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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
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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
- 75 76 65 €0 55 5o 25 a0 3,5 30 25 20 15__-10 a 5 10 - 5 20
AN ; »
k / 6RE NLAIND 3 R W 6\/-’°
ld 7 I 1 Q0 |
b4 T o€ o%& S S Lanotl
(% NOR fo g )7 VIO, e
™~ R 0(\65' 7 0076 30
¥ ot 9 o o~
/ ] D) "\0’*. - 3‘.* $
S ‘ g EA AN Ao Py
e ! DR sl | y. @Q\J\
/ \ R 4o
“ >3 -} \4?7 gi ’0,0‘5 e oo(\:' [+
f- 7 PN
3 % *c(tq' 3 E —~ 34600:’04’
{;J Ne i DBEPG"’ K rng\s o \:{
; we . ! oFlsT Louts L LANDS EN, B \#“C,a \'\P‘ R
- S& / 0 iy i R L<ieiZ ! e
¥ T4 oy O i8I’ CHAMBERLIN il ¢ {:} % s
~ Q‘l'&
U \ 0% 4 Ry &\ &Y uLOGH
; W Jomtn| S g \RG e
i | SRS\ o
9
K 0 20 N raﬂeaﬂ
gPAIN 2ite ! 35
Me \ a
Se
7o 65 €0 55 56 s 40 35 30 25 20 15 10 s o 5 10

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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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.




304 Science and Invention for August, 1927

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
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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.
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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

By DR. ERNEST BADE
(Concluded from July issuc)

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

/
(y\s MANY AS 1IN REED
Jacquard portion of the loom runs down through

h 2 hole in the Jacquard card, the

card also drors. Thus, when the needle is lifted, the pile yarns threaded through the eyes in

the needle wi

1 also be lifted and will be brought to the top.

The drawing indicates one of

these ncedles lifted and in position for the insertion of the pile wire.
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Modern Carpet-Maklng

SMEALLIE *

The design which the artist has made on
the squared paper is cut up into strips nine
inches wide. These strips of design paper

are given to a girl who follows the tiny
squares of

color provided by the artist by

Fig. 6. This is the back of a Wilton weave.

It shows the manner of proving the number

of wires in the Wilton rug. The photo in-

dicates 1314 wires to the inch or 27 to 2
inches of fabric.

punching holes in a picce of heavy cardboard
3" X 17" in sizé. (Fig. 3.) Wherever a
hole is punched in the card the particular
colored yarn will be subdued, and wherever
there is a blank space in the card, that strand
of yarn corresponding to the blank space
will be brought to the surface or will be
called up over the pile wire. \We shall men-
tion pile wires again and explain them more
fully. After six or seven wecks of work,

LTRAME I BRT WY FIG.T

Fig. 7. A flat wire with a knife edge when

withdrawn, cuts the surface yarn which had

been wound over the wire. The surface yarn

then stands on end giving us the plush effect
of a Wilton rug.

the card stamper will have provided more
than 23,000 cards for the pattern of a good
quality 9”7 X 12” rug. These cards will con-
trol the placing of 22 colors when they are
laced together and hung at the front and
top of a Wilton loom. The cards are called
Jacquard cards and operate this type of loom
something like a player piano. (Fig. 4.)
Back of the loom six trays or frames of
yarn can be seen. These are of two- or

Fig. 8. In tapestry and velvet rugs. the na-

tural yarn is wound around larFe drums ap-

proximately 31 feet in circumierence. The

operator prints colors on this wheel with the
aid of analine dyes.

three-ply woolen or worsted and as many as
256 spools in each frame are provided for
a 27" or so-called three-quarter width of
weave. Usually each frame will carry a
different color, but additional colors can be

planted here and there by expert (1csxgnmg
in or(ler to provxdc more than the five or six
major colors in the pattern. The yarns are
brought mto the weav mg position together ;
five or six yarns, that is, one from each
tray will go through each split or bent in
the reed. The reed is like a comb made up
of a number of parallel strips set closely
together in a rectangular frame and serves
to separate the individual yarn and also to
drive the filling against the face of the
fabric just woven. The pattern card will
call up the desired color in each split over
the pile wire. This means (note Fig. 5)
that a cord is suspended from the top of
the Jacquard portion of the loom and runs
down through the index needle. Now when
the index needle drops through a hole in
the card, the cord also drops. The cord
itself is provided with a knot which passes
through a lifting board and is attached to

Fig. 8A. The back of a tapestry loom. The

upper beams contain woolen or worsted

yarns making the surface of rugs. The lower

beams are jute stuffer forming part of rugs

backing. Cotton warp beams are beyond the
jute beams.

the heddle frame as the drawing m(hcatcs
It is natural then that when the heddle is
lifted, the pile yarns threaded through the
eyes in the heddle will also be lifted and
will be brought up to the top. The (Irawmg
indicates one of these heddles lifted and in
position for the msertxon of the pile wire.
The pile wire itself is a thin rod of steel
which is inserted by machinery mto the
proper position, under the thread. It is thus
obvious that when the loom proceeds to its
next position, the thread again being de-
pressed and the shuttle having been driven
across and the filling yarn beaten up by the
reed, a loop of yarn will have been formed
over the pile wire. If the pile wire is with-
drawn, we obtain a group of loops clear
across the carpet. These loops with a round
wire are naturally uncut and we get what is

Fig. 9. When a round pile wire is used in
the loom, leaving an uncut loop of surface

yarn, we obtain a tapestry round wire. This
photo shows a tapestry and velvet loom.

known as a “Body Brussels.” Those pile
yarns not used in the pattern, are hidden be-
ncath the surface and, of course, are part
of the fabric. They become woven in the
back and give origin to the term “buried
value.” The “hody ” therefu)re, refers to
the “buried yarn” and “Brussels” to the city
in Belgium where the weave originated.

If instead of using a round wire we had
employed a flat strip of steel fitted with a
sharpened knife blade at the end, the flat-
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ROUND , WIRE

A’

PILE YARN
. _BINDER WARP

STUFFER WARP
L “STUFFLH WARP.
“"BINDER WARP

2 SHOT ROUND WIRE TARESTRY FIG IO

Fig. 10. This shows what a round wire tapes-
try weave looks like.

tened steel when withdrawn, would cut the
surfaece yarn which would then stand on end
and form a plush-effect and would give a
Wilten rug. (Fig. 7.) The quality of the
Wilton or, in fact, of any rug is governed
by the quality of the worsted or woolen
yarn, the size and ply of these yarns, the
width of the pile wire affecting the height
of the pile or the thickness of the rug, the
number of frames or yarns used, the pitéch
or the number of spools provided (for ex-
ample 256 in a 27” width), the number of
wires to the inch in weaving (13% in the
best quality, 11, 9, or 7 or even less in the
lower grades), and whether two or three
shots of cotton binding or cross cords are
used. The famous I\(lrnal\ quality, for in-
stance, is a 13%% wire, six frame, 256 pitch,
three shot construction. The way in which
the average person can tell whether or not
he has a rug of good quality as far as its
weaving is concerned is to turn the rug over
on the back and measure the number of par-
allel cords to the inch. It will be observed
in the photograph (Fig. 5) that there are
1314 wires to the inch in the construction
here shown.

It takes 4 to 6 weeks to design a Wilton,
2 weeks to spin, 1 week to make the cards
and 4 to 6 weeks to weave the rug.

TAPESTRY AND VELVET RUGS

To contrast Tapestry and Velvet we must
understand that each pile yarn is printed in

FLAT *WIRE KNIFE EDGE\
S
L0:9. 0.0 GBI

Vvvvv BINDERWARP

PILE YARN
BINDER WARP
STU R WARP

SHOT CUT PILE VELVET FIG.Y)

Fig. 11. If, instead of using a round wire,

we use a flat wire with a cutting knife at the

end, we obtain a velvet rug. The nature of
the weave is here indicated.

different colors at intervals as desired. The
surface yarn carries the pattern and but one
beam of yarn is used instead of five or six
frames of yarn as in the Wilton. The nat-
ural yarn is wound around large drums ap-
preximately 31 feet in circumference (Fig.
8). The operator prints colors on this wheel
with the aid of analine dyes. He has a
small rubber wheel in a little car which runs
across the yarn and in front of it and then
comes back underneath the drum. We thus
have 330 turns of yarn around the drum for

the pattern

12. Here the girls have
arranged on a big spool over their heads and
on the sectting tables, colored yarns are wound
on 27 or 36 inch spools, enough material be-
ing put on ecach spool to weave 150 rugs.
These spools are afterwards properly set in
place on the Axminster loom.

Fig.
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the 12 feet or lengthwise of the rug weave.
This is perhaps 31 f{eet long, as mentioned
before, but will shorten up to 12 feet dur-
ing the weaving process, or we may have
one printed yarn to go right down through
330 rugs. If 400 ends or threads of yarn
are needed in the construction for a nine-
foot width of weave, it becomes necessary
to print 400 drums of yarn. These 400
drums will then make 330 rugs. The dyes

are fixed in the wool by steam ovens and
the yarns are then set in the proper position
on great spools which are placed in back of
the looms. (Fig 8A.) Note in this photo-
graph that by the way the spools are set,

Fig. 13. The Axminster loom in which tubes are

delivered frame by frame to the weaving position,

The yarn ends are wiped down into the fabric as

a 9-foot needle carries a jute yarn across to bind
the surface yarn into the fabric.

a fair idea of the pattern can already be ob-
tained, even though the rug itself has not yet
been woven. Jute varn is sized for weight
and strength, stained to a neutral tone, and
is used 10 weave into the back forming the
warp. When a round pile wire is used in this
loom (Fig. 9), leaving an uncut loop of the
surface yarn, we obtain a Tapestry roupd
wire (Fig. 10), but when a flat wire with
a cutting knife at the end is substituted for
the round wire and this flat wire as it is

S o VA 1 U T
\\W A\
‘ ) {7 S_PILE YARN
ma\‘ 55 {00 44@-\ 55%2%:@:?9
oo/ " BINDER WARP

3 SHOT AXMINISTER  FIG.14.
Fig. 14. A comb turns the yarn up into the

letter U and cutting knives, 9 feet long. come
together, trimming the many ends of surface
yarn away from the tube frame.

withdrawn cuts each row of the loops we
have a Velvet (Fig. 11).
In body Brussels and Wilton, we always

Fig. 15. In Chenille rugs, two looms are re-

The first is the weft loom which

quired.
weaves a blanket of cloth.

find the buried surface
yarn showing through on
the back, but in Tapestry
and Velvet, all the worsted
or woolen yarn is used up-
on the surface with the
cheaper heavy jute yarn
forming the back.

AXMINSTER RUG

The moquette or spool
Axmn.lster is the repre-
sentative of quantity pro-

#ig. 17. The cloth is then slit
between the warp threads
and ironed into a V shape or
Chenill: cord by
the mechanism at [

the right.

duction in|
America, its |
weaving being
almost fully au-
tomatic and it is
comparatively economical in
manufacture. Here we find
spools of solid colored two- or
three-ply woolen yarn arranged
on setting tables (Fig. 12),
threaded through reeds and
wound on 27- or 36-inch spools
to a predetermined length and
generally enough to weave 150.
or somc other multiple or rugs.
It will be observed that the girls
have the pattern arranged on a
big spool over their heads. Fol-
lowing this pattern they arrange
the colors in the proper order.
After they have been prop-
erly set, the colored threads are
wound upon one long spool in a scries of
pancakes close to each other. After several
weeks of setting, two expert women will
have provided from 1200 to 1500 spools 36
inches in width for a good quality 9" X 12"
weave. Each spool will have about 504
threads of wool hanging down from it or
will have had 512 color combinations or pan-
cakes. The spools are then mounted three

Fig.
shuttle or
across the loom and back for each
square of the design paper which
has been cut into strips for this
purpose as indicated.

16. The weft weaver puts a
shot of woolen yarn

wide on a nine-foot tube frame and then
hung in a continuous sprocket chain at the
top and back of the Axminster loom (Fig.
13). The tubes are delivered frame by
frame to the weaving position. With almost
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human intelligence, two steel arms take a
tube frame and wipe the yarn ends down
into the fabric as a nine-foot steel ncedle
carries a jute yarn across to bind the sur-
face yarn into the fabric. A comb turns the
varn up in a letter U and at the same time.
cutting knives nine feet wide come together,
trimming the many ends of surface yarn
away from the tube frame at a set height
of the pile (Fig. 14). The tube frame is
then restored to the continuous chain.

CHENILLE
In the production of Chenille rugs two

Fig. 18. In the Chenille loom, the operator
inserts a piece of Chenille cord and works
this clear across the loom with his fingers.

looms are required. The first is called a
weft loom (Fig. 15), which weaves a blanket
or cloth. A weft weaver puts a shuttle or
shot of woolen yarn across the loom and
back for each square of the design paper
which has been cut into strips for this pur-
pose (Fig. 16). The cloth then takes on
a series of parallel stripes of various colors.
This cloth is then slit between its warp
threads and ironed into a V shape (Fig. 17)
or Chenille cord (Chenille translated from
the French meaning caterpillar). The Che-
nille cord coming over the back of the sec-
ond or rug weaving loom is layed in the open
shed in weaving by a traveling finger motion.
In other words, you will note in the photo-
graph (Fig. 18), that there is an clongated

PILEYARN .
1 CATCHER WARP
=5 INDER WARP
o STUFFER WARP |
— STUFFER WARP .

BINDER WARP

Fig. 19. This shows a cross-section through a
Chenille rug,

(Continued on page 363)
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The hands of the medium, as
well as her feet, were con.
tinuously exposed. The lights
were not lowered. Diy-
tinctly the sound
of bells and the
tapping of tam-
bourines placed
beside the medium
were heard. They
were not produced
by any as-

sistance

from the

medium.

ISS AMELIA BOSWORTH.

Psychic and materializing me-

dium. Thus reads a small sign

in the window of a quaint, two-
story house. located in the outskirts of
Portland, Oregon. Miss Bosworth is dif-
ferent. Nothing like anyone whom you
have ever seen. Positively genuine, and
phenomena most unusual. These very
flattering remarks and many others of a
similar nature, are in common use by the
hundreds of followers this medium has
produced. Thus I found myself a visitor
at one of the usual séances, conducted by
Madam Bosworth.

Her followers consist of the élitec, many of
whom can be found present at every onc of
her gatherings. These occur as often as two
or three times a week. Her reputation has
been broadcasted to so great a degree, that
it is a commonly accepted fact that many
people travel for miles, to be present at the
sittings. I had listened to many conflicting
stories, describing this wonder-worker’s un-
usual ability, but as it has been my experi-
ence to accept as a general student of psy-
chology, the fact that it is human nature for
the average person to exaggerate what they
imagine they have witnessed, 1 was obliged
to discount most of the information. But I
had gathered sufficient information to arouse
niy curiosity.

* Subconsciously, people will often misrepre-
sent what they imagine having seen, espe-
cially in a “spook” parlor, as the imagination
plays pranks with many people who have
already been subjected to what they believe
to be proof of a supernatural demonstration.
This medium, a well-to-do widow, in her
early thirties, apparently realizes the value
of the reputation that precedes her, and ac-

cepts a nominal charge of $10 per head, for
those who seck a look-in at her sittings.
Upon the evening of my visit, I was among
some three-dezen, who had assembled in the
medium’s parlor. This room, unusually large,
was decorated in excellent taste, aglow with
oriental splendor and figured tapestries ga-
lore hung about the walls, Dim lamps, here

$21,000.00
for Spirits

Dunninger, who writes exclusively for
SCIENCE AND INVENTION Magazine
and who is the Chairman of our PSYCHI-
CAL INVESTIGATION Committee will
personally pay $10,000.00 to any medium or
spiritualist who can present any psychical
manifestation in so-called spiritualism, that
he will not explain or that he cannot re-
produce by natural means.

More than two years ago SCIENCE
AND INVENTION Magazine offered a
prize of $11,000.00 to anyone who could
demonstrate his or her ability to communi-
cate with the spirits or to give some definite
form of a psychical demonstration which in
itself was not trickery.

The result has been that mediums and
spiritual organizations have been afraid to
place proofs before us. Those weak at-
tempts which have been made to demon-
strate psychical phenomena were almost in-
stantly preven fraudulent, and no medium
has dared to contradict our findings.

In view of these facts, should we not
consider all mediums fraudulent?

To the $10,000.00 which has been offered
by Joseph F. Rinn through this publication
for Spiritual proofs and the $1,000.00 in
addition affered by SCIENCE AND IN-
VENTION Magazine we now add Dun-
ninger’s $10,000.00.

So now we have a total of $21,000.00 of-
fered for proofs of Psychical Manifestations.
Spiritualists—get busy.

317

Our Spiritualistic

Investigations Mo 12 OF A SERIES
By

and there . . . oriental statua-y of choice se-
iection stood out in the glow of the dismal
lights. Perfume from the East filled the
room with a faint vapor, which helped to
remind one of an abode in the far off land
of India. In the center of the room, in royal
splendor, stood a large throne chair, which
consisted of a frame-work of highly effec-
tive carvings, which had been elegantly up-
holstered with a high textured plush, of
bright, vermilion red.

Directly above this elegant settee, hung
a dagger. A dozen chairs or more, all of
oriental carving, were assembled around the
four walls, between which were thrown
heaps of pillows, all in highly tinted color$,
many richly embroidered, others lavishly
jeweled with brilliant stones, which glittered,
afire with splendor.

Miss Bosworth was a tall slender woman,
with sparkling black eyes, and a pale com-
plexion, which added much to the mystic pic-
ture that she made. She welcomed each and
every one of the visitors, individually, and
took pains to describe to the curious new-
comers, the origin of various bits of pottery,
or oriental trinkets, that seemed to arouse
their apparent curiosity. A soft, pleasing
voice, with a musical ring, enhanced her fas-
cinating personality considerably. Two little
Japanese maids hurried in and out from be-
hind silken portieres, serving tea and
Ja]l)anese dainties to those who cared to par-
take.

Another young lady, whom the medium
called Emma, busied herself in conversation
with numerous visitors, This miss, a girl
in her early twenties, seemed quite alert,
quick witted, and exceptionally shrewd.

After a half hour of social festivities, the

(Continued on page 371)
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Synopsis: In this article the latest
radio picture transmission scheme
devised by Capiain R, H. Ranger is
described in considerable detail. The
photo or drawing is surveyed line
by line, by a heam of light acting
on a vhoto-clectric cdll at the trans-
mitter.  ‘The tluctuating electric cur-
reats from the photo-elcctric cell,
corresponding to the variations in
light and shade in the photo or
drawing, are transmitted by radio or
wire, a special machine reproducing
or building up the picture line by
line at the receiving end. In the
very latest radio picture machine
here described, Captain Ranger has
made it possible to enlarge the pic-
ture nine times as it is being
reproduced.

APTAIN R. II. RANGER
demonstrated several years
ago that he had perfected
an apparatus for the trans-

mission and reception of photo-
eraphs, line drawings or signatures
aver a wire or radio circuit. For
quite sometime this engincer has
had his apparatus set up and in
daily operation between important
American cities and also between

Science and Invention for August, 1927
Radio Picture Machine

and various American cities are also carricd  has received considerable mention in the pub-
by radio waves, lic press recently, is a highly improved and
“The photo below shows Captain Ranger ingeniously constructed photo reproducing
exaniining photos reproduced on one of his  machine, which enlarges the image nine
times, ie, if a 5 by 7 inclt photo is placed
on the transmitting machine at one end of
the circuit, the picture reproduced at the
receiving end of the circuit will measure 13
by 21 inches, as the picture at the lower right
hand illustration shows.
It takes about ten minutes for cach one
inch of picture transmitted or reccived. Thus
if a picture measures 7 inches
long, it will take seven times
ten, or seventy minutes to re--
produce the picture, once the
apparatus has been synchronized
and started tracing the picture.
Captain Ranger’s first ma-
chines employed for transmit-
ting pictures, both over land
wire circuits and by radio across
the ocean from England, em-
ployed a specially prepared wax
ink. It is very interesting to
note at the outset, that in his
newly periected image enlary-
ing reproducer, no ink of any
kind is used directly: nothing
but a jet of hot air. This jet of
hot air, as will be scen in the
lower right hand illustration, im-
pinges on a chemically treated
paper, which unreels from a

A view of Capt. R. H. Ranger’s first radio picture machines, With this rnll' moa ])rop,'.rCS?!\o. ;;n,d ]S.)'S-
apparatus it was possible to make two pictures simultaneously but they {CMatic manner Ime by line.

New York and London. The pic- were of the same size as the picture used at the transmitting end. Where the hot air strikes the

tures transmitted between New

York and London, and which have been sup-
plied to newspapers in both cities, are trans-
mitted and reccived by radio. The pictures
transmitted and received between New York

) . ) . paper, a remarkable chemical
smaller machines, that is, a machine which change takes place and a brown tint in-
reproduces a  photograph measuring say  stantly appears. \When an incoming signal

5 by 7 inches, the same size as the photo  arrives from the machine at the transmit-

transmitted. 1lis latest achievement, which ting end, an clectro-magnet or solenoid
connected with the radio receiver for

example, causes the deflecting jet of

POSITIVE F/ . . .
(fioI;QI)TL“ILGI;i o éVFE gfcngE?e?OggTEgE'/u‘)x S"xXIZ"MAXINI UM cold air to be cut off; in_consequence
o AT A TIME FILM CAPACITY the hot air is allowed to strike the paper
PRI i\ 5 : . and a brown line of certain intensity
~———— = instantly develops,  After the whole

Ty - 5 __ pictire has heen printed in this way it
— -—

can be fixed by washing in clear water.

\ ARM SUPPORTING
LENS ANDO PRISM; @ﬁ%

. MOVING IT ALONG '

\ ”Yf./'DE CUEIEES A simplified sketch of the transmitter is

- shown here. By means of a complicated
system of moving lenses and prisms, further

I  ROTATING
—NMECHANISM

D.C. \_\ o explained in the text, the picture images act
SuPALY . upon a photo-clectric cell and are transmitted
// \ < into space.
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Enlarges Image Received

It will be understood of course that the
picture transmission receiving system  in
question is a progressive line by line process,
e, the picture is analyzed and rebuilt in
lines or sections,

HCW THE PICTURE IS TRANSMITTED

To get a clear idea as to just how the
picture is transmitted, let us look at the
special illustration at the bottom of the
left hand page. Here we see that a negative
photo film, containing the image of a face
for instance, is placed around a glass cylin-
der. A powerful beam of light from a poin-
talite (incandescent-arc lamp) lamp passes
through two lenses, thence through a prism,
and is brought to a focus on the tilm itself,
The beam ot light then passes into a moving
lens and prism system, and eventually passes
through a correcting lens in the form of a
parallel beam of light, and impinges upon
a photo-electric cell of the potassium type.
In the center of the illustration will be seen
the gear and rack arrangement which very
cleverly traverses the carriage containing the
central lens-prism system, together with its
extending arm carrying the prism and lens
evstem, back and forth inside the glass eylin-
der around which the negative is sccured.

Of course it at once becomes cvident that
the electric motors at the transmitting and
receiving ends of the wire circuit or radio
system, will have to rotate at constant and
similar speeds. More will be said concern-
ing these motors a little later.

Locking at the glass cyvlinder of the trans-
mitting machine for a moment. let us sec
what happens cach time the traveling lens
and prism systems move back and forth.
IZach time the lenses and prisms are moved
acress the picture, the glass cylinder is ro-
tated one one-hundredth of an inch, It will
be seen that as the light beam passing
through the negative, and moving across
it from left to right or right to left, en-
countering the varous lights and shadows,
that the beam of light transmitted through
and beyond the filin to the second lens-prism
system, will be varied in intensity in exact
accordance with the lights and shadows on
the film negative. In passing it is interest-
ing to note that by a simple electrical con-
trol, a positive film can at once be used, if

The fluctuating or varying light impres-
sions carried through the lens and prism
system, and thrown on to the photo-electric
cell in its light-tight metal housing, cause
corresponding fluctuations in an electric cir-
cuit connected with the photo-electric cell.
These fluctuating currents from this light-
sensitive cell are amplified considerably, and
in order to break up the picture image cur-
rents into dots, a highly ingenious and some-
what complicated vacuum tube modulator
is connected into the circuit, as shown in
the feft hand illustration.

