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Never
before
has any
manufac-
turer of a
standard writ-
ing instrument
which is guaran-
teed to give perfect
satisfaction, offered
vou so great a value.
‘Remember, the Inko-

graph answers the purpose

THE NEW
IMPROVED

of both pen and pencil com-

bined. Its point is shaped like
point and

ink free and easy

a fine lead pencil
writes with

without a miss, skip or blur.

steady uniform flow of ink_actually
improves your handwriting. Won't blot,
scratch, leak or soil hands.

You who already possess a standard foun-
tain pen will find the Inkograph a most valus
able addition to your writing equipment, for it
will do everything any fountain pen can.do and
many very important things which it {s impossible
to accomplish with any fountain pen at any price.

What Users Say
Counts Most

My Inkograph is the smoothest
writing Instrument with which 1
have ever written. That is saylng
a lot. 1 am a teacher by profes-
sion. 1 have a $7.00 pen and an-
other that cost more than the Ink-
ograph, but Inkograph is better
than elther. It is the greatest
improvement in writing {nstru-
ments since the Babylonlans rec-
orded their thoughts on clay tab-
lets ith a triangular pointed
reedé Jolin R. Atwell, Chadwick,
N. C.

1 wouldn't take $5.00 for the
pen 1 am writing this letter with.
1 have a good fountain pen but
don’t write any more with it. 1
am proud of the Inkograph and
that I can say this to you and
mean every word of it. R. H.
Wlison, Beckley, W. Va,

In making out local requisi-
tions, it is necessary to make an
original and two carbon coples on
very heavy paper. and the Inko-
graph does 1his tiwice as well as
the hardest indellble pencil, and
1s much neater and the original ls
much more leglble.  Wm. L
‘Fortney, Placersille, Ia,

It sure has Improved my hand
writing—I never took home any
medals for penmanship but I can
almost rend my own writing since
1 got this pen. F. Johnson,
Medina, Wis,

I want to thank you for the re-
turn of my Inkegraph pen, which
you repaired for me, I feel rath-
er lost without this pen in my
nocket, I prefer it to any ben
1 ever carried principally because
f the ease with which one can
write with it, not having to be
careful whether you slide the pen
to the North, East, South or
West, it flows freely in_all direc-
"omy' Wm. B. Brown, New York,

Delighted: It writes bully—you
have tnvented a pen that s per-
fectlon, It {s so much more
rapld than my $98.00 (fountain
pen. I wish you abundant success.
S. L. Cn‘rllon. Aurora, Il

Combines Features

of both pen and pencil, minus

i

improvements not found in either.

breaks and its writing soon is obliter-
ated. Most fountain pens skip, scratch,
flood. clog, leak, blot, soil hands and
clothing.
dries up, balks, blots, writes heavy, flows un-
evenly and is never reliable.
feeds as fast and uniform on the 20th page as it
did on the first.

ﬁlling is sufficient to write thousands of words. Will
write on any quality of paper.

at one time with original in ink. Bear down as hard as you
:;'l;c i\:;ltl]x:ui\_tf.ear of bending, spreading, injuring or distort.
an Inkograph, make out your orders in ink and retain a
duplicate for your records.
your private correspondence?—use an Inkograph.
do office work which requires clear carbon copies?—use an

1

Inkograph and make a permanent original in ink with car-
bon copies.

1

point as it will a fountain pen.

EE

This Perfect Writing Instrument

INKOGRAPH

I__ ERE is your chance to get at no cost the

new improved INKOGRAPH—a per-
fect writing instrument that operates like a
fountain pen. The INKOGRAPH is
guaranteed to give perfect satisfaction.
It is a beautiful, finely shaped pen of
exceptionally high standard of
manufacture, strong, durable and
handsome materials are used

throughout. It is a pen that
will stand “heavy duty
service.” It is a pen that
anyone would be proud
to own. Same size

and shape as regu-
lation $7 and $8
fountain pens.

We offer you one of these standard regulation
INKOGRAPH pens as illustrated on this page
ABSOLUTELY FREE merely for getting two of
vour friends or acquaintances to subscribe to either
RADIO NEWS, SCIENCE and INVENTION,
AMAZING STORIES, or SPARETIME
MONEY MAKING. All four of these magazines
are more fully advertised in another part of this
magazine.

Easy to Get Subscriptions:

It is the easiest thing in the world to get your
friends to subscribe to these magazines. Every oue
of them who owns a radio.set will be'glad to have
RADIO NEWS around; SCIENCE and INVEX
TION tells how te save money on building ¢things
for the home, and tells all about the qnarvelous in-
ventions of the day; AMAZING STORIES is the
biggest, finest, and ¢leanest ‘fictibn $tory magazine
now being published; and SPARETIME MONEY
MAKING will help those who want to” make an
extra income on the side.

So you see, you have many selling arguments.
Convince two of your friends, take their subscrip-
tions and we will send you one of these beatitiful
pens FREE. i L

The

. , Save Money .
Your friends can save money by subscribing.
That’s one of your strongest talking points. The sub-
scription price of SCIENCE and INVENTION is
$2.50 a year. Single copies sell for 25¢ each,or $3.00a
vear. They save 50c. The same saving is offered
to subscribers for RADIO NEWS and AMAZ-
ING STORIES. The subscription price of
SPARETIME MONEY MAKING is $1.50 per
year. The price on a single-copy basis would
be $§1.80 per year. And these subscription
copies are delivered by mail, whereas other
readers must go out and purchase their
issues at the stands. Furthermore a sub-
scriber is always sure of receiving his
copy, but the single-issue buyer, un-
less he gets to the stand on the day
the magazine is reccived, may find
all copies sold—and additional
issues as scarce as hen'’s teeth.
The coupon below will be ac-
cepted by us as a regular sub-
scription order. Clip it out,
check the magazines you de-
sire, enclose the correct
amount and we will en-
ter the subscriptions at
once and send you a

pen immediately.
The subscription
prices are as fol-
lows: Radio News,
$2.50; Science &
Invention, $2.50;
Amazing Stories,
$2.50: _Spare-
time Money

MAIL the N

he weak points of both, plus

The lead pencil smudges, the point

The old stylographic ink pencil
The Inkograph

Cannot Leak

Not the tiniest drop of ink will spill, although one

Makes 3 to 4 Carbon Cories

solid gold point. Are You a salesman?—usc

Do you wish to keep a copy of
Do you

nkograph. Do you make out bills or_sales slips?—use an

You can permit any one to write with your
nkograph, for no style of writing can affect the Inkograph

City, State

NQTE:—-Ym: must inclose full price for TWO subscriptions.
wnrite plainly.

City, State

Be sure to mention magazine or magazines desired and
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‘Beware of the

"Diploma

»

< \\“\\"

DRAFTING !

Drafting hasbecome a fundamental, ESSEN-
TIAL profession. It is the motive-power
underlying all building construction, all engi-
neering, all manufacturing, all public works.
No mapcanget very farin any of these fields
without knowing how to make and read
PLANS. Destroy all prints, and you will
throw thirty million men out of work and
stop all the wheels of commerce and trans-
portation—until new plans could be made.

First, We Prepare You

The American School has beenteaching men
Drafting, at home, in their spare time,for over
30 years. Sixteen of America’s most noted En-
gineers have bulilt this Drafting instruction.
It starts you off Drafting—=the way they do it
in the big architects' and engineers’ offices,
and it leads you along by easy stages until
you get every branch of the advanced work.
Every job you practice, every lesson you do
has been built so men with little education
can understand them. One of our graduates is
Deputy Building Commissioner of Chicago.
Another is Chief Draftsman of the oldest
architectural firm on the coast. Thousands of
others are holding down important positions
at BIG SALARIES. If you are wise, you will
go after that kind of training with no urging
from us or anyont eise:

Then we helpyouget a JOB!
Don’t worry about 'selling” yourself to the
hiring-boss when you have that kind of train-
ing and practice tucked away in your head
and finger tips. Your “Samples” will sell you,
ORWE WILL HELP YOU TO!
Forit's part of our course,part
of the service you pay for, to
help you get placed, as wellas
trained. To help you get a
JQB as well asthe preparation

-

HERE'S trouble

ahead for men
withlittleeducation,
Big changes have
come over condi-
tions around you,
and unless you un-

derstand and FACE 5 |
them, you haven’t a A b
chanceinathousand. O. C. Miller

Millions of men armed with DIPLO-
MAS are marching into the battle-
grounds of industry. Thesehighschool
and college graduates are elbowing
older fellows with less education out
of the way. They are grabbing off the
best jobs and promotions. What
chance have you in competition
with them?

A New Danger!

It’s true that up to ten years ago men with
only common schooling could make some
sort of a living. But remember then they
were competing with uneducated men like
themselves.

Today, you see the youngsters of your own
family, of neighbors, relatives and friends,
all going to high school. Three out of five go
on to university. 565,000 graduated this
year, and the number is increasing.

Employers know this. And you will find it
harder and harder to get a good job or to ad-
vance against the rivalry of men with MORE
SCHOOLING. You are up against a
real danger. The cards are stacked
against you and unless you do some-
thing about it, you are headed for the
bread-line of employment—or hard,
physical labor.

for the job. The American
Sdhool has included a real, na-
tional employment service in
its training contract for the
past3years, UNDERPENAL-
TY OF MONEY REFUNDED.

Dept. DC.26, Drexel Avenue, and 58th St., Chicago

I drafting job and a raise in pay, or to refund my money,
O. C. MILLER, Director Extension Work :
avy BN | ¢as : Name.
0 o

23 X/ : '
CATaericanie sy chi i
= ol e————. U .
' : Occupation. Age

r------------------
§ O.C. MILLER, Director Extension Work
: American School, Dept. DC-26

§ Without cost or obligation send me free booklet, " The
% Diploma Tersor,” and your agreement toprepare me fora

s sssscsssssssssasssssseEeEEae @

Only One Way OUT?!

It masy be impossible for you to go back to
schoel—and you don't need to. We have
studied this problem, and have found the
solution. We have found there’s one thing
that employers prefer to a DIPLOMA. That's
expert knowledge, specialized training.

Get that and you’re safe. With schooling
alone you have a fighting chance for success.
But wrap your head and fingers around an
expert training in, say, Drafting, and you
can laugh at the man who has only a diplo-
ma to fight you with.

You can get that SPECIALIZED TRAIN-
ING at home, in your spare time. You don’t
have to quit your job or leave home. And
you don’t have to risk a dime either. For the
American School, established over 30 years,
with assets of a million-and-a-half dollars,
will undertake to
trainyou andplace
you for one small
fee and on easy
terms, ANDON A
MONEY-BACK
GUARANTEE.
Bettar look into
this QUICK!

Coupon Brings
Amazing Offer

Send for my free
book, “The Diploma
Terror” and with it
I'll send my agree-
ment to train you for
a better job and a
raisein pay,under
moner-back penalty.
(Masl coupon today!

H —This profes-
G‘ven slonal grade of
drafting instruments,
board, T square, triangles
and supplies included asa
part of our training, with-
out extra charge.

CELE T Y T

Drexel Avenue and 58th Street, Chicago



= = D=

=S¥ 4| cience and| [ %;

O]

B0y L/ Invention 8o~

2
v
%

i

i
Pome ]
I
\
1) 1)) ul uﬂ

7,
¥ = /e " ,Z-f
\! A A 'Y/ ,
e —— ¥ in
— i L
= N
Vol. XV =
s :
% &/':‘ [ Whole No. I
CAC R SN 172 7k
" s J Formerly ELECTRICAL EXPERIMENTER . i
1) COMBINED WITH “THE EXPERIMENTER”
/ Member Audit Bureau of Circulations
= g% < 4 EDITORIAL, ADVERTISING & GENERAL ) =5 V) S
A = OFFICES: T 3
e =, NS N
2320 Fifth Avenue, New York City
Published by Experimenter Publishing Company. Ine., (11 Gernshack, Pres.: 8. Gernsback, Treas.: It. W, DeMott, Sce'y.)
Publishers of SCIENCE & INVENTION, RADIO NEWS, RADIO LISTENERS' GUIDE. AMAZING STORIES,
SPARE-TIME MONEY MAKING and RADIO PROGRAM WEEKLY.
Editorial Staff Contributing Editors
Huco Gernseack, Editor-in-Chief. Astronony— Automotive Subjects—: ~_George A. Luers
H \3””.”_10 Secor, Managin E,d[tor Dr. Donald H. Menzel, Ph.D., W. J. Luyten, of the Radio— 1'. Peek, Herbert ilayden.
S P l% g ’ larvard College Obsersatory. . Magic and Psychic Phenomena—
I. O’CoNor Sroaxk, Pu. D. . . Entomology and Allied Subjects— Joseph Dunninger, Joseph F. Rinn, Edward Merlln
Associate Editor Dr. Eroest Bade, I'n.D. Foreign Correspondents—
Josepu M. Kraus, Field Editor. Physics . - . I'r.” Alfred Gradenwhz, Germany; Dr. . Recher.
PivL WeLker, Radio Editor Dr. Harald F. Richards, Ph.D., Ernest K. Chapin, Germany; C. A, Oldroyd, England: 8. Leonard Bas-
: ’ o y Y M.A.. Dr. Donald H. Menzel, I’h.D. tin, England; Count A. N. Mirzaoft, France; Hubert
S. Gernsmack, Wrinkles Editor. Chemistry— 84 Czecho-Slovakia; P. C. van Petegem, lol-

