARTLES THE WORLD
S S ST e TR
e “Elec-
tro-Condite™ Converter. Clarifies, puri-
fies, sterilizes, matures and mellows
most kinds of . Makes hard
water etc. May prevent poisoning.
Send $5.00 for ice with 5 days’
trial money-back guarantee or ask for
circular,
Best grade Proof Hydrometers, $1.00
each prepaid.
Llectro- 4 p.c LABORATORIES, INC.
CONVERTER Dept. X., 200 West 72d St., New York

mmmlmmmamunu_um
30 years. invisible Antiseptic hj
restored ing and stopped Hea

1 will for you. They are

s. Cannot seen when worn. Effec-

Wumﬁyg Cs?.‘ :r

m Who! 70! tura
! to take out. Are

to put
” Write for
e "ot how T

Sl

hear ¥ 0. LEONARD
70 Sth Avenins  — New York City

NO
MORE

Photo Developing

Special Trial Offer
> print each, O

I\'\’r. shing Ceo., 209 I3ell

ence and Invention for
-‘fur
Mgy
Wireless—( C(mlinq,d ; g
)

Radio Generators—300 Volt 109
Mator Federal Phones $5.5
\Motor Specl

Watr gn

-

: 0T i0,
ies Co., Crafton, PLI'::;;J::hC'}ha‘h*
M * Pangy’ Iiz“

Motors—G.E. 4 HP., $16 50—

£08.50 werators—8 Volt 19 Am Hp, $2y
) t b, § ]
3 Watt 82 Write for Catal 15, ggi~g
Photoplays, Stories, Ete. Crafton, DPittsburgh, Penna. = % Mot gi “lzh'-
ys, bﬂ.“.cs:
t money 1 g
Wanted Mer ( tous to I e How to Make erelﬂm
;Storles and Phot nd l-’)&{l““- Al:!){lisf’ 0 illustrations.  Only steletly .m:d.:r;""ll. 1
that tells how Authors ep > are described 1In this book apq

Printing

Lowest prices all ki printing. Long Run Specialtles.
Journal Printing Co., 3a
L A i "

Radio Outfits and Supplies

Agents Wanted in Every City to sell standard radio
|ppa“m:u: on a liberal commission basis. A fe\.t'r stocking
agencies open to reliable parties. Delfelco, 12 Meeting
Street, Pawtucket, I,

-

Fibre Panels any size, 3/16 inch le square inch, delly-
ered. Ohio Comb Co., Orrville, O.

Radium

Radium-Light Set $! complete. Illuminates 6 watches.
Locks, Switches, Sights, Guages. Genuine radium. ‘AD-
plied with p Hammer Radium Company, Denver, Colo-
rad

YA TP TR YT T T EFPVVE TP TR FYITTIOTIIRY

Salesmen Wanted

Factory seeks representatives to lock after sales in many
territories. Unusual opportunity for the right man to make
big money Experience unnecessary. Write fully. Syncro
Motors Co., Battle Creek, Mich.

$742 Last Month for Beck of Buffale introducing latest
advertising plan; nothing else like it; every merchant wants
it; easy sales; no deliveries; no collections; specialty sales-
men write quick for offer. National Adv. Service, P.O.
B La Grange, Ind.

Short Stories, Manuscripts Wanted

Shert Steries, poems, plays, ete., are ‘wanted for publiea-
tlon. Literary Lureau, 165 Hannibal, Mo.

Song Poems Wanted

Songwriters—Send for free booklet “The Truth About
Song Writing.”* Learn why legitimate publishers rej'::t

your songs. Author of ““When you Wore A Tulip”
gl;:r;?‘lxg.khlu. Jack Mahoney, Dept. I, 145 West I.l':th ;??

Write the Words for a Song. Wo compose
Chiel of Stufl wrote many big song-hite . Soisi r(:t::

song-poem 1o us at once, ©
Romax Bldg., New York. RS et Malody Ger. 4 Gia

Stamping Names

Make $19 a Hundred stamping names on ke
" mes ¢ yehecks.  Send
§;‘y’" sample and particulars. Lx Kaytag Co., Cohoes,

Stamps and Coins

50 All Different Stamps wit
Stamp Co., 1151st, Hackentace p ] 2 tents. Mohawk

Stamps—20 Unused. All different.