Thus we find that a series of dots or
rather electrical signals corresponding to
dots, pass over the wire circuit to a vacuum
tube amplifier at the receiving end of the
line. Glancing now at the large picture,
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diagram there is an zuxiliary picture show-
ing the dot line code invented by Captain
Ranger and his associates for using this
method of picture transmission. It will be
seen that the dots are of equal width but of
varying length, and also that the dots are
longer and closer together as the tones
grow darker, and vice versa.

As the pencil of hot air is propelled across
the paper, first to the right and then to the
left progressively, and the paper is advanced
correspendingly, the width of a line each
time, it will be evident how the picture is
eventually reconstructed or built up.

The reason why the picture enlarging pro-
cess Just perfected by Captain Ranger is
desirable from the newspaper and magazine

point o1 view, is due to the fact that the
picture has certain irregularities in it due
to the dot process by which it is built up or
reconstructed at the receiving end of the
circuit. If this picture is as big as 15 by
21 inches instead of 5 by 7, it can be photo-
graphed down when making a cut for a
newspaper or magazine, and in so doing the
detail and slight irregularities in the dot
construction are made much smaller, and the
final reproduction in the reduced cut is prac-
tically as perfect as the image on the original
photo negative used at the transmitter. The
picture of Captain Alexander Collie shown
on the third page of this article, together
with a view of the new picture enlarging
reproducing  machine, gives the reader an
idea as to just what this machine can do:
especially so if you view this picture of
Captain Collic at arm’s length, The original
size of this picture was 15 by 21 inches, and
required about one hour and ten minutes to
reproduce via radio from London to
New York. The image signals were
received by radio from London
across the Atlantic, and in view of
the fact that the picture was trans-
mitted about the first of May, it will

00

A sketch of the receiving apparatus
is shown here. A jet of hot air is
blown against a special, chemically
treated paper and produces a brown
spot. A magnetic valve cone

showing the photo being reproduced at the
receiving instrument, we note that a syn-
chronous motor of special design traverses a
carriage back and forth before a sheet of
paper, whiclt is correctly and progressively
advanced three-hundredths of an inch, each
time the hot air brush paints a brown spot
of suitable tint on the paper. As aforemen-
tioned, whenever an incoming dot signal
arrives, it is suitably amplified and causes
the magnetically controlled cold air valve
to operate, which in turn allows the hot air
jet to strike the paper and causes a brown
impression to be made.

By referring to the diagram on the third
page of this article. one will gain a some-
what clear idea as to how the various
tones are transmitted and received. In this

\"
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Radio Photos Enlarged When Received

(Continued)

At the left is a photograph of Capt.

be seen that the static or interference of
any kind did not have any noticeable cffect
n the reproduce? picture.

HOW SYNCHRONISM IS ESTABLISHED

Strange as it may seem, ordinary 110-volt
direct current shunt wound motors were used
both at the transmitting and receiving ends
of the circuit, instead of the usual alternat-
ing current synchronous motors. The direct
current motor is carefully checked many
times per minute by means of a tuning fork
and clock system shown in the diagram here-
with. The direct current motor of standard
make, and having a shunt wound field, is
provided with a variable resistance in series
with this field winding for one thing. Scc-
ondly, on the same shaft with the commu-
tator and armature of the motor, there are
placed two slip rings to make contact v;ith
the usual stationary brushes, and also two
commutator segments and a movable syn-
chronizing brush. Next wc find the wire
from this synchronizing brush connects to
cither a contact or the frame of a large tun-
ing fork which is clectrically vibrated with a
magnet in the manner shown in the diagram,
the fork being placed in an air-tight cabinet
provided with automatic thermostatic means
for keeping the temperature within the cabi-
net constant. Otherwise temperature changes
would cause the fork to vibrate at a slightly
different frequency and throw the system out
of frequency with the machine at the end of
the line.  As will be scen, this system is ex-
tremely clever, as all that Captain Ranger
requires is a two-wire circuit or a single
radio wave over which to transmit the sim-
ple dot impulses, and he requires no synchro-
nizing channel at all.  EFach motor is syn-
chronized at its own particular station by the
tuning fork and clock shown in the cdiagram
hercwith.  The clock is a very accurate one,
such as built for ship use. The tuning fork
has a frequency of seventy vibrations per
second, and the correcting magnet placed
at the head of the fork reccives an impulse
by means of the 1000-ohm relay and a con-
tact inside the standard clock once every
second.

The synchronizing impulses operate in the
following manner. At a given instant if the

Alexander Collie which was trans-
mitted across the ocean by means
of the new radio picture machine.
Note the fine quality of the picture.
-

Below we have a view of the new

radio picture machine which not

only reproduces the picture at the

transmitter, but also enlarges it to

!nine times the size of the original
transmitted image.

sistance will be short-circuited, and the
motor will momentarily decrease in speed
as the field has been strengthened. If at
the next instant the armature shaft and
commutator segments have turned half a
revolution, and providing the fork contact
is closed at that instant, and a negative
impulse passes to the common field-resist-
ance connection, the field winding will be
short-circuited for a fraction of a second ;
the resultant magnetic field in the motor
will be weakened, and in consequence the
armature speed will increase,

Thus the armature of the motor is in-
creased and decreased in speed many times
a second, and the mean average resultant
speed is as constant as could be desired.
In order to know when the motor is in
synchronism with the master tuning fork
and clock, a small neon tube is mounted
crosswise on the end of the motor shaft,
and it is supplied with a pulse of current
from the 110-volt D. C. line through a
set of auxiliary contacts, operated by the
tuning fork at each vibration of the fork.
A stroboscopic action takes place when
looking at this neon tube mounted on the
end of the motor shaft, with the result
that when the motor is running at per-
fectly synchronous speed, as determined
by the tuning fork and clock, the neon
tube can be seen clearly just as if it were
standing still. If the motor is below or
above synchronous speed, the neon tube
will be secn to rotate either backward or
frontward, as the case may be.

The transmission of pictures
over the air had been a subject
of much speculation and experi-
mentation, until the process had
been perfected to such an extent
to make the transmission prac-
tical. The first pictures trans-
mitted were crude but they
served to spur the workers on
and encourage them to continue
with their labors. Captain Ran-
ger’s first radio picture appara-
tus received two pictures of the
original transm.itted image simul-
taneously. His latest invention,
however, not only receives the
picture but also enlarges it to
nine times the size of the origi-
nal.
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DO YOU KNOW—

babbitt bearings seldom loosen except from
lack of oil or from high speed? Particles
of metal in the oil become embedded in the
babbitt without occasioning wear, and for
this reason it is better than ball or roller
bearings.

TRUNK SPACE CAN BE MADE AT THE
SPARE TIRE

The trunk or the storage box, provides
means for carrying many of the essentials
for a tour or week-end run. Many of the
newer models of cars have provision on the
rear of the car, between the tire rack and
the body for the trunk or bhox. Cars not
of this type, can be altered slightly to make
room for the same, which change is readily
accomplished by the owner. )

Two methods are here shown, which are
of use on two types of cars. Modifications
of these methods, will easily suggest them-
selves, for cars with different supports for
the tire rack. ]

When the tire rack is supported with two
arms from the rear end of the frame, have a
blacksmith or machinist make two exten-

STRAIGHT EXTENSION 1RON
Y TwWO TyPES OF

TIRE RACK £~
o\ TENSION S
2| As vsED

'
FRANE

i}

FIANGED FIlIERZ "\

PIECE FOR HOIOER &

WITH SQUARE

BASE .
OX REST FOR
REAR OF FRAME,

MADE FRoM ' IRON
PLATE, ENOS BENTT

A rear trunk on a car is a very handy thing.
Two methods of adapting cars not already
so equipped, are shown above.

sions, with bolt holes positioned to provide
for the width of the trunk to bhe carried.
Two cross-picces made of onc-quarter inch
by one and c<ne-half inch iron, provide the
scat for the trunk.

When the holder is supported on a square
base, have an extension base or filler made,
with the flanges as shown in the sketch.
This is easily forged from a piece of one-
quarter inch iron plate. Box seats are made
from one-quarter inch iron, to rest on the
irame extension,

CROSSED WIRES AND SHELLAC ON TER-
MINALS CAUSE TROUBLE

The spark plug wires look so much alike,
that it is very probable these will be crossed

=)

cé’%ﬁff‘???zg I
"/ .

Conducted by GEORGE A. LUERS

after taking off the engine head for repairs.

\With a six cvlinder engine, this is difficult
to trace, as the engine may be run on the
other four cylinders, while the spark at the
crossed wires will be strong and apparently

NumsER Terminals, STRRTING Wirw First Cylimoek;
EEE w0 {0

L —

File Norcwes, To Mark Spark PluG WikEs.
5 4 3 2 1

6 e
_}i == *'i . = = . e

.
v

Precavrirons
JImouvto Be Tarnew ToKeer Snelige OFF
Terminals Wuew Overwav/ing

By notching the terminal lugs with the

cylinder number, the chances of replacing the

lugs on the wrong spark plugs are made
negligible.

right. A check on the firing order will of
course prove that the wires are crossed.

To prevent wires being crossed easily,
small notches in the terminal, as shown in
the illustration, will prove simple and effec-
tive,

These notches are made with a file, and
they are notched to correspond to the
cylinders, that is, one for first cylinder, two
for second cylinder, and so on to the rear.

Along with engine repairs, comes the use
of shellac. \When the shellac brush touches
a connector or terminal, it deposits an
effective insulation. The low tension cur-
rent will not pass through the shellac and
sometimes it will interfere with the high
tension current. It is so casy to drop the
shellac on the terminals when laying down
the brush, that care should be used to pre-
vent this. It is best to shellac the gaskets

To Di1SASSEMBLE SprRING EACH
LERF IS DRIVEN AROUND TC
RELIEVE TENSION ON CENTER BOLT:

HRRANGEMENT OF LEAVES WHEN
REASSEMBLING THE SPRING.

N 2

7 ) Cenrer Bocr

The leaves of automobile springs may be
more casily removed for replacement if the
tension is removed by hammering them
around, as shown in the above illustration.
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on the bench, and go over the connections
with alcohol and a rag, before replacing
them.

WHEN REPLACING A BROKEN
SPRING LEAF

This method consists in placing the spring
on the floor or bench, removing the clips
and leaving the center bolt in place. With
taps of a hammer, the top leaf is turned
enough to bring it slightly off the under leaf.
A bar of iron held against the spring and
the hammer blows applied to the end of this
bar will be found good technique. Each
leaf is then turned in the same manner.

When all leaves are turned, the center
bolt is loose.

To reassemble, the reverse method is
.ased, placing the leaves in diagonal positions,
putting in the center bolt and finally
straightening them up with the hammer.
This method will save a lot of hard work
and skinned knuckles also.

THE JACK WILL HANDLE STUBBORN
TIRE RIMS

Hot weather repairs include the changing
of tires, and this one item may constitute

JACK USED
To pry Rim
I®T0 POSITION
WHEN CONNECTING RIN
3

g’ﬁcx
PREADS

RM FOR ,,,:\l’-:&
SERTION OF TIRE
[RON AT JOIN], WHEN REMOVING TIRE

The jack becomes a handy tire tool when \
properly mounted. ‘

the major part of the work, ii much driving
is done.

Brute force is one of the essentials to
tire changing, as the tool equipment is
limited to two irons and a hammer, unless
the facilitics of a service station are avails
able, or a regular rim expanding tool is
included in the tool equipment.

One of the hest aids to changing the tire,
is through use of a jack, with an extension
base as shown in the attached drawing.
This provides means to start the rim open
for insertion of a tire iron when breaking it
down, and also the means for prying the
rim open when making the joint connection.

A piece of oak, fifteen inches long, five
inches wide and one inch thick, is bolted
to the jack base, with two small stove bolts.
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Star Gazing Is My Hobby

By DR. CHARLES W, BULLOCK

O begin with, I may say that this is
the only private, active Observatory
in this section of the Lake Erie south-

ern shore.  The structure was de-
signed the latter part of April of last year,
actual building operations were started in
the early part of May and the entire struc-
ture was completed on July H4th.

The Observatory is located in the rear of
my home at 23 Winston Road, Buffalo, and
occupics a commanding position in the neigh-
horhood.

The lower part of the building is in the
form of a two-car garage with the observa-
tory tower rising from its roof. Because
of the peculiar tower-like construction, the
residents of Buffalo and especially those liv-
ing in our vicinity in the North Central Park
scction of the city could not understand what
stich a building might he used for. While
the lower part was in course of construction,
the people thought that T was building a
parage and let it go at that; but when the
construction of the tower began, the entire
community was thrown into a fever of curi-
osity and excitement.

The most ridiculous of all surmises was
that I was building a sifo; that I was experi-
menting with a herd of cattle and a flock of
chickens and that the silo would contain the
food supply for my animals. Where in the
world T would keep this zoo or menagerie
while carrying on these experiments (what-
ever they might be) is more than I can im-
agine. So far as I know I have no miracul-
ous powers to stretch a 40x130 foot lot into
a ten acre farm, to say nothing about barns
and chicken coops.

And last, but by no means least, I was
accused of building a distillery. The party
who had that brilliant and enlightening idea
said that, being a chemist, I could easily
make the “stuff” and that it would undoubt-
cdly be pure and safe to use. When I heard
this bit of information, I gave out a state-
ment to the cffect that if I were going into
the bootlegging business I certainly would
not advertise the fact by raising a tower up
into the air, but rather, would dig a tunnel
beneath the surface of the carth and carry

A sectional view of FLA

the silo astronomical
observatory is shown
at the right. The total
height of the build-
ing from the ground
to the top of the
dome is 37 feet, and
to the top of the flag
pole, 45 feet. This
unique observatory is
well  equipped with
an equatorially mount-
ed telescope, text
books, sky maps and
charts,
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A photo of the ob-
servatory and  the
garage may be seen
at the left. The gar-
age has been convert-
ed into a microscopi-
cal laboratory and
contains the most up-
to-date equipment and
conveniences. Both
buildings rest upon a
strong foundation of
block concrete and
are attractively paint-
ed a lemon yellow
with white trimmings.
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on my illicit operations in concealment. Evi-
dently this party did not know me, or if he
did, my reputation as a law-abiding citizen
has been eternally blasted.

On June 29th, of last yecar, there was an
article in the Buffulo Evening News under
the title “Mystery Building 'Rouses Curios-
ity ; Silo is Astronomical Observatory.” This
item fully explained the building and the
uses to which it is put. After reading the
write-up, our neighbors' curiosity was satis-
fied ; the excitement died a natural death and
the community settled back again into its
ordinary round of every day life and exist-
ence.

And now a few facts as to the structure
itself :

The total height of the building from the
ground to the top of the dome is 37 feet, and
to the top of the flagpole, 45 feet. It rests
on a solid concrete foundation which insures
its safety and stability. The “garage” is
completely furnished and has been converted
into a microscopical study, equipped with the
most modern and powerful projecting micro-
scope yet devised. This room is 18x20 fect
in size, and the ceiling is 10 feet high. A
stairway leads straight up from the ground
floor to the floor above the microscopical
room, and from that point it is semi-circular
up to the observatory proper. The number
of steps in the stairs is thirty-six.

The observatory is 114 feet in diameter
(inside measurement), the wall from the
floor to the base of the dome, 4 feet 2 inches
high, and the total height from the floor to
the top of the dome. 11 feet 8 inches, the
dome proper being 7Y% fect in height. The
dome is of galvanized iron, weighs 1.620
pounds, revolves on a circular iron track, and
rests on twenty steel ball-bearing rollers: it
ts moved by two pulley arrangements; a slid-
ing panel 1s provided for observation which
makes it convenient for the observer who is
thus always under shelter. The dome can
be completely revolved, the panel opened and
the telescope pointed to any part of the
heavens, from the zenith to the horizon and
to every point of the compass; the same
principle being carried out here as is used
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in the larger astronomical observatories.
The pier on which the telescope rests ig
of solid concrete and brick. It extends to
five feet below the surface and reaches hard
pan. This five feet is of concrete, three
feet square, and from the top of the surface
it is of solid brick, two feet square. It is
separate from and independent of the struc-
ture proper.

The interior of the building is nicely fin-
ished and no expense was spared to make it
modern and convenient in every respect. It
is electrically wired for light, heat and the
manipulation of ,the microscope, and is alsc
piped for gas: an electric burglar alarm sys-
tem is installed as a precaution against theft,
The observatory is supplied with a full set
of sky maps, charts, star and planet finders,
and the leading amateur text books on the
science of Astronomy. The building s
painted a lemon yellow with trimmings of
white and the dome is coated with aluminum
paint. It is of stucco and wood material and
the highest structure in our vicinity. The
color combination is very pleasing and with
the Stars and Stripes flying from the flag-
pole, it presents a unique picture.

The telescope is the only equatorially
mounted instrument in this section. It is
equipped with a battery of ten eye-pieces
ranging in power from thirty to four hun-
dred diameters; zenith prism, Herschel solar
prism and absorbing wedge; sun glass: ray
filter ; telescopic projection apparatus; erect-
ing system. The tube is 66 inches long.
made of solid brass and covered with a white
satin finish, and the objective has a diameter
of 102 millimeters (about 4 inches): the
total weight of the instrument with clamp,
circles, scale, clock, mounting and hase is
in the neighborhood of three hundred and
twenty pounds.

In conclusion I wish to state that T am no
astronomer: I am an analytical chemist and
have taken up the study of astronomy as a
hobby and for the pleasure derived from it.
To me it opens a field of investigation and
exploration and brings man nearer to his
God and Creator.
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Odds and Ends of Physics

ELASTICITY OF A SOAP BUBBLE
FILM

OPEN LOOP
IN FiLM

CLOSED LOOP
IN FILM

A circular frame of wire about an inch and a
half wide has secured to it a loose thread as
shown, Now if the film is broken by touching
it with a hot bit of wire on one side of the
thread, the film will shrink instantly like a
sheet of India rubber and draw the thread into
the arc of a circle. Another way of demonstrat-
ing this elasticity, is to have a little loop of
thread as shown in the lower illustration.
This is dipped into the solution and picked up
in the loop. On breaking the film inside the
thread by touching it with a hot wire, the loop
is drawn out to a perfect circle,

THE PENDULUM

A pendulum is made of wire with a circle at
the end. This will swing rapidly back and
forth. Now dip it into the solution and the film
will fill the loop, and if it is started swinging,
it will move very much more slowly on account
of the resistance offered by the film. If the
loop now is turned so as to be in the plane of
oscillation, it will go rather faster with the
film in it than without it
Referring to the thread loops as described
above they can be used in the pendulum so as
to modify its rate of oscillation by the film be-
ing punctured and broken so as to reduce the
area left. This experiment shows the strength
of the film.

By T. O'CONOR SLOANE, PHD.

MAKING A HOLE IN SOAP
BUBBLES

A soap bubble is blown and the end of the pipe
is plugged up with a bit of bread crumb or the
finger may be held over it. A loop of wet
thread, which must be very small, is dropped
upon the bubble, and is touched with a hot
wire. This breaks the film within it, making
a little circular hole, and the air within the
bubble escapes from it and the bubble shrinks
away and disappears. A film across the mouth
of the pipe will be left with the hole preserved.

SOAP BUBBLE WINDMILL

A little windmill can be built of wire as shown.
It must be carefully balanced and this is the
troublesome part. The four rings are dipped
into the soap bubble solution and the little
mill can be made to turn by blowing against
the upper or the lower film. A mailing tube is
a good thing to use to direct the air currents.

CURIOUS BUBBLES
ELONGATED BUBBLE

i
LENTICULAR BUBBLE

A soap bubble can be carried on one of the
wire loops and if a second one is touched to it,
it can be drawn out into a most curious shape.
These wire loops must be absolutely complete
and have no opening and must te wet with the
solution before use. If a bubble is picked up on
the loop, the air can be withdrawn by a pipe
stem being inserted until it takes the form of a
lens as shown, and one or both ends of the
elongated bubble can be broken so as to give a
cylindroid.

BLOWING ONE BUBBLE INSIDE
ANOTHER

By holding a bubble suspended on a wire loop
a second bubble can be blown inside it, with a
tobacco pipe as shown.

STRETCHING THE FILM

T!':e ends of a thread are attached to a bit of
wire or a stick forming a loop, and the loop is
l.an:l across a frame filled with film, and by a
little careful manipulation the film is broken on
one side of the thread. The loop can now be
pilled to and fro stretching and releasing the
film over and over again. It can even be al-
lowed to attach itself to the wire the film dis-
appearing and then the film can be drawn out
sc as to completely fill the loop, and the thread
can be pulled completely away, leaving the
loop of wire once more completely filled with
film.

STRETCHING THE FILM
MECHANICALLY

Here we have an interesting variation on the
experiment just shown. A frame is made of
doubled tin within which a wire bent so as to
form three sides of a rectangle can move very
freely. If this is flled with film it will draw
the wire up tightly against the top and the
wire can be drawn down pulling film out with
it, and by tying a thread across the ends of the
wire with a little pan, weights may be used
to draw out the film to see how hard it pulls.
“The soap solution for all these experiments is
made from white castile soap, one part of soap
to forty parts of rain water or distilled water.
To three-parts of this solution by volume, two
parts of chemically pure glycerine may be
added. The glycerine makes the solution last
better.
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London’s New Underground Maze

Piccadilly Circus Is to Have a Pipe and Cable Subway

T he illustration
shown here will
give one some idea
of the new tube
station which is be-
ing constructed at
Piccadilly Circus.
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Some idea of the
magnitude of the
work which is being
carried out may be
gleaned from the fact
that the iron lined
pipe and cable sub-
way, which is being
constructed, is as
much as 12 feet in
diameter. There will
be 11 escalators, a
greater number, it is
claimed, than any
other railway station
has at the present
time. At every point
at which the street
converges on the cir-

i

"‘I\ YR i cus, the subway rises
4 "—-r-j“\ ; ; N N up to a pipe inter.
7T =02 Mk PASSENGER cepter, which crosses
L UNDERGROUND*« “\C \SUBWAY ENTRANCE; the road below the

e BOOKING-HALL: ! \:): ] street.

P AN —~ Y a® 3
ge 2 K‘ZISBEV‘V‘AY @?‘TZ‘ S
o
—=) Y .“’_‘ 1 'ra": =

PASSENGER

—— ,_'
VENTILATION GRATING
£ TO PIPE SUBWAY ==

E———

The Astrology Humbug

By JOSEPH H. KRAUS
Further Letters From Our Readers and Our Answers

BELLE BART'S ASTROLOGY
Editor, SCIENCE AND INVENTION:

I have been following with interest your articles
in regard to the “Astrology IHHumbug™ and I want
to say that I thoroughly agree with your sentiments
in regard to it. I enclose an article which 1 found
in the Boston Sunday American for December 24,
and which may be of interest to you, if you have
not seen it. D’ossibly the same section appears in
some of the New York dailies.

At any rate, I shall keep a record of the
prophesies which Miss Bart gives, and shall en-
deavor to see which of them comes to pass. Of
course, on the face of the matter, it is hardly likely
that ut least some of them must come true. They
are facts that almost anyone could predict with
reasonable certainty., That the DP’rince of Wales
should be severely hurt from one of his horses is
sure to happen some day, and very likely will
happen within the next twelve months,  John D.
Rockefeller, at no time within the past fcw years
enjoying perfect health, and now probably quite
weak in constitution, almost shou/d have some
serious illness. Thomas Edison, at all times work-
ing on dangerous experiments, falls far within the
circie of probable serious accident. And that Wall
Street should take a flop during 1927 is a fact that
needs no astrologer to figure out. Few have hecn
the ycars when some catastrophe did not take placé
in this avenue of hrokers.