W. J. RomMaiNg, Art Director. Raymond 3. Walles. Dr. Ernest Bade, Ph.D.

ichard Neumann, Austria

IN SEPTEMBER ISSUE CONTENTS OF THIS NUMBER
5

Editorial ... ... ... ... . ... ... .. ..., 29 Star Gazing Is My Hobby.............., 322
Sea Air Stations How Lindt eh Noviuated the Atlantic. .. 296 sl CIWI”; La i)
o o ow Li erg avi B MY SICSim copims < tue - a'dl
As aviation experts have re- By H. Winficld Secor .. Oy 0 G sharsies 5 o
cently pointed out, trans- Bcll;‘]mDLanfllI"bg f';‘,d "'b‘ Night............ 299 The Astrology Humbug.................. 324
oceanic airplane service really e LG DD el By Josepls H. Kraus
. 1 i v f What Chance tas Your Baby?.......... 301 Tales from the Scientific Club—No. 2—
requires landing statio a By H. H. Dunn Wi the 5y ocientific, Cly e
sea. A new design for these Tth .\cl;omh’s uS,ci»imiﬁc News Illustrated.. 301 By Rl:; 'Cz"”g',.‘,’;‘}”“" O ipamm vy v g
S a g y George Wal 2 9
sea stations will be described. The Impossible is Possible—No. 1 of a hlngxcrx\ .\Inmhl’): Foaturciorams ke ssvvssd 326
. SETIER] - 111 o 2k u e e i e a s smt B 302 By “Duunninger
Ship Swallows W hales By H;(,ga (;cr::qsbaﬂ:k, Member  Ameri. Hom{:v Me_chnni[gir»—HowB to Build a Self- 127
8 1 can Physical Society ale.n.ng lower BoX....iiivienein,
A ship “35”"““ "‘“ltlthf‘t Scientific Novelties ... ................. 304 By William Butterfield
actually swallows a whale Electrocuting Flies . .................. .. 305 $3,000.00 Wirekraft Contest.,........... 328
through a large steel mouth - ByTAf) Nl.:l_Mir:alotfs B Matcheraft—$100.00 in Prizes Monthly. ... 330
- cean Tube Eliminates Sewage...........
L Cumponden Seaplune Catapule’ for Batle: O eral . Gt e p s 331
. Ships e i e et non b ol s AN e 2 Mo - g
New Escape Trick Pol lPlfam Odors Attract Insccts? Byhlfgg;"g":";"lg o SR S B 334
o H H i i 1 innaat .
y Evefryone lsnag!::ei:gﬁsstel(lllal’ln T(r)i::k aﬂr;,'e31:},:;i,,g StainsD.'md Stain tglemovers .............. 336
10w tamous 1 1 1 S By Sam Brown By Dr. Ernest Bade
age to escape from cabinets Latést Devices of the Month............. 310 Junior Electrician—Barlow’s Wheel. . .. ... 337
i 2 1 i | d Suicide Among Scorpions 311 By G. H. Frazer
— hran Suicide ong Scorpions. ...,  G. H. Fraz
on the stage ) B g Secrets of Flowers—Part I1.............. 312 How to Build a Home-made Billiard Table 339
new one which will surprise By Dr. Ernest Bade Hints for the Mechanic. ..
you. Traceless Poisons- -Nonsense. ............ 313 How-to-Make-1t Department. ...........
! ThByRUtlmi Vi;}cLK{t le:Icoc.r Bak \Vlrsi;kleds,bRegipes and Formulas
; unne e Romance o odern Carpet Making. .. 314 ited by S. Gernsback
To the Moon via T By John V. Smeallie Radio Department ..............
A brand new SCl’Ill.e!]ne pro- Oulli- S.pli;itua.listic. Investigations. ......... 317 Al;l're’nsure (;2hest Super-1let
viding a way by which a pas- ¥ “Duwmninger” By IV. G. Pos
. B8 Radio Picture Machine Enlarges Image Scientific Humor
Senger carrying plo](‘CtllC. cau Received . ............... ... . .. ... 318 Latest ['atents
be hurled from earth inta Motor Hints ......... . ... .. ... 321 Oracle ... .....
space. By George A. Luers Patent Adviee ... .... ...

SCRIGE FOR ""SCIENCE AND INVENTION.”" Send your name, nd‘dress and remtttance to Experimenter I'ublishing Co., 230 Fifth Ave., New Y k

&?_‘v T,‘?neﬁi' “5.3 :noney orders should be made payable to l-,m_flm"nt*.r Publishin g Cou., Inc. .\‘lcmlon magazine desired, fnasmueh as we also publish RADIO NEWS
¥ AMAZING STORIES, RADIO LISTENERS' GUIDE, SPARE-TIME MONEY MAKING and RADIO PROGRAM

WEEKLY. Subscriptions may be made in combination with the other publicatlons just mentioned at speelal reduced

club rates. Send postal for elub rate card. Subscriptions start with the eurrent Issue unless otherwise ordered.

Then unless we receive your order and remlttunee of a renewal, delivery of the magazine is stopped.
)M SCIENCE AND INVENTION is published on the 10th of each month. There are 12 numbers per year. Subscriptign
5 price 1s $2.50 a year In U. 8. and possessions. Canada and forelgn countries $3.00 a yenr. 8. Coln as well as

. 8. stamps accepted (no forelgn coin or stamps). Slngle copies 25¢ each. All communlcations and contributions te
this journal should be addressed to Editor, SCIENCE AND INV ENTION, 230 Fifth Avenue, New York

accepted contributions are paid for on publication, SCIENCE AND INVENTION
Monthly. ~ Entered as sccond cluss matter May 10, 1924, at the Post Office at New York
City, N. Y. Unaccepted contributions cannot be returned unless full postage has been included.
N. Y., under the act of March 3, 1879. Additional entry at Dunellen, N. J., and San
Franeiseo. Callf. Title Rcglstered at the Patent Office. Copyright, 1927, by E. P. Co.. Inc.,
New York. The Contents of this Magazine nre copyrighted and must not he reproduced with-
out giving full eredit to the publication. SCIENCE AND INVENTION s for sale at all

newsstands in the Unlted States and da. Kuropean Agents, R. ). Wise Et Cle. 40, Placo

Verte, Antwerp, Belgium.

ADVERTISING REPRESENTATIVES—I.. McCLURE, 720 Cass St., Chirago, TiL;

DAVIES, DILLON & KELLY, i West 10th 81., Kansas Cliy, Mo, T, F. MAGRANE, Park

square Bldg., Loston, Mass, ; HARRY | IYDFE. 548 Drexel Bldg.. I'hiladelphla, a.; A, J.
l@)mmml}ll:lﬁyﬁull NOKRIS 1ULLl. CO.. 5 Third St., San Francisco, Calif., 412 West 6th St., Los Angeles,
SN2 />

Calif. ; Leary Bldg., Seatlle, Wash,

A HANDY RULE FOR YOU
uluuuinﬂum|m|ﬂul{ﬂﬂ]nn]nn]rm'rm|mr|nu]nn].mlnnlnnmnlnnqnnpuuunlnn]mqnnlmqnqunn,‘nrlam]lmlnn;uuww.
1 2 3 4 6 7 8 9 10 11 12 |

13 14 15  CENTIMETERS

:

1 2 3 4 5] 6 INCHES T
1l|l|l|lllr||l| mlmlnllllll lllhh!lh[lll l[llllll![llill 111] Jll“LLi_lll 1]1]1!1'1!1[111 llllllll_lljll

290




Science and Invention for August, 1927

IMPORTANT NOTE: COYNE
but by practical, personal training in the great COYNE Shops

Institution I head, with it3 27 years of honest successful
I have started thousands of men, young and old,
on the road to real success and happiness. I can do the same
I'll pay your Railroad Fare from any place in the
Clip Coupon NOW for Full Particulars, and
for my Big, New, Free Book. Don’t miss this opportunity.

MAKE_this the most profitableand enjoyable summer of your
life.” Come to Chicago, on beautiful Lake Michigan, the
greatest Summer Resort City in the country and the Greatest
Electrical Center in the World. Twelve weeks from now you
can be an Electrical Expert no matter what you are doing today.
I stake my reputation and that of the great Million Dollar

Learn in Chicago, the
Electrical Center of

“/ Master Electricity
the World Y33t e FosSiiined
Center of the World. You see everything
Electrical here. Along with my Shop Training
you visit the big organizations and power

lants—you sec the greatest electrical plants
n the world.

Great Summer Resort City

Pier. Zoos, Ball Parks.
have plenty of time for your electrics! education.

s i

H.C.LEWIS
President

Chicago, on beautiful Lake Michigan, isthe Nation's
Summer Playground. Free Bathing Bcaches. Beau-
tiful Parks,Excursion Beats and thegreat Municipal
i The daylight saving plan
makes i possible for you to enjoy all this, and still

e~

methods.

for you.
United States.

does not teach by correspondence

FREE RAILROAD FARE

291

Complete Electrical Training in 12 Weeks

Get my Free Book. See how
I train youior the Big Jobs
in Electricity by actual
work on the largest outlay of
Electrieal Maehinery in any
school in the country. Every-
thing from Doorbells” to Power
Plants. Everyvthing to make you
2n Electrical Expert, ready tostep
intola position paying from $60
to $200 a week.

ELECTRICAL SCHOOL

Dept. C 7-83

1300-10 W, Harrison St.,

CHICAGO, ILL.

You Don’t Need Education
or Experience
It makes no difference how little
advanced Edugation, Mathemat.
ica or Experience you have had,
or what kind of work you are do-
ing now, I'll make you an Elec-
trical Expert through the Coyne
LEARN-BY-DOING METHOD!

Book. See how great 13 the de<
mand for Coyne Trained Elec-
trical Experts.

Earn While You Learn

My Employment Department
helps many fellows to a job to
earn a good part of their expenses
and assists Graduates to a good
job on graduation. This great or-

I've done it for thousands. I will
do it for you. Send for Big Free

SPECIAL
OFFER

1 Pay
Your
Railroad
Fare

Radio and
Auto Courses
Included

FREE!

1'll pay your Rail-
road fare to Chi-
cago from an
placein the U. S_
if you aet quick,
And right now 1
am including ab-
solutely free of
extra charge my
complete Radio
Course and Auto,
Truck and Tractoc
Electricity.

Clip Coupon
Now!

ganization will aiways be behind
you.

Send Coupon NOW for My Big,
New FREE Book

Right now I am making the greatest offerever
made by a Practical Training Institution. Even
if you are not planning on coming right now
don’t delay a single minute. Send coupon right
away for full details. No obligation at all.
Remember Coyne is a School with an estab-
lished reputation. Endorsed by Electrical
Industry. Backed by over a Quarter of a Cen-
tury of Success. You owe it to yourself to
investigate. Act NOW!/

H. C. LEWIS, President,
COYNE ELECTRICAL SCHOOL
1300-10 W, Harrison Street

Dept.C 7-83Chicago, lllinois

Dear H.C.—I sure want one of those big hand-.
some 12x15 books, with 151 actual photographs

Dot a Lovuspondonce Lounse; LY Dractical, Peeondl Thabivng!

printed in two colors. Send it quick. I'll be look-
ing for it on the next mail. I want the facts with-
out placing me under any obligation, Be sure
and tell me ail about the Free Railroad Fare and
Two Free Courses.

Nanme.....cooveveereenens LRRER Rl vense

Address ....... d@oaoooo C00pPoooag <ol Tewa s e =
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The Newest and Greatest Development
of this 20th Century
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We now have

by radio.
even Radio.

The marvel of Radio Broadcasting, the
transmission of the voice and music over
the air is no longer the greatest achieve-
ment of this precocious 20th century.

TELEVISION — the
transmission of events over land wires or
A tremendous step ahead of

For many vears experiments on televi-
sion have been diligently made by many
famous inventors and engineers.
step machines have been corrected, im-
proved and ~xmpl|ﬁed——untnl mda\—pmc-
tical machines are in constant operation,

You Can Build Your Own Television
Apparatus—At Home

Step by
ever tried.

Just out—116 pages, 9 x 12 inches
PRICE 50c—SOLD EVERYWIHERE
If your dealer cannot supply you, write direct

EXPERIMENTER PUBLISHING CO.,, Inec.
230 Fifth Avenue

annihilating distances in picturing events
to the eager public.

Here is the first and only beok in print
that gives you the complete story of tele-
vision from earliest experiments to the
present-day machines.

And further this book gives you com-
plete instructions on how to build your
own apparatus at home—the real work-
able television set.
more wonderful than anything yvou have

BUY YOUR COPY NOW!

The field is new and

News York, N. Y.
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CHEMICAL INSTITUTE OF NEW YORK Mountoursville. Pa.
16 East 30th Street, New York City.

Gentlemen: I must tell you the success I have had since taking your chemistry course. M:
salary has been increased several times, and different industrial plants are coming to me for a litile
advice on different things, netting me a fair side income.

I am only sorry that I did not make My whole life study of the wondcrful science.

(signed) M. E. Van Sickle.