Mention paper. Quaker Stamp Co., Tnlfd:e'ohfof'u“ =

Califernia Gold, quarter size, 27c:
Columbisn nickel ‘and catalogue, 10c. Menollar size, 63,
148 Colorado Springs, Calg. " L DOrman Schuls, Box

Stamps—50 varieties, B
50 different U 8. 23c, 1.0001.?4&«??0‘& cl‘ucgjo.n' ST
List free, C. Stegman, 3935 Cote Brilliglrl Mixed, 40

e,
c.
Missourl. lante, St Louis,

Typewriters

Tnmlur.l].'ult on :ly-elu. Free trial,

pany, Payne Com.

War Relics and War Photos

For Dens, Collections. Relic .
Firoarms, ihells, - medals, h.&.',.“},“ aine’s Battlenelds,
illustrated catalogue with sampie wep ;h -

Lieut Weleh, 2117 Regent Place, Brookiyn, REraphs

UL

Wireless

jescriptions

ragj,
so clear and sim!:]: l&ﬂj&%‘”ﬁ\"!‘
t

ienced in making -
: postpaid. ]-:xtlrri;l:m::“lmmmr bm’i'(
} Park Place, New Yorg '.]u"ﬂhltm]nlpl.
“ity, o
How to Make Wireless Sendi
88 illustrations. Written and n;?ub‘?l:;."m 164
wireless enthusiast who wants o mqke'ﬁmu’dﬂh“
us. Contains more information o <4 an Ml:m
n any other book we know of. Pape " map,
paid.  Experimenter Publishing Co, "n;thwm_ J&hk'
Place, New York City. , ol u iy

Major Armstrong's New Epoch-

Solve Your Loop Antenna l‘rub!em.".“n: ven
Super-Regenerative Circuit {s a me n; v
possible with two vacuum tubes and ap mﬂw that
to receive broadcasting music up to 100 mijar 499
engineering department has compiled g plm:'hdh
an exposition of the theory of operation wm.lq
directions, ete. A large blue-print is fne 1y
pamphlet. Your dealer cannot supply yoy wiu“;dd

lets. Send us 25c and we will mail yoy ",m'“
exposition lll‘li.l“:lm- Tell your dealer to ask nnfh

sition. 1e E. 1. Company, 233 Fulton St, N:

:57
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The How and Why of Radio Appa;

. E. This newest book on radio 'm::}::.' P"’m%
gap In wireless literature in that, while the l.lru
made as understandable and as free from

possible, it at the same time Incorporates a weqly
nique and instruction for the Radio Amateyr—rhy
Operator—the Installation and Designing

teachers and students of the subjeet in general,
broad field has been covered by the auther, at the sage
giving a great deal of information not found fn oy,

-
iif

3
L4

Fs

books. If you are engaged in any bran i
allied arts at all you will surely need ﬂuoﬁ&m

tion to radio literature, which is destined to be f
every radio man’s book shell before long. A gl
following list of chapters gives but a very seant ide
extensive and useful radio knowledge provided In ity
The Induction Coil; The Alternating Current Trans,
Radio Transmitting Condensers; The Spark Gaps;
Transmitting Inductances; Radlo Receiving Tuners;
Receiving Condensers; Detectors; Telephone Recelvers;
Amplifiers; Construction of a Direct Readinz Waremeter
Measurement of Inductances; Appendix containing
ful tables, covering all subjects treated in this very
book. This newest of Radio Works, cloth bound
de Luxe, Gold Stamped and Hand Sewed, has
Size of book 6x9 inches. The How and of
paratus. Postpaid, $1.75. Experimenter
Book Dept., 53 Park Place, New York City.
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One Thousand
Agents Wanted

Whether You Are Fifteen u_:.Fiﬂl
This is a Good Proposition

WE want one thousand agents

sell subscriptions to RADIO_
NEWS, SCIENCE AND INVEYX
TION and PRACTICAL E‘ﬁ’,
TRICS during their vacatio®> o
will pay a generous eommsm:m
this work and help you I .,
way. OQur three pﬂbli""wn:w
leaders in their fields, ready youf
and this is an offer well 4y
while, A few spared:::: -
will bring you a han at
Write regarding our Mﬁ
once and be the first 08¢
started in your vicinity.

Experimenter Pbitint
HERBERT H. FOSTER. 8% "
53 Park Place o
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, This magazine is
} = o = edited by
H. GERNSBACK

also Editor of

RADIO NEWS

and
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100 Articles
Over

100 Illustrations

FOR SALE AT
ALL NEWS STANDS
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20c. the Copy
$2.00 a Year

Canada and Foreign

$2.50 a Year

/

I

SEND FOR

FREE

SAMPLE COPY
TODAY

See Coupon Below
for SPECIAL OFFER

Magazine for Evervbody™

INTERESTING ARTICLES IN AUGUST This issue also co_nlains_articles by some
~PRACTICAL ELECTRICS™ of the greatest electrical writers, workers and
New Magnetic Tricks.

students. The magasir}c \wiill prove a revelation
to any one interested in electricity.