Astrology is not a humbug, it is not a fraud, it is
not a pscudo-science—it is absolute idiocy. There
is no place, there can be no place in science for
astrology. The very scientific construction of the
universe does not admit of any astrological distribu-
tion of the stars. Furthermore, while true science
teaches us how infinitely small and unimportant the
genus homo really is, astrology has the audacity and
the crass egotism to attempt to teach us that the
very stars, millions of light years away in the
depths of space, are moving in co-ordination with
the movements of our Farth and our universe so
that these stupid ignoramusecs can read the fate of
individual humans!

Tf such were the case—if Man were the highest
power in the entire universe of the stars—if the
stars were made to order for his individual fates—
if everything in the heavens takes place, simply
because’ Man down below looks upward for his life

$6,000.00

For Proofs of Astrology

SCIENCE AND INVENTION
Magazine holds that there is noth-
ing scientific in Astrology, that As-
trology is not a science and that
statements made by astrologers un-
less very general cannot be enter-
tained seriously. L

Accordingly, this publication has
decided to award an Astrology
Prize for $6,000 for the following:

$5,000 will be paid to the astrologer
or forecaster who will foretell three
major events of such a nature that he
will have no control over the outcome
of the same. He must describe in
advance each event in detail, giving

the location and result or the casuale
ties if the event is an accident.

$1,000 will be paid to the astrologer
or forecaster who will produce three ac-
curate, detailed and perfect horoscopes,
free of contradictions on the lives of
three people whose initials will be given
him when he requests the same and the
birth dates and place of birth will also
be supplied by this office.

This contest closes October 1st,
1927, and all entries must reach us
by that time. In event of a tie,
prizes of an identical nature will be
given those so tying.

Address all entries to Editor, As-
trology, care of SCIENCE AND
INVENTION Magazine, 230 Fifth
Avenue, New York, N. Y.

history—would we be living in comparative discom-
fort on our little globe? Why would we not he
suprente beings, traveling at will through the depths
of space—choosing for our abodes planets of larger
and brighter stars—planets which do not revolve
through their orbit thousands of times, but turn one
face toward their mother sun at all times, and have
on their surfaces an eternal summerland. Why
should we live crowded on one sphere, a minor part
of the family of a sun which is infinitesimal in
comparison with the greater stars? Why should we
die in feehle old age, when the whole universe is
working for our good?

If our fate is written in the stars—if what the
stars say, is really to be our final success or failure
—then what is the use of ambition—work—sacrifice
—IJlove—friendship—the power to advance or digress?
None. If the stars write our lives—what advantage
is it to us to attempt to live them? None.

No! Science can never admit of the slightest iota
of hasic or surface truth in astrology—not as long
as science teaches us that we really are the victims
of the masters of our fates—that we can make
ourselves—that in this sense and only in this sense
are we above the animal—that we can make our-
selves and those about us what we wish—to a
limited extent. Astrology can never admit that, or
it would hreak its own laws—and science can never
admit of anything else. And which dcals with facea
—and which with prophesies and coincidences?

Tet us see how many of Miss Bart’s prophesies
come true—if there is the least in astrology—asn
must come true,  Will they? I, representing
science, say no—astrology says yes. We will seer
which is right.  Only science has the advantage,
If one fails to come to pass, science is right. If
all come to pass, astrology may be right.

EarLe B. Brown,
Amesbury, Mass.

(Most astrologers do not say that the stars have
infallible control over a person’s destiny. They
hedge in a most natural manner by saying, “The
stars impel, but’ cannot compel’” This then
answers your question, “What advantages is it
to us to attempt to live.”” We of course agree
with your findings and a previous comment of
ours on this same newspaper clipping appeared in
this magazine.—EDITOR.}
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Tales From the Scientific Club

What the Typewriter Told
By RAY CUMMINGS

How a Mysterious Typewriter Was Used to Prove Premeditated Murder

OU say you know who the mur-
derer is?”" the Alienist asked.
*No,” corrected the Doctor. “I
o said we know who committed the
crime.

The Banker sat up abruptly with a gesture
of impatience. *“\What's the difference? Why
split hairs over technicalities? You said—"

“Wait George.” The Doctor gazed around
the private Club-room at the little group of
members seated before him. “Gentlemen, this
case is peculiar. We have proof of the
criminal’s identity. But the crime itself—

the trouble is, we have no determination yet
as to what crime was committed.’

“The man is dead,” the Astronomer ob-
served.

*Quite 0. Dut manslaughter, murder, and
most of all premeditated murder, are very
different  things.”

“Very differeat,” the Lawyer commented.
_The Doctor added, “More than that, this
crime on the scrface appears to be only an
attempt at blackmail.”

“Why not outline the case for us?
Panker demanded.
cus-ions

“I will,”” the Doctor agreed. A package lay
before him on the table; he drew from it a
litter of papers—anonymous typewritten let-
ters, dirty and rumpled most of them; all
of them on plain white paper of assorted
sizes; and a variety of envelopes, all ad-
dressed in typewriting to “L. C. Mcllray,
286(’)’ Orange Ave., Maple Grove, New Jer-
sey.

the
“These hypothetical dis-

.

The Doctor spread them out. “The mur-
der letters, gentlemen—I'll read some of
them to you. First, the case briefly, is this:
Ieonard C. Mcllray, up to the time of his
death two weeks ago, was Advertising Man-
ager of the Tonola Phonograph Company
out in Maple Grove. A man of fifty-five, of
exceedingly kindly, gentle nature, beloved
by his employces. Nine yecars ago he was
left a widower. He had fairly idolized his
wife—yet in one short year he married his
business secretarv—a handsome dark-cyed
girl then twenty-six or so. By his first
wife he had one child, Alan, who now
is twenty-cight. He was assistant to
his father—he will now be advertising
manager of the company. By this sccond
wife there is one child—a little girl now
five years old. Elsie—blue-eved, golden
haired. Her father worshipped her m in-

“These letters shocked Mr. Mcllray and
caused his death. As you know, the police
suspected one of you five as the writer of

them ” . .. “They suspected you,”

the Doctor reiterated. ‘‘They still do

—but their grilling was unavailing, and
they had no proof. We of the Scientific
Club, however, now have proof! We
know now which of you wrote those
letters!™

.\‘ _\A |

verse ratio to a sceming estrangement which
of recent years was growing between him-
self and his voung wife. And there was an
estrangement—not outward, not admitted
between him and his son Alan, doubtless be-
cause the son did not approve of his father’s
second marriage.”

“If this man got murdered.” said the
Danker, “I for one would like to hear how
it happened.”

“You shall, George, but those family de-
tails are necessary. Mcllray died just after
dinner at his home in Maple Grove. I must
tell you onc thing more. The man was in
fair health, hut for years his heart had been
organically defective. With care—very mod-
crate exercise—the avoidance of any severe
digestive disturbance—and most of all the
complete ahsence of excitement of any kind
—he could have lived with that heart to his
normal span. But gentlemen, understand me,
he was in a chronic condition where any
shock, any violence physical or mental, would

i

have causcd his instant death. And this was
known freely to his family and his business
associates.

“I come now to the murder—if murder it
were. The family had just finished dinner.
The front doorbell rang. The maid answered
it; and it was the postman who handed her
a letter for Mr. Mcllray. This letter.” The
Doctor indicated one of the dirty typewritten
envelopes before him. “Mcllray recognized
it doubtless. e did not open it, but sud-
denly excused himself, left the dining room
with an agitation that was obvious. Later
the maid said he had gone to his den—a small
room on the lower floor off the hall. Alan
went in there after him. He lay on the
floor, dead, with a loaded revolver in his
hand!"

“Suicide!” exclaimed the Banker.

“Don't be an ass, George. A shot would
1ave been heard. The revolver had not been
fired. There was not a mark on his body.
He dicd of heart failure induced by sudden,
violent mental shock.”

“What about the letter he had just re-
ceived#” the Chemist asked.

“It -ould not at first be found. When the
physidan came—Gentlemen, now we ap-
proact. the pathetic aspect of this case.

£

McIiray had been lahoring for weeks under
a terrible strain—a fear—and he had kept it
to himself—had dared tell no onc—except
his little daughter Elsic. Only the child did
he feel he could trust. \When the physician
arrived the little girt sidled up to him, ‘My
daddy said, if he got dead I must tell you
to send for the police! That was the message
from the dead man she gave the family
physician, .

“Marberry here was called in. When he
arrived, the child asked him naively if he
were the police. And then she told him her
daddy had said, ‘Look in the organ.” An old-
fashioned organ stood in a corner of the
den. Anticipating a possible death, he had
left his secret with the little girl, and faith-
fullv—without knowing the meaning of it
all—she had delivered his messages.

“They looked in the organ. Found all these
letters, with the last one he had just re-
ceived crammed in hastily after them. He

(Continued on page 356)
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DEVIL’S FINGER RING HYPNOTIZED OBJECTS RISING CARDS FROM HAT

Now that spiritual effects and illusions
bordering upon the psychic are in vogue, this
illusion is bound to meet with the approval
of the conjurer. A large table of simple de-
sign is standing upon the center of the stage
and a box or bottle is placed upon the ex-
treme edge of the table.  Standing at a
considerable distance from the table, the
magician makes mysterious passes over the
object and then drawing his hand away, the
object will be seen to slowly and mysterious-
ly travel toward the hand. The table itself is
mechanical. Two rollers are concealed at the
opposite ends of the table and over these a
liberal length of black cloth is wound. This
forms the table top proper. The rollers are
worked by assistants beneath the stage, who,
pulling upon a string, wind up either one
roll or the other.

|Dunninger Wil Attempe
To Hypnotize Puticns,

10 Miles Auay, by Radio

Y
STRING

As is indicated in the illustration above, the

magician provides the middle finger of his

hand with a finger ring having two devil

heads. These permit of palming cards or
coins as shown,

In this effect a deck of shuffled cards is
dropped into a hat and any one of the cards
or a whole series can be made to rise. An
extra pocket and deck of cards are required.

Sleight of hand artists, only through many
years of practice, are able to manipulate their
fingers in such a mamner as to conceal coins,

Practically every magician understands the
old rising card trick in which a houlette and

playing cards, or other like small objects with rr— string were employed. This effect is slightly
any degree of perfection. This ring elimi- o different, but its presentation is far more
nates many years of practice and gives the /’:,/ spectacular and Impressive. A deck of cards
amateur an opportunity of presenting seem- e are shuffled and thrown into a hat, after -

ingly impossible feats in sleight of hand
which have heretofore been creditable to
skilled proiessionals. A finger ring of the
necessary design is illustrated. This can be
made of any metal the performer chooses.
. The coins or cards are pushed under the pro-
jecting chin of the demon head where they Lk ' "
hold the objects in tight contact with the R . . oo as indicated, is th.en put in a concealed pocket
skin. The two heads permit the coin or card The mechanical table, by the aid of which it attached to the side of the hat. The string
s possible to make objects move from one 0 . Q
to be held under cover of the palm or back end to the opposite end. The stunt is seem. tied to a shirt stud, serves to raise the cards
of the hand. ingly mesmeric. up one at a time when it is stretched.

A PHANTOM TREAT

spectator had selected one and returned it to
the deck. At the word of command, the
chosen card is first made to rise and then
immediately thercafter, cards in respective
order come out of the deck. The selected
card is forced. A duplicate deck, threaded

STRING
OFF STAGE

TRAY. MIRROR _-°
\ HOL§>~/\,
»Z P J

CONCAVE

Here is a splendid illusion for a wizard's home. Upon a server one fashion, By arrangement of a concave mirror, a hole in the server
can plainly see a large box of cigars and a bottle of wine. The and an ordinary mirror, this effect is produced. When standing di-
wizard invites his guests to help themselves, but much to the amaze- rectly in front of the server, the articles apparently rest on the tray,
ment of the onlookers, the articles prove to be but phantoms as the The objects themselves are located in the server and illuminated by
fingers of the disappointed guests pass through them in ghost-like electric lights.
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Home Mechanics
How to Make a Self-Growing Plant Box .

HE sclf-growing, or sclf-irrigating,

plant box is not a new invention, for

it is the old Terrerium reconstructed
to use, in a common practical manner, for
raising house-plants. The selection of plants
suitable for raising in a box of this kind is
however limited to those that do not become
too large or grow too rapidly, and to those
with tough-leaves not prone to mildew, as is
the case with the Geranium, which soon be-
comes affected with mold. The following
kinds of plants have been recommended for
culture in a plant box:

English ivy, Anthericum variegatum,
Tradescantia spp., Cyperus alternifolius,
Begonia Rex and its varieties, small
ferns—pteris and polystichum—Selagi-
nella spp. and Croton varietics.

There is no magic in the way the plants
thrive in this contamer, without watering and
without care, for the explanation is simply
that a case is provided so that the water
vapor, which is a by-product of the green
parts of the plant, does not find its way to
the outer air, but collects by a natural con-
densing process on the inside surfaces of the
glass, trickling downward to the soil, to wet
1t anew, thus providing water to be absorbed
by the thirsty roots. The never-ending cycle
goes on for months, the water diminishing
gradually from the inevitable escape of some
of it to the outer air,

The plants thrive best when the case is
placed in a north window, or if put in a
south window the case should be placed so
that the plants do not have too much sunlight.

A number of boxes are tall and narrow;
some are about square, others are quite small.
A good average height will be 28”; the
width, 18”; and the length, 29”. Our design
is for a box of these dimensions.

The materials for the box are as follows:

95” of 34" lumber, 6” wide (for sides of base)
50" of 34" lumber, 1614” wide (for bottom

of base)
286" of No. 20 (%"”) Angle-monel 14” flange
(for frame)
72" of No. 20 (75”) Angle-monel 4” flange
(for corners)
1 Picce No. 20 (&") 42” by 29%%” monel
(for bottom tank)

1 Piece Glass 1713” by 2713” (for top of

cover)

2 Pieces Glass 513" by 2713” (for long
sides of cover)

2 Picces Glass 513" by 1713” (for short
ends of cover)

95" of 3/32” flat monel 15” wide (for lip
on top of box)

—eendd

Further details of the construction of the box
are shown in this illustration.

By W. M. BUTTERFIELD

2 Pigccs Glass 2114” by 171" (for lower

ends)

2 l?(i]eccis Glass 2114” by 2713" (for lower

sides
95” of 3/32” flat monel 15" wide (for flange
in tank)

The monel tank, or earth holder, is first
made from the large picce of metal. This
is done by first cutting a square piece (534"
square) from each corner; then turning up
the four sides to form the tank; the corners
are soldered when the tank has been com-
pletely shaped, squared and leveled. This job
is a particular one, for the square, trim look
of the box will depend on the way it is d‘c.
The wood bottom is next made to fit the
under side of the tank, and secured to it, as
illustrated, with 14" strips of monel—the
strips are nailed to the wood and soldered
to the tank. Next the sides are put on the
base, first cutting out the wood to fit nicely
over the monel strips; the ends of these
pieces are mitered so as to make trim corners,
and are secured with long thin finishing nails,
the sides are also nailed to the wood bottom.
Next the four 14" angle pieces, forming the
corners for the lower part of the box, are
soldered in place, care being taken to have

LT T,

The construcgion details of the angles used

in making the box are shown above. The
metal is cut as shown and then soldered
into place.

them of the same height at the top, square
and perpendicular. The angle piece for the
top of this frame is next cut so as to make
a top 18” by 29” inside of the angle (flange)
forming its sides. This top is soldered to the
corner picces, as shown. The top is bent and
formed from one piece of angle monel, first
cutting out square pieces at the proper places
in the top angle and bending the corners so
as to form miter-like joints. The 14” flange
for holding the glass sides at the bottom
within the tank is next soldered in place,
leaving vs” more space than the thickness
of the glass for cement. See Fig. G.

Both top and bottom angle pieces for the
top of the box are made in exactly the
same way as the top angle piece for the
lower part of the box, and are the same
in size, The corner angle pieces are then
cut and soldered in the top and bottom, thus
making the top frame. A flange, or lip. is
made by bending the 14" flat 3/32" piece,
as shown, then soldering it to the lower
part of the frame so that it will tap 4” on
this frame and 4” on the lower frame when
the top and bottom frames are placed to-
gether, It is best to bevel the inside edges
of the lip with a file, where it laps over the
lower frame, before soldering it to the
upper frame. See Fig. H.

Monel solders as readily as any of the

The finished plant box is shown in the above
illustration. The silver color of the monel
metal gives a good appearance to the box.

metals, but like other metals, the surfaces
to be joined must be cleaned and all surface
oxide, or tarnish, must be removed. This
may be done by sandpapering then moisten-
ing with nitric or nitrous acid. The surfaces
should then be tinned and carefully wiped, so
as not to leave an excess of solder, unless
this is done some difficulty may be met in
flowing the solder into the joints. The or-
dinary “high or low” tin solder will answer
for the work very well, and a good flux
should be used at the time.

Glass for the box should be about 14"
thick, of white, clear color and also trans-
parent and free from bubbles or imperfec-
tions. Before having the pieces cut measure
the inside of the frame, and thus check up
on the figures given in the above text. If
every thing is all right, have the glass cut
square and exact to measurement. In the
lower frame, as also in the upper frame, the
sides are cut so as to go between the end
pieces—thus holding them in place. The
sides are held by the bottom flange G. and
the clips F. Cement is also used both to
mmake the box air-tight and to hold the glass
firmly in the frame, as well as to cement
the glass pieces together. A good cement for
this purpose is the aquarium cement, on sale
at most bird stores. In using the cement be
sure that there is sufficient of it to fill all
cracks or openings, so as to make cverything
tight—bottom, sides, top and everywhere.
This applies to the openings between the
glass and frame on the outside as well as on
the inside.

In putting the glass into the top frame
turn the frame upside down, as shown in
the illustration, and put in the top glass
first with its cushion of cement, then put in
the ends using the cement, and finally the
sides also with their supply of cement. The
sides and ends hold up the top glass, the sides
hold the ends and the sides are held by the
clips F, and the cement attaching them to the
top glass. The outside of this frame is
cemented as in the case of the lower frame.
The cement should have two or three days to
dry, when the top and lower parts are to be
filledl with water to see if each is water
tight. If not, note where they leak, then
empty and make tight with additions of
cement when perfectly dry.

The metal parts can now be polished, the
glass cleaned and the wood base enameled a
velvet black. A rubber ring, such as is used
on fruit-jars, is cemented to the flange form-

(Continued on page 363)
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FIRST PRIZE — $100.00 —

([ ]
awarded this month to W. A. ] [. ‘3 [.
Reynolds of Freewater, Oregon, v ]_ {_ a
The model is made of square [
$3,000.00

radio bus bar and is carefully
soldered so that it is not only
decorative but is also quite use- [
ful for the purpose it was built,

Wire Contest is entirely constructed of square bus which has
been painted with aluminum paint to give it a good appearance.
The oblong match box is hinged at the base, so that it can be
used to clinch cigarettes and cigars. It is also decorated with the
diamond., heart, club and spade, well known to those who play
cards. These decorations are painted in red to give a finished
appearance to the model. The bus bar wire is spiraled close and
the spaces between are filled with solder, so that the cup will hol
the discarded cigarettes and their ashes. The match box is
arranged to hold the large type of strike anywhere safety matches.

The ash tray shown above, which won first prize ir?his month’s

Second prize—$50.00. Awarded to Frank
Brown, Brooklyn, New York, for his Wire-
kraft necklace. The design of the links is i X
very ornamental and an ornament at the bot- Eighth prize—$5.00 was awarded to John G.
tom is also constructed of the same wire. Dengler for his Wirekraft photograph frame.
The model was constructed of copper wire,
bent into the form shown above. 'lPhe screen-
like sides are hinged, so that they may be
folded back to protect the picture when ‘it is
not being displayed. This is a very useful
article and may be duplicated very easily by
other Wirekrafters. It may be made in any
size to hold either small snapshots or large
portraits, and the protecting screens may be
covered with cloth to better protect the pic-
ture. A frame is hinged to the back, so
that the frame may be stood up on a bureau
or other point of vantage.

Third prize—$25.00. It is a cap made of
fine wire, to be placed on the top of the
pipe to prevent the ashes and cinders
from blowin out when motoring or in
any strong breeze. It is constructed of
fine brass and nickel wire giving it a neat
appearance. The insert in the above illus-
tration shows more clearly how the cap is
constructed. The particular weave used gives
a strong light article without preventing plenty
of ventilation. This prize was awarded to
Michael J. Thelen of Chicago, Illinois.

Sixth prize—$10.00 was won by Selmer
Wick of Superior. Wisconsin, who con.
structed the casserole frame, shown above.
The frame is made of copper wire bent into
the design shown. This madel being of
actual size is a very useful one, the sides
being quite ornamental. The handles are
constructed of the same wire, wound close,
so that a strong as well as neat handle is

Fourth prize—$20.00. Norbel C. Wood of De- the result. The same design avould also be

troit, Mich., constructed the bottle washer shown adaptable for holding sugar bowls and other

above., It is equipped with a spiked chain on dishes. By using silver plated or nickel

the end to facilitate the cleaning of bottles. The wire and silver solder, a very pretty holder

links of the chain and spikes are constructed of would be the result. X .

one piece, each link containing two spikes, one Ninth prize—$3.50. The cap shown above

on each end. A long handle is used so that
large bottles, as well as small ones may be cleaned
with this apparatus.

was constructed by Norvell C. Wood, of
Detroit, Mich. It is made of copper wire and
screening. The base is equipped with a
spring so that the cap will fit anyone. The
screening on the front can be covered with
silk to shade off the sun and thus make a use-
ful article. This cap reminds one of the
phantom caps with celluloid visors, so ex-
tensively used two or three years ago.

Fifth prize — $15.
At the left we
have an ingenious
device, which can
be used wherever

a candle is needed. . K
The holder is pro- Tenth prize—$2.00 was won

vided with an ar- by t.lolanh.lele;m!( of andge;
rangement. so that port, 10. It 18 a bouque

the candle can be Siyenth prize—§7.50. holde.r. constructed enhre'ly
. This very clever toy of wire. A number of stiff
used right down is constructed by Carl q d
to the bottom - Fichtner of Phila- copper wires were bunche
without lowering delphia, Pa. It ag- together at the bottom and
. parently shows Per. a ring was bent at the top
the height of the petual Motion, using .
candlestick. As the principles of balance and gravity. The of each wire. The stems of
h figure shown on the rim of the wheel is quite the flowers are pushed
you may see, the heavy and is arranged so that it is slightly
. . 1 through the loops and thus
candle is raised off balance. In this way, the figure apparently ieid d g
by turning the starts to move as soon as the rod is exactly a rigid bouquet holder is
ke around  th vertical. In reality, however, it will stop mov- formed. By grouping any
b/t C ing after a short time if the vertical rod is number of wires in this way,
spring holder. held still. The model is constructed of h
3 . copper wire and brass rods. The wire is a large or small bouquet
This prize was awarded to James Coll of soldered into place, at the point where the may be formed. The wires
North Bergen, N. J. It is constructed of wheel and the vertical rod are joined. The were painted green, so that
heavy iron wire, painted to give a neat doll is weighted with lead, so that it will be L3 green,
appearance. The handle is formed by bend- heavy enough to keep the wheel in motion they would not show very

ing the top of the spring into a larger spiral. for a long time. clearly in the bouquet.
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Thirteenth prize—$2.00—was awarded to M.
H. Eida of Alameda County, Calif, for his
model of a soap dish. The weave of this
basket is so arranged that the top may be
raised and lowered. It is constructed of heavy
copper wire, each loop being joined separately
to the basket. This design could be used for
many forms of wire basket work and has the
advantage of being easily constructed.

Eleventh prize—§2.00.
structed by Francis J. Lorenz of Newark
Valley, New York, won the eleventh prize in

This garden rake con-

this month's Wire Contest. It is constructed
of heavy iron wire and the handle is formed
by welding iron to the end and grinding it
down smooth. This article is very well con-

structed and is very useful to the gardener

in weeding his yard, The ends of the wires are

filed sharp to facilitate the removing of weeds.