CHEMISTRY

NOW HEMISTRY has no equal as a profession in the
is the Time to Study modern world. There is mystery, romance and
Chemistry fortune awaiting the man in the laboratory.
Not only are there boundless op- Millions have been made by the discoverers of the chem-
portunities for amassing wealth in . . o
Chemistry, but the profession  afs ical formula of dynamite, bakelite and many other world
o e s o "ousinds | known chemical products
salaries 0 iundreds of ousanus .
g Iv ” 3 ‘ o . . . .
s itions. | Miecs| oiStieatess 5 Opportunities in the chemical profession abound on
{nmumernble,  touehing e | every hand—and as modern business and competition
the world. Thi k of the chemist 2 o Q
?arell“h?rdly bo c:ll]{‘eido\ro{lf ﬁ,.e'?g? progresses the chemist will play an important part.
ek e BT i e Profit by the experience of Mr. Van Sickle and many

hemical laboratory filled with 3 '
shaportl WRRgs Dial Bad ol others, resolve to study chemistry NOW.

tation, with the allurlng prospect

Tung sivags st Hand th wpur sour YOU CAN LEARN’AT HOME

enthustis To qualify for this remarkable calling requires elabarate

Easy Monthly Payments specialized training. Formerly it was necessary to attend a [L{OICONORISLOANE,

el e v o e |y e university for several years to acquire that training, but . dA'lB"A'M"LL"D"Ph'D‘

You oin buy”for 1t i cmall month: thanks to our highly perfected and thorough system of mglfmf-f,'rf:gi’y" oy e

feel them. e cost of our course | instruction, you can now stay at home, keep your position, :i‘%’l chermist with. many well Known

even the”chemistry outli ~there ars and let us educate you in Chemistry during your spare .EE;;{E}TT::‘:; %‘l’f;agésmf:?r?z:témmz};‘f

Gue  plan, ‘of " monihiy peyments | time. Even with only common schooling you can take vears engagod dn' commareia)

the reach of eversone. Write us our course and equip yourself for immediate practical chemistry work.

e o work in a chemical laboratory. Dr. Sloane gives every r—

T ke et Bodliton one of his students the same careful, personal super

, super- ;

thontlleseny SLTLIE yuD S OUE gDT=s? vision that made him celebrated throughout his long Special 30 Day Offer
career as a college professor. Your instruc- e g Ihine thelstudentlth
tion from the very beginning is made inter- mikintmsnadditton) s'\’.“‘.“‘ omer
esting and practical, and we supply you with o Sourself "o Tind “out about it
apparatus and chemicals for performing the trea bonw Opportunition Tor Cnem
fascinating analyses and experimental work L apeSaa ool g oy
that plays such a large part in our method just write your name and nddress on
of teaching, and you are awarded the Insti- ‘a'h:&s'(:: ;:.? gt;a.mncltt ttgdn‘;'s'bem;
tute’s official diploma after you have satis- hlsfo ey lspithazaitn:
factorily completed the course. DON FRWALT MAtLSCOURON

Ch [ ] :-----------------------------------l
emlcal H S.I. Aug.
CHEMICAL INSTITUTE OF NEW YORK

° H Home Extension, Division 7
nstl utge g 16 East 30th Street, New York City.
1 Please send
8¢ me at onee, without any obligatfon ox my part, your frce
Of § Book “Oppertunities for Chemists."” and fuil particulars about the Ex
qerimenlnl Equlpment given to every student. Also please teli me about
: your plan of payment and your special 30 day offer.
EXPERIMENTAL EQUIPMENT FURNISHED TO N Y k O=s
L EQUIEERT & ew 10r D R o e ST e T e T T
We give to every student without additional charge this 4 [ ]
chemieal equipment, ineluding forty-nine pieces of laborz- Home Ex(ens:on H
tory apparatus and supplles, and forty different chemieals Division 7 ADDRESS  ....cuseeeicecisscssersesrcnniansen
and reagents, These comprise the apparatus and chemicals ' fremennerees TemrrmnEeemiees
used for the experimental work of the course. The fitted 16 East 30[h St i
senvy l\\'ooden box urevlvels l’not lonly as a msuf for lh? oulln! AN |
ut also as a usefu aboratory accessory for performing [ ]
countless experiments. New York, N. Y. (]
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S, “Look out! Bess shouted; ot 7

“He’s going to spring!”

BESS WINS HER SPURS soyof the rangés—

By

38
ar Four Puncher
By G. W. BARRINGTON

Bess mocked at love and made fun of Dimples, the tenderfoot cowboy, who tried
to win her hand, until the day she accompanied him on that strange ride across
the range and sharved that thrilling adventure at the edge of the desert.
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“Those Who Refuse to Go Beyond Fact Rarely Get As Far As Fact” - - - HUXLEY

WHAT IS MUSIC?

By HUGO GERNSBACK

== HE word “music” is from the Latin “musica”—which
is derived from “the muses.” Philosophers tell us that
music is really a mode of motion, unsatisfying as such
an explanation may be. Music, as the human being
understands the term in the concrete, is something to-
tally different from mwusic as understood by a dog or
Both the human being and the animal Jiear the music

by a rabbit._ ]
tl}rough their auditory nerves, but the effect on the two is widely
different.

In the human being, music creates mental images in a diversified
degree, whercas it may be doubted if such images are created in
the brain of the lower animal. Even in human beings the effect of
music is not the same on all individuals. Music which may move one
person to his very depths may leave others cold, For instance, occi-
dental music gets no response from the Chinese, whereas the same
music seems to stir the Australian aborigines.

To understand what music really is, we must first go back to the
dawn of the human race. Perhaps the earliest form of music was
the tom-tom. The human race probably drummed first, although
some authorities seem to think that a sort of chant or singing pre-
ceded the drumming.

Music, in its last analysis, is nothing but an expression of emo-
tion by the one who makes the music, and a similar emotion is felt
by the one who listens to it; always providing that the musician
and the listener to the music are on a similar msthetic plane. By
this is meant that if a cultured American listens to the tom-tom of
an African aborigine, the latter may derive a lot of satisfaction,
which he can not communicate to the American, simply because the
two are living on different asthetic planes. Contrariwise, the most
beautiful sonata played on a violin will probably not stir the African’s
soul the same as that of an American or European. It may be said
that music distinctly shows the civilization of a given race, because
the more musical and the more appreciative of music a race becomes,
the higher its plane and the farther it has ascended.

Music, as we recognize the term; that is, rythmic music, and par-
ticularly melody, is of comparatively recent origin. It may be
doubted if people as far advanced as the Grecks and the Romans
knew anything about melodic music. No attempt had ever been made
to write down music, and nothing has come down to us from an-
tiquity, whereby we might believe that there were even simple melo-
dies in those days.

Before the Greeks and Romans, possibly nothing but the tom-
tom sort of music and the chant existed. This was the case, pos-
sibly, for millions of vears, until comparatively recent hiologic times,
or 4,000 to 5,000 years ago.

cism has not risen to the plane of the composer. An illustration of
this would be Richard Wagner, who was not recognized for many
years; simply because contemporary individuals in general had not
yet ascended to a sufficiently high level to understand Wagner's
music.

The average human being finds no difficulty in carrying in his
mind a certain musical theme or a complete score. It may be doubted,
however, if this was possible of accomplishment by the Greeks or
the Romans. It may be stated as certain that such a condition docs
not occur at any time in animals,

Animals may react to certain sounds, as, for instance, a dog may
how!l when a certain note¢ is struck, but, as a rule, animals are cn-
tirely indifferent to written music as we understand the term, al-
though certain animals may be trained to musical rhythm. It may
be said here, however, that in this case there is no real under-
standing of music, and that the given animal would probably per-
form just as well with spoken words, or other noises given at cer-
tain intervals. This is well known to every animal trainer.

It s an erroneous conception that music primarily must be con-
nected with sound received by the ear. It is quite possible for most
individuals to think of a musical selection and go over the score
mentally, without having recourse to any sound whatsoever. You may
rchearse or memorize a certain song or selection, and you may derive
as much pleasure from this mental music as if you actually were
playing, singing or whistling the sclection, or were listening to it
played by an orchestra. Not only is it possible to imagine different
musical selections, but the sounds of certain instruments can be
rehea]rsed in the mind without much difficulty by the average indi-
vidual.

Of course the stimulis will be greater if the music is actually
heard, and perceived through the auditery nerves by way of the
car. On the other hand, those who have been born deaf, or have lost
their hearing, need not necessarily be deprived of their music#t
satisfaction and enjoyment.

Deaf people—even those deaf from birth—have been trained to
play beautifully the various instruments, particularly brass instru-
ments, because the rhythm can be felt, due to the vibrations, set up
by the instrument and the music can thus be enjoyed just as truly
by such individuals as those who have perfect hearing. Possibly 50.-
000 years hence we may have graduated out of the present oral type
of music entirely, and all music by that time will have become men-
tal by impinging musical vibrations directly upon the human brain.
Thus, for instance, m an instrument which [ developed some years
ago, and which I termed the Physiophone. it was possible for me to
give the deaf some c¢njoyment, by letting them hold two brass

electrodes. An attachment was made to a

The first real attempt to write down
music and systematize it, was made in the
middle ages, after which music advanced by
teaps and bounds.

A peculiar,thipg about music is that when
a_composer writes in advance of his age,
his music is frequently not understood at all,

THE GOLDEN AGE OF
SCIENCE

is symbolized by the golden cover

OF SCIENCE & INVENTION.

LOOK FORTHE GOLD COVER
every month!

phonograph, which translated the sound vi-
brations of the phonograph into clectrical im-
pulses, which were felt as tingling shocks
by the deaf person, who could thus per-
ceive the music through his hands, although
no sounds could be heard, A similar effect
may be had by deaf persons when touching a

because the general level of musical @stheti-

J musical instrument, such as the sounding
board of a piano while it is being played.

Mr. Hugo Gernsback speaks every Monday at 9 P. M, from Station WRNY on various scientific and radio subjects.
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Col. Charles Lindbergh, first air pilot to
fly from New York to Paris, in a non-
stop flight.

HERE has been a tremen-

I dous amount of interest
shown by the public every-
where in the instruments

used by Colonel Charles A. Lind-
bergh in navigating his famous
Ryan airplane, the “Spirit of St.
Louis,” from New York to DParis.
Where an aviator is flying over
land he can, by the aid of good
maps containing land marks on
them, find his way without a great
deal of trouble. When flying at
night or in foggy wecather the
aviator's troubles of course multi-

Science and Invertion for August, 1927

HOW LINDBERGH NAVI

ment hoard, and beginning in the upper left
hand corner, we find the first dial and
needle to be that of an engine temperature
gauge. This gauge indicated to Colonel
Lindbergh the temperature within the oil-
filled crank case of his famous \Wright
whirlwind motor at all times. This instru-
ment comprised a pressure gauge of the flat
tube type, properly connected to the indicat-
ing needle; and to this flattened expansible
tube within the gauge there was joined a
length of metal tubing which extended inside
the crank case of the engine. This metal
tube was filled with alcohol, and as the
temperature in the engine rose or fell, these

The Action of the “Inductor™
By H. W.

speed meter, calibrated in miles per hour.
This instrument, while very useful to the
air pilot, is quite simple in the way in which
it works. The air- speed meter is also a
pressure gauge, and it is. connected with
metal tubing or piping to a small air pres-
sure tube, open at the end, known as a Pitot
tube. This DPitot tube is mounted on the
iront of the wing at some distance from the
fuselage. The faster the plane travels, the
greater the pressure of air acting on the
open end of the Pitot tube, and in conse-
quence the greater the pressure of air in the
tube connecting it to the air speced meter.
Inside the meter is a metal diaphragm, con-
nected with suitahle gearing to the
needle indicating the speed in miles
per hour. In other words, it is a
pressure gauge of fine design, carc-
fully calibrated.

The inductor compass about
which so much has appeared in the
daily press, next engages our atten-
tion as we come to the third dial
from the left, in the top row on
the instrument board. This little
instrument dial, bearing the letters
L and R with a normal O-center
position clearly indicated on the
dial, together with the galvanome-
ter needle at the center, is the main
instrument that Colonel Lindbergh
relied upon to keep him on his
course. The pilot in steering a
plane by the aid of the inductor

ply rapldly, but the greatest aerlal journey The *“Spirit of St. Loms" w:th Col. Lindbergh at right.

which an air pilot can attempt is to fly across
such a vast expanse of open water as that
encountered by Colonel Lindbergh in his trip
across the Atlantic Ocean, on that part of
his journey extending from Newfoundland
to the Irish coast, a distance of approximately
1900 miles.

INSTRUMENTS USED BY COLONEL

LINDBERGH

One of the accompanying photographs
which was kindly supplied especially for
this article by the Pioneer Instrument Com-
pany of Brooklyn, N. Y., who built the in-
struments and checked them just before
Colonel Lindbergh started for Paris, shows
practically all of the scientific apparatus
carried by the intrepid airman,

Looking at the photograph of the instru-

temperature variations I
were communicated to METAL
the alcokol filled tube PROPELLER

and the variations in
pressure thus produced
m the alcohol-filted
tube were transmitted
and interpreted by the
pressure gauge, which
was calibrated in de-
gree Centigrade. It is
important to watch |
engine temperature. |
The second instru-

PERISCOPE
f m.;rwr WIND WHEEL

/ WINDOW mmwaucm/"

_ RUDDER

ADJUSTABLE
STAB/LIZER {

: TAIL -
STEEL TuB! K77
FUSELAGE

ment from the left in
the top row is the air-

Photo above shows appearance of the instrument board fitted in the cock-pit of Col. Lind-

bergh’s plane used in his non-stop flight from New York to Paris.