Loud Speakers

Dry Weather Electrical

Storms. Every issue besides its many other features
Studying DIE' 1'.’ nl* Amy"rm'ﬂlﬂltb- contains the following departments:

etals ' lectric Are.
Novel i Ely Dr. Alfred Gradenwitz.

“New Things Electric”
Jars. “Experimental Electrics™
. "Electric;i Digest""
7 “Junior Electrician
B e Siids Wire Bridge. By A. P. Peek. “Elec-Tricks”
wm” E0:Conm. 5 - “Motor Electrics”
g “Short Circuits”

mﬁs “How and Why"

swers.)
This magazine offers a number of prizes. as

(Questions and An-

Ou 00 Prize Contest for Junior EI =
o s

ectrl
ineludes as its

Make all checks payable to:
simplicity, as great a degree of
, and practicability

£ :
Electrics Co.” Erasibon

I SPECIAL OFFER

I Gentlemen :

Although your regular price is $2.00 per year,

I you will accept my subscription at $1.75 per year

l 1([2::::3: .:fdf%“:mgan $2.25) enclose the mone
dress in

ve written my name an
below. P “z

! S&I 8-23.
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“Rasco Has [t”’

Partial List of Goods Listed [n
“Rasco” Catalog

No.9

Detectors
Navy Knobs
Switch Handles
Pointers
Lock Nuts
Cord Tips
Copper Ribbon
Switches
Crystal Cups
Sliders
Litz Wire
Rotors
Panel Scales
Switch Levers
Condenser Plates
Carbon Balls
Audio-Frequency
Transformers
Radio Panels
Name Plates
Crystals
Bornite
Silicon
Radiocite
Condensers
Ground Clamps
Plugs
Contact Arms
Aerial Connectors
Bus Bar Wire
Enameled Wire
Transformer Coils
Copper Strip
Flexible Cord
Knobs
Panel Knobs
Key Knobs
Binding Posts
Lock Posts
Machine Screws
Switch Stops
Telegraph Key Knobs
Hard Rubber
Binding Posts
Nickel-plated Switch
Points
Zine Spark Gap Ends
Panel Switches
Mounted Crystals
Tin Foil
Rheostat Windings
Spring Clips
Antenna Connectors
Lock Fork
Spacing Washers
Carbon Grains
Blow Torches
Minerals
Copper Pyrites
Iron Pyrites -
Soft Metal (Hugonium)
Threaded Brass Rod
Cord Tip Jacks
Vacuum Tube Sockets
Mica Diaphragms
Radio Cement
Choke Coils
Magnet Wire
Brass Rod
Grid Leak Condensers
Phone Cords
Metal Dials

Universal Panel Bearing
Handles

Switch Knobs
Dt bt ter Windi

Einding Post Name Plates

Spaghetti-Insulating Tubing
Radio Frequency Transformers

[mtrnne‘lrl:. Puom
Hexagon Nu

Spring Binding Posts
Switch Studs

Cap Nuts

Brass Ll‘.l:'

Copper £S

Dials.

Galena

Zincite

Mineral Sets

Brass Washers
Copper Braid

Jacks

Rheostat Windings
Vacuum Tube Fuses
Lock Washers

Dial Verniers

nces
Silk Wire

«Build

ILLUSTRATION FULL SIZE

300 (llustrations

This catalog contains over three hun-
dred illustrations. On account of its
very great cost, it can not be dis-
tributed free of charge.

Mailed only on receipt
of 15¢c.in stamps or coin

e This business was. originated with the
T B the oF OUR
ORDERS ARE SMALL and that isowhy DEALERS
T T e
’ L stitk ur Special
. a.ml-r '?.-! us wﬂ:':‘lk'.r::r'. hmn
s ALL G0O0DS PREPAID

Lartor,
Bivokiyn, N, V--Elhuu_ M.