This article could have been more easily con-

structed by winding the handle from wire, in-
stead of welding it on.

Fourteenth  prize—$2.00.  This  Wirekraft
sewing baskst was constructed by Linwood F.
Mantler of Baltimore, Md. It is provided
with supports for ten spools of thread, a
thimble, packages of needles, and two pairs of
scissors, The handle and supports are con-
structed of heavy wire, painted to give a neat
appearance.

Fifteenth prize—$2.00. This basket won the
fifteenth prize in this month’s Wirekraft Con-
test. It was constructed by Peter J. Nicholas
of Foxcroft, Maine. The main supports are
constructed of heavy iron wire wound with
fine copper wire. This basket would be useful
for holding flowers, if a glass were placed
inside,

Twelfth prize—$2.00—was awarded to J. T.
Patterson, Jr., of Montgomery, Alabama. It
is constructed of copper wire bent in the form

Did You Note that the

Matcheraft Contest is to be Sixteenth prize—$2.00—was won by Eugene
shown above. This article is very useful for o N I{Cﬁfrles ;?:JA':BCONCS. \}l!gs}l-- ;_Orb his Wire-
lifting eggs from boiling water, without crack- discontinued? Lastpcy utton set, ¢ cufl buttons are

arranged so that they may be separated. The

ing them or burning oneself in doing so. collar buttons are made of one piece.

RULES OF WIREKRAFT CONTEST

HIS is a wirekraft contest. Hence merits of the chain only will the prize be artistic or constructive effect. It may be

wire is to used in the construction
of all of the models entered in this
contest,

The size of the wire to be employed is
limited. The heaviest wire must not be
larger than No, 8 American or B and S
gauge, and the smallest no smaller than
No. 30 B and S gauge—or (for foreign
countries not having these exact sizes), the
nearest available equivalent.

No. 8 B and S gauge is 12849 inches in
diameter or 3.264 millimeters.  Its nearest
cquizalent in the Birmingham or Stubs sron
wire gauge is No. 18. In the Stubs steel
wire gauge it is No. 30; tn the British Im-
perial Standard it is No. 10. The nearest
wire to No. 30 B and S gauge which is
01002 inches or .2546 millimecters in di-
amcter is No. 31 in the Birmingham or
Stubs iron wire gauge. In the Stubs stecl
wire gauge it is No. 80; im the British
Standard it is No. 33.

The builder may avail himself of the op-
portunity of using any intermediate sizes of
wires between No. 8 and No. 30, B and S
gauge.

The wire may be copper, brass, iron, steel,
our these materials coppered, tinned, nickel-
plated, or galvanized, or the wire may con-
sist of an alloy. Any kind of wire avail-
able on the market may be employed.

It is preferable to use non-rusting wires.
The publishers will not be responstble for
the rusting of any model. To protect wire
which rusts easily or for color effects, the
models may be painted, lacquered, var-
nished or otherwise covered.

Any additional decorations or accessories
may be employed to enhance the effect.
(Example: Silk on a lamp shade; glass in
decorative  fixtures; electric
operating mechanisms, cte,)

Only those portions actually constructed
of wire will be judged.

(Example: A reed basket is suspended
from a wire chain. The basket not being
made of wire is NOT considered. On the

motors for

awarded.)

Wires may be twisted, spliced, soldered,
welded or bound together, Wire may be
used to bind other wires together.” If
soldered a non-corrosive soldering flux
should be employed.

There is no limit to the size of the
models which may be entered nor to the
number of entries which any maker may
submit during any calendar month.

In every case the mode] must be for-
warded express prepaid to SCIENCE AND IN-

$3,000.00 In Prizes
Arranged in Monthly Awards

First Prize ....... tetrresaees.s..$100.00
For Utility Only
Second Prize ...........0000.00 50.00

For Artistic, Decorative or Constructive
Effect—may be a replica or modcl of some
imaginative or existing object.

Third Prize ......... 25.00
Fourth Prize .. 20.00
Fifth Prize ....... 15.00
Sixth Prize .... 10.00
Seventh Prize ..........0000innen 7.50
Eighth Prize ........... 0000000000 5.00
Ninth Prize .........o.... 000008000 3.50
10th to 16th Prizes of $2.00 cach... 14.00

Total .. .. vvriiiiiieeinenns $250.00

VENTION Magazine. [t should be tagged
with name and address of the maker, who
will prepay charges if model is to be
returned.

The first prize will always be awarded te
a model possessing the greatcst wtilitarian
merits. This must be an object NOT found
on the market today.

The second prize will always be awarded
to an object possessing the best decorative,

a replica of an existing object or a model
of an imaginative object or effect.

The remaining prizes will be judged from
either one or the other viewpoints at the
discretion of the judges.

All models tnay remain at the office of
this publication until the cluse of the con-
test at the discretion of the editors.

This contest starts January 7st, 1927,
and will terminate January 1st, 1928,

his is a monthly contest lasting for
twelve months, each monthly contest closing
on the first of the month following dates
of issue. Thus the contest for the month
of August, 1927, will close September 1st,
1927. Winners for August will be an-
nounced in the November issue.

Tools Required

THE tools required for the construction of
Witekraft articles may be found in the
Dec. issue of this publication, a reprint of
which will be sent free upon request. The
following tools may be used advantageously:

1 pair flat-nosed pliers, 1 pair round-nosed
pliers, 1 wire cutter, 1 hacksaw, 1 small
vise, 1 soldering iron.

The materials which are necessary are:

Solder. soldering paste or flux, nails, one
piece of wood, and most important of all,
wire of the sizes specified in the contest
rules and regulations.

If the builder decides to weld his wires
together, a small welding transformer or a
storage battery may be used for this pur-
pose. For the formation of long cyunfm.
a coil winding machine or a lathe may be
advantageously employed. Toy motors for
the operation of any devices constructed of
wire could of course be procured and added
to the model and the addition of miniature
sockets and bulbs to illuminate the interior
of any buildings constructed of wire might
alse find a place in some of the con-
structions.

SCIENCE & INVENTION MAGAZINE
230 Fifth Avenue, New York City

Address all entries to Editor Wirekraft

L
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¢ Matcheraft $100.00
.~ Awarded Monthly

First prize—$50.00 was won by
Raphael Gueril of Brooklyn, N, Y.,
for the Barkentine shown in the
two views above. The total length of the model is approxi-
mately 13!2” as may be seen from the ruler resting againsti
its base. This delicate model floats in an artificial sea, is
correct in every detail and is finished in colors. The boat
is square rigged on the foremast and fore and aft rigged on
the other two masts. The supé)oning base of the model is
also made of matches.

Second prize—$20.00
was awarded to E.
J. Raible, of Louis-
ville, Ky., for his
matchcraft model of a
lawn mower shown at
the right. The blades
are geared to one of
the wheels and ac-
tually revolve when
the mower is pushed.
The model is entirely
constructed from
matches and can be
taken apart with ease.

Fourth prize—$10.00
was given to Fred
Spinden of Abingdon,
Illinois, for the gar-
den seat shown in the
%hotograph below.

he seat is of artistic
construction and the

Third prize—$15.00 was won by lrving
Klein of Brooklyn, N. Y., for the con-
struction of the slipper appearing at the
right. The buckle is beaded in a pleas-
ing design. The slipper is made to ex-
actly conform withTmoderré lstylcs anfl
has a 213" heel. he model was pol-

ished to a smooth mirror-like finish. ;Ea;;l;ist;':;eci‘:?dmle;g

P> - HITPE-S bent to make the
: - f \ N curved part of the
model.  The lattice
work on the sides is
of novel construction,
Although the model is
of relatively simple
construction, itis very
L neat in appearance
— and has been finished
Fifth prize—$5.00 was i ey, zwlth several coats of
given to the garden fence R P . . white shellac.
shown below, which was 3 e
constructed by Frank De a N /
Guerre of “"Rocky Point,” / 4
Ville Grande, Colorado. ), N 2
The lattice work has !“'. /4

( been constructed from long strips of &%
; matches which were arranged in a criss- RS
cross fashion. The model was finished in -
red and white. | ‘
( '\
< y :r'
3 PPN o N b a N S iR/
"\ 3
8 [ Vi
i \ £
> e\ o Ny

IMPORTANT NOTE! With this issue the $100.00 monthly
Matcheraft Contest is discontinued. This contest, originally a
55.00_0.00 contest, was changed to a $100.00 monthly contest to
permit those already engaged in Matchcraft work to enter their models.
All models arriving on or before the first of August will be entered in the .

final month’s contest. Refer to the previous issue for the rules. =
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A line drawing of a brig-of-war under full
sail taken from the '“Kedge Anchor.”

INTRODUCTION

URING the last few years the
nearly lost art of ship mudlel build-
ing has been resurrected and al-
though predictions have been made
that it is only a passing fancy, a whim of
the public, it would scem that there is prac-
tically no basis for such a statement. Ap-
parently ship models and their making have
taken the public fancy with the result that
the craze, if we may call it that, instead of
passing on, is rapidly gaining converts and
thousands of model ship yards are hard at
work turning out miniature ships of every
conceivable nature |
It is with a feeling of some trepidation
that this article has been prepared, for there
will be the cxperts to appease, that little
class of seafaring men who delight to pick
apart the work of others in their line of
endeavor. The story may not be perfect, we
admit that from the start, but it is not sup-
posed to be a complete course in naval archi-
tecture and seamanship, but is rather in-
tended as a work of authintic information
for the great middle class of model builders,
those who want to do the thing right, but
who become lost in the maze of technical
terms with which our salty friends love to
steep their minds and the minds of any un-
fortunates who happen to fall under their
spells.
We do not set ourselves up as an old
sailor or an ol salt, as you will.  We have
never rounded the Horn in a howling gale
nor have we ever been farther to sea than a
few miles, just enough to lose sight of land
and our sole experience with "wind jam-
mers” has been confined to sailing yachts
and canoes of various and sundry kinds.
Brought up under the eagle like gaze of
a father who knew the sea in all its moods
and who knew sailing craft as he knew his
own home, it is but natural that the sea and
things pertaining to it, should attract us
from the first. The result was some twelve
or fourteen years spent over the drafting
boards of a naval architect, the building of
various craft of different kinds and now a
deep respect for things nautical and a room
full of models of every sort and description.
We have secured and studied seriously the
old books on scamanship:; Brady's Kedge
Anchor or Young Sailor’s Assistant, Luce's
Seamanship, and any number of more ob-
scure works on the subject. A sailor aboard
ship may not know the entire technique of
his craft, just as the auto driver seldom
knows what goes on under the hood of his
car and so with a background of facts

Building a Model of the
U. S Brig of War “Truxton”

By WILLIA;\I A. CROSBY

gained through careful study, it would ap-
pear that what follows on these pages may
contain information in a non-technical way

Rules for Model Contest

1. A handsome trophy cup engraved
with your name, will be awarded as the
prize for the best model submitted during
the month. The decision of the judges will
be final and will be based upon, A—novelty
of construction; B—workmanship; C—
operating_efficiency of the model as related
to the efficiency of the device which the
model simulates, and D—the care exercised
in design and in submitting to us sketches
and other details covering the model. See
page 236.

2. Models of all kinds may be entered.
They may be working models or not, ac-
cording to the subject that is being
handled.

3. Models may be made of any available
material, preferably something that is cheap
and easily obtainable. Models made of
matches should not be submitted to this
department but should go to our Match-
craft Contest Editor.

4. Models must be submitted in all cases,
Good photographs are also highly desirable
and where the maker does not desire the
model to be taken apart, legible drawings .H
with all dimensions covering parts that are
not accessible must be submitted.

5. Models should be securely crated and
protected against damage in shipment and
sent to us by parcel post, express or
freight prepaid. Models will be returned
when requested.

6. Models for entry in any particular con-
test must reach this office on or before the |
25th of the third month preceding date of
publication. For instance, models for the
October contest must reach us on or before
the 25th of July.

7. Address all entries to Editor Model De- |
partment, c/0 Science and Invention Mag-
azine, 230 Fifth Ave,, New York City.

which will prove of interest to those of
yvou who are fond of doing things with
vour hands, yet who do not like to be
worried with long names which, after
all, mean nothing in this day ot
stecam ships and other mechanical
means of transportation,

What follows is prepared
with only one end in view;
the building of a single ship
of a type which has long

since  become  extinct,
The story is told in the _f/
simplest  language and 9 -

/
vet with enough tech- \\
nicality to add a spice of
saltiness to the tale.  The
model s not of the usual
variety dl](l is thtrcfnre to be
classed as "rare” in this era of
clipper ships and near galleons, It
is a real ship, made from authentic
data, and before setting sail we want
to take the opportunity to express our
thanks to the editor of *Motor Boat,"”
Charles Hall, who has
lent his hearty coopera-
tion on the knotticst
problems and who has
alwavs stood by, ready

A photograph of
the model of the
“Truxton" as
built by Mr,
Crosby.

\\. \

‘.

with a life line, when the moadel of the
“Truxton” was in danger of becoming a
wreck.

“Shove off !”

THE MODEL

Unidoubtedly yvou have seen, in department
or furniture store windows, devices which
are supposed to look like miniature ships,
Usually, if you have paused long enough to
take a second look at these abortions, you
have promptly made up vour wind that the
ships of years gone by must indeed have
been clumsy and ugly. Most of these so-
called ship models display the crudest kind
of workmanship and are daubed up with
grcat gobs of paint in apparent defiance to
all the taws of man and nature, These
models have done just one good thing; they
have awakencd hundreds of people to the
real beauty of an authentic model and the
painstaking care necessary to turn out such
a work of art. A rcal model cannot be
made on a production basis,




- ception.

g2

The “Truxton”

The only kind of a ship model worth hav-
ing is a real one of a real ship—a ship with
a history and one which shows character in
every line. One of these reposing on your
mantel or desk will cast a spell over you.
You will be able to study it for hours, per-
mitting your imagination to run riot and the
more you do this, the more ﬁrm]y you will
become attached to your *ship.”

If you have priced real models, though,
you will probably make up your mind that
you would rather buy a medium priced car
with the same money—for real models are
trcn;endously expensive, but is it any won-
der?

However, real ship models may be made
by almost anyone, provided they are blessed
with a reasunable amount of patience and the
necessary data for accurate work is at hand,
A full rigged ship model cannot be built in
an evening or a month, Such a ship must be
worked on when the spirit moves and the
time of completion must not be considered
until it suddenly breaks upon the builder that
his work is finished. The work cannot be
hurried and a builder must be prepared to
even undo several weeks’ work in order to
place in some fitting or line which was left
out at the time of construction. Such a
model as we are about to describe may be
made in three months if it is worked on re-
ligiously in spare time. It is more apt to
take six months or longer in construction.

The writer has made possibly a dozen or
fifteen models, everything from the old San-
ta Maria of Columbus to a modern motor
cruiser and each on a diminutive scale.
you wish, you may buy fittings and parts,
rigging cord blocks and hundreds of other
small parts, but half the fun of this work is
to do the entire job yourself,

Most of the difficulty lies in securing accu-
rate data from which to work. Plans may
be bought here and there but they are mostly
of ships which have become commmon as ship
models. There must be fifty thousand “Fly-
ing Clouds” in the country and I doubt if
anyone could ever guess the number of “San-
ta Marias” or “Mayflowers' and this despite
the fact that no authentic data can be secured
on the latter ship.

There are several books on the subject of
model building, but it is unfortunate that out
of the lot, there are only a few which are
really worthy of the name. Much misinfor-
mation has been printed on the subject and
the department store models have come in
for their full share of publicity. However,
these things are bound to happen where mis-
information is the rule rather than the ex-
Let’s get on.

Probably one of the most interesting pe-
riods of the United States Naval and mari-
time history comes in the early part of the
nineteenth century. It was then that our
merchant marine was the greatest in the
world and there were thousands of ships
which went through the wildest and most
interesting CXI)LTICI]CCS It was the period
of fast clipper ships, pirates and real heroics
in the Navy. American ships were the fast-
cst and “tallest rigged” vessels on the seven
seas and in fact this was carried so far that
at one time several of the Naval vessels went
to sea and were never heard from again.
The American flag was to be seen on every
sca and ocean and although the Navy was of
rather small proportions and the steam ves-
sels were considered by many to be absolute
failures, these ships were able to handle
themselves in the most approved manner of
the day. This was apparent during the war
of 1812 when hundreds of fleet ships were
turned into privateers and the United States
was admittedly the strongest sea power of
the time.

The writer happened to be fortunate in
securing several old books on seamanshnp,
rigging and handling ships of the time and

also, in the “United States Nautical Maga-
zine and Naval Journal” to find some ex-
tremely interesting drawings on ships, some
of which are famous to this day. This par-
ticular volume represents six months edi-
tions of this magazine published in the year

1856 and in it the lines and sail plan of the -

U. S. Brig-of-War “Truxton” were found.
This little ship, only one hundred feet be-
tween perpendiculars, was considered one of
the fastest sailers of that day, which fact is
quite apparent when one studies the tremen-
dously lofty rig that she carried. \We have a
letter from one of her officers which says
that on her station, in the West Indies, she
has repeatedly bcaten every shlp there, in-
cluding the famous *“Saratoga.”

The lines of this ship were found to be
drawn on a scale of one-eighth of an inch to
the foot and it was at once apparent that
this would make an excellent subject for a
model.

At the time when this ship was built it was
customary for a ship builder to work directly
from a model. All dimensions were mea-
sured from this, but in the science of modern
naval architecture the drawing is made first
and the builder works from this. The origi-
nal drawings of the “Truxton’s” hull were
made from a model of the ship and were
published at that time.

Like all mechanical drawings, the lines of
a ship must be given in thrce planes; the
plan, elevation and the sections. Each must
conform to the measurements of the others
before the drawing can be considered perfect
and the work is made doubly difficult because
the entire surface is made up of curves. At
the present time, these drawings must be
made extremely accurate for the actual ship
if mcasurcd and the dimensions laid down in
the “Table of Offsets” by the draftsman.
The slightest error in one part of the draw-
ing may easily throw out an entire section
somewhere else and the line drawing is
usually given to the most experienced and
careful draftsman. The curves must hold a
fair shape throughout the hull and an expe-
rienced eye will pick out the flaws almost
instantly.

At the time of the “Truxton” the entire
plan was worked out around what were
called water lines. These lines, usually en-
tirely unrelated to the actual line of flotation,
were the means of taking measurements
from the elevation to the sections and from
the sections to the plan. (See page 333.)

Now let us regard the elevation of the
ship. The highest line, the one with a slight
curve in it, represents the line of the rail or
the highest point of the hull structure. Be-
low this comes another curved line which is
known as the sheer. It has slightly more
drop to it than the rail and is usually located
on the side of the ship at a point the thick-
ness of the decking below the level of the
main deck.

The next one below this is known as the
rabbet line and, as you can see, it follows up
at the curve of the stem or bow and also at
the stern. This represents the line which the
ship’s planking will follow when it joins the
keel, stem and stern post. Below this, of
course, comes the line of the keel which
rounds up at the bow and is squared off at
the stern. The rabbet line, on a rcal ship, is
really cut into the keel, stem and stern post
so that the planks lay flush with the surface
of these members, but this is not strictly
necessary where we use cardboard which
may be sandpapered down smooth.

Extreme accuracy is necessary to have all
of these dimensions laid off accurately in or-
der that the ship may look right when com-
pleted. The plan shows the exact contours
of the stem and also dimensions for the rest
of the keel and rabbet and if you wish you
may make a paper template of the whole
thing, working with a ruler to take the
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Another
building of this model will be completely de-

illustration of the Truxton. The

scribed in this journal. Each and every step
will be made clear enough for the layman
to follow.

measurements and then, when the spots are
marked in, joining them all up with a curved
or straxght line according to the nature of
the work. This paper template may be laid
on the wood from which these members are
to be made and with a piece of carbon paper
between, it is an easy matter to mark off
the outline. Once this is done a sharp razor
blade may be used to cut away the excess
material, for the keel is only an eighth of
an inch thlck and will cut easily. The edge
may then be sandpapered to make it sinooth
and fair.

Now look at the plan view. One curved
line, is marked “Rail Line” and it represents
the line which would appear if we were
looking directly down on the model. This
is, of course, the highest line of the hull
itself. The other line is the water line and
it will nge an idea of how the ship is shaped,
for it is considerably wider amidships than
the line of the rail. This bump on the side
of the ship is known as “tumble home” and
is put there for several good reasons. This
waterline, by the way, would be a section of
the model if it were cut off horizontally on
the dotted line shown in the sheer plan. The
sheer plan is the naval architect’s term for
the elevation.

You will note that in the sheer plan, at
intervals of one inch come vertical lmes
shown as molds. These are also shown in
the deck plan above the sheer plan and each
of these lines represents a section of the
model if it were sliced off straight across
at that point. If, therefore, we make the
keel according to ‘the dimensions given and
then erect these sections on the keel at their
proper spacing, it is quite apparent that we
have a good representation of the shape of
the hull.

The body plan shows these sections and
by studying the plan you will see that each
section is numbered to correspond in both
body plan and also in the sheer and deck
plans, 2. In this body plan or sectional
drawing the bow sections of the model will
be seen on the left hand side while the stern
sections are on the other. This drawing is
the exact full size of the model and from it
you will make the molds.

If you use the sharp pointed instrument
to make holes in the plan, be sure to make
a sufficient number of holes to make it casy
to follow the curve correctly. Since the
drawing only shows one-half of each mold
it will be necessary to make one side and
then turn the drawing over in order to mark
off the other. If you do this, be sure to get
the center lines directly over each other and
also make sure that the heights are the
same. If this is not done the model will be
higher on one side than on the other.

(To be continued in the Septempor issue)




Science and Invention for August, 1927

K
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1 indicates section lines of the body.

Each vertical line is a cross-section.
The bow section is at the left hand side and the stern section on the right.

2 is the body plan
This is full size. 3

showing the boat as if it were cut in sections.
gives the dimensions for keel, stem and stern.

4 shows how the molds are erected on the keel and 5 shows how the woed is laid in layers on the molds.
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Electroplating Made Simple

FTER clectroplating the work must
be polished by some suitable nieans.
Undoubtedly the best method is the
use of the buffing wheel, but unfor-
tunately this requires the use of a high-speed
motor.  Successful polishing or shining up

Polishing an electroplated article with an
electric motor and a rag wheel

the plated articles can be done with the many
silver polishing pastes and creams upon the
market.

A fairly good polishing cloth can be made
by soaking pieces of outing flannel in a mix-
ture of two quarts of gasoline, one-quarter
ounce of oleic acid and a pound of whiting.
The cloths are soaked in this solution, then
stirred about, removed and dried. This
evaporates the gasoline and leaves the whit-

|

Polishing by a hand-cloth

ing adhering to the cloth by means of the
wax-like oleic acid. The cloths are used
after drying, without the aid of water. They
should not be washed out.

Another polishing compound is made by
mixing equal parts by weight of powdered

PART TWO
By RAYMOND B. WAILES

Making up a polishing-cloth mixture with
different agents.

rouge (a very finely divided form of iron
oxide), chalk, and magnesium carbonate. A
moistened cloth. is dipped into the powder
and rubbed on the article to be polished.

Silver articles which have become tar-
nished by the action of sulphur compounds
can be cleaned by boiling them in an alu-
minum pan containing a solution of baking
soda in water.

The plating of metals can also be accom-

Electro-plating without a separate battery.

plished without the aid of a battery. One
such method is by immersion; another, by
contact. A piece of iron immersed in cop-
per sulphate solution will become plated with
copper. If an object to be plated with nickel
is connected directly to a strip of aluminum
by twisting the aluminum about some sharp
part of the object and immersing the com-
bination in a solution containing 30 grams
of mickel sulphate and 25 grams of ammo-
nium chloride dissolved in 1000 grams, or
cc, of water and heated to about 85 degrees

Cent., (185°F.) the object will take on a
coating of nickel. Five minutes' immersion is
sufficient to coat it slightly.