The instruments are

explained in the text.

Cross-section view of the *““Spirit of St. Louis.”

compass keeps shifting his rudder from time
to time, whenever the inductor compass
needle swings to left or right (L or R).
When the needle swings to one side or the
other from the zero center, this shows that
the plane is off its course. The pilot then
proceeds to bring the craft back on its course,
which has been set previously by the com-
pass control dial seen at the lower center
of the panel. In other words, the aviator
steers his airplane so as to keep the inductor
compass ncedle on the zero center, once his
course has been set. The c]ectncq] principle
upon which thc inductor compass works, will
be explained in detail a little further on.
The right-hand instrument in the top row
is a rate-of-climbh meter, and indicates
directly to the pilot how fast he is climbing,
or how fast he is descending, in thousands
of feet per minute. This instrument is a
differential pressure gauge, and as it works

on the differential or difference between
pressures it shows the rate of climh or
descent.

Mr. Brice H. Goldsborough, of the

Pioneer Instrument Company who checked
the instrument bhoard on Colonel Lindbergh’s
plane, the “Spirit of St. Louis,” stated that
contrary to the press reports on the finding
of a jammed gasoline gauge by the Frenche
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GATED ATLANTIC

Compass is Here Explained.

_— — e ————————
T MAGHe 11C
\[?ﬁa‘v-;wi ror | COMPass Picture at right shows
1.7 LHERMERD |

men at Le Bourget field, no gasoline gauge
indicating the number of gallons of gasoline
in the tank was carried in the plane used
by Colonel Lindbergh. There was a fuel
pressure gauge, which is the second instru-
ment from the top on the left hand side ot
the panel. This showed the pressure in
pounds under which the gasoline fuel was
PRESSURE GCAUGE

" CALIBRATED TO READ
TTEMPERATURE "

"AIR SPEED METER

Col. Lindbergh in Paris
with his wonderful air- .
plane *The Spirit of
St. Louis.” Note French
guards and picket fence
to keep people from dam-
aging plane, »»—>

At left may be seen ar-
rangement of periscope
as fitted in Col. Lind-
bergh’s plane; it was
used for looking ahead.
The magnetic compass
was read with a mirror,
< ag shown,

rather in hundreds of revolutions per minute.

The dial in the center of the panel bearing
the titles L-turn-R and also the word bank,
is a bank anc¢ turn indicator. This little
instrument, which was devised by the en-
gineers of the company already mentioned,
and also partly by the experts of the famous
Sperry gyroscope concern, involves the use
of a specially devised gyroscope of the air
driven type,

A compass, by itself, is of little value
when flying in clouds or at night, as it is

practically impossible for a pilot to hold his
ship on a straight course, and a compass
will only indicate correctly during straight
flight or on very slow turns. By using a
Turn Indicator, which shows the slightest
divergerce from straight flight, the pilot
avoids turning, and his compass will func-
tion properly. A straight course is main-
tained hy steering so as to keep the indicator
in the central position., By keeping the ball
in the center of its tube the aircraft is held
laterally level when flying straight, or on
the correct bank when turning. :

The sensitive clement of the turn indicat-
ing mechanism is a small air-driven gyro-

The design of the gauge system used
or._Col. Lindbergh’s plane for indi-
cating the temperature of the engine

St. Louis, thence to New York, and

FLaT accowor runes FT=T= " is sbown in the upper diagram at  scope, operated by the vacuum secured from

TUBE A ERLLY TN - e left. A :iube _fti}llled with alcohol was 3 venturi tube. The gyro is mounted in

) @ O emcie o librsted to read in degrees of temm.  such a way that it reacts only to motion

A peraturc, As the oil temperature about a vertical axis, being unaffected by

g, e (e sleehol presire vt rollng or pithing.

T crabmaacr s ame e St o s ane crease in temperature. The manner Q The venturi tube is a small l}orn shaped

! TTPE CaGE [N vt PRESSURE _#iro7 Tv8E in which the “‘air speed meter” oper-  Instrument fastened at some point external

! it | et < ates is shown in the lower diagram  to the fuselage where the sweep of air

z \l\—-’ i P T S at left. impinges on it thoroughly, and the taper of

. R —— = TTeanes Col Lindbergh's tremendous air  the tube is so designed that as the air rushes

; 0 METAL TUBING fenon jump from San Diego, Calif, to  through it, it causes a suction to be set up
4,

supplied to the engine. The instrument at
the bottom of the left hand row is the engine

in a small tube placed within the larger
one.

across the Atlantic to Paris, is
shown graphically in the map below.

!

The principle is similar to that met

oil pressure gauge similar to the one used on ] 2
most automobiles. - 633 MILES
The large dial, second from the leit in the ) S — 1 43:32 HOURS
lower row, is an engine speed indicator /
similar to a speed indicator or speedometer AT LANTIC
found on all automobiles today. It is a
tachometer operating on the fly ball and
gear-rack principle, the revolutions of the OQCEAN
engine shaft being transmitted to it through
a flexible shaft enclosed in the usual spiral
casing. The dial is calibrated in rp.m. or
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The map shows the route of Col. Lindbergh's famous airplane, '“The Spirit of St. Louis,” on its non-stop flight from New York to Paris.
The longer and more southerly route taken by Chamberlin is also shown on this map.
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Above we see the famous inductor compass

dynamo removed from its casing at the right;

at the left is shown the *‘course setter” and
indicating galvanometer.

with in the simple vacuum pump which one
fastens to an ordinary spigot. In this spigot
vacuum pump the water flowing rapidly
through a large tube causes a vacuum to be
set up in a small tube joining the larger one
at an angle.

The dial and handle in the center of the
bottom row of instruments is the course
setter for the inductor compass. Here the
pilot sets the dial for whatever direction he
wishes to fly, say ecast. Suppose this dial
is set at east or E: then the pilot keeps the
plane on an easterly course by observing the
galvanometer dial at the top of the center
row, steering the plane so as to keep the
galvanometer needle on the zero center
mark.

The large dial instrument at the lower
right-hand corner of the instrument panel, is
one of the most important devices carried
by long distance aircraft and it is marked
altitude. The dial is calibrated so as to
read altitude or height above sea level in
thousands of feet. As may be surmised it
is a particularly well built and accurately
calibrated aneroid barometer. The altitude
gauge or altimeter is very important on all
long distance air trips, particularly so when
flying in a fog or at night. If it were not
for the altitude gauge, the pilot would find
it difficult to tell how far he was above the
land or occan on a stormy night or in a
fog, as becomes evident.

The instrument seen on the extreme right
of the panel is an eight day clock with a
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Further details of Col.

Lindbergh’s navigation
instruments

Illustration at left shows how
wood core armature of in-
ductor compass dynamo is

wound, and also how the

silver brushes are mounted

REGULAR on a movable frame con-

| COMATATOR trolled from the instrument
"~ SILVER BRUSHES - panel.

Diagram at right shows how
inductor compass dynamo is
swung in gimbals so as to
always preserve a vertical
plane with respect to
carth, no matter whether the
airplane is ascending or de-

-

radium luminous dial, and directly below it
is a switch to turn the cock-pit and instru-
ment board lights on and off.

Colonel Lindbergh carried no navigating
instrument such as a sextant, as he had no
facilities or time to use them, and he relied
particularly on his inductor compass to lead
him to the Irish coast and thence on to
Paris. Colonel Lindbergh also had a mag-
netic compass which was mounted just above
l_1is head, the reversed dial of which he read
in a mirror placed on the instrument board,
as one of the accompanying illustrations
shows.

In the particular design of the entirely
closed cabin or cock-pit in which Colonel
Lindbergh sat on his 3600 mile journey
from New York to Paris, he could see very
well out either side through glass windows,
but he could not see directly ahead or be-
hind. To sce ahcad he used a periscope
comprising two mirrors, as indicated in one

I

The photo above shows in-;
ductor compass dynamo in
its weather-proof casing, with
armature shaft extending up
through the top of the cas-
ing, and to the top of this
shaft is secured a propeller,
so that the wind may spin

GCALVANOWIETER
INOICATING "“ON"
LEFT OR RIGHT
OF COURSE

the dynamo.
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The brushes of the inductor compass dynamo
are rotated from cock-pit panel, to the point
where the galvanometer needle will indicate
zero or center position, when the plane. is
being flown along the course corresponding
to tge setting of the dynamo brushes. If the
plane gets off its true course, the galvano-
meter needle will swing either to the right or
left, and the pilot then shifts his controls so
as to bring the plane back on the sourse, as
ig indicated when the galvanometer needle
again points to zero center on the scale.

of the illustrations herewith.  Whenever
he wished to use the periscope for looking
ahead, he simply moved a lever which pro-
jected a mirror on the end of a stick out
through a hole on the fuselage, as the illus-
tration shows. The image picked up on this
mirror set at an angle, was reflected onto
a second mirror set at a corresponding angle,
behind a hole in the instrument panel. One
of the mirrors became broken just before
the Colonel started for Paris, and when one
of the engineers checking up on the instru-
ments, asked if one of the ladies present
would like to donate a mirror for the Trans-
Atlantic plane, a riot was nearly precipitated.

There is regularly built a drift indicator
or gauge and also the drift is checked up in
some cases by dropping smoke bombs on the
water. Colonel Lindbergh carried these
smoke bombs but did not use them he stated,
he having calculated his drift from his true
course by observing the white caps and his
relative motion to them,

HOW THE INDUCTOR COMPASS WORKS

Most everyone is familiar with the
ordinary magnetic compass which indicates
true north by virtue of the magnetic at-
traction of the north magnetic pole of the
earth for the oppositely magnetized end of a
pivoted steel needle. The magnetic compass
of the familiar type, is liable to a number
of errors, and aviators in general do not
place too much reliance on it. In the past

few wvears, the inductor compass which
(Continued on paye 301)
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Berlin Landing Field at Night

By DR. ALBERT NEUBERGER

Below is a photograph of a Pintsch airplane weather
vane.

In the center picture may be seen the Pintsch multiple
e

lamp lighthouse.

ANY years have passed since the sig-
M naling systems of our railroads were

devised and developed. Decade after
decade constantly saw one improvement
follow on top of another until they have
given us an almost complete safety. The
same safety must be obtained for air travel.
Atlthough the number of flying routes is
proportionally very slight, many flying ma
chines now reach their destiny in the eve-
ning or in the night. To facilitate flying
at night inventors have developed a number
of remarkable structures, among which and

. &

\

£
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>
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R ¢
a ;\ lights are of lower power. For these course
%W lights, which have to be distinguished so as

before all others is the aerial lighthouse of
Mont Valerien in Paris. Here we see
the strongest source oi light upon the
earth. The rays from this huge lamp are
brought into parallelism by the use of a
perfect parabolic mirror or reflector. The
light of this focus for aerial travel is sent
out in the form of a beam and can be secn
at a distance of nearly 250 miles. The
towers with tlieir two projectors sending
out beams in opposite directions may be
seen on this page. These lights are carried
on a revolving platform so that the beam

disappears for a certain length of time and
¢ then reappears. This airplane travel light-

«.~( house makes the use of various directing
“< 1\ lights within the range of its beam unnce-
J}essary, and it belongs to the class of the

so-called pilot lights, while the course

AN,
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The Pintsch neon lighting

system on the Berlin Tem-

pelhofer Field may be seen
below.

-

W

to avoid confusion with other lights upon
the surface af the earth, and so as to be

recognized without mistake, various con-
structions have been invented.

Experience has shown that the visual
range of a light increases with the size of
the incandescent surface. This solution has
been found in the use of multiple lamps,
one of which appears on this page. The
jamps are arranged in the shape of a
truncated cone. Over the surface of such
a cone 96 lamps are distributed. A light of
this nature can be seen at a distance of 35
to 50 miles. The illumination oi the land-
ing field carricd out by the Dutch at Waa-
laaven is a model for other landing piaces.
Eight lights are placed around the field and
optical arrangements are so carried out that
cvery lamp sends out a beam that spreads
over an angle of 90 degrees and is directed
downward.

Pintsch's lighthouse with the rotating mir-
ror may be seen in the photograph above.
Note the construction and size of the re-

flector.

Here we have a view of the Waalaaven illuminated landing field. By using

this method the bioad field becomes as light as day and the airplanes

have little difficulty in landing even in spite of adverse wind conditions.
This mode of lighting has done much to eliminate accidents.

The Pintsch direction

searchlight for guiding
planes at night is shown
above.
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AT CHANCE
baby to live?

Less than your girl baby by
about 28 per cent.

This is the answer of Dr. Samuel J.
Holmes, Ph.D. professor of zoology at the
University of California, who has made a
tabulated study of the deaths of 3,405,464
babies, who died between 1900 and 1923, in
all parts of the United States, Lvery state
furnished its quota of these deaths, and the
information concerning them was taken from
hospital, municipal, county and state records,
so that it is official and accurate.

Out of this study, the most comprehensive
ever made on the subject, Dr. Holmes de-
duces two important conclusions :

First, that the malce is inherently
weaker sex.