Invention for

A UGugy .
» 19

Your Qupp
T for short B probably ¢

radio parts supply hoyse : l'nosf{
if not in the se in
ompany makes g
ORDERS. No ord
immediate and prompt
simple reason that me .
small, “t of our gy
The reputation of this

solely on srr\‘ri(-v_ A,CO;’:]I’“TIY wag
quaintances what they th; Jour !
goods, “RASCO" " seryk of “RigH
promptness!  Thousands of R-‘\S({j
testimonials on file proye th Unsolig
the public best! At we xgm:
Many houses claim thg i y
shipped within '-“‘Enl;.ft,,,hu?r Ordepy o
year’s record in our Ordey Dho ' A
actually shows that over 9:,4(,‘9371111{,.
orders leave within twelve .o M o
receipt. We invite YU to try "Rs afty
service on_ a &50c order, MA ASCo
PROVE WHAT WE Say, "AKE [y
Sixty-eight per cent of all of
tomers come back for more go it o
they have tried our service o:ods ity
reason is very simple, as we 5“'- .
in very small orders. We mm"“"
stay in business if we had to Took ot
T
., -~ v

COUNTS! pet

“Rasco” Catalog No.9

The new “RASCO” catal No. §
will prove a revelation wog, ok
who I"bui(lids his own.”
are listed more parts and more
than you have previously thnug?:.tuxf
sible to obtain.

The new “RASCO” catalog contai
over 500 different radio items, :J:;
has been greatly enlarged over the
preceding one. IT NOW V.

TAINS 64 PAGES, INSTEAD OF ;l.

Price Reductions

Many items have been reduced to
give our customers the benefit of the
lower prices that enlarged produ-
tion makes possible.

Factories in_Brooklyn,
N. Y.. aﬁidﬁlkndze,

These two factories, where owr
screw machine work, our stamp
ing and our composition work i
turned out, make it possible
us to offer the very lowest prics
in the country.

adio Specialty Qg

¢
101,

mbany' “

the my
In this malo:
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75 UVacuum Tube
Hook-Ups!

These hook-ups of ALL import?
vacuum tube connections ar€ £
in clear diagrams ‘,"‘".h mﬂ,.nl
explanations. This is e T 1
only catalog contalmng =%y
wealth of information o6
Vacuum Tube sets, szzk'
the correct values of al teur 89
ments, so that any 'm"iﬂl te
readily hook up a set
instructions furnishe ¢ cirenld
All Armstrong Circuits: These i“"!““‘:gn v
are explained clearly, all values having b
leaving out nothing that could puzzle ’:e.:iﬁ“.‘“j
Just to name a few of the Vacuum TU amplif
The V.T. as a detector and Oﬂe‘st'pdion: i<
regenerative circuit; DeForest ultratiCics .;qoné
0 receive undamped and spark signals: fre .. ar
circuits ; ome-step radio frequency lrnP‘m e
d;l:tevimr: three stage au?io-ﬁ;:““e“’ ndiﬂ"’f
short wave regenerative circuits;: V-5 :
phone; 4-stage radio frequency lmﬂ:,ﬁ:; w“"i:;
and audio frequency amplifier, inductivec g, A
amplifier; Armstrong superautodynei o hins?
Quency amplifier and crystal detector: T ge 18
V.T. detector one stage amplifier: twﬁl}w et
frequency amplifier and detector f,-vo e
:l"!\:\i;h!}s: l (regenerative) N I‘eﬁ‘:ﬁﬂwf’“ :
b single spider web coil; Arms
clreuit; two gt i uency amplifier -~
o it ke T (TeGUSHEY Smr O
celver: two stage audio-frequency & 106, S
or V.T.: one stage radio frequency €8, L
audio-frequency with feed-back w"plulwﬂ"‘*ﬂ.ﬂ"r
power amplifier with loud speaker: [e¥ n“m‘
and one stage amplifier for DX work: olnp;' “",:"o"p'
Queney detector with feed-back CouPITEL ] reff s
Cireult with two stages of radio freQUency ity ¥
detector; one to ten mile radiophon® W prequ€l, ©
stages radio frequency, two stages "f‘mﬂ"“: o
reception: crystal detector with recti r""f:"" ’
Super-regenerative receiver; short WATC,ged E
cefver with two variocouplers, canacity 0 g
eircuit to eliminate Interfermnce:
¢liminate interference.

If vou were to buy a book conta¥ ‘
7S Hook-ups you would have t©
$5.00 to secure the same informs

THE PERIODICAL ¥
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MASTER SET
ONZATEST

AUDE S EAUDELS j&ucﬁl.s 5 |
NGINE e Freneers NGINEERS Agon : Ll
o Ha A ENGINEERS ENGINEERS
MecHanics Mecranics {MEcHanics M iz EGiNeE
‘ QuioE Gorne Mechanics
= GuUIDE

o 176 7

FIRING -
STEAM [ | PIPE

FUEL | BURNERS | FITTING
| HEATING

ECconOMY %
i STOKERS )
{ REFRIGERATION

BOILER
ConsTRucnON 1 REPAIRS L
— — “ Eg;_v_AT_oﬁS I”m
| & \ | l
7 “ﬁﬁlml ..; ; 3 ;‘1 @ “‘: I
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AUDEL’S ENGINEERS & MECHANICS GUIDES Al o0 s

v Every Engincer, Mechanic and Electri i 3
” lectrical Worker will wel- . -
Per ;:m:ﬂlth;;:] new Master Set. It will answer your problems. ' < & =
it P you with your daily work. A sure source of C | - AP
M cement and higher pay. Complete up-to-date informa- omp ete & C?‘::D" &

tion that is thoroughly and easi : :
R ;s hly and easily explained on every branch
of Modern Engineering and Electrical Practice.