Nickel plating can also be done by mois-
tening a cloth and with it rubbing some of

.

Cleaning silver by electric action, with baking
soda and aluminum.

the following mixture upon the metallic
article to be plated. The powder is com-

posed of :
Nickel ammonium sulphate... 60 parts
Magnesium powder .......... 3 parts
Powdered chalk ............. 30 parts
Talc powder ................ 7 parts

The nickel coating which is secured by*
this method is not very thick and is derived
from the nickel ammonium sulphate. The
magnesium powder acts as an electrode,
which causes a current to be produced when

Sharpening files with the battery.
the wet cloth is used. The talc and chall
act as polishers.

As a side line to electroplating, the color-
ing of metals by chemical means can be per-
formed. For instance. to make brass articles

(Continued on page 379)
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The Transformation of Cellulose
By DR. ERNEST BADE

LL kinds of plants provide us with

cellulose, but its purest form may

be directly obtained from corton.

Worked up with chemicals of vari-
ous sorts, it produces compounds that not
only provide us with luxuries, but also with
some real necessities of life, among which
are paper, artificial stlks, celluloid products
and explosives. In lumber it furnishes us
building material and in the distillation
products of wood we obtain many solvents
and other chemicals.

Cellulose is never pure in the form of
lumber, but is always accompanied by a
substance called liber, which is formed
This

every year at the period of growth.

Two cubic centimeters of concentrated nitric

acid are mixed with four cubic centimeters of

concentrated sulphuric acid. Add absorbent
cotton, let stand for a minute.

is gradually transformed into wood by vari-
ous bodies known as encrusting substances
which are imbedded in the cellulose mass. It
is this mass which must be destroyed by
various chemicals which do not affect the
cellulose itself.

Fairly pure cellulose can be prepared by
first drying sawdust in a hot air bath heated
to 110 degrees C. (230° F.). The hot air
bath may be prepared from two tin cans,
one within the other, the saw dust being
held in a small evaporating dish over which

At the end of the minute add water to break
the reaction and then thoroughly wash the
nitrated cotton and dry in cool air.

a thermometer is suspended. The dry saw-
dust is then placed in a flask and a mixture
of alcohol and benzol are added. After at-
taching a reflux condenser, the mass is
extracted for a few hours and the resinous
matter will go into solution. The liquid

Mix equal parts of nitric and sulphuric acids,
heat the mixture to 50° C (122* F) and add
cotton. In ten minutes add water and wash.

is thenm poured off, the sawdust washed with
alcohol, and then again extracted with am-
monia for a few minutes. The ammonia so-
lution is renewed twice during this short
process of extraction. The mass is then
washed with water and bromine water is
added ; the flask is not to be heated during
this process. As soon as the bromine water
loses its brown color, pour off the water
and add fresh bromine water. Repeat the
operation until the weak bromine water does
not decolorize after standing 24 hours.

Make collodion by dissolving the lower nitrates
in a mixture of alcohol and ether.

This oxidizes the vasculose and converts it
into soluble acids. Remove the solution and
wash the mass remaining with water. Then
heat the sawdust almost to the boiling point
with water containing 2 cc of concentrated
ammonia water for each 250 cc of water.
Repeat the heating with fresh solutions until
the mass no longer increases its brown
color. Then repeat the operation with the
bromine water solution, again wash the
mass thoroughly with water and boil with
alcohol. The mass remaining behind is pure
cellulose.

When cellulose, either purified sawdust
or coton, is treated with nitric and sul-
phuric acid, cellulose hexanitrate is formed.
This is an explosive and is generally known
as gun cotton or pyroxyline. Mix 2 cc of
concentrated nitric acid with 4 cc of con-
centrated sulphuric acid and cool the mix-
ture. When cold, add the cotton (cellulose)
and immerse it with a glass rod so that
all of it is moistened by the acid mixture.
At the end of about a minute or less add
cold water to stop the reaction and wash
the now nitrated cellulose thoroughly with
fresh water. Dry the gun cotton in air
without heat.

Colloedion wool differs from gun cotton by

Make a solution of 40 grams of sodium
hydroxide in 200 cubic centimeters of water.

being almost inexplosive. Its preparation
also differs in that weaker nitric acid is
used. Highly concentrated nitric acid and
low temperatures are used in making gun
cotton, while weak nitric acid and a tem-
perature of from 50 to 70 degrees C. (122°-
158°l F.) is employed in preparing collodion
wool.

Collodion wool is usually a mixture of
tetra-nitro-cellulose and tri-nitrocellulose in-
stead of hexanitrocellulose. A tetra-nitro-
cellulose is primarily obtained by mixing
equal quantities of nitric and sulphuric acid
(concentrated) and keeping the mixture at
50 degrees C. (122° F.). Then the cotton
is added and left for 10 minutes. At the
end of this time the acid is diluted with
water to stop the reaction and the wool is
washed with water.

A trinitrocellulose which contains a small
quantity of tetra-nitro-cellulose is prepared
by treating cotton for five minutes in a mix-
ture of concentrated acids consisting of 4
cc of nitric acid and 5 cc of sulphuric acid

To the old solution add 100 grams of cotton
by pressing the cotton firmly and strongly

into the solution. Cover the flask or beaker
and let stand for three days.

kept at a temperature of 65 degrees C.
(149° F
It is this collodion wool which is used
in the manufacture of celluloid; the latter
is obtained by incorporating camphor into
(Continued on page 379)
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LTHOUGH there are many ways to
remove some stains, other stains can
not wholly be removed. Stains on
woodwork are very resistent and

can often be only partially removed by
bleaching and this bleaching process is only

_——

Dark wood which is to be bleached is first
treated by the application of a solution of

chloride of lime in water. A thick paste of
this mixture is applied and allowed to dry.

applied on that type of work which is stained
in patches. Omne method uscs three ounces
of oxalic acid crystals in one part of warm
water. Many stains will be removed or
bleached, and then, too, this solution will re-
move ink marks from any surface as well as
rust stains. It is very poisonous and some-
times it is not safe to use on fabrics.

Wood which has darkened can be bleached.
At the same time it is also possible to bleach
naturally dark lumber or unfinished furni-
ture. It is a process not at all difficult
Ordinary bleaching powder which is also
known as chloride of lime, is mixed with
water to form a thin paste. This is applied to
the wood and allowed to dry. The dry paste
is then moistened with dilute hydrochloric
acid made by adding one part of the concen-
trated acid to three times its volume of water.
Let it remain for a few hours, then clean
the wood and if the bleaching has not been
carried sufficiently far, repeat the process.

Old paints and varnishes on wood are often
troublesome to remove. Liquids alone will
often not take them off, burning off is not
the best policy. scraping too often injures
the work, therefore a combination of liquid
softener and scraping must be resorted to for
best all around use. Mix half a pint of water
glass (sodium silicate) with two ounces of
ammonia water. Dissolve a teaspoon of lye
(sodium hydroxide) in an ounce of water
and mix with the above solution. Brush this
on varnish or paint which is to be removed
and let it remain until the old covering has
softened, then scrape it off and wash the
woodwork with water. IFor delicate work
scrape the wood with shavings.

It is an annoying habit to strike matches on

A surface from which paint is to be removed
should be wet down and then scraped.
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Stains and Stain Removers

By DR. ERNEST BADE

finished surfaces for unsightly marks and
streaks are left every time a match is lighted.
These marks are difficult to remove, espec
ally when old. This bad habit can be pre-
vented by rubbing the surface vigorously
with a piece of flannel which contains a little,
not too much, vaseline. The rubbing must be
applied with pressure, and the vaseline must
be worked into the finished surface. When
the vaseline has been rubbed away, take a
dry piece of flannel and again rub the sur-
face thoroughly. So prepared, matches can
not be struck on this surface.

Metals from which the varnish has been
partially scraped or chipped, can be casily
cleaned by dipping into a solution made by
mixing equal quantities of ammonia water
and denatured alcohol. If the article is too
large to be dipped, brush it on with a soft
brush. Keep the article moist until the var-
nish has softened, then wipe it clean with a
rag.

The removal of stains and spots from fab-
rics is a different chapter. Fat spots on wool
are cleaned with gasoline, ether or benzene,
Try any of these first, if the spot is not re-
moved try a different solvent, because one
fat, which may not be soluble in benzol, will
be more soluble in ether. \When cleaning with
these substances work near a window and
keep at a distance from all open flames.

IFabrics with delicate colors stained with
coffee or chocolate are readily cleaned by ap-

If vasecline is applied with considerable pres-
sure to a finished surface, it will be found im-

possible to strike matches upon it. After ap-
plying, polish with dry flannel

plying a drop or so of glycerine. Let it stand
a minute or so and then wash off with water
or alcohol,

Paint is removed by Turpentine or benzol.

Grass stains are removed by alcohol or am-
monia.

Tar or wagon grease is removed by tur-
pentine or benzol.

Ink is removed hy solution of oxalic acid
in water, or lemon juice. If the ink does not
contain iron, try dilute acetic acid or strong
vinegar. Green ink is bleached by ammonia.
Many aniline inks are removed, although
slowly, with alcohol, and nearly all of them
with a solution of chlorinated lime followed
with a wash in dilute acetic acid,

Rust is removed with oxalic acid in water.

Mildew may bhe removed by soaking in
sour or sweet milk over night,

For cleaning glass vessels such as flasks,
etc., without leaving a stain, make a mixture
of ten parts of water, one part of potassium
bichromate and four parts of sulphuric acid.
This solution may be used over and over
again until a greenish tinge is given to'it.

Oil stains on marble and tile may %e re-
moved by incorporating henzol with clay and
applying this to the stained parts in a thick
paste and leaving it on until the oil is ab-
sorbed.

Leather articles are very apt to get spotted
in various ways with the result that the ar-
ticles become very unsightly. The usual
method of removing fatty spots cannot be
employed for the solvents of fats only spread
the fat over a greater area, making the ap-

The dry paste is then moistened with dilute
hydrochloric acid, one part HCI1 in three parts

of water. Let it  stand for a few hours, then
clean the wood and repeat if necessary.

pearance of the object more objectionable. A
method has recently been developed whereby
the spot is coated with a thick solution of
rubber in a solvent that readily evaporates.
Then, when the film of dried rubber is re-
moved, the spot will be removed with the
film of rubber. One application will usually
be sufficient, although it does frequently hap-
pen that two or more trials must be used be-
fore the spot is entirely removed. Some of
the prepared rubber cements on the market
may be used for this purpose and, if desired,
a solution may be made by dissolving one part
of Para or Ceylon unvulcanized rubber in ten
parts of carbon bisulphide. To keep the rub-
ber from adhering too tightly to the leather,
the leather surrounding the spot is slightly
moistened with water. In this connection it
must also be stated that all stains cannot be
removed, this method is only effective under
certain conditions. The spot should not be
too old and the cement must be quite thick in
order to be effective.

When paint or varnish has dried and
hardened its removal is more difficult. In
many cases the best plan is to buy some
paint remover, which is now made of most
efficient action.

A simple method reccommended by some
authorities is to wash in strong ammonia
water the goods on which paint had dried.
An cmulsion or mixture of turpentine, 1
part and ammonia water, 2 parts (both by
measure) has been recommended.

Tracing cloth used by draftsmen is
cleaned of spots by benzine applied with
a rag. It will not interfere with India ink
drawings. Before use the cloth may be
dusted over with talcum powder.

A mixture of equal quantities of ammonium
hydroxide and denatured alcohol will remove
paint from metal surfaces.
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Barlow’s Wheel

By G. H. FRAZER
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This is a very good presentation of the classic experiment of Barlow's wheel.
which is a variation on the classic Faraday’s wheel. It constitutes a motor

whic'h it can exert is very slight. It is quite instructive as illustrating the
relation between electro-magnetic lines of force and the electric current. The
theory of its action is explained in diagram.

and should be constructed very nicely to avoid friction because the power
BARLOW'S \Wheel is quite a simple
A piece of apparatus to make, and gives

a good illustration of “Amperc’s
Rule.” It is a very simple form of electric
motor. It consists of an eight-rayed star
which revolves so that its points pass
through a small trough of mercury. The star
and the mercury are connected to the poles
of an electric battery, and the poles of a
horse-shoe magnet lie on cach side of the
trough, as shown in the sketch, .

Figure 3 shows the star, or wheel, which
has a total diameter of 4”, the rays being
cut to within 14” of the centre. Through
the centre a hole is bored. The support is
iltustrated in 2 and 3, cut and bent as
shown, fitting an axle for the wheel at A.
By means of the rod B and the binding post
C’ the support may be raised or lowered in
order to adjust the wheel. C is of the wood-
screw type and is fixed into a wooden sup-
port D, which is carried horizontally by
the vertical rod E.

The base board lay-out shown in 5 T is
merely a small groove hollowed out in the
board and filled with mercury; into this
a wire dips and connects it to the positive

terminal G. The negative terminal H is
connected to the wheel by a wire soldered
to C. Sketch 5 shows the completed instru-
ment.

The apparatus may be made from any
available scrap, such as the radio experi-
menter will possess, Copper may be used
for the support, but if copper is used for the
wheel the latter should be withdrawn after
use to prevent corrosion by the mercury;
this can be prevented by using thin iron for
the wheel.

If about 6 volts be connected to the bind-
ing-posts, G, H, the north pole of the mag-
net being the ncarest, the wheel will revolve
in a clockwise direction. (Caution: Ii you
use accunmlators insert a suitahle resistance,
e. g., a tube rheostat, or you will practically
short-circuit your battery.)

The explanation of this rotation lies in
Ampére’s Rule, referred to above. This is
illustrated in sketch 6. Ampére said, “Imag-
ine that vou are looking at a wire carryving
an electric current, and that it is free to
move in a magnetic field; then if you face
along the direction of magnetic force. 1. ¢,
turn your back on the North pole producing

the field. the wire will be carried towards
your left.”

In Barlow’s \Wheel if we look in the di-
rection GF we are facing along the lines of
magnetic force, and, therefore, each point
of the star as it touches the mercury is car-
ric_:d to the left, rotating the wheel clock-
wise,

The principle of a wire's movement in a
magnetic field. regulated by the above rule,
is the basis of every electric motor running.

A HOME-MADE STORAGE
BATTERY

The following describes a  thoroughly
practical accumulator, one of whose advant-
ages is that there are no plates that buckle
and drop their coating so as to short circuit
the cell. An earthenware jar is suggested as
the container. Here it is to be remembered
that all earthenware jars are not absolutely
acid-proof. Thus a marmelade jar will often
be found to permit a certain amount of acid
to reach its outside surface, carrying salts
with it. Two lead cylinders are now to be
made. The lead should be ahout 4 pounds
to the square foot gauge. The plates for
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the cylinder are punched full of holes and
the edges are brought together and a strip
of lead 1 inch wide and a couple of inches
longer than the height of the cylinder is
burned to them by a hydrogen flame or is
secured with lead wire rivets. The strip
which projects above the edge gives a good
connection for the line wires. The inner
cylinder is of such diameter as to provide
about 34ths of an inch space between itself
and the outer one. This inner cylinder has
a plate of lead for a bottom which can be
secured by hammering the edge of the lead
cylinder over it, and this may be advan-
tageously secured also by autogenous solder-
ing with the hydrogen flame. Plenty of scrap
lead is now to be granulated; it is melted in
a ladle and poured into water from a height
of 5 to 6 feet. The space outside of the
outer lead cylinder and the interior of the
cup are both to be filled with the granulated
lead, which is packed down fairly tight. The

EARTHENWARE JAR

8 INNER
CYLINDER
[

T

RN .-

GRANULATED LEAD\

A view partly in section of a storage battery,
in which granulated lead provides a very large
area of active surface for both positive and
negative elements of the cell. This use of
granulated lead is quite characteristic.

upper edge of the cup is then closed with a
perforated disk of lead, just as was the
hottom.  Strips of wood are used to go
between the lead cup and the outer cylinder
to prevent short circuiting. The wood
should be 34ths of an inch square in section
and should be immersed in hot paraffin for
some time before it is used.

By charging once, even without the form-
ing process being appliced, a considerable dis-
charge will be gotten from the battery. It
does not matter which element is taken as
positive and which as negative, but once that
it is charged, no interchange is allowable.

The author states that for a number of
vears he used a set of 36 of these cells for
lighting his work shop. They supplied a 16-
cdle-power incandescent  Tamp. The jars
were hidden in square hoxes which were
filled with pitch melted in. For testing pur-
poses, a current as high as 200 amperes and
= potential of over 70 volts were taken from
the battery.

Testing Spark Plugs

T sometimes seems that too little attention

is paid by automobilists to their spark
1lugs. The good or bad condition of these
has a great influence upon the power of the
engine. For minute as the spark is, its vari-
ation in intensity makes a great difference in
the force of the explosion. The illustration
shows a simple arrangement for testing. It
speaks for itself. Connecting a Ford coil

witll its three terminals as shown, the plug
1s connected by special clips to save trouble
and time and the secondary of the coil is
connected as shown so as to produce a
spark when the switch is closed. The great
point is to have all the connections very
good. It is even advisable to solder the
wire to the spark coil. After a little work
on different plugs, the eye will learn to
dlscqrn a good plug from a bad one by ob-
serving the appearance of the spark and the
work can be done very rapidly. Sometimes
on cleaning a spark plug a good spark will
be produced. If cleaning does not improve
it, a new porcelain should be obtained or
the plug may be thrown away.—Ilarry I
Hudec.

SWITCH

A
SPARK PLUG
N

A simple set-up using a Ford coil and a stor-

age battery for testing the condition of spark

plugs. The appearance of the spark tells the

story, and after some experience the work can
be done very rapidly.

A Wet Cell Which Produces

an Alternating Current
By RAYMOND B. WAILES
ONE usually associates a dry or wet cell
with direct current. Here is a wet cell
which will give an honest-to-goodness al-
ternating current. The frequency is about
one cycle every three seconds.

Beat out two strips of copper sheet with
a hammer until they have been reduced in
thickness and become somewhat springy.
Mount them upon a wooden strip so that
they can be immersed in a solution in a
battery jar. A cut off bottle, half or full
pint size, makes a nice little cell. Solder
Fahnestock type binding posts to their ends
so that connections can be made to the indi-
cating instrument which may be a millivolt-
meter, milliammeter, galvanometer, electro-
meter, ctc.

The electrolyte is a mixture of nitric acid,
hydrochloric acid and water.  About 25cc
of concentrated nitric acid, 10cc of concen-
trated hydrochloric acid and 70cc of water
makes an excellent clectrolyte for demon-
strating this A.C. cell.

A wet cell, which presumably through polar-

ization produces a current first in one direc-

tion and then in the other; it only gives one-

tenth of a volt, but is an interesting electric
curiosity.

Immerse the strips and wait until the
plates “form,” whence the current will be
set up, first lowing in one direction and then
the other. It is best in this simple and mys-
terious experiment to use an instrument
which has its needle or pointer midway in
the scale, or with its zero in the center of the
scale, so that the hand will sway back and
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forth in response to the different directions
which the current is taking. About 0.1 volt
can be gotten from the cell, the amperage
depending upon the size of the plates.

Wire Rheostat
By DAVID ROTBART

THE rheostat shown in the illustration is

very simply constructed. A coil of wire
to give the resistance is wound on the paste-
board case of an ordinary dry cell. As the
case is not very strong, it is well to leave
the cell within it while doing the winding
to prevent it from collapsing. Cotton-cov-
ered wire or bare wire may be used, but in
cither case cord should be wound on with
the wire so as to space it evenly. One-
fourth of an inch of the pasteboard case at
cach end should be left bare and the end
of the wire may be secured by shellacking a
heavy piece of paper over the last few turns,
or with a needle and thread it can be
stitched to the pasteboard, after removing
the cell. The pasteboard may be stiffened
by giving it a good coating of glue on the
inside, or by shellac on the outside. In

J

In this rheostat a sliding contact is provided
which cuts in more or less of the turns of

the wire, thus modifying the resistance; it
can be constructed so as to give very delicate
modulations.

using glue, get solid carpenter’s glue, or
solid fish glue and soften it in a double
sauccpan with hot water, if you haven't a
glue pot on hand. A heavy wire or tin
strip 1s supported by two little metal pieces
from top to bottom of the case, as shown in
Fig. 3. The upper one is in metallic con-
tact with the upper end of the resistance
wire, the lower one is insulated therefrom.

A little slider carrying one end of a
spring or hard drawn wire can be slid up
and down the vertical rod or strip and the
layers of wire in its path must have the
insulation scraped off if such wire is used,
so that the spring terminal under the little
slide can make good eclectrical contact with
turn after turn of the wire as it is slid
upward or downward. It will be seen that
as it slides down, it will bring more and
more wire into the circuit, and the reverse
obtains when it is moved upwards.

In one of the illustrations the connections
are shown. One end of the wire of the
outer circuit is connected with the bottom
of the vertical rod and the other end is con-
nected with the upper end of the wire of the
coil.

It will be seen, therefore, that the little
spring that rubs against the wire on the coil
beneath the vertical rod really becomes one
of the terminals of the circuit.
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Making a Billiard Table

A Home-Made Billiard Table Which May be Built at Nominal Cost

ik o %t

Above we have a front view of the completed billiard table.
neatness of the construction and also how :moothly the author has

attached the cloth to the frame.

HE accompanying photos and sketches
show how easy it is to build a practical
table that will give many evenings entertain-
ment. The cost should not be over $10.0C.

The top frame No. 3 should be made first,
the two ends and sides are then assembled
The frame is held together

temporarily.

A bottom view of the table is shown above.

long and the other two pieces 7 feet in length.

Note the placement of the
frame which consists of six pieces of birch, four of which are 4 feet

Note the

with a few nails so that the shape of the
pockets on the frame may be marked out.
After the corners have been cut out the
frame can be assembled and metal corner
braces No. 7 can be used. Next the under
or bottom frame No. 2 is cut out. The bot-
tom frame is made as shown in the sketch

The center photograph shows the table set-up and ready for use. The
photo above gives a view of the back of the table.
strips which are arranged across the back.

Note the supporting

and photo. The finished table should be
covered with billiard cloth. Use the glue
sparingly over two feet at a time and brush
out the creases with a cold flat iron. Next
nail the cushions in place and adjust them
to the proper height to correspond with the
sizes of the balls used.—J. §. Hill.

. L1 L ——

given, together with

the necessary dimensions.
designated by No. 2 and metal braces by No. 7

Above the constructional details of the front frame of the table are

The rear frame is
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Bench Hook — First Prize $10

To avoid marring the kitchen table on which

much shop work is usually done, a bench hook

can be used to advantage. Its use is shown
in the photograph.—Raymond B. Wailes.

Cigar Box Drawers

Cigar boxes with pot knobs attached as handles
make handy containers for loose bolts, etc.,
and for small tools.

Dropping Bottle

5 ", - -

o

e '

A dropping bottle made from a flask and a

drawn out length of glass tubing or a medi-

cine dropper, makes an efficient applicator for

liquids, when only a few drops are required at
a time.

Center Gayge

The instrument known as a center gauge may

be used to mark the center line of any board

which it is necessary to bisect. By turning

tlie device at an angle, any board within its
size may be marked.
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HINTS FOR THE MECHANIC

V-Board Rest

For filing, polishing, or trimming machined

parts, a V-board makes an ideal rest. In the

illustration above it is fastened to the table
top with a C clamp.

N VvV VvV vV v vV vV Vv ¥ Vv vV

v vv-———r'v—f-r"r'vvvv-—-v'v—v—fv'vvvv}'

A New Department!

FGINNING with  the May 1
number we started this new :
department—"IHints For the |
Mechanic,” in which we intend 4

to publish wrinkles useful to me- |

chanics in general.  You can help us 1

with this department by writing a

brief description of your favorite ]

shop wrinkle and sending this to the
ceditor of this department, together :

with a pencil or pen and ink sketch 4

of the wrinkle. The ideas published :

herewith will give vou some idea of 4

what we want.  Our draughtsmen 4

will make the necessary mechanical j

drawings, so you need not send us A

finished drawings. We will pay $10.00 )

cach month for the best Wrinkle |

or Hint sent in; others published will 4

be paid for at space rates. Address |

all letters to Editor, Hints For the

Mechanic Dept., in care of this mag- :

azine. {

4
1
d

For planing upon the work table, use a simple

bench stop as shown. It is constructed from

two machine bolts with butterfly heads, screwed

through the table top. They can be easily
removed when not desired.