Second, that man's inferiority in this re-
gard is a matter of heredity.

Up to and under one month, 137.2 boy
babies die for every 100 girl babics. At one

has your boy

the

By H. H. DUNN

Thisseven-months-
old baby girl has
one and one-quar-
ter chances to live
compared with one
chance for a
boy of the
same age, pro-
vided both are
given the same
environment
and care, Her
sex gives her
the better
chance for life.

month, the ratio increases to 138.4 to every
100 females, but then, the boys' chances of
life improve. At two months, 134.1 boy
babies succumb, as compared with 100 girls.
In the three to five months period, the ratio
drops to 130.6; from six to eight months,
123.4 boys die to every 100 girls, while from
nine to twelve months, the relation is 116.6
males to 100 females.

Under and up to one yoar, the average
mortality of babies in the United States is
128.5 boys to cvery 100 girls. Thus, your
hoy of one year or less has one chance to
live as compared with somewhat more than
one and one-quarter chances possessed by
his sister of approximately the same age. In
figures tabulated from 1914, when white and
negro vital statistics were scparated, to 1923,
it appears that the differences in the death
rates of the two sexes were somewhat less
for colored infants. FFor every 100 white
girl babies who died in that period, 131.5
white male infants passed out, though for

GIRLS
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What Chance Has Your Baby?

The Relative Life Chances of Boy and Girl
Babics at Various Ages

every female pickaninny, only 1.22 negro boy
babies died.

In England and Wales, from 1901 to 1919,
the ratio of boy baby deaths under one year
to girl baby deaths at the same ages. was
1288 to 100, slightly higher than in the
United States for the same period.

Dr. Holmes' tabulations show that in
places and in periods where infant mortality
is high, the ratio of boy deaths to girl deaths
is low ; and, conversely, where there is a low
rate of infant mortality, the death rate of
boys is relatively high. With the reduction

[ Jiwerace
UNDER | |3 70 6710 |9T0 | FOR
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Above is graphically shown the difference in

infant mortality between girl babies and boy

babies. The figures are the number of male

babies dying as compared with 100 girl babies
passing away.

of infant mortality which has been made in
recent years in the United States, there has
been a marked relative increase in boy
deaths. The sex-ratio at death—or the ratio
of boy deaths to girl deaths—varies with
the age of infants in the first ycar of life.
For young infants, it is high, but it de-
creases during the year.

“Following the course of sex mortality
after the first year,” said Dr. Holmes to the

(Continued on page 375)

Cause of Death
All causes ...,
Whooping cough .
Intluenza
Tuberculous meningitis

Study of this table shows
a number of interesting
coincidences of virtually
the same ratios from dif-
ferent diseases at widely
verying ages. These coin-
cidences are being made

Syphilis

the objects of further I Bronchitis ..... e
study by Dr., Holmes and }l’neur;wnia e a
: ironcho-pneumonia ...

his staff. Malformations ......
Prematurity ..........

Congenital ~ debility
Injuries at hirth

Respiratory tuberculosis .
Other forms of tuberculosis..
Diarrhea and ‘enteritis ......
Stomach diseases .....

Ul‘i}},}x RATIO OF INFANTS This yearling boy has one chance
Imonth 1 month 2 months 3-5mos. 68 mos. 9-12 mos,| to Hve compared with 1.16
37.2 138.4 134.1 130.6 123.4 116.6 chances of a girl one year old.
87.7 90.9 99.3 104.1 84.9 83.3 All boy babies, however, are
...... 144.2 158.8 135.7 135.8 133.0 129.3 handicapped by the very fact of
vee. 9501 161.1 111.2 132.1 120.5 107.4 their maleness.
vee. 1455 167.5 128.2 122.0 124.6 102.3 ST .
120.0 140.6 152.0 142.9 163.6 120.5 Sex ratios for deaths of infants
:;0.0 13.;.; lggi 5:3;34 157.? 12(;.; in subdivisions of the first year
138.6 143. 136. .9 121, 119, : :
...... 133.3 166.3 128.7 136.4 1248 1094 in the United States, based on
..... 128.2 128.1 130.2 129.3 120.1 105.8 figures for the years 1916 to
...... 135.1 146.8 139.0 143.1 135.7 121.8 1923, inclusive, are shown in the
oS 16 1336 109 ioan 1175 | tabte in which the figures are
..... 133.4 109.5 104.6 96.4 125.2 103.2 the number of male babies dying
...... 138.7 146.9’) 138.6 126.4 118.8 115.4 as compared with 100 gir! babies
...... 161.3 128. 142.0 Y e e
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THE MONTH’S SCIENTIFIC NEWS ILLUSTRATED

By George Wall

A German inventor, Franz Kruckenberg, has
completed the plans for a suspension railroad.;
The cars, which are driven by a propeller,
will attain a speed of more than two hundred
miles an hour. ., Although no definite steps
have been taken for the construction of this
road, the efficiency of the present suspension
system now operating in the Ruhr district
favors the plan . The inventor has patented
his idea in the United States and abroad.

2 S

Two double-headed electric fire and wrecking;
trucks will safeguard the lives of the motorists
who travel through the new Holland tubes
which connect New York and New Jersey. The
trucks have driver's seats, steering apparatus and
cranes, so that they can be driven in either direc-
tion without the necessity of turning. These
special trucks will be at the scene of an accident
within a moment’s notice and thus do much to-
ward preventing traffic blocks,

. o - e -'--—""-.‘,
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reception of tclephone messages in the absence
of the householder and for their reproduction
upon his return. It is attack:d to an ordinary
telcphone and directly connects the device
with the central operator.

zA cecent Swedish invention provides for the

s D

TAX!‘ CALL 7/‘1

against burglars the bank of England is
making provision for emergencies when,
for some reason, the bank staff might be
unable to lock the underground treasure
vaults. The vaults will be so constructed
that they can be flooded by the pressure
of a button zt any ome of three points.
These buttons, are to be located, one
within the baak, one elsewhere in London
and one in the vountry ten miles outside
of London.

Not content witk the usual precautlonsi

is illustrated above. These booths, placed at in-
tervals along the streets, are connected by wire to
theatres, apartment houses and the like, from
which, by pressing a button a call for a taxi can
be sent to the nearest booth. If there is no taxi
waiting the call is sent to the next nearest stand.

Vienna is now using the new ‘‘taxiphone” which£

It is suggested that if the Sherry-Netherland Hotel
had been equipped with a wholly inclosed clevator,
suitable to carry a 40-gallon chemical fire extinguisher,
the fire undoubtedly could have been easily ex-
tinguished in its early stages. The extinguisher would
be equipped with wheels, so that it could be moved
easily in different directions, thus making it possible
to reach all portions of the blaze. By installing totally
inclosed elevators in all of our large buildings, it
would be possible at all times and under all conditions
to reach fires in the towers. At present, although our
buildings are fire-proof, the smoke and fumes some-
times prevent the fire-fighters from reaching points
of vantage in time to prevent serious damage. An-
other idea is that such enclosed clevators are always
desirable for carrying passengers to the ground floor.
e

[
A long range searchlight gun, which flashes pic- 1
tures or images upon clouds, buildings or smoke
screens, has been perfected by the General Electric
Company. Projectors with a 60-inch searchlight
will throw a clear imag= as far as five miles. The
sky writer which has been perfected uses an
eighteen-inch searchlight and can be operated with
an incandescent bulb or carbon arc. The installa-
tion of these mew projectors will probably open a
new field for advertising. By imstalling these pro-
jectors in the suburbs of large cities it will be
possible to show any number of advertisements at
the same time, without having to construct the
costly frames and supports now needed for
luminpus signs.
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Here is a photograph of a doll weighted so that it will float in water to the same depth as a
human being would float in the same medium. Compare with photo at right.

F you contemplate the front cover of
this month’s issue of SCIENCE AND INVEN-
TION, you will be struck by what appears

to be “an impossibility.”

If you know anything about swimming at
all, you will know that it would be quite
impossible for the young lady to float on
the water as depicted in our cover illustration.

Furthermore, the ball which looks like
the usual large medicine ball used so much
at our sea resorts, could not possibly float
in water as shown in the illustration. If
the young lady were placed in water, as
she appears to be, she certainly would, if
at rest, sink so that practically her entire
body would be submerged. Not all people, it
may be said, float the same way. A thin
and emaciated person will practically sink
so that only the nose stays above the water.
The reason is that the human body has about
the same specific gravity as water, and
would sink at once to the bottom of fresh
water if the body did not contain a certain
amount of air, principally in the lungs, and
to a lesser degree in some of the other organs
throughout the body.

Certain parts of the body are heavier than
water, such as for instance, the skull and
the bone structure. This, however, is counter-
balanced by the fatty tissues which weigh less

than water. Thus, a fat man or woman can
float more readily in water and the body
will rise out for a greater degree over the
level of still water, than that of thin per-
sons. So delicate is the balance, that a
person will sink to the bottom if his lungs
become filled with water, which is sufficient
to make the body go to the bottom. If it
were not for decomposition setting in, which
gives rise to gases, the body would never
come to the surface again. It is these gases
principally which are responsible for a dead
person coming to the surface again.

What has been said here, about the human
body floating, holds good only for ordinary
fresh water. In sea water, which latter has
a higher specific gravity, the human body
does not sink as deep. For instance, the
water of the Dead Sea has a high specific
gravity while that of the Great Salt Lake
near Salt Lake City has a specific gravity
of 1.66, which means in other words, that
this salt water weighs about 60% more than
fresh water, the specific gravity of which
latter is 1.000.

Inasmuch as the specific gravity of the
human body is about the same as that of
clear water, it will be seen that it is impos-
sible for a person to sink in either the Salt

Lake, or in the Dead Sca, because even
though the person be emaciated, over 60%
of Lis body will rise above the water. From
this we can form an idea of just what will
happen if you submerge a human bedy in
liquids that are denser, or in other words,
as the scientists term it of a, “higher specific
gravity” than ordinary water.

_If you submerge a human being into a
liqud which has less weight than water,
such as, for instance, oil—which floats on
water and is therefore lighter,—even the fat-

A photograph of a toy

boat floating in water.

Compare this photo

with photo on opposite
page.

test person will sink rapidly if thrown into
a tank thereof. Any human being thrown
into lighter liquids would have a great deal
of trouble to keep afloat, and would have to
expend more energy to keep above the
surface. :

One of the lightest liquids in existence,
namely methenyl diphenylamine, would make
it quite uncomfortable for the person who

The iron weights used in

our experiments which
are ordinary platform
scale weights, are here

gseen floating in mercprg.

The weight at the right

is double and consists of

a two and a one pound
iron disk.

ventured into a tank filled with such a
liquid. Even with the most strenuous exer-
tion it would be impossible for the swimmer
to keep his face above this liquid, which has
a specific gravity of only 0.558, or about
half that of water. .
Furthermore, it is a well-known physical
principle that a floating body sinks and keeps
on sinking until it displaces its own weight
in the liquid in which it floats. You will
remember, the well known anecdote, about

An ordinary golf ball
sinks in water and comes
to rest at the bottom of
the vessel. Many golf
enthusiasts know this,

Archimedes and his famous bath; when he
found that his body displaced enough water
to make his bath tub overflow, he ran out
into the street, oblivious to the fact that he
wore no clothes at all, shouting “Eureka” (I
have found it.) What he found was the law
of specific gravity mentioned above, that is,
a_floating body displaces the same weight
of water that 1s equal to its volume.

In water, a tennis ball
sinks to one-half its
height as indicated in
the photograph here.
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TheImpossible
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Going back to the Salt Lake experiment
where we noted that it is impossible for a
human body to sink, we can now imagine
liquids still heavier, where the body will
submerge even less.

This is the idea behind the cover of
this issue of SCIENCE AND INVENTION.

What then is the answer? Mercury,
popularly called Quicksilver.

Mercury is the only metal that is liquid,
and the reasons why this should be so are
still only understood rather vaguely by our
scientists. Mercury by no means is the heavi-
est element, although it is popularly thought

so. The specific gravity of this metal is
13.595 at 4° Centigrade. i

There are, however, some metals heavier
than mercury. They have a specific gravity
as follows: Gold—19.32 at 17.5° C.; Iridium
—22.42 at 17° C.; Osmium—22.48 at Atmo-
spheric temperature; Platinum—22.35 A;
Tantalum — 16.6A ; Tungsten — 18.7A ; Ura-
nium—I18.68A.

Let us now imagine a lake of mercury.
Here the appearance of a human body float-
ing will be exactly as that shown on our
cover illustration. The lake of mercury,
which looks like calm water, is supposed to
be about 22 inches deep, with the young
lady resting exactly as pictured. Only one-
thirteenth of the human body can be sub-
merged while floating in mercury, while
twelve-thirteenths is out of the mercury. In
other words, only an exceedingly small por-
tion of the body can be submerged while
at rest, when floating on a lake of mercury.

The young man shown in the illustration
would find some difficulty to stand in 22
inches of mercury, as he would have trouble
to maintain his balance. The tremendous

specific gravity of mercury as compared with
that of the human being, tends to push every-
thing lighter in an upward direction. There-
fore the young man as pictured would only
stand in this position a second or less after
which he would fall over, and splash on top
of the mercuric pool.