§ tAh dollar a month is all it costs to have in your possession all
e latest information on engineering. '

THE GUIDES TELL YOU ALL ABOUT " &% &7

: &7 2 %A vdrs
Atk V. BETTING ; s Materials. Boller Construction—>echanical kaseé;-;gl; Au]:::;-;;‘;“ - 'ﬂwv-“‘:‘? -
= Rog ting—Chimneys—Mechanical Draught—HOW TO JILER, i L =
- ot So: BOILER DESIGN based on A. S. M. E. BOILER CODE—OPERA- ' .ﬁé-" 2.0
TION of Steam Boilers—Pipes and Plpe Fitting—Heating and L B 5

Ventilation—Refrigeration—Cooling

ing Apparatus—Elerators—Cranes and Holsting Machinery— ‘ ;0\ b

les—Splicing—Compendium of Practical Elec- &5
Rw-m sl Cables—Ep & B Index, covering entire '}i_i;d\ & K
fleld of Modern Electricity. ' s;b.'f..,.q;‘ L . ,Q-\ .cf’t -:‘"
£ ' ‘.é';‘&é?g*ea e -\"b v-bs _\_Y'
Not a cent to pay untll you see the books. & P> o & RS = &
No obligation to pay unless you are satisfied. 40 £8 S & it Q &
EB coupon now—today, is new 4y vy & obc? & s

ners l.lgd ‘.%r‘lht'l nn!
see 2 n
worth 31.0."1 :rrﬁ".m o'n!: $1.00 a month. »
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Come to Ch.lug:;he Electrical Center of the World —1 pay your railroad fare from ay place in the

United States.

this opportunit{ to see the country at my
e

expense. Don’t stick in one spot—travel

arn electricity in 3 months. Fit yourself for a big paying job. The

—get ence. Come to Coyne—
hrgeumna.l school in the country specializing in electrical instruction ONLY.

Learn Electricity in 3 Months

Get a complete training so you can make big money as Power Plant Operator, Superintendent, Telephone

man, Construction worker, auto,

into business for yourself

truck or tractor electrician, battery man, radio expert, OTf you can go
as electrical contractor, dealer, auto ignition or battery expert and m
$3,000 o $20,000 a year. Hundreds of our graduates today are making bi

ake from
ig money and you can do the

same if you grasp this opportunity—act now.

Great Shops of Covne

Noboohorusde-ﬂ?eory. You are trained on

RADIO COURSE FREE. We include the following free -

$100,000 worth of electrical equipment. Everything  With the regular course:
from door bellsto power plants. 'Jou workonmotors, (1) A complete course in auto, truck and tractor elm:rrld&v m
ey i ¥ oy, m‘;:gr: b“*mﬁ“_... gr:l::m outlay of auto, e
switch-boards, power p p ming to make (2) E-il‘r“-:‘ inRadio—the mloﬁﬂ age. W
you an expert ready to step ight into a position oL Tating. your own wireless te! set.
ing from $45 to $100 a weel ) n:;é?ﬁnhtpf&i‘:n the Coyne -:ho:!l.“gny “tnht‘l: as you

Earn While You Learn! We help students fo secure Jjobs
to earn a good part of their expenses while studying

Send this CouponToday

B. W. COOKE, Pres.
Coyne Electrical School

1300-1310 W. Harrison St., Dept. C-533 Chicago

Dear Sir: Please send me free your big catalog and
full particulars of your special offer of Free Railroad
Fare and two extra courses.

NamE ..ccovessssssssssassaaas sessasssessasss SR

Address. ..... g ' *

sesaws sree

asrssens

Don’t deIaLa minute—send that
coupon 7ight now for our big free
catalog and full particulars of Free
Railroad Fare offer. Rememberthis
special offer is limited so act nowl

-
| I Eeetrical Schooy |
> IR
Endorsed by Electrical Industry

1300-1310 W, Harrison St., Dept. C-533 , Chicago