Sad Iron Anvil

A small anvil for the experimenter may be
constructed by imbedding an old sad iron in
a box of sand. The sand serves to reduce the

jarr resulting from hammering, and cuts down
noise.

Marking Crucibles

Amateur chemists can identify crucibles by
writing upon them with ordinary ink and after
drying heating them red hot.

Cutting Glass Tubing

To cut large diameters of glass tubing, make

a deep scratch with a file and then apply the

pointed end of a red hot glass rod at the point

where the fracture is desired. Be sure that
the tubing is dry.

Novel Vise

An improvised vise to hold small parts may

be made from a door hinge screwed to the

table top and clamped with a machine bolt.

The inside of the jaws of this vise should be
roughened or corrugated.




Science and Invention for August, 1927

STEERING WHEEL

FORD HORN
TRUMPLT

AUTO HEAD
LAMP

EPIPL ?A’.

Two views of the camp stove are
shown above and also to the
right. Three large hinges are
riveted to a round piece of iron
and the whole may be folded up.

A sketch of the auto lamp show-
ing the various parts used in its

The completed lamp is shown in the photo-
graph appearing above. Note that the wires
lea ing to the electric light socket have
been brought out close to the’ base of the
lamp. The method of supporting the bulb
and shade holder should also be observed.

SELF-CLOSING GATE

teCLINGD PosT

% 2 l_q]_l,__.lng..

_W'_‘I'!.._J—"ll

By constructing a gate in the shape as shown
in the illustration and hanging it from an in-
clined post, it will close itself without weights
or springs. The wei‘fh\ of the gate closes it
upon being released.—Robert Streeter.

LAWN SPRINKLER

Illustrated here
we have two
sketches which
show two
types of burn-
ers which may
be used as
v lawn sprin-
klers.

The hose and [
coupling serve. |:
to connect the
sprinkler with
an ordinary
hose.—S. Bad-
alamente.

construction, is given above. The
shade holder is made from an old
steering wheel spider and is sup-
ported by four rods which are
cut from the gas and spark con-
trol rods. The pedestal portion
is fashioned from a Ford horn
trumpet. An auto head lamp
serves as the base and a head-
light rim attached to the base
completes the iamp. A 4" pipe
tap in the base of the lamp pro-
vides for the introduction of the
wires supplying the current. The
various parts of the lamp are
soldered together and the whole
may then be artistically finished.

NOVEL CLOCK AND ALARM

Water
clocks have
been used
for many
purposes.
At the
right we
we have a
diagram of
an unusual
clock and
alarm. The
hour mark-
ings should
be made by
experiment.
In setting
the alarm,
the can is
released
from its
hook into

SAWED SuIT
—g—

the liquid and the guide contact pointer is
set, by moving the cardboard slde. The
thumb screw pointer should be set at the
time the alarm is required to ring.—W. A.

Farrell.

INSECTLESS FOOD BASKET

Ants and other
creeping in-
sects are very
likely to find
their way into
food which is
kept about the
camp. This
may be pre-
vented by re-
sorting to the
novel means
made clear in
the diagram. A
tin can lid is
soldered to a
piece of stout
wire so that a
water tight
jointissecured.
One end of the
wire is bent in
the form of a
hook to hold
the basket. The
lid is filled
with water and
the insects are
drowned. — S.
Leonard Bas-
tin.

O be of real service a camp stove should

bq of such a nature that it can be packed
away into a small space. In the sketches
there is pictured a stove which comes very
near to being the ideal. The main part of
the stove is a round picce of sheet iron which
is about 2 fect in diamecter. Three large
hinges are riveted around the edge in the
manner indicated. Holes are punched in the
round plate to allow the passage of hcat
from the fire to the {food being cooked.
Wher not in use the hinges may be folded

up.—S. Leonard Bastin,

SIPHONING APPARATUS

By arranging sev-
eral pieces of pipe
as shown in the
accompanying dia-
gram, an efficient
siphoning apparatus
can be made. Suc-
tion is applied at
the rubber tube and
resul:s in the draw-
ing down of the
liquid, thus starting

o
REOUCER

SUCTION)‘

RUBBER
TuBe.

the siphon. Where
large quantities of
liquids are to be

transferred from one

vessel to another

this arrangement should prove to be ideal.—
J. H. Byers.

SIMPLE MICROSCOPE

A cheap
microscope
for observ-
ing crystals
may be
made from
one of your
test tubes.
The details
of the mi-
croscope
may be ob-
tained from
the illustra-
tion. The
tube is
filled with
water and
acts as_a
magnifying
lens. The
longer the
tube the
greater will
be the mag-
nifying
power. —
Edgar
Spaulding.
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RECIPES & FORMULAS

;‘mEdlted by S. Gernsback

BOOK COVER PRESERVATIVE

The covers of
books may be
preserved by
giving them a
coat of white
shellac. When
dry the cover
is rubbed with
furniture wax
and polished.
—E. L. Dun-
bar, Rep. No.
28789.

SIMPLE “NOISE-MAKER”

A 'noise-mak-
er” for any
celebration
may be readily
constructed
from a key, a
nail and a
piece of string.
—Albert
Kosloff.

J BReax 1ies . <> KEY
oF HM'('HCS

INTO HOLE

IN KEY

CORD T0 BE
HELD FIRMLY
IN HAND

NAIL

~— FILE OFF
POINT OF NAIL

KITCHEN STRAINER

A piece of
cloth, placed
between two
pie plates, the
bottoms of
which have
been removed,
makes an ex-
cellent strainer
for kitchen
use. The cloth
should be thin
and it is rec-
ommended
that a piece of
cheese cloth
be wused for
the strainer.—
James Kish,

PIECE
OF

CANDLES

Broken candles
may be effec-
tively joined by
using two or
three wide
staples, The
staples should
be heated and
pushed into the
candles while
they are still
warm. A little
heat applied at
the break will
cover the joint
and the candle
will be as good
as new. This
method of re-
pair affords a
clean and neat
joint and does
not show the
fusion plainly as
is the case when
the two ends are held together and snmply heated.
If gtaples are not available short pieces of stiff
wire may be used in their stead—L. A. Heinle.

Z.

HANDY BLOTTER

An efficient
blotter can
be easily con-
structed by
folding the
blotter in
half and put-
ting an elas-
tic band in

QUBBER---- the fold. The
BAND band is held
T i 1 b
PAPER CLIPG-= {Ff:— two chipsand
. NS .
an [/ the blotter is
BLOTTING --- ‘\\
FRbER v P
= — Arthur
Leventhal,
PHOTO PRINT WASHER
A straight
sided pan, with PHOTO
a tube soldered ,-PRINTS
on about a
third of the
way from the
bottom, makes
an excellent
print washer. RUBBER

Vent holes are
arranged
round the top 3
of the pan.
—Richard
Bannerot.

[ HOSE

T'I\NGEN1£ TUBE SOLDERED ON

IMPROVISED SHOE HORN
HANDKERCHIEF

A tight shoe
can be easily
put on with a
handkerchief
orpiece of
cloth when no
shoe horn is
available.
About 214" of
the cloth is
placed in back
of the shoe

. and the foot is
placed in as far as possible.—Sidney Lang.

CUTTING GLASS

A piece of sul-
phur dipped cord
is laid upon the
surface and ig-
nited. The glass
is then dipped
into water.

—J. Shupienis. \ff

SULPHUR SOAKED
CORD

BURNING GLASS
CORD
RESISTANCE STICK
STICK COVERED
wiT A H_ ASBESTOS A piece of
broom  stick,
covered with
asbestos and

then wound
with two
strands of iron
wire of the re.
Quired size will
make an excel.
lIent resistance.
A spring is slipped over the broom handle and is
adjusted to change the resistance. These resist-
ance sticks can be made so cheaply that one can
be had for each current requirement.——Gordon Roda.

SPRING RING ~

Gold chains

may becleaned

very easily by

putting them

into a bottle

SODIUM com.aining z

— BICARBONATE solution of so-

DISSOLVED 4; i 5

IN WATER dium bicarbon.

ate—G. Maza.

retian, Rep,
No. 25518.

N

PHONE TIP3 —

A voltmeter
placed upon
the cap of an
ear phone, the
tips of which
are touched to
a "B" battery,
will show the
polarity of the
phone. — Juan
J. Gomeaz.

PIPE REPAIR

A piece of
garden hose
clamped over
the leak in a
pipe will make
a very satis-
factory repair.
—F. Johnson.,

Bl i cLamp
| -

SHORT LENGTH OF HOSE SPLIT

EMERGENCY STAMPER

A
4

“‘\_.r
_CLIp

BLOCK
OF WO0D

A letter clip,
with a block
of wood the
same thick-
ness as the
type, will
come down
far enough
to support
the type and
yet keep it
fromslipping
in further.
The type
will then
project out far enough so that it may be used,
~Robert Kenyon.

GASOLINE SIPHON

7/, ///*

HETAL

A\R RLOWN

Gasoline, oil or other liquids may be siphoned
by using a combination of a rubber and a metai
tibe. The rubber tube should have a diameter of
about 33” and the metal tube should be slightly
smaller. The accompanying dlagram will show
the operation of this siphon. Air is blown into
the metal tube.—Joe Fuhringer.
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LIFTING STUNT

Lditor, SCIENCE AND INVENTION:

Some time ago I was shown the trick
of lifting a person on the finger-tips.
The subject was seated in a chair and
four persons gathered round, placing
the tips of their fingers under the arm-
pits and knees of the subject. When and
only when we breathed together and
performed certain other antics accord-
ng to definite specified rules, did the
subject rise in the air with apparently
no effort on our part whatsoever. The
pressure on my fingers scemed prac-

343

motion device will in any way advance
man’s knowledge in the scientific field,
we will feel that we have done at least
6 littic for the progress of human kind.

I'e also agrec that the niodern air-
plane is not as good as it will be even-
tually. 'e do mot hoid that a balloon
and helicoptcr will take the place of the
airplanc, becanuse a balloon is very un-
satisfactory and until we are able to
control the weather, a large vessel of
this nature is entircly at the mercy of
the forces. Perhaps even the helicopter
is not the ultimate type of airplane. It
may be that the future asrplane will be

tically nothing,

When I took my place as the sub-
ject, I rose into the air with the most
startling sensation. 1 felt no pressure
under my arm-pits or under my knees.

The experiment fascinates me. Can
ygou explan it, fully and completely?

ALE C. ANDREWS,
Kansas City, Mo.

(The explanation of the stunt which
vou have described is 7uitc simple.
wou were @ person weighing 200 pounds
and you scated yourself in a chair
and four other persons pluced the tips of
their fingers under your arm-pits and under your
&nces, them your weight would be distributed
cqually among these four people. Each person
would then have to lLift & weight of 50 pounds
which can casily be done when but one finger is
wused. Breathing togcther and other antics have
no effect whatever on the experiment, the only
prerequisite being that all four persons fzft simultu-
neously. In this way you feel mno gpressure, or
but wvery little pressure. ~ Only one-quarter of your
weight is being le'fted at any one of the points of
contact. You will find that very heavy people can
be lifted with case in the manner described by
you. The “Georgia Magnct” and other performers
claiming to possess some uncanny power which
holds tﬂcm riveted to the grownd, canmnot be lifted
in the manner described by you because they
permit their muscles to relar completely. Their
shoulders them act as o fulcrum and when one
person on the right side is trying to lift, flacidness
of the muscles relay the lifting stress divectly to
the person on the opposite side and the forces
oppose each other, In even such experiments,
therc is little scientific knowledge vequired to
demoustrate the effect.—EDITOR.)

PERPETUAL MOTION
Editor, SCIENCE AND INVENTION:

1 would like to make a comment on your offer
of $5,000 for a model of a perpetual motion ma-
chine. In the first place, 1 think that you are
glaying a pretty safe game. If a person had in
is possession the construction and assemblage of
parts that when put in motion, would continue to
operate, I think that he would want more than
you would offer. The first thing any man would
do if he knew anything at all, would be to get his
construction patented. After that he would have
to get it promosed.

o my way of thinking, perpetual motion would
not be hailed as such a great thing. Look back
on some of the inventions that have come into
vogue during the last forty years. 1 can remem-
ber when the first phonograph was put before the
public, crowds went to see and hear the wonderful
talking machine. Could you get a crowd to pay
money now to go to the show to hear a phono-
graph? I guess not. Phonographs can now
found in the attic. I can also remember when a
man who had a_ bicycle was considered a very
well-too-do man. Now all the newspaper boys in
the country have them. Think of the wireless.
then the radio, and pretty soon we will have movies
with the radio. These things are far more com-
plicated than perpetual motion.

That nothing will be impossible to man before
he gets through with this earth, that some man
somewhere has the secret of perpetual motion in his
head is a fact, but said gentry is not in a mood
for developing his idea or has not money enough
to go ahead with this desperate idea. It takes
time and money and lots of patience to develop
an idea. I might venture to say that I have an
idea of my own or that subject, but I have not
put it into practice and I don't think it would cost
much to make it. But one has to be in a very
personal mood to get at those kinds of things.
Perhaps 1 may tackle it some day if I am not
too late.

I think that we have lost out terribly on aviation.
While there were wonderful things done with the
airplane in the last war and let us hope it is the
last, to my own way of thinking the airplane is of
little commercial value. An air pilot has to be a
daredevil and an aerial acrobat, and we are not all
inclined that way. An aerial machine should be
safe for any one of ordinary intelligence to use
to, hq of real commercial vn{uc. To my way of
thinking, the real commercial flying machine ~ will

e a combination of the helicopter and the gas
bag. then you could start off slow and the handling
of such a thing could be made easier and safer.
This racket of being shot off into the air at a 30
mile clip does not appeal to the average commuter,
atndﬂr woe be to the man who does not know his
stuir,

Hoping that you will have that $5,000 ready if

make a success at perpetual motion, I will now
elose with kind regards.

Wy, NEwevHAM,
Oakland, Calif.

opinions on science subjects,
on this page.

SCIENCE AND INVENTION desires to hear from its readers. It
solic.its comments of general scientific interest, and will appreciate

The arguments pro and con will be aired
This magazine also relishes criticisms, and will present
them in both palatable and unpalatable forms.
to say, this is the place to say it.
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Science and Invention Magazine, 230 Fifth Avenue, New York City.

So if you have anything
Please limit your letters to 500

Wﬁ’ﬁﬁﬁ

IN OUR
AUGUST ISSUE:

THE WAR OF THE
WORLDS, by H. G. Wells
(a serial in 2 parts) Part
I. In his cha.nc.tgngtxc
nner, this famous author of scientifiction,
'gni:es us a vital, fast-moving story about
a not too impossible utu_\ck upon the Earth
by Martians sometime in the future. He
gives us some strange and astounding ideas
about the Martians, their means and meth-
ods, of warfare, and adds to the realism
and picturesqueness of the story by his
vivid descriptions of well-known localities
in England.
THE TISSUE-CULTURE KING, by
Julian Huxley, grandson of the famous
English scientist, Thomas Henry‘Hux.ley,
and himself Professor of Zoology in Kings
College, London, gives us a remarkable
story of unusual interest—an assortment of
science and adventure in Africa, which you
would never believe possible.
THE ULTRA-ELIXIR OF YOUTH, by
A. Hyatt Verrill, in which a scientist in
search of the Elixir of Youth, far exceeds
his wildest expectations. The startling re-
sults which follow and the unprecedented
end only make the story more complicated
and absorbing. It is a picturesque tale of
the biological possibilities in the field of
modern science,
THE RETREAT TO MARS, by Cecil B.
White. The discovery of a complete Mar-
tian library in a cave in Africa furnishes
this leading author-astronomer of the West
ample opportunity to tell an absorbing
story of vivid detail about Martians. The
mathematics contained in the story only
add to its vraisemblance, This is an un-
usual story, excellently told.

THE CHEMICAL MAGNET, by Victor
Thaddeus. The suggestions of what chem-
istry in the future may yet accomplish is
largely responsible for the atmosphere of
sober reality which pervades this rather
wonderful story. We know that the ocean
contains gold in enormous quantities. Why
not extract it?

THE SHADOW ON THE SPARK, by
Edward S. Sears. To possess perfect health
and a robust physique, does not mean that
death from shock is impossible. On the
other hand, if such a person dies, ap-
parently from the effect of an operation
for the amputation of a leg, some suspicion
as to the real cause of his death is justi-
fiable. Our new author weaves his science
through this unusual murder story in a
thoroughly ingenious manner.

(I'¢ have repeatedly stated that ScCIENCE AND
IxveENTION  Magazine s not intcrested in the
rights to any perpetual motion wmachine which
might be developed. We think that an award of
$5.000 for merely watching a machine operate is
quite a substantial sum. g‘hc award s not made
with the intentien of paying the inventor for what
scrrice he has rvendered. )qt is not wmade for any
particular  bencfits which this publication wmiakt
derive other than the benefits of being permitted
to publish an article on the discovery. But the
award will more than pay for the financing of any
patents which a poor inventor may be otherwise
unable to finance.

Your statement to the cffect that wmothing will
be impossible o man is quitc tenable. qu the
$5,.000 awwcard which we are making for a perpetual

suspended in air purely by its speed of
travel and by the reaction of gases
cscaping from the tail and from the
body of the gliding wvessel. It is quite
possible to conccive that a rocket type of
airplane fitted perhaps with a parachute-
like forced landing device would cuuble
greater speed, greater safety and would
aumit the number of asrplane accidents.
Ordinary landing might be made by
reacting gases. The motive power could
be in duplicate or triplicate so that in
cent onc of the gas discharging tubes
failed, the others would automaticaily
drop nto seriice.

We skail be ready with the $5,000 award when
you dcmonstrate your working model of a per-
tetual motion deiice. This offer Iikewise holds
true for any other perpetual motion inventor.—
EDITOR.)

MENTAL TELEPATHY
Editor, SCIENCE AND INVENTION:

I am writing you concerning what I believe to

be a case, on my part, of mental telepathy.

am a radio amateur, and invented for my
cwn amusement many little devices of a mechanical
or electrical nature. I am beginning seriously to
doubt whether 1 am inventing them or whether
1 am merely getting the idea from someone else.

For instance, one spring morning a year ago I
thought to use a condenser for a microphone, to
be used in a broadcast ocutfit. The circuit was to
comprise a tiny condenser, whose plates were to be
actuate¢ by sound waves, an oscillator and an
amplifier, The idea came to me quite suddenly
without any effort vn my part, stayed a couple of
days and left. 1 jotted it down in my scrap book,
and there it stayed for a time. A month ago it
reoccurred to me quite forcibly when I was en-
gaged in radiophone experimental work. It came
out in Raprto News for April. 1 believe I never
originated that idea at all, but got it from someone
else. Behold the reason of the patent squabbles
over the regenerative circuit, the vacuum tube,
etc. Omne person thought of something new, and
the other picked it up. They both worked for-
ward and scttled in court.

Timme and again this kind of an occurrence such
as I have related has taken place with me and it
has goften to be a system with me. I jot down the
date beside a new idea, and say, ‘This thing will
come out in about two months.” am never
more than a month out in my guess. Maybe the
author’s work missed the first month’s issue, and
so 1 received the idea a month ahead of puhlication.

I also got the idea of *heterodyning” light waves
to make objects invisible, and 1 fancied a story for
AMAZING STORIES which would use a professor as
a character. Also. a building was made to vanish
around the professor and his wife. The latter
found herself in mid-air, to her immense terror.
This story appeared in AMAZING SToRIES just one
month later. A little variation could be seen,
but they were practically the same. The pro-
fessor’s friend got the fright, not his wife.

you recelve a large number of letters on
mental telepathy this month, it would not be a
freak.

Hoping to hear from you, I remain

. L. Dio~NNE,
Prince Albert, Sask., Canada.

(We do not think that the particular associations
mentianed by you are the result of mental telep-
athy. You must be aware of the fact that several
indiziduals conld be working on the same invention
at one and the same time, All of owr inventions
arc led up to gradually. Rarely is there a drastic
step eithey in one direction or the other. When
Marconi first invented radjo, it was not considered
to be a remarkable system  of  communication.
When a radio set first signalled its SOS message
across the sea, radio as a mcans of safety was
immediately pressed into service by most of the
mariteme countrics. This actually put radio before
the people in a wvery impressive manner. It was
not. Fotweezer, the first demonstration of radio.

Not until radio broadcasting became popular in
its present form, was the radio telcphone thought
commrreially  practical. Mr. Gernsback beliczes
that in the future, eievxone will have a radio tele-
prhone and that these radio telephones will be small
enongh to carry around in the average touring car.
Perhcps with an {mproced method of transmitting
and .cith an {mproved svstem of reception, hun-
dreds of thonsands of sets could be operated at
one and the same tine withont undue interference.
It mayxy be that future radio telephones will be so
arransed that the company supplving them will
automatically tune and set a transmitting and
receiving instrument for party use. Thus, if we
can drcam of future possibilities, the same would
bc true of yourself. 1f vou keep abreast with
science, vou can almost “feel” what the nature
of the next development weill Oe.

It <¢ one thing to conceize of an idea and another
to develop it —EDITOR.
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The Radio Plane Locator

Stations Equipped With Radio Compass Can Find Exact Position of Airplane

ITH the advent of long-distance, non-

stop airplane flights, particularly across
the ocean, it has become necessary to find
some means of linking the planes with the
world at all times. The fate of Nungesser
and Coli has made it imperative that long
distance traveling airplanes be equipped with
radio. Radio experts have strongly advised

the addition of a suitable radio transmitter,
to the plane’s equipment, that can be utilized
for constant communication while the ship is
in flight. The transmitter will derive its
power from a wind driven electric generator.
This transmitting apparatus will send out
dashes or dots continually while the plane is
in flight so that ship and shore stations and

all radio compass or direction finding sta-
tions can casily determine the exact course
taken by the aviators.

Long daslies or dots will be automatically
transmitted, say at intervals of about one
minute, on the 800 meter wavelength. This
scheme will have the advantage of convey-
ing to all listening stations that everything
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An airplane, equipped with a trailing wirc antenna, sends out signals

Trese signals are intercepted by radio receiving stations,

equipped with radio compasses, which are thus enabled to find the posi-
tion of the plane at any given moment.

automatically.

is all right with the plane as long as the
signals are heard. 1f the signals stop, how-
ever, ships in the vicinity which have been
listening to the signals and making compass
readings. can proceed with all speed to the
point indicated by the last bearing taken. It
will not be necessary for the aviators to
touch the transmitting key. A control switch
may be provided so that the transmitter can
be changed from the position of automatic

C receiving the signal
its position.

(clockwork) transmission, over to such a
position that it may be utilized to transmit
code messages. The transmitter will be de-
pendent alone for clectrical energy upon the
wind driven generator. No matter what
speed the plane is making, an automatic gov-
erning device will regulate the speed of the
generator so that the desired electrical poten-
tial may he constantly maintained. The trans-
mitter will be of the seli-rectified continuous

By referring to the above diagram it will be seen how stations A, B and

from the planc at the same time can determine

Note the peculiar construction of the receiving antennac
on the ships and shore station.

wave type, probably the most efficient system
vet devised, as far as carrying power is con-
cerned.

The receiving stations will utilize the well
known Robinson or Bellini-Tosi systems of
position finding. These stations will he
cquipped with radio goniometers or com-
passes and will thus be able to plot the exact
position of the plane, by the interchange of
compass readings between stations.
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Latest Radio Developments

Progress in the Radio Field Shown in Pictures

The ‘‘Telectrograph,”
‘E‘r‘] a new machine for the

broadcasting of pic-
tures over the air, is
shown in the photo
here. This recent
development, it is
claimed, far surpasses
any other apparatus

of its type.