The heavy medicine ball which in water
would be practically submerged, would float
exactly as shown, only 1 or 2 inches being
submerged below the surface of the liquid.

To show what effect mercury has on vari-
ous different everyday articles, we performedl
a number of experiments in SCIENCE AND
InvEnTION Laboratories, and the photographs
reproduced herewith show some of the
results,

. \’\’5: first took a celluloid doll, and loaded
it w.lth buckshot, in such a way that when
floating in water it would duplicate exactly
the condition found if a human being were
floating. This condition is shown in the
illustration where the doll floats exactly as
would a human being in water. Then the
same doll weighing exactly the same amount,
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Is Possible
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GERNSBACK

Physical Society

was placed upon mercury with the result
as shown.

We might state that we would have liked
to make the cxperiment with a full grown
human being, by using a bath tub full of
mercury, but unfortunately, this would have
taken ncarly 31 tons of mercury, which at
the present value of mercury, $2.00 a pound,
would represent $121,632!!  We thought we
had better not attempt this experiment, be-
cause in the first place, we probably would
not have becn able to find that much mercury
even in New York City, and secondly, if

This is the sameﬁioll as in the photograph on the opposite page.

It is here floating in mercury.

ote that daylight can be observed beneath the neck and knee.

does not sink in at all. By beating the sur-
face of the water rapidly enough he can thus

run on top. This can be likened to the
skipping stone. with which we are all
familiar. Of course, surface tension has

something to do with the phenomenon. A
problem now comes up: Suppose we had
our imaginary lake of mercury. How fast
would an average man have to run without
sinking into the mercury? And is it pos-

The wooden boat made to
sink in mercury to a
depth identical with the
same vessel in water re-
quired an additional
weight of 3% pounds,

we had poured the mercury into a standard
cast iron bath tub, it might even have
burst into picces, sending the quicksilver
in all dircctions due to tremendous weight
of this liquid.

In some of our illustrations, we have
shown how even iron weights float easily on
top of mercury.

A toy hoat is also shown floating in water,
and in order to make it sink to the samec
depth in mercury, it was necessary to place
iron weights on it weighing 3% pounds.
This, not withstanding the fact that the little
hoat only mecasured 9% inches long, 2%
inches wide and one inch deep.

A most interesting photograph shows a
heavy solid glass inkstand floating on top
»f the mercury, as well as a small “B” bat-
tery. Although heavy and solid you can
scc how nicely both float, just as a cork
would float on water. A pair of pliers is
scen floating between the “B” battery and
the glass ink well.

A surprising photograph is the one that
shows the golf ball, which, of course, sinks
to the bottom in water, and even sinks much
further in the mercury than one would at
first suspect. IFor instance, a tennis ball
in water sinks almost all the way down,

sible for a man to run on the surface at
all? Theoretically, of course, it is possible,
if he runs fast enough. From a practical
standpoint it is hardly possible for a human
being to run fast enough, without sinking
into the surface of the mercury. Then, too,

A glass ink well full of
ink, a pair of cutting
pliers and a ''B” battery
float in mercury. Observe
how the ""B" battery tips
at an angle. Its construc-
tion makes it heavier on
one side than on the
other.

if he sank into the mercury at all, his mo-
tion would nccessarily be retarded, because
the mercury itself, in closing in over the
foot, would very likely retard his motion.
On the other hand, referring back to the
lizard, the surface of the lizard’s feet, as
compared to the rest of his bhody, is quite

.

in mercury it practically does not sub-
merge at all. The reason here, of course,
is that the specific gravity of the golf ball is
quite high. In other words, it is rather
heavy, and that is the reason why it sinks a
little” further in the mercury than does the
tennis ball,

An interesting prollem comes up here,
which has not been solved entirely. In South
America there is a small lizard which can
actually run over a solid shect of water
without sinking into it. Now, the little
lizard weighs more than the water, con-
scquently he should sink through the surface
of the water and go below it. The point,
however. is that he runs so fast and his mo-
tion along the water is so rapid that he

Mercury supplicd through the courtesy of Chas.
yCaopcr and Son, New York City,

How golf enthusiasts

would appreciate a lake

of mercury instead of

water. Observe how the
ball floats.

large. This is not true of the human foot,
where the surface is rather small. Further-
more, if the human being had four feet he
would not have to run as fast on the sur-
face of the mercury as with the two he has.
Moreover it is questionable whether he could
do the trick at all, due to his high center of
gravity, which would tend to upset him,
while the lizard’s center of gravity is not
much higher than the feet, and consequently

A tennis ball seemingly

rests upon the very sur-
face of the heavy, silvery,
metallic fluid.

he has no trouble maintaining his equilibrium.
You might say, therefore, that for practical
purposes it would be impossible for a man to
run along the surface of liquid mercury,
even it he could run fast enough.

It is interesting to conjecture at this point
as to just how difficult it would be to remain
afloat in liquids as light as ether or even
gasoline. The questions naturally arising
arc: Can our best swimmers remain afloat
in either of these two liquids? Can any of
the present swimming animals remain on the
surface in these liquids? The feat would
seem quite impossible in liquids having a
specific gravity of approximately one-half
that of water, one of which was mentioned
in a previous paragraph of this article, un-
less the swimmer himself very vigorously
moved his hands and feet, thus keeping his
licad above the surface of the liquid.

One might even attempt to calculate the
spced of swimming in a body such as
mercury, the friction of which is slight but
the buoyancy of which is very pronounced.
Would the hands of the swimmer ship

through the mercury more so than they do
in water; or would the swimmer be capable

of phenomenal speeds; are interesting ques-
tions to cogitate upon.

Another very interesting problem is the
reason why the B battery tips over at an
angle in the mercury. These batteries, as
we all know, are made quite expertly, and
the weight of cach individual cell should
practically correspond to that of the ad-
jacent cells.  \What then makes the battery
tipf Does this illustration not prove that
ohjects floating on mercury are not neces-
sarily level?

What does all this prove?

In the first place, never trust your senscs
too much. What appears impossible at a
glance, may not be so impossible after all.
At the same time, we have gone to this
length to show these experiments, because
there is no telling that somecone will not put
the experiments to some practical use in
somme way of which we do not even dream.
Mecrcury is used a great deal in the arts
as well as in the industries, and we believe
there are many other additional uses which
are not in common practice, simply for the
rezson that many people do not realize the
imnortance of mercury.
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Scientific Novelties

Dr. George D. Meeker and Clifford Muth
are shown at the right administering an
ultra-violet ray treatment to queen bees.
The egg laying capacity of the queen is
greatly increased by the application of
ultra-violet rays of light for about three
minutes each day, extending over a period
of days. A similar line of investigation is
being undertaken at the University of

Cincinnati. —

<

Professor Dayton C. Miller is shown at
the left holding a glass flute which gives
nearly pertect notes. Professor Miller
found that the tone quality of the flute
improved with the increase in density ”
of material. and that a solid gold flute —
has a wonderful rich tone which can not
be achieved by any other instru-

ment. Platinum, which is denser

than gold, will make a still more 7
admirable flute. The gold flute {
is the only one of its kind in
—— existence.

Tests were re-
cently made on
a new airplane
stabilizing de-
vice, designed by
Robert Mitton.
In a plane
equipped with
this mechanism,
a pilot flew for
forty-five min -
utes with his
hands owut-
stretched. The
stabilizer is
shown in the
photo at the left.

The compact movie projector, sh>wa above, has been

perfected in Germary and is ragidl> b:coming popular in

European homes. The device is smmall in size and can be
operated from an ordinary elsctric light socket. \,
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The strength of
!

TR an egg shell was
recently  tested

at Cornell Uni-

wap RSP

st pn’ﬂ& K

The small children’s automobile shown above has
SHEALED E66S ;
= e sl

versity. A 16- been perfected in England. It is driven by an
pound hammer electric motor geared to one wheel, thus eliminat-
failed to dent the ing the uszge of a differential.

shell, when
dropped on the
egg repcatedly.

g,utl“""‘:

A portable X-ray and
fluoroscope have been
used successfully in
detecting contraband
liquor in a load of

baled hay.

Claire Windsor, motion picture
actress, is shown below with her
new invention, which consists of a
small mirror mounted on the horn
fbutton with a light and a reflector

placed in back of it, thus enabling
the user to “make up” at night. /

v

S




Science and Invention for August, 1927

Electrocuting Flies

By A. N. MIRZAOFF

Y UMMER has its pleasures but also its
troubles. In our homes in particular
flies. worry us, but happily today we use efh-
cacious means for destroving them, such as
sticky paper, bottle traps in the form of
vases where the insects drown themselves in
soap suds, poison paper containing formalde-
hyde and which is called “Fly Paper,”
which is used by moistening it and putting
it in a plate and has a deadly effect in its
action upon flies who eat it. According to
Triltat and Legendre, the best way to use
this material consists in making a mixture
15 per cent. of commercial formaldehyde,
20 per cent. of milk, and 65 per cent. of
water in large flat recipients. The flies at-
tracted by the milk imbibe the liquid and
their bodies fall in great bunches, not in the
recipients, but around them, and sometimes
at quite a distance.

But recently means for electrocuting this
pest has been invented. The new electric
fly killer consists of a strip or bar of insu-
lating material, around which wires are
wound, insulated one from the other. Each
wire is connected at one of its extremities
to one of the poles of an electric circuit;
the other ends are disconnected. Now if a
fly alights upon the bar it connects clectric-
ally the two wires, the spark flashes across
and the insect is stricken with electricity.
It then falls into a sort of a little bowl at
the foot of the apparaus containing water
along with a few drops of kerosene. As
this recipient is attached to the bar by means
of screws or a bayonet joint, it can be easily
detached from time to time for throwing
away the corpses of the flies.

The constructor has produced various
models of electric fly killers which act with
a current direct or alternating at 110 to 250
volts. Some are adapted for workshops or
kitchen, others for stores, for restaurants
or for living apartmemts. For bedrooms,
the type adopted contains an electric lamp
burning behind a screen arranged within a
little cage. whose bottom is the cemetery
for flies. The apparatus is placed above the
bed. perhaps on the night table for example.

Above tae fly-killer installed in the bedroon.
Below is a view of the apparatus as used in
the kitchen.

In the darkness of the room, the insects at-
tracted by the light begin to fly around the
fatal jar; they alight upon the wires, to
which they may be attracted also by some

- by & .o
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The fly-killer is camouflaged for the dining
foom; it is carried on a stand to protect a
sleeper.

sugar. It is to be remarked finally that this
ingenious fly killer only consumes current
during the instant of electrocution and con-
sequently costs practically nothing to run.

Ocean Tybe Eliminates Sewage

SEWAGE PUMPS %
a8 REQUIRED e

24 FT.(DIAD AT
LEAST

Edward Hatch, of the Merchants Pollution Committee has advocated
special means for ridding New York harbor of filth.
been made that tunnels or tubes be constructed under the city and far out
The building of a tunnel 20 or even 30

to the sea under the ocean bed.

The suggestion has the harbor.

miles under sea bottom is feasible.

20 70 3‘% MILE SEwWER A

PE LINE

Sewage pumps lacated beneath the city would force the refuse out beyond
Probably no other city in the wodd is called upon to dispose
of its sewage urder such adverse conditions as is New York, and the
suggested plan should provide an efficient means for disposing of the

waste matter.



306

Gunpowder Seap
Catapult for Battleships

NEW means of starting hydroplanes

from the decks of battleships has just
been perfected. This system uses a gun-
powder explosion to provide the necessary
motive power to throw the airplane irom the
turret of the ship. By viaryving the amount
of powder used, the plane may be sent at

PISTON

EXPLOSION
CHAMBER

EXPANSION
CHAMBER

SHELL FIRED HERE

(':YLINDER

lane
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This illustration shows a

5.100-pound

amphibian-

plane being shot from the
top turrct of the U.S.S.

West Virginia

Angeles harbor.

PN

—

in

Los ‘

Details of the
construction of
the new cata-
pult are shown

The illus-

any required speed into the air.
tration shown here describes the method
used in this new invention. The plane is
hoisted onto a moving carriage on the cata-
pult, and the engine is started. A specially-
designed brass shell is placed in the explos-
ion-chamber and fired. The expansion of
the gas due to this explosion, moves a piston
attached to a cable terminating at the mov-
ing carriage thus driving it with great speed
along the runway. The moving carriage
strikes the buffer which immediately stops
it, and due to its inertia the airplane
keeps on moving. The advantage of this
svstem over the compressed-air system pre-
viously used is that the apparatus is much
more cuompact and no heavy machinery is
needed. The compressed-air system requires

f

HE best and most hygienic re-

guirements of work bring the best
results. It is evident that the rapidity
and correctness of typewritten matter
must suffer when the typist has her
copy in an uncomfiortable position,
when the source of light is poor, or
does not give sufficient illumination to
the keyboard and manuscript. A very
good solution of this problem is pre-
sented by a new conception, which is
based on a characteristic lighting ar-

v v vvvvv—

The complete
catapult-action is
shown here. The
moving cafriage
on its rails and
the buffer are
shown: explain-
ing the action
that takes place
in throwing the
airplane into the
air. The cablec-
movement is also
shown in this il-
lustration.

bbb s

heavy machinery to keep the air at the cor-
rect pressure. \With this new system any
quantity of the shells may be stored in
comparatively small space and thus innum.

in this illus-  erable flights may be assured. This system
tration. is being installed on many of our large
TITTTTTT7700TF el battleships.
PLANE RELEASED FROM
CARRIAGE AT END OF
TRAVEL
™~ RELEASE
BUFFER
o
RAILS? MQVING CARRIAGE ‘ ?
CABLE TENSION
\ BREECH BLOCK ADJUSTMENT

\

POWDER EXF

GUIDES

rangement. The text to be copied is directly
ahove the feed-roller, level with the eyes of
the tvpist, so that she can read her short-
hand copy withont having to bend over. A
lamp is so placed that its light is divided
between the copy. the keyboard, and the
paper. A metal screen which acts as a re-
flector prevents the light from dazzling the
tvpist. The new copy-holder is screwed
down on the surface of the typewriter-
table, or is simply clamped there. A smaller
light may be used, saving eclectricity.
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Do Plant Odors Attract Insects ?
e L s =

SOURCE OF

The apparatus used in testing this theory is
shown above, and it will be seen that a ma-
jority of the insects follow the source of odor.

ARE insects attracted to certain plants
through their sense of smell? By dup-
licating certain odors artificially, can in-
sects be lured to their destruction? Enty-
mologists have been working along these
lines for some time and are fairly positive
that insects have definite senses which can
be utilized by man in his continual warfare
against them. The Bureau of Entymology
of the U. S. Dept. of Agriculture has de-
veloped a sensitive instrument called an in-
sect “Olfactometer,” and by its use consid-
erable progress has been made in determin-
ing the action on insects of odors from plant

This illusgr;tion shows how plants may be protected by attracting insects with stronger odors than
the living plants give into the specially arranged traps in which they are speedily killed.

extracts, from plants, or from insects them-
selves.

Briefly described by Dr. N. E. McIndoo,
entymologist of the U. S. Dept. of Agricul-
ture, the insect “Olfactometer” consists of
a specially constructed Y-tube through
which insects pass from a dark chamber,
being attracted by a light suspended near

Practical Grafting Methods

1 PoTATOES GROWING ON
VINE

The above illustration shows some unusual results obtained by grafting.

shown.

Several methods are

The saddle-grafting is used to graft a branch of one specie onto a plant of another type.
This is shown in the drawing of potatoes growing on a tomato vine.
method is shcwn in which the green shoots and leaves of one plant are grown onto another.

Another illustration of this
The

approach grafting is used to combine two growing plants to produce unusual fruits and leaves. It
would be rather queer to start eating a cucumber, and when half through discover one was eating

a squash,

The method is shown in the illustration.

Author please send nome.

the free ends of the forks of this tube. The
principle involved is to attracts the insects
equally toward the entrances of the forks by
the light stimulus, but when ready to enter
these forks, they are influenced unequally
by the odors drawn through the forks, thus
leaving only the olfactory responses to be
recorded.—S. R. Winters.

A Buttonhole Tip

If you have ever worn a flower in your button-
hole and wished you could have kept it fresh,
you will appreciate this tip.

WHEN flowers are used for buttonhole
or bouquets they are apt to fade rather
quickly. In such cases a very good thing
to do is as follows: Soak a piece of cotton-
wool in salt and water. Then wrap this
around the end of the stalks. Enclose the
cotton-wool with a piece of tin-foil, and
you will find that the flowers remain as
fresh as if they were in a vase of water.—
S. Leonard Bastin.
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Photographing
Electric Flashes

photographs  at
rate of 2600

shown of
alyzed.

an  electric

eye. “p

the new camera.

As a result of an
invention of a cam-
era which will take

second, the picturcs
electric
flashes may be an-
“A" shows
flash
eight feet long as
seen with the naked
shows
the actual contorted
path followed by a
flash as disclosed by
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Gold from the Air -

HE governmeat is “picking gold out of the air” '4‘\

through a device in the U. S. Assay Office in Wall g | {
Street, which recovers metal that formerly went up the wad
flues in a smelting of gold imports, and the product of $ ’
domestic mines into gold bars. A giant fan drives gases :

from the gold-smelting furnaces up the stack to settling
chambers, where the gold is precipitated by an electrical
process before the residue fumes are driven out 300 feet
in the air. The gases pass between two adjacent ele-
ments, one of which is grounded electrically, while the
other is connected to a source of high voltage. An elec
trical action is set up which precipitates the suspended
particles from the gas from which they drop to a col-
lecting chamber below.

w_ 10 HIGH VOLTAGE
MACHINE

GOLD PARTICLE » PRECIE-N
TPATED OV DO eLE Tt
CHARGE ON PLATES 18 Sl
PATHS OF DUSE Latia !

An invention devised to provide a meaas whereby the hair of a wig can be
elevated or made to stand on end, so that the wearer can register fear, by
elevating the hair and changing the expression on his tace, has just been pat-

ented. This wig which is of great assistance in motion-picture photography

also provides a means for holding the hair elevated as long as desired. The

inserts show the method of constructing the wig. A tube is attached with the

rear part of the wig, and its other end connected with a bulb which will inflate
the wig member and cause the bristles to rise when the air enters it.
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Trick Sharp Shooting =g

By SAM BROWN

ASH s

.V v N
STEEL CAP

] < 0
In the above diagram we show a series of methods for producing very real-
istic trick sharp shooting which may be used by amateurs for minstrel ner-

ROPERLY presented there is no way to

detect fake sharp shooting from the real
thing. In the case of hitting a ball in mid-
air instead of using a single shot from a
revolver or rifle, the sharp shooter employs
buckshot, which spreads over a considerable
territory. The two-gun man who hits two
salls thrown simultaneously uses one gun with
bird shot and another containing a blank,
A series of minute white targets can be

oL -
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destroyed rapidly by paintng a white dot on
a black balloon and then placing the balloon
in front ¢f a dark background. A shot
striking within six inches of the white spot
will cause the spot to vanish. In the cigar-
ette trick a blank is used in the gun and a
pin held between the teeth releases the cut
tip of the cigarette. An apple may be shot
from a person’s head by hitting a target
placed above and in back of the background.

TI{E magic ball of
Zanoni is a ball
which, at the command
{ the operator may be
made to slowly rise
from its resting place
and remain suspended
in air while the oper
ator passes a hoop
completely around it
Then. at command.
the ball may be made
to dance a jig to the
merrv tune of the or
chestra. The ball it-
self is constructed o
cork. celluloid, balsa
wood or other light
material and is shown
in the detailed draw-
ing. The pedestal is
made of concrete or
any other material and
is painted to harmonize
with the magician’s
other  paraphernalia.
At B there are a ser-
ies of openings which
lead from the inside of
the pedestal to the top

= i

70 BLOWER

The Magic Ball of Zan

printe,
SPREAD OF SHOT
BREAKS BALL

sl

CIRCLE
PAINTED
WHITE

formances and other shows and which will show extreme apparent skill at
handling a rifle or a revolver. The methods are explained in the text.

A pointed wire strikes the apple, knocking
it from the man's head. A name may easily
be punctured in a cardboard if the cardboard
is cut and threaded as indicated at A, A, A;
jerking the thread tears off the tiny retain-
ers in rapid succession. The light shows
through the openings thus formed. A steel
punch may be used to cut the name in the
black cardboard. The punch should be quite
sharp and thin. Blank cartridges are used.

oni

the bottom there is a

tube communicating
directly with a blower
located beneath the
stage or for that mat-
ter the blower itself
could be mounted
in the pedestal making
the device more port-
able. By controlling
the valve either from
back stage or by the
perator’s foot the ball
may be made to rise or
fall at will. There is
onlv one objectionable
feature to a stunt of
this nature, and that
is that the noise of the
escaping air can be
heard and consequently
an orchestra should
play while this stunt is
being produced. TInas-
much as the ball is

made to dance in time

of the stand, and at

In the diagram at the left. A is the ball; B, air passages; C, vase; V, air charnel with valve.

with the music. the
music acts as a perfect
mask. and seems to be
an addition to the per-
formance.—J. Butzer.
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LATEST DEVICES
of
THE MONTH

The false eyelashes shown in the above photo
are the latest in beautifiers. The eyelashes are
made in various sizes and shades to suit the
individual taste of the wearer. They may be
attached at a moment’s notice and will stay in
place all day long even though the wearer may

take violent exercise.
Courtesy C. Nestle Co.

/
st
.“:‘. 2
NOVEL CIGAR LIGHTER

The cigar or cigarette lighter pictured above
will doubtlessly be weclcomed by many smok-
ers. both for its pleasing appearance and for
its uscfulness. The lighter is small and com-
pact and can be easily held within the palm
of the hand. It should find and fill a needed
place in the den or club room. The lighter
has a switch in back of the body. It connects
with the house lighting circuit by means of a
cord and plug. Resistance wires beneath the
mica window become heated to incandescence
when in use. This lighter will climinate the
fire hazard which is always attached to
matches,

Courtesy Owl! Mfg. Co.

NEW

-

A photograph of the headlight dimmer with

the cover removed is shown above. Note the
contacts and the heavy spring whxcl"l keeps
the push button raised. The mechanism can
be quickly installed on the floor of the car
within easy access of the driver’s feet, It
should eliminate many accidents which occur
when driving at night, usually caused by
blinding headlights. At the right, the con-
nections for the headlight dimmer to the
switch on dash, are shown.

An automatic radio timer clock is shown
above. By means of this ingenious mechanism
it is possible to turn the radio set on or off
at any desired time. The clock can readily
be placed on the radio receiver itself.
Courtesy Timing Appliances Corp.

GOLF AID

The putting aid shown above will do much
to improve the golfer’s score, if used assid-
uously. It has been designed to correct any
faults in the golfer’s stance and to enable
onc to get the correct swing.

Courtesy P. A, Vaile.

HEADLIGHT DIMMER

CASH
SWITCH

At

A view of the headlight dimmer
installed with the cover removed.

Science and Invention for August, 1927

The device shown above stops mouth breath-
ing and snoring. A comfortable cap-like
affair is fitted with an adjustable strap which
passes beneath the chin.

H. P. White.

“HORO-MEMO.”

Above is a new device for office use which
has recently appeared in Paris. Each day has
its sheet, and this is ruled off at the right
and left hand sides into one-quarter hour
spaces. There is a key to correspond with
each space, and this is turned opposite the
space which has been marked. A bell rings
at each marked quarter of an hour.

Courtesy C. Mamet & Co.

| = o ki

TOOTHPICK VENDER

The automatic toothpick server shown above
and to the right will eliminate the unsanitary
way of handling all toothpicks. Simply press
on the lever and a toothpick jumps up. This
article will be found very handy in the home
as well as in restaurants.

J. B. Roswick and Standard Mfg. Co.

N

Conrtesy Barkelew Electric Manufacturing Co.
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Artificial Fog Latest Nature Study Afforded
German Military Device By Captive Ant, Colony

TRy

Ants may seem rather unusual creatures to keep as pets, but they

may be confined in a glass cell, as in the photo above, and will afford

much instruction and amuscment.  Two glass plates are spaced

about %% inch apart, and the intervening space is filled with damp-

ened, screened sand and lcam in which the ants will burrow.—
Prof. F. E. Austin.

Giant Star Dwarfs Universe

AIRPLANE FLYING 200 MLPER HR TAKES 270YEARS
TO GO AROUND MIRA

[—

German military and naval forces are reported to have made success-
ful experiments with a new “artificial fog” which screens an area !
almost completely. The fog is chemically produced, and the reagents .
used in its production may be carried in small containers. It is
claimed that the fog is harmless, except as it causes slight coughing COMPARATIVE
among those who spread it. SIZE OF SUN

Mira, one of the most important of the variable stars, is so large that an air-
plane at 200 m. p. h. wauld take 270 years for a complete circuit.

Suicide Among Scorpions

OUNT A. N. MIRZAOFF recites ‘ ‘ J E are accustomed to think of
that he has been able to make scor- our sun and our universe as

pions commit suicide by encircling the ultimate in magnitude. The as- PPt LA "'-.,.
them with a ring of hot coals. tronomers tell us, however, that the ot EARTH— .,
distances of interplanetary space are o s,
utterly incompre- ° i L
hensible to the hu- &5 .