Perhaps the most
original radio idea in
some time ‘is that of
Karl Bauer who has
built a model of the
‘“Santa Maria” in
which to house a com-
plete five tube res
ceiver.

!

Mr. Bauer is shown here with his novel radio
set. The ship is made of violin wood which
adds to the tonal quality of the receiver, and
the sails are set in such a manner that they
deflect and diffuse the output of a small cone
speaker, The set
uses drum control
and the interior is
illuminated at .
night. The builder
has fittingly
named his set the
“*Stradivari.”

S—>

The L and N Railroad
System has installed radio
receivers in all their
trains, which run daily
between Louisville, Nash-
ville and New Orleans.

s Sy

Two passengers on the L and N Railroad are
I shown above enjoying a radio program while
the train carries them to their destination,

The strange object at
the right has been
erected at Nauen,
Germany, for the pur-
pose of fiading out
the direction of elec-
trical short waves.

~,
K A}
_%“'5 A -
-l

Austria is to be the first country on the Continent in which the broad- ) . N :
casting of pictures is to be introduced. The apparatus to be uszd The world’s strangest signboard, a directional radio aatenna, 1s shown
appears above. above,
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Treasure Chest Super-Het

in Which is Described the Construction of a Highly Selective One-spot Super- Het Receiver.
By WARREN G. POST and LEO A. BRAMS

HE one-spot super is indeed a treas-
ure chest for, not only does it afford
a pleasing appearance, but it consti-

tutes a type of receiver that is
gradually becoming more and more popular
with the radio fan. Years ago the amateur
experimenter and radio fan were unable to
construct a super-heterodyne receiver that
would perform efficiently because they were
unable to purchase a set of intermediate
radio-frequency transformers, that were per-
fectly matched. Today manufacturing con-
ditions have changed. By special processes
used, manufacturers are now capable of put-
ting forth a set of transformers that are
matched as closely as they can possibly be.
The success of any super-heterodyne depends
almost entirely upon the type of radio-fre-
quency transformers used.

CONSTRUCTING THE RECEIVER

There is, of course, no question that the
super-heterodyne receiver is the most selec-
tive of all the types of sets on the market
today. In considering the selectivity of a
super-heterodyne we have many points to
take into consideration. Much of the selec-
tivity is due to the fact that the intermediate
frequency transformers have a sharp peak,
allowing only a narrow band of waves _to
pass. This article is not intended to be a
complete solution of the selectivity problem:
its sole object is to indicate a few lines of re-
search and experimental work which can be
_done in this respect. The question of pick-
up from an outside station is closely related
to the pick-up of energy by one part of a
receiver from another. It is for this reason
that shielded coils were used. The sche-
matic diagram shows the arrangement of the
oscillator coil, the intermediate frequency
transformers, and the filter transfornier. The
unit used in this set as an oscillator, when

A view of the com-
pleted Treasure Chest,
super-heterodyne re-
ceiver is shown in the
hotograph at the left.
ote that artistic
handles were attached
to the sides of the cab-
inet, so that the set
could be moved with
sase. Observe also the
placement of the con-
rol dials and filament
switch.

tuned with a .0005 microfarad variable con-
denser, will cover all wavelengths from 200
to 600 meters. The oscillator circuit has
absolutely no harmonics. This eliminates
all interference with the harmonics from
other stations. It will also be noticed from
the schematic diagram that the output of
this oscillator is not mixed with the signal
in the grid circuit of the first tube as is the
customary practice. This means that it is
practically impossible to tune in two stations
at the same time. The transformers are
shielded from each other, thereby eliminating
any possible interference from outside pick-
up or interstage coupling.

mount the parts on the panel. Take the sub-
base and sandpaper the top surface. Shellac
the board and allow it to dry. When dry,
proceed to mount the parts on it. Arrange
the parts so that when wiring the receiver
the leads will be as short and direct as pos-
sible. The accompanying photos show the
baseboard lay-out clearly.

LIST OF PARTS

The following is the list of parts used in
constructing the silver chest receiver:
1—.0005mfd variable condenser
1—.00025m{d variable condenser
2—illuminated dials
8—type U.X. sockets
2—super audio transformers
1—10 ohm rheostat
1—20 ohm rheostat
1—pilot light switch
1—.00025mfd fixed grid condenser
1—.005mfd fixed condenser
1—2-meg. grid leak
1—Yaxley or Jones cable connector, com-
plete

7—engraved binding posts

1—Set of 5 type HW Madison Moore Pre-
cision Units

The disposition of the
various components may
be seen in the photo at
the night. The neat in-
terior appearance of the
receiver should appeal to
many radio fans. The
two stages of audio-fre-
quency amplification are
placed on the right hand
side of the baseboard.
The loop terminals are
situated on the left and
the battery and speaker
terminals on the right.

DETAILS OF ASSEMBLY-

The lay-out of the instruments on the
panel of the super, as may be seen in the
photograph, is particularly pleasing in ap-
pearance and at the same time well-planned,
in order to make the wiring easier. Take
some sheets of fine emery cloth and rub it
over the metal panel in one direction only.
Next drill the necessary holes for mounting
the two variable condensers, two rheostats,
and the filament switch. Having done this

2—I1mfd. by-pass condensers

1—Pair of grid leak clips

6—Filament resistances.

1—10” x 26" x 34" wooden baseboard.

HINTS ON WIRING

To begin with, it is easier to wire the
complete filament circuit, as this is common
throughout the receiver. Next wire the
tuning circuits, consisting of the tuning con-
denser, the first detector and the oscillator
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The schematic diagram of the one-spot super is shown above,
resistors are used to control the filament current.

“B" BATTERY "B BATTERY

Ballast

A type 112 tube is used in the last audio stage. a 201-A for the first
detector and a 200-A for the second detector.
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circuit. Having completed this, the inter-
mediate radio-frequency stages are wired,
and finally the second detector and audio-
frequency stages. The circuit as shown in
the diagram provides for the use of a loop
only. but an antenna can be used with the
recciver by connecting an antenna coupler
to the loop terminals.

CONSTRUCTION OF THE SILVER CHEST

Having secured the brass and copper cut
to the size given in the specifications below,
take the front and side piece and bend at a
90 degree angle 10” from both ends. Now
take the top piece and make a short bend of
14” in from both of the 27” ends. This
bend should also be made at 90 degrees.
Cut the cover to allow for a 4" bend on
the long ends. You now have all the sides
including the top of the cabinet bent and
cut ready to assemble. Before finishing the
cabinet. solder the corners carefully where
the cover is bent. In this particular case the
cabinet was finished hy rubbing a piece of
emery cloth along the surface in one dirce-
tion only. This makes a perfect grain. The
copper strips should next be placed in posi-

1 piece of brass 7” x 26” for back

1 piece of brass 1015” x 27” for cover
4 strips of copper 8” x 1”

2 strips of copper 1074” x 1”

All stock should be %" thick

TUNING THE RECEIVER

This receiver is not as easy to operate
as onc which merely necessitates turning the

Another view of the com-
pleted receiver is shown
here. Before testing the
receiver check all wiring
to make sure that no mis-
takes have been made.
Insert the tubes in the
sockets and connect the
A battery to the B bat-
tery terminals. If the
tubes light when the A
battery is connccted in
this manner it indicates
that a short circuit exists
between the A and B
batteries,
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first tube is kept at a position which keeps
the first tube just under the point of oscilla-
tion, the loop tuning dial will be extremely
sharp and stations will not be heard unless
both circuits, the loop and oscillator circuits,
are kept in absolute resonance. It is abso-

lutely essential that both circuits be in res-
onance, as otherwise even local stations will
not be heard.

If the first tube is permitted

tion. The strips are held in place by dials to tune in a station. Due to its ex- to oscillate, stations ill be received at more
copper rivets which are spaced approxi- treme selectivity and sensitivity together with  than one part on the dial. List of parts
mately 1 apart. Thz two hinges are its wonderful tone quality, it will prove to manufacturers on request.
r ———————— ————— — — — ————
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For the benefit of the novice the above pictur
published. A cable connector is used for all batte
set. Note that the bulbs of the illuminated di

parallel with the A battery.

attached to one side of the cabinet. The cor-
roded copper finish affords a pleasing ap-
pearance. A cloth dipped into a solution
of nitric acid and copper shavings will, when
rubbed upon the copper, produce this unique
effect. The cabinet may then be nickeled.

CABINET SPECIFICATIONS
The following are the necessary sizes and
specnﬁcatlons of the parts needed in the con-
struction of the chest, for this receiver.
1 picce of brass 7” x 46” for front and sides

SPEAKER

e diagram has becn
ry leads going to the

baseboard lay-out.
als are connected in

be the latest thing in radio reception when
its operating characteristics are thoroughl
understood and patient tuning is ebserved.
In its operation, however, some instruction
and practice are necessary. For local re-
ception, lower filament temperature is used
on the intermediate radio-frequency stages
than for distant stations. Properly con-
structed this receiver will tune in a station
at only one place on each dial. This is only
possible with the proper operation of the
first tuhe. If the rheostat controlling the

All parts, indicated in the diagram given here, correspond with the
3 d ¢ A 20 ohm and a 10 ohm rheostat are used in
conjunction with the ballasts so that fine filament control may be

obtained.

TOOL LIST
Pliers, several kinds
Screw drivers, several sizes
Hammer, hacksaw and blades
Hand drill
Thwist drills, several sizes
Scriber
Ceanter-punch
Soldering iron. electric or other type
Wire solder, self-fluxing or plain solder and
non-corrosive flux
Rule, steel or wood
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e
At the left is
a photograph
of the com-
pleted ampli-
fier switch,
which elimin-
ates the jack
and plug sys-
tem  usually
employed.

L—” J
13'—4
8

The front and side views of the switch are given
above. The switch consists essentially of four

fingers which make or break contact with the
stationary members.
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Mcking an Amplifier Switch

By H. R. LUBCKE

PRIMARY OF
SECOND

TRANSFORMER ‘ EL——S

SECOND
L 3 TUBE

FIRST "B’ BATT.

TUBE SO V.

In Fig. 3 the hook-up of the amplifier switch is
given. Note the connections which go to the
fingers and to the various contacts. The primary
of the second transformer is connected directly to

the contacts P, and P,

EASE of control and improved appear-
ance may be obtained by using the am-
plifier switch as described here. The details
of construction and assembly are shown in
the various sketches. With the pointer at

“1” the raised part of the cam presses
fingers M, and )\, against contacts S, and
S,. With lhe aid of Fig. 3, which shows the
hook-up, it will be seen thal the output oi
the first stage is connected to the phonces
when the switch is in this position and when
the pointer is at “2” the output of the second
stage connects with the phones.
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In the above figure we have the constructional de-
tails of the contacts, contact fingers, brackets and

Radlo Dlrects Auto Traffic

Traffic officers, semaphores and other automatic signaling sys-
tems whicli direct automobile traffic will be thrown into the dis-
Above we see
two autos equipped with the radio warning system.

card if a new French invention comes into use.

Combination Radio Set

George F. Mitchell, inventor of the new receiving attachment is
shown above listening in with his novel device.

HE motorists of the future

instead of operating the horns
on their automobiles as done now
will commission radio to perforin
this function automatically. A re-
cent patent issued to Harry Flurs-
cheim, of Paris, France, provides
for a radio warning system to be
used on vehicles. The bady of the
car prevents the reception of waves
from the rear and also prevents
radiation of waves to the rear.
The apparatus for the emission
and reception of the signals is
mounted in a suitable box placed
on the front of the radiator of the
usual type of vehicle,

Y
) | 2
3 6 8
R7T l
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The hook-up of the warning system is shown

above. The closing of the control switch 9 con-

nects the battery with an electro-magnet op-
erating a switch.

and Telephone

Lift your telephone
receiver and hear ra-
dio programs! Impos-
sible, — not at all
if you employ the
device shown here.
The small instrument
which  weighs but
314 ounces, does not
require the use of a
head set, loud speak-
er, or antenna for the
reception of radio
programs and may be
easily slipped into the
vest pocket. When
attached to the tele-
phone systems where
one side of the line is
grounded the radio set
can be connected to
the grounded side and
thus an independent
ground becomes un-
necessary. A clamp is
provided which holds
down the receiver
hook while the radio
set is being used. A
simple crystal receiv-
er or a vacuum tnbe
may be employed.
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RADIO ORACLE

In this department we publish questions and answers which we feel are of interest to the novice and amateur.

to this department cannot be answered free. A charge of 50c. is made for all questions where a personal answer is desired.

POWER TUBE ON A.C.

(558) 1I. L. Bernstein, Akron, Ohio, writes:

Q. 1. I have an eight-tube super-heterodyne re-
ceiver, using a CX-220 in the last audio stage, with
a 22t%-volt C battery. I want to assemble a B
eliminator using the Thordarson R-171 power com-
pact with the Raytheon Bll tube to replace my B
batteries. (an I not run a separate circuit from
the 6-volt terminals of the eliminator to the fila-
ment terminals of the last audio stage socket and
operate a CX-371 power tube in this socket?

A. 1. Yes, you may do as you suggest.

0. 2. Would it be advisable to use an amperite
in this circuit?

A. 2. No, the voltage delivered by the trans-
former for this purpose is five, therefore no am-
perite is necded.

Q. 3. With the CX-371 tube in the last stage
can I use the CX:220 in the first audio stage?

A. 3. No, the (X-220 is an output tube. We
would recommend using in its place a CX-.299.

8- DET

AMP POWER

HEAVY DUTY

ELIMINATOR

The above illustration shows the changes

which have to be made in the “B” eliminator

in order to obtain "C' voltage. The heavy

duty resistance should be rated at about
2,000 ohms.

C VOLTAGE FROM B ELIMINATOR

(559) L. Montague, VI I'aso, Texas, asks:

Q. 1. How can 1 obtain C Dbattery voltage for
my power tube from my present B iaucry elimi-
nator?

A. 1. You will find illustrated on this page the
necessary changes you will have to make in order
to obtain the C battery voltage. The heavy duty
resistance shown in the diagram should be capable
of carrying at least 50 milliamperes without scrious
overheating and should have a total resistance of
about 2,000 ohms. The fixed condenser should
have a capacity of at least 2 microfarads; lower
values of capactty may cause some hum. With this
circuit the voltage is, in cffect, subtracted from
the B voltage available on the p8wer binding post
of the eliminator. Consequently the arrangement
is practical only with the more powerful types of
B eliminators. After you have hooked up the appa-
ratus as shown, sct the knob so that the resistance
is all in use, turn on the radio set and the B elimi-
nator, and then slowly turn the knob until volume
and tone quality are best. Do not turn the knob
any farther than necessary to get proper volume
and quality, because if you cut the resistance down
too far the C voltage will be too low and the life
of the puwer tube shortened muaterially.

TROLLEY CAR INTERFERENCE

(360) The Tpswich Wircless Company, Ipswich,
England, writes:

Q. 1. We would be grateful if you could inform
us of any single instance where overhead trolley
interferences have been minimized to such an ex-
tent that they warranted the expense entailed by
using condensers, cte.

A. 1, Overhcad trolley interference is a difficult
matter to eliminate satisfactorily, as it calls for
choke-condenser interference filters on each sep-
arate motor of ecach trolley car, both the driving
moters and air compressor motors, if there are any.
These arrangements have to be capable of carry-
ing a good dcal of current if chokes are used which
means large wire, but sometimes condensers alone
are sufficient. If the trolley company is sincerely
willing to go to some expense, fixed condensers of
proper voltage rating should be placed in series
across the lemds to the mnotors, two being used on
each motor with the mid-tap grounded. This will
probably assist considerably, although it would be
better still to put air-core chokes on each side of
the line leading to the motor as well, consisting of
150 to 250 turns of wire of the proper size to
carry the current, wound on an insulated tube.
The most difficult thing to take care of is the
sparking at the trolley wheel. By fitting three
trolley wheels on the end of a trolley pole, follow-
ing each other, this sparking can be considerably

reduced and a further improvement might be ef-
fected by grounding the trolley wire, through fixed
condensers at each pole, in the neighborhood of
worst interference,

KICK-BACK PREVENTERS

(561) I.. Quentin, Baltimore, Marylanl, asks:

Q. 1. What are the simplest and most efficient
pieces of apparatus used as kick-back preventers
and what purpose do they serve in a radio trans.
mitting set?

A. 1. If no precautions are taken, trouble will
often be encountered at transmitting stations due
to radio frequency current finding its way either
directly or inductively back to the source of power
supply, or to other adjacent circuits, Serious diffi-
culties may arise from this cause, Trausformers
and generators may be burned out, or persons may
be injured by the shock. Choke coils of suitable
inductance may be inserted in the leads from the
power supply to the transmitting apparatus which
will prevent the tlow of radio-frequency current,
but permit the flow of audio-frequency current.
By-pass condensers of suitable capacity may be
connected across the leads from the power supply
to the transmitting apparatus, These condensers
will offer a path of low impedance to radio-fre-
quency current. Instead of condensers aluminum
electrolytic cells may be connected across the line,

FADING OF SIGNALS

(562) C. A. Orr, Jordan, New York, writes:
. 1. I have a i.ve-tube receiver in which 1 use
a UX-300-A detecter tube.  The reception is goaod,
but frequently I am troubled with the gradual
fading of sighals and often complete stoppage of
reception, At such times the signals may be re-
stored by switching a light or the trickle charger
on and off. 1 experience this trouble all day up
until eight o'clock at night. I have changed the
set to a new location, likewise the antemna and
ground, but with no effect. Can you suggest the

cause and a possible remedy?

A. 1. Make sure that your trickle charger is
charging the A battery. Charging is often taken
for granted because the charger is connected to
the battery. Test your B battery for voltage. A\
45-volt unit should not be used after it drops
below 34 volts, if the best results are to be ex-
pected. Change the tubes around in the sockets.
P’artial or complete stoppage of signals may result
when a powerful nearby receiver is tuned to the
same wave you are receiving. The ordinary remedy
for this eondition is the relocation of your antenna,
receiver and ground connection. Place your an-
tenna at right angles to the other antenna, or verti-

cally. Also check over your receiver for bad con-
nections,
SERIES VS PARALLEL CONNECTION OF

FILAMENTS

(563) M, Maxine, Juneau, Alaska, a-ks:

Q. 1. 1s there any advantage in conunecting the
filaments of the tubes on my receiving set in serics
rather than in parallel?

A. 1. A strange illusion persists that the mere
connecting of vacuum tube filaments in series in-
stcad of the usuzl comnection in parallel has some
effect upon the working of the tubes. There is no
truth in it. The sole idea of the filament in a tube
is to provide a hot metal body which will emit
clectrons. 1t maxes no difference whatever in the
tube action whether the metal is heated by passing
a current through it, building a fire under it or
Iritting it with a hammer, so long as the same tem-
perature is reached. The difference that is made
by the series connection of filaments instead of
parallel connectivn is not a difference in tube
action but a difference in the requirements of the
circuit hook-up. The grid return of each tuhe
detgrmines the grid bias of that tube. With series
connection of filaments, if all the grid returns are
made to one point, say the minus lead of the sup-
ply. no two tubes will have the same grid bias.
There is a drop in voltage in each filament and
cach tube will have a gradually decreasing negative
bias. If each grid return is to its own negative
filament each grd will have no bias relative to its
own filament, but there will be an existing potential
between any two grids.  This of it-elf does no
harm. The reason for parallel connection lies in
the standard fixed wvoltage of the storage battery
and the varying numbers of tubes in different sets,
all of which are made for the same battery voltage.

METALLIZED RESISTORS

t364) V. D. Renwick, Merchantaille, N. T,
writes:

Q. 1. Will you please give me some information
regarding the method of “metallizing’” glass, such
as is used in resistors for radio purposes and ad-
vantages g{ajiued with this type of metallized resistor.

A, L e present type of metallized resistor,
with glass core which fulfills the most exacting re-
quirements that could be placed on a high resistance
unit, has finally heen produced after much experi-
mentation. The glass tube, internally coated with a
thin film, was abandoned. In its place a fine glass
filament is used. This filament is spun by a most

Letters addressed

ingenious machine into lengths of 500 feet, whic*
are entirely uniform from end to end. The glase
thread or filament is next passed through a s9lu-
tion of a salt, which will give a conducting coating
when reduced by heat and a reducing agent, ana
then through a high temperature furnace through
which a steady tlow of gas is maintained. This
process results ir the production of a perfectly
homogeneous conducting surface, thoroughly hard-
ened uporr one of the best insulators known. The
externally coated filament, no larger than the usual
lead-pencil core, has many advantages over the in-
ternally coated tube. First, due to the small area
of the filament, it is possible to give it quite a
thick coat:ng of conducting material and at the same
time to have a very high resistance. Sccondly, it
is comparatively easy to put_a protective layer over
the conducting filament. Thirdly, it is relatively
simple to measure the conductivity of the coated
filament as it is fed out of the coating machine.
The case of measurcment obtained in the case of
the coated filament insures a uniform product,
After the filament has left the furnace, it is coated
with a duarable protective film of insulating varnish
which is then thoroughly dried by the application
of heat. This impenetrable coating completely pro-
tects the conducting filament against atmospheric
changes.

INDUCTION FROM TELEPHONE LINES

565) Anton Schleck, Bridgeport, Conn., writes:

Q. 1. For the past year the writer has been
listening to various telephone conversations, by
means of a radio receiving set; conversations be-
tween people in this city on the ordinary telephone
line. The other night, while listening to a radio
station, a loud dialogue bruke in on the concert and
assumed such a volume that the radio program was
almost drowned out. The antenna and ground are
not very near the telephones and I cannot under-
stand how this can haplpcn. I would be glad if you
could give me an explanation of this phenomenon.

A. 1. This is a plain case of induction. he
telephone wires produce an electromagnetic field
around them, which varies in intensity just as the
voice currents travelling over the wires vary. Your
antenna is probably within the range of these fields
znd a jceble current is cither induced in it or
ctirectly into the input of the audio-frequenc ampli-
tier. Such an occurrence happens quite often and
we receive many of these letters on this particular
subject. The cause is ordinary electromagnetic in-
duction, the same thing that causes the transfer of
encrgy osetween the primary and secondary coils in
Tour receiver.

SIMPLE WAVEMETER
(566) K. O. llearst, Havana, Cuba, writes: |
Q. 1. I understand that a simple and efficient
wave meter can be constructed using only a tuning
coil, variable condenser, buzzer, switch and battery.
[f this 15 so, will you please tell me how to connect
ap these components?

BUZZER
=L

7T-0005
MFD,

“Leone

The circuit diagram of a simple buzzer wave

meter is shown above. The variable con-

denser should have a capacity of .0005 mfd.

and should be of the same type as used in
the receiving set.

A. 1. A diagram of the connections for a simple
buzzer wavemeter using the parts you mention is
shown on this page. 'I'he huzzer, switch and bat-
tery are connected in series with the tuning coil
and the variable condenser is connected in parallel
with the coil. The condenser should have a capacity
of .0005 microfarad and should he of the sam:
type as is used in the receiving set.  The size of
the tuning coil will depend on the wave length
range which the meter is to cover and about 30
turns of No. 22 magnet wire wound on a formn
having a diameter of 3V4 inches will be suitable for
wave lengths from 175 to 550 meters.

DIFFERENCE BETWEEN CX-301-A AND
C-301-A TUBES
(567) J. Brecht, Sydney, .\ustralia, asks:
. 1. Can you tell me the difference, if any,
between the (X.301-A and (-301-A tuhes?
A. 1. The CX-301-A is electrically the same as
the C-301-A but is mounted on a X standard base

instead of on the old type navy base. When the
new I:msc was adopted no change whatever was
made in the characteristics of the tube. Compared

with the C-301-A of 1923, however, the CX-I01-A
has a higher efficiency, resulting in improved per-
formance. This increase in efficiency was gained
through a 20% increase in mutual conductance,
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DID HE SWALLOW A SET?
Kip: “What is that?”
Doctor: “This is a stethoscope.”
Kin: “Are you getting any distant sta-
tions ¢"—Leslie Carpenter, Rep. No. 8520

LOOK 'EAR

PuvsioLocy Pror: “What is the name of
the canal between the immer car and the
throat?”