There has always been

S
Cd

man mind, and

much doubt as to the 0 "
possibility of a scorpion that_ some of t}!e S \
committing suicide. Ac- bodies in this J \
cording to the best au-  gspace exceed our N s
thorities, this can never conception of im- :‘ - _,“
take place. mensity. One of ¢ SUN Wi, -7 :
these heavenly : _\_‘_;"Of - '
wanderers, known g fee=T ) H
as a variable star - " H
hecause of its peri- DIAMETER OF EARTHS ORBIT /
vz, 0dic changes in \ 185800,000 MILES /
brilhance, is Mira, \ J
Ceti Omicron. Ls- X
- timates of Mira’s N
g size vary with different \
i 2 observers from 75 mil- KN
lion to over 300 million Seo
While scorpions themselves are not ex- miles in diameter. The -
tremcly poisonous creatures, they are dread- two drawings given MIRA
ed by the natives of Central Asia. Bites There will help you to imagine how
from several scorpions can produce death. truly tremendous this star is. To DIAMETER

Authorities claim that scorpions never give some idea of the size of one of 15.000000
actually puncture themselves or cach other, the far-distant variable stars of M|L£s\ =
even when fighting. They cannot be induced our solar system, a conservative =
to sting themselves by a ring of coals or by estimate of Mira's size gives it a —
any other method except force. Their poi- diameter considerably over two-
son does not affect them. Practically every thirds as great as the distance from
poisonous animal is remarkably resistant to  the earth to the sun disc]osing a
its own poison. What probably happened mass beyond human conception.
was that the scorpion was scorched to death. —C. N. Holmes.
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Antique Electric Lights

The illustrations below show the evolution
process through which the present day drop-
light passed. The lamp at the left was
supported by small strips of molding and

;‘,J

1

The other
drop-light was popular in this country at the

came into use in Europe in 1883.

same date. At the bottom of the dyawing is
an ijllustration showing the first flexible lamp
cord which consisted of conductors sewed in
the edges of a woven fabric. This suspender-
like arrangement was used in the Edison home
at Menlo Park in 1881.—Edison Monthly.
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Summer Bathing in Winter Time

BY using concentrated heat rays, it will
soon be possible to enjoy your morning’s
dip in the ocean, despite the fact that it is
mid-winter.  Several large electric heaters
are fitted with reflectors so that the heat rays
may be concentrated and directed to any spot

desired.  These concentrated heat rays will
melt the ice and snow and warm the water.
The bathers will be able thus to cnjoy a
beneficial salt or fresh water swim in the
heart of winter. This novel scheme was
suggested by a German genius.

SECRETS OF THE FLOWER

style or tube of the pistil has been low-

ered and when the bumble-bee visits this
flower the style rubs on the back of the
pollen laden insect and a number of pollen
grains adhere to the gluey surface of the
stygma whereby the flower is fertilized which
may now proceed to seed formation thus in-
suring the continued existence of the species.
The movable lever arm of the first flower
returns to its normal position when the
humble-bee leaves the flower and is thus able
to give another light shower bath of pollen
to the next visitant,

A different method is employed by some
of the leguminesae to provide the honey
seeking bees with their pollen. A kind of
a hurling device is used in the family of
Spartium as well as among some others.
Here the lower lip of the flower, which
gives an casy method of entrance to the
flower, is connected to the pistil and the
anther and bhoth are in tight tension, like
the spring of a watch. When the bee ar-
rives on the landing stage of the flower,
its weight presses the floral leaves down-
ward whereby the anther and pistil are re-
vealed. The anther presses against the
ahdomen of the bee covering its hairy body
with pollen by means of hurling the grains
against it. The bumble-bee hardly notices
this and continues its search for nectar.
Such an opened flower is seldom visited
. again for the bumble bee has provided the
pistil with pollen taken from previous visits
to other flowers of this species.

The long flowers of Aristolochia are pro-
vided with downward pointing hairs in the
carly parts of life. This permits tiny in-
sects to enter but not to pass out. And as
these creatures seck a way of escape, they
circte the inner part of the flower again and
again, the anthers, in the mecan time drip
pollen grains and when the insects are cov-
ered with them, the hairs which prevented
the escape of the insects, fall off and so

I.\' another flower of the same species, the
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permit the creatures to emerge from their
trap. Then the tiny insects go to another
flower and fertilize it with the pollen un-
willingly taken from the first flower. When
this has been accomplished the flower closes
by means of a floral flap which originally
was erect but now covers the entrance to
the flower.

Spartium junceum flower front 2,
side 2 closed and 4 opened. Flower

opened by bee 3. Section through
flower showing pistil and anthers 1.

The beautiful flower of Yucca filamentosa
is entirely dependent upon the Yucca moth
(Pronuba yuccasella) without whose aid it
is incapable of producing seeds. But on

the other hand the moth can not propagate
its species without the plant. The female
of this moth goes into this flower to seek
pnllcn.

With this ball of pollen the moth leaves
the flower and sceks another one. Here it
looks for the pistil and places the ball of
pollen on the stygma after depositing a few
cggs in the style. The pollen fertilizes the
flower and, after a few days, the ecggs
hatch and the tiny caterpillars feed on about
twenty sceds.

Another peculiar method of propagation
is found in the tape grass (Vallisneria
spiralis) a water plant much cultivated in
aquariums. The male flower is produced
within two transparent leaves which have
come together to form a bubble. They
are found under the water near the bottom
where they cluster together like the grapes.
The female flower develops a long spiral
thread, which lifts the flower slightly above
the surface of the water. At the time of
fertilization the male flowers loosen them-
selves from the plant and rise, one by one,
to the surface of the water. Here the
flower opens and three leaves fold back and
expose the anthers. This entire device re-
sembles three miniature boats held togethey
at one point and it is from this central
point that the anthers rise slantingly up.
ward. The boats are carried hither and
thither by the wind not capsizing nor ship-
ping water. They float aimlessly about
until they come to rest near some solid
substance especially if it is slightly indented
like the leaf of the female flower. If the
two parts of the flower do come in con-
tact then the pollen is given to the female
flower thus fertilizing it. Then, in a little
while the flower is again drawn under the
surface of the water due to the twisting
of the long stem carrying the female flow-
ers. The windings of the cork-screw
like thread gradually are brought closer to-
gether so that the seeds, when they are
finally ripe, are very close to the bottom.
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The Hon. John Collier’s famous painting ‘A Glass of Wine With Caesar Borgia” in which a Raman noble is being iorced to drink a glass of wine
that he suspects is poisoned, by Caesar Borgia (head bowed) while the beautiful Lucretia Borgia looks om.

Traceless Poisons— Nonsense

The Dead Tell Too Many Tales and Besides Science Knows All About How Poisons Act

T seems that the use of poison as a

favorite method of committing a crime

is fast dying out in the United States.

National records show that there has
been no notable cases of the use of poison
for more than a decade.

Such things as ‘“‘traceless poisons” exist
only in fiction say medical authorities. Deputy
Police Commissioner Joseph Faurot of New
York City and Edward H. Smith, both of
whom have made life lang studies of poisons
and their effects, find that the use of poison
for criminal purposes is made exceedingly
difficult because poison is very ha-d to pro-
cure, contrary to popular belief.

“The old saying that dead men tell no
tales,” explained Mr. Smith, “is far from
the truth in this scientific age. Fvery body
tells its own tale, either chemically or physi-
ologically. And the test tube is the silent
witness that sends most poisoners to the
scaffold.

“Of course in fiction it is necessary to
create weird poisons 1hat leave no traces,
one of the most popular with the writers
being the East Indian herb dhatura. But
the poisoner who learns his trade through
reading will not practise it long. For, be
it dhatura or arsenic; each leaves an indel-

By UTHAI VINCENT WILCOX

ihle record for the laboratory or dissecting
rooms,

“Mineral poisons such as arsenic or the
cyanides leave definite chemical deposits in
the body that can be easily shown in court
by a few standardized chemical reactions.
Vegetable poisons do not leave as a rule
such definite chemical traces but on the other
hand they make certain changes in the
human body that are easily recognized as
the evidences of the use of that particular
poison.

THE CHEMIST AN AID

The modern detective who wages his wits
against the poisoner is the anatomist, toxi-
cologist or analytical chemist and the would-
be criminal has to go to the greatest lengths
to hide his tracks. One of the cleverest
cases of the latter type was that of Dr. Rob-
ert Buchanan, who gave two poisons, cne
to hide the traces of the other. He first
administered morphine to his wife and then
belladona to dilate the pupils of her eyes.
The result was that two physicians who
attended the dyving woman laughed at the
suggestion of morphine poisoning, because
she showed none of the well known symp-
toms which particularly are the contraction

of the pupils of the eyes. Yet in the end
chemistry proved the presence of poison in
the dead woman’s body, in fact unravelled
the mystery of her symptoms, by showing
that one poison had been used to hide the
other.

Similarly in the case of the death of
multi-millioraire Colonel Swope of Kansas
City, the state in its case maintained that a
mixture of strychnine sulphate and potas-
sium cyanide was administered. The reason
claimed for this mixture was that strychnine
acts upon the nerves controlling the action
of the heart and produced convulsions and
other marked and characteristic symptoms
of the poison. On the other hand cyanide
has a tendency to congeal the blood and
slow the heart in a most remarkable manner,
so that it might well be expected to confuse
or conceal the strychnine poisoning symptoms
at the same time adding to the deadliness
oi the dose

“Some overwrought layman decides that
his mother-in-law is superfluous and that
poison is the safest remedy for the situa-
tion,”” says Mr. Smith. “He looks over the
last detective story and picks out some weird

(Continued on page 373)
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Fig. 1. “Starving” artist at work. Note

1,996,000 squares must be filled in by designer

in 9’ x 12’ pattern. In a Karnak Wilton rug
this takes from six to eight weeks.

HE story of modern power loom pro-

duction of woven floor coverings in

this country, equals in wonder and

romance the oft-repeated and some-
times highly colored history of Oriental rug
weaving. The progress made in the last
two or three years brought the art to a
degree of perfection excelling that of any
previous period and it will be our purpose
to disclose how the United States has come
into international leadership in this textile
industry.

Fig. 2. This illustration shows a section of an
Axminster rug.

In Colonial times the few floor coverings
were produced in the home, much as the real
Oriental rugs had been made for many cen-
turies previously. There were hooked,
braided, and rag mats at first, the latter
made on hand looms; upon the looms sim-
ple weaves were cffected, among the first
being Ingrain and Smyrna. Both of these
have been replaced by more practical and
serviceable makes and today the Tapestry,
Velvet, Axminster, Wilton and Chenille
fabrics are in popular demand. One leading
corporation in this country alone produces
75 qualities in the five types of weave above
mentioned, to fill the varied needs and price
range of American consumers. From a
$10.00 room-size rug in Tapestry all budgets
are met until we go into the thousands in
Chenille, woven in any shape, any color or

Fig. 3. The design which the artist has made
on squared paper is cut up into strips 9

inches wide. These strips are given to a girl

who follows the tiny squares of color pro-

vided by the artist by punching holes in a

piece of heavy cardboard 3” x17”. This is
called a Jacquard card.

arrangement of design, over an inch in thick.
ness, and reasonable length and up to 30
feet in width and seamless; $10,000.00 has
been paid for such a masterweave which
weighed over a ton and measured 25 X 48
feet. It may be mentioned in passing that
this particular Chenille rug took 10 weeks
in actual time for the weaving alone.

*Educational Director Mohawk Carpet Mills, luc.
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The Romance of

The surface yarn for rugs is made from
carefully selected wools from sheep living
in mountainous sections. Such animals de-

velop wool which is lustrous, strong, has
These

long fibers and is very resilient.
sheep live out-of-doors the year
round, the wool coming prin-

By JOHN V,

A splendid symposium showing the methods

employed in the making of modern carpets.

How you can know a Velvet from a

Chenille weave and how you can tell the

difference between a good and poor carpet
is clearly outlined.

cipally from China, Thibet, In-
dia, Syria, Egypt, the Argentine,
Iceland and Scotland. The wools
of many different countries and
from many types of shecep are
mixcd to obtain what is con-
sidered the proper blend for the
yarn necessary to the particular
weave and quality of the fabric
to be made. Woolen yarn spun
from the common grades of
wool in the mule spinning sys-
tem, which in this particular
case is a mechanical mule and
not the animal, is of a fluffy
nature and gives the carpet its
body. Worsted yarn, in con-
trast, is spun from selected long
staples on the drawing or
worsted spinning frames. The
short fibers have been previously
combed out.

Strong cotton yarns are used
in warp and filling and serve to
bind the surface yarn to the
warp or back. In the cheaper
qualities of carpets, jute, grown
in India, which is another veg-
etable fiber like cotton, is used
for the warp or back of the
fabric.

Given these raw materials, we
can briefly follow the modern
methods of weaving. Before
any work can be done, it is
necessary for designers to pro-
vide the pattern. This is ac-
complished on sheets of cross-
section paper, a little larger in size than the
size of the floor covering to be woven. An
artist at work on his immense easel drawing
and painting in the design is shown in the
photograph in Fig. 1. The tiny squares on
this paper are printed with a predetermined
number each way, the width number decid-
ing the pitch of the weave or the number
of tufts of wool in the width, while the
vertical number accounts for the “beat-up.”
Multiplying the numbers (width X depth)
in each square inch of the fabric, we obtain
the “count.” The count is, therefore, the

Fig. 4. This shows a Jacquard Wilton loom with the pattern
cards in the top (1) and the six frames of colored yarn in

back (2)

number of tufts of yarn in each square inch
of the rug’s surface. The artist must bring
all his knowledge of design-motive and color
harmony into play, realizing, of course, the
limits placed upon him as to the number of
colors which are to be used in a certain
type of weave. He must provide a pattern
that is authentic in derivation, adaptable to
present-day decoration, geometrically perfect,
and therefore saleable. (Fig. 2.)

WILTON RUGS

We will now describe how the popular
Wilton rug is woven.

1.SHOWS HOW PILE YARN IS RAISED
2. COMBER BOARD

3.REED

w®

CASS SECTION SHOWING PILE VARN 12
FIG.S

R
[ It

oa 88

Fig. & A cord suspended from the top of the
the index needle.

When the index needle drops throu

4% BINDER WARP
5.BINDER WARP

6. STUFFER WaRP
7.CREEL BOBBINS
8.HEDDLE FRAMES
9.CUTTING WIRE
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