DusspeLL: “The cary canal’—Author
please send address.

BREATH TAKING

DocTor : “Deep breathing, you understand,

destroys microbes.”

PaTiext: “But how can I force them to
breathe deeply ?"—Clifton Ask.

—e
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1BUS CaN | &g

PARK THERE. ("
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g

QUITERIGHT

“Where do all
the old cars go?”
“They don't!”
—Clifton Ask.

FATAL

Brices: “Who killed that escaped con-
vict ?”

Grices : The paper says the coroner’s jury
sat on his body.”"—John Il. Spicer.

LIKE ALL OUR BRUSHES
Paixter: “Why don’t you paint?”
Assistaxt: “There is dandruff

brush.”
Paixter: “What makes you think so?”
AssisTANT: “The hair keeps falling out.”
—Leslie Carpenter.

in this

T N A
=
\ca.smoAv' - A WASHOUT
NI A >
Q5 (s £ LAUNDRYMAN :
I, . “—and we guar-

antee there’ll be
no fading.”

Buc: “Here,
wash my radio
set!”"—George IV.
Knapp.

A FAKE

WiLLie: “Maw, that dentist you sent me
to. that was advertised as painless, wasn’t.”

MotHEr: “He wasn't?”

WitLie: “Naw! I bit his finger and he
velled like any other dentist.”—Il alter R.
Miller.

AN ARM.Y RIDDLE

“Why can’t a Willy’s Knight roll up its
sleeves ¥

“Because the wrist pins hold 'em down.”

—IWalter R. Miller.

I THERE ¢

LOOSE WIRE!
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Scientific Humor

First Prize $3.00 |
OLD AND NEW METHODS
Ivax: “Is the

washer that sales- 1

. 0 9
man  sold you . / @a i
from Amecrica \\ i /4".\ AP o
any goud ¥’ Y ﬂ \*‘J”,"_f,-;’
Mrs.Ivaxtrcn : - \/H é\_."" Sy
“No, cvv%rythin;,; g e _],-:‘ —
is all right until |E9imarZlos g ]
I get in it and |- ",,f'?;f?é,}j-‘i M
then the paddles A »
knock me off my
feet.—Leslie Car-
penter.

-

EXACTLY

Guipe: “These magnificent mountains are
two million years and four months old.”

TraveLer: “"How do you know their
vxact age?”

Gume: “A geologist studied them four
months ago and he told me they were two
million vears old then."—IV. C. Michel.

E receive daily from one to

two hundred contributions to

this department. Of these only
one or two are available. 1V e desire to
publish only scientific humor and all
contributions should be original if pos-
sible. Do not copy jokes from old
books or other publications as they
have little or no chance here. By
scientific humor we mean only such
jokes as contain something of a scien-
tific nature. Note our prize winners.
IWrite cach joke on a separate sheet
and sign your name and address to it.
Write onlv on one side of sheet. We
cannot return wnaccepted jokes. Please
do not enclose return postage.

All jokes published here are paid
for at the rate of one dollar cach, be-
sides the first prize of three dollars
for the best joke submitted each
month, In the cvent that two people
send in the same joke so as to tie for
the prize, then the sum of three dollars
in cash will be paid to cach one.

c.(.

NEED-LES TO SAY

EE -REE FirsT NuUrse:
“@E-HHEEI “Don’t you find
# g the doctor very
@ funny ?”

=3 SECcoND N URSE:
1 “How is that?”
AN FirsT NURSE:
“Because he's got
most of his pa-
tients in stiches.”
—James A. Car-
roll.

SCIENTY SIMON, SCIENTIST

W
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Science and Invention for August, 1927

A LESSON LEARNED

StupENT who was absent the day before:
First: “Alice, what did you do in chemistry
yesterday "

SEcoxp: “We did experiments with sul-
phuric acid.”

First: “What were the results?”

Seconp: “Two holes in my dress and a
headache.,”—Ellcn Kertz.

BA-CILLI

A Micro-orGaxNisy: “We can pardon the
German for calling it a ‘germ’; we can exe
cuse the Frenchman for calling it a “para-
site” ; and we can tolerate the Irishman when
he calls it a ‘microbe’.”—A. G. Drew.

HOLEY EFFICIENT

“How are you
getting along
since your wife
left?”

“I've  reached
the highest point
of efhciency. I
can put my socks
on fromeither
end.” — M. M.
Raub.

R C "
LEARNING THE CHICKEN
LANGUAGE

Science REaper: “I noticed the other day
where a poultry raiser was making a study
of the chicken language.”

Mgr. Kxow-1T-ALL: "I made a study like
that once mysclf so as to be able to tell when
a hen cackled whether she had laid or lied.”

—Alfred T. Bullock.

P-RAYS.ED
ELEcTRICAL STUDEN : *I can’t help admir-
ing her ultra-violet beauty.”
Literary StunexT: “That's a sweet poetic
expression, but what do you mean?”
IELEcTRICAL STUDENT: “I can’t see any.”—
Norvel . liood.

SO
WE'VE
NOTED

“Moths are
very economica).”

“How's that?”

“They ecat noth-
ing but holes.”—
Clifton Ask.

SCIENCE VS. LAW

Puvsics TeacHer (having a review):
“Are there any questions that you would
like to have discussed?”

CLArRe (a student who expects to study
law and finds physics a bore): *“I would
like to know how Boyle's Law is enforced?”

THE TeACHER hesitates, not knowing what
to say and to his relief for once, the wit of
the class responds: “Apply a little prese
sure.”—J. Grier Alexander.

FYES siRt ThiS 15
GrOING RIGHT BACK
‘|WHERE IT CAME FROM ¢

WELL |

S====| SAY MISTER! DIONT YOU TELL
| ME THAT TrIS FUSE 1S FUlLY
GrUARANTEED 3

D'YA WANT TO KNOW
HOW LONG- |T LASTED ? ---

e ___‘_,_._-l-"_'_
SCIENCE U

AT WL

°4aORT CIRCY
FRRERT TO s t
ResUT M AL s 0V
DEVEE WHICH u—m“_
PREAKS T ne CRCU

o~
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No. 1.619,100, issued to Mittie Tay-
lor Brush. This particular inven-
tion provides for a means of light-
ing up the space adjacent to the
plane and also enables the pilot to
see the ground at a considerable
distance above it. Incandescent
electric lamps are placed upon the
under surface of the wings and the
fuselage. These lights are under
control of the pilot.

BLOWER FOR SAWS

No. 1,623,859, issued to Charles
Jerome Abbey. The blower pic-
tured above can be used with cut-
ting tools. The device when at-
tached to a saw or the like, will
blow the sawdust irom the line or
marks to be worked, The blower
is attached to an air cylinder by
means of a flexible hose. The air
is ejected through a nozzle,

TOILET POWDER
SHAKER

No. 1,625,092, issued to Ethel A.
Poillon. The powder shaker is dis-
guised by ornamentation and thus
loses its utilitarian purpose. Not
only is the powder shaker concealed
but the powder is allowed to sift
through a perforated top piece with-
out the slightest hindrance. The
top of the box is preferably con-
cealed with an artifical rose and the
sides of the container are painted in
imitation of a rose holder.

AIRPLANE LAUNCHING
AND LANDING
APPARATUS

No. 1,625,020, issued to Federico
Guillermo Diago. The apparatus
shown below comprises a landing
platform, a pair of towers and non-
circular frames carried by the plat-
form. Guides are attached to the
platform to prevent it from tilting
when raised or lowered. A guard
is also provided to prevent the air-
plane from running off the platform,

BLADE-STROPPING
DEVICE

No. 1,624,592, issued to George D.
Gallagher. The stropper shown be-
low provides a device embodying
new and improved features of con-
venience of operation. The strop-
ping rolls and blade holder have an
endwise shifting movement during
the blade’s oscillating movements.
The driver is manually operated.

FIRE ESCAPE

No. 1,623,821, issued to William P.
Westfield. This particular fire
escape combines upper, intermediate
and lower horizontal rails. These
rails support the ladder which has
rollers and thus can be moved to
any desired position. This struc-
ture provides a convenient descent
for women and children,

S,

E?’
|

TE |
T

=

[T

1|

T e
|

I

No. 1,624,018, issued to Harry
Slater. This air operated device
consists of a manikin having a pair
of reversely positioned, hollowed-cut
air operated hands for rotating the
body and for swinging the hands
vertically about the manikin. The
device may be used as an auto
radiator cap adornment.

No. 1,623,987, issued to Leo J.
Wahl. The vibrator or agitator
shown here prevides for the mixing
of the contents of a receptacle.
The device is operated by an elec-
tromagnet with a vertical vibratory
armature. A pair of parallel springs
are provided for supporting the
armature.

SWIMMING SHOE

No. 1,626,175,

issued to Joseph
Zimmer. The swimming shoe com-
prises a sole shaped similar to the
foot, a cage at the rear end of the
sole, a strap at the forward end and
a pair of fins larger than the sole,
pivotally mounted. The straps limit
the movement of the fins.

PROCESS FOR BAKING
PIES

No. 1,626,316, issued to Frank
Merwin Wakeman., The invention
provides for the forming of a juice
retaining dam around the edge of a
pie, which consists of a piece of
gummed sealing tape. A section of
the tape is moistened and placed
around the edge of the pie plate.
Upon heating, the paper draws
snugly around the edge of the pie.

POTATO SLICER

No. 1,619,746, issued to Frederick
H. Miller. This potato slicer is
designed for slicing potatoes for
cooking in various ways. The cut-
ter utilizes discarded safety razor
blades because of their fineness and
durability. The blades may be ad-
justed so as to prepare varied sizes
of potato slices.

PAPER-HANGING DE-
VICE FOR WALLS

No. 1,626,020, issued to Ernest R.

Burkey. This paper-hanging, device
has a standard formed in telescoping
sections, which may be adjusted to
different heights, A cross bar is
mounted on the frame. The wall-
paper is supportqd upon this bar
and in this way it can be moved in
close proximity to the wall and
hung in place. The device can be
quickly manipulated and adjusted to
hold the paper in proper position
for application.

NOTICE TO READERS,

The above illustrated and described devices

have recently been issued patent protection but are not as yct to our

knowledge available on the market.

We regret to advise that it is im-

possible to supply the names and addresses of inventors of the above de-

vices to any of our readers.

The only records available, and they arc at

the D’atent Office at Washingten, D,
inventors at the time of application for a patent,
elapsed since that time, and those records are wnecessarily inaccurate.
Therefore, kindly do not request such information as it is practically im-
possible to obtain up-to.date addresses. )

sive only the addresses of the
Many months have

—EDITOR
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. The “Oracle” is for the sole benefit of all scientific students.
will be answered here for the benefit of all but only matter of sufficient in-
Rules under which questions will be answered:
Only three questions can be submitted to be answered.

gc of sheet to be written on; matter must be typewritten
or else written in ink; no penciled matter considered.

terest will be published.

2. Only one si

Questionus

made for each question.

or intricate calculation, a
be informed as to the fee before such questions are answered.

3. Sketches. diagrams, etc., must be on separate sheets. Questions
addressed to this department cannot be answered by mail free of charge.
f a quick answer is desired by mail, a nominal charge of 50 cents is

If the questions entail considerable research work
special rate will be charged. Correspondents will

CAPILLARY ACTION
(2184) E. S. Adams, Three Rivers, P. Q., Can
ada, writes:
Q. 1. When a glass tube is inserted into a
beaker of water, the water rises in the tube. Can
you give me the cause of this phenomenon?

CONCAVE
WATER
WATER
LEVEL SURFACE
IN
BEAKER

The phenomenon of capillary action is clearly

shown in the simple diagram appearing above.

The water level in the beaker is not shown
concave for the sake of clearness.

A. 1. The fact that water rises in a glass tube
is due to capillary action. The adhesion between
the water and the glass is greater than the cohesion
of the water. This means that the attraction be-
tween the water and the glass molecules is greater
than hetween the water molecules. Where the water
touches the glass the excess of attraction between
the water and the glass results in a pulling up of
the water on the surface of the glass. The glass
molecules cannot be pulled toward the water, so
that the more easily moving water molecules are
drawn upward by the glass. Inside the glass tubes
the water rises to form a concave surface. The
surface tension or film then tends to straighten the
surface of the water. This causes the water level
at the center of the tube to be raised above the
level outside of the tube, then at the inner surface
of the tube the water is again pulled up to a con-
cave curve at the glass, and the surface tension
again straightens it. This alternate climbing at the
edges and the subsequent straightening of the
liquid surface in the tube continues until the weight
of the column of the water lifted equals the sur-
face tension.

REPAIRING MEERSCHAUM PIPES
(2185) A. L. Butcher, Maryville, Tenn., writes:
Q. 1. I have several meerschaum pipes which

have become broken, can you give me a method for
repairing these?

A. 1. One of the most efficient and simplest
methods of repairing these pipes is as follows:
Clean a clove or two of garlic, by removing all the
cutside skin; throw into a small mortar and mash
it to a paste. Rub this paste over each surface to be
united and join quickly. Have ready some boiling,
fresn milk; place the pipe in it and continue to
boil for thirty minutes, Remove and let cool
slowly. If properly done, this makes a joint that
will stand any ordinary treatment, and which is
nearly invisible. A cement for filling holes, if the
parts do not fit properly, may be made as follows:
Mix very fine meerschaum shavings with albumen
or dissolved easein in water glass; stir finely
powdered magnesia into the mass and use the
cement at once. This hardens very quickly. If
the meerschaum used is genuine, these methods of
repair will be found very satisfactory.

SILVERING METALS

(2186) Q. 1. Leonie Flugarth, Los Angeles,
Calif., writes us for information on the silvering
of metals.

A. 1. In order to silver copper, brass, bronze, or
copper metallic articles, dissolve 10 parts of lunar
caustic in 500 parts of distilled water, and 35 parts
of potassium cyanide (98 per cent) in 500 parts of
distilled water; mix both solutions with stirring.
heat to 176° to 194° F. in an enameled vessel, and
enter the articles well cleansed of fat and impuri-
ties, until a uniform coating has formed.

TEMPERING STEEL

(2187) Q. 1. Elmer Ludwig, Chicago, 111, asks:
How may steel be tempered?

A The_best temperature at which to quench
in the tempering of tool steel is the one just above
the transformation of the steel, and this tempera-
ture may be accurately determined in the following
manner, without the use of a pyrometer. The
pieces of steel are introduced successively at equal
mtervals of time into a mufile heated to a temper-
ature a little above the transformation point of the
steel. If, after a certain time, the pieces be taken
out in the reverse order they will at first show pio-
gressively increasing degrees of brightness, these
pieces being at the transformation point. When this

int is passed the pieces again rapidly acquire a

rightness superior to that of their neighbors, and
should then be immediately quenched.

1—Heat red hot and dip in an unguent made of
mercury and the fat of bacon. This produces a
remarkable degree of hardness and the steel pre-
serves its tenacity and an elasticity which cannot
be obtained by other means.

2—Heat to the red-white and thrust quickly into
a stick of sealing wax. Leave it a second, and
then change it to another place, and so continue
until the metal is too cool to penetrate the wax.
To pierce with drills hardened in this way, moisten
them with spirits of turpentine.

LIBRARY PASTE

(2188) Q. 1. Gaius Peters, Wysacossing, Me.,
asks for a formula for the making of library paste.

A. We are giving you herewith a formula for
a paste. It is very similar to one of the well-
known office pastes which gives excellent results,

Mix a quantity of a good grade of white flour
with cold water into a thick paste, being sure to
stir sufficiently to remove all the lumps. Add boil-
ing water, stirring continually until thoroughly
mixed and of about the right consistency or slight-
ly thinner. To three quarts of this mixture add
one-fourth of a pound of light brown sugar and
one-eighth of an ounce of corrosive sublimate. The
latter should be dissolved in a small quantity of hot
water. When the mixture has colored, a small
quantity of oil of lavender may Dbe added. This
paste will keep for a long time.

WEATHER FORECASTER

(2189) Leonard Price, New York, N. Y., asks:
. 1. How may a simple “weather forecaster”
be made?
A. 1. It is known that a leaf of blotting paper
or a strip of fabric made to change color accord.
ing to the hygrometric state of the atmosphere has
been employed for weather indications in place of a
barometer. The following compound is recommend-
for this purpose: One part of cobalt chloride,

75 parts of nickel oxide, 20 parts of gelatin, and
200 parts of water. A strip of calico, soaked in
this solution, will appear green in fine weather,
but_ when moisture intervenes the color disappears.

CoPpgr Chloride 1 part.
Gelatin ...... - veveves 10 parts.
Water ....vvieiiiiiinnniinnennnn. 100 parts.

This is a method of making old-fashioned weath-
er glasses containing a liquid that clouds or solidi-
fies under certain atmospheric conditions:

Camphor . 2Y; drachms.

Alcohol 11 drachms.
Water ..9 drachms.
Saltpeter . 38 drachms.

Sal ammoniac ..................38 drachms.

. Dissolve the camphor in the alcohol and the salts
in the water and mix the solutions together. Pour
in test tubes, cover with wax after corking and
make a hole through the cork with a red-hot needle,
or draw out the tube until only a pin hole remains,
When the camphor, etc., appear soft and powdery,
and almost filling the tube, rain with south or
southwest winds may be expected, when crystalline,
north, northeast, or northwest winds. with fine
weather, may be expected; when a portion crystal
lizes on one side of the tube, wind may he expected
from that direction. Fine weather: The substance
is said to remain entirely at bottom of tube and
the liquid perfectly clear. Coming rain: Substance
will rise gradunally, liquid will be very clear, with a
small star in motion. A coming storm or very
high wind: Substance partly at top of tube, and
of a loaflike form. liquid very heavy and in a fer-
menting state. These cffects are noticeable 24
hours before the change sets in. In winter: Gen-
erally the substance lies higher in the tube. Snow
or white frost: Substance very white and small
stars in motion. Summer weather: The substance
will lie quite low. The substance will lie closer to
the tube on the opposite side to the quarter from
which the storm is coming. The instrument is
nothing more than a scientific toy.

FINGER NAIL COMPOSITION

(2190) Mr, Erich Wagner, Milwaukee, Wis,,
writes
Q. 1. Can you tell me what chemical in-
gredients our finger nails are composed of?
would also like to know if this composition can
be duplicated so as to give the equivalent of the
material of which finger nails are formed. .
Our finger nails are a hardened skin or
epidermal structure, which cannot be duplicated
by artificial methods. The general composition i
carbon, 51%; hydrogen, 7%; nitrogen, 17%;
oxygen, 22% ; sulphur, 2%—3% without consider-
ing decimals. Perhaps celluloid or a casein
product might serve your purpose, in which case
we would advise you to address Donnelley Service,
of 28 W. 33rd Street, New York City, for names
of manufacturers who may be able to supply you
with necessary material. Keep in mind that
celluloid is very inflammable, almost explosive.

PIN-HOLE CAMERA

(2191) Bayard Wiest, Jamestown, N. D., re-
quests: .

1. Information concerning the making of a
pin-hole camera.

A. The distance from the pin hole to the
plate in a camera of the type you mention depends
upon the size of the hole. This should be experi-
mented with and the hole should be as small as pos-
sible. The plate should be as far from the hole as
it can be placed and still have the image cover the
entire plate.

he best way to make the pin hole for such a
camera is in a thin sheet of brass, or tinfoil not
iron, as the latter tends to rust. Drill or punch
the fine hole to be used and carefully dress the
edges on a fine emery stone. This eliminates any
burrs which might be left by the drilling or punch-
ing action and which would tend to cause blurs on
the plate.

The exposure with any camera of this nature
should be experimented with as it is almost impos-
sible to set down rules for this work.

). Can a 3.inch stereoptican lens be used at
all in photography?

A. 2 e lens you mention can be used for
making an enlarging machine.

b Please give mie the formula for a Kodak
film tank developer.

. A good formula for tank developing is as
follows:

Formula for Pyro Tank Developer.
Water tveeess.16 O28,

y .
d APER’TURE N

~SHEET BRASS
OR
TINFOIL PLATE

/
NNVERTED IMAGE

7

The above diagram will make clear the con-

struction principles of the pin-hole camera.

An inverted image of the original object is
thrown upon the plate.

Stock Solution A
Sodium Bisulphate or

Potassium Metabsulphite ............ 70 grs.
b2 £ P

Water,
Stock Solution B. E. K. Co. Sulphite of Soda

(or Hydrometer test 55°) ........... 134 ozs.
Water ............ ©0P000000000000300 16 ozs.
Stock Solution C. E. K. Co. Carbonate of Soda.
(or lHydrometer test 40°) .......... 114 ozs.

To Develop in Eastman Tank
Use for 5x7 size For 8x10 size.

A........2 14 ozs. : ceerv...5Y ozs.
B.. 2% ozs. : B........ 515 ozs.
C........21% ozs. C........ 515 ozs.
Water. .... 58 ozs. Water. ...140 ozs.

Develop 15 minutes at a bath temperature of
659 F. ?
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~ WHOLESALE PRICES -~

--- for Dealers, Community Set Builders, General Repairmen and Agents ---

WE have Just issued a new catalog with net prices to the radio trade. This purposes. We are ready now to appeint several thousand additional radio dealers
company s Radio's oldest radio parts mail order house. and the new confi- and radio agents all over the country, so if you are contemplating going into the
dential discounts on standard Radio Merchandise are given only for resale radio business. be sure to get in tourh with us at once.

IN SENDING IN YOUR COMMUNICATION TO US, BE SURE TO USE YCUR LETTERHEAD.

In caso you are not entitied to wholesale prices, address your reguest for our No. (7 Catalog t> our Retail Department, and note that our retail prices are consid-
erably less than current radio prices and fess than those of most radio mail srder supply houses.

—and don’t forget, on
practically all retail
orders — we pay all
tranportation!

No.17
000 &
Hlustrations 2

NEW

Enlarged
Edition

from Radio’s Oldest
Mail Order House

E are the oldest cstablished, exclusive radio mail order

house in the country. Our motto is “Quick Shipment.”
All orders are shipped within 24 hours. Quick, prompt, cour:
teous service. We carry a larger variety of radio parts and
findings than any other radio house in the country.

“RASCO HAS IT”

If you are in need of certain small radio pmts that other redio and
mail order houses do not bother to carry, get the Rasco parts catalog
und you will find them there, anything from a serew to copper ribbon and
telephone diaphragms, as well as thousands of other small radlo findings.
Just to mention a few: X

Lugs, nuts, dials, vernler dials, jacks, plugs. every kind of knob. eords,
panels, screws, sliders, washers, selenium, tinfoil, switches, erystals. cap ‘
nuts, Litz wire, cord tips, brass rods, resistances, name plates, spring
binding posts, switch parts, metal ribbon, carben balls, binding posts.
all types, switch points, switch levers, lock washers, carbon grains, ground
clamps, metal pointers, insulated tubing, low melting metai, antenna con-
nectors. bus bar wire, as well as thousands of other articles.

We tarry the Largest Variety of Small Radio Parts in the World.

We also carry ALL standard radio merchandise. i

ANYTHING IN RADIO

RADIO SPECIALTY CO. isrmmeee

—
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Don’t Lose Your Rights

Before disclosing your invention to anye
one vend for blank form “Evidence of
Conception” to be signed and witnessed.
A sample form together with printed in-
structions will show you just how to work
up your evidence and estsblish your rights
before filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S.
and Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form *“Evidence of Con-
ception’’ sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask for them,—a post
card will do.

Registered Patent Attorneys in U.S. and Canada
255 QOuray Bldg., Washington, D. C.
*“Orlginators of form Evidence of Conception’

AN IDEA

T offer a comprehensive, experi-
enced, efficient service for his prompt,
legal protection and the development
of his proposition,

Send sketch. or model and descrip

tion, for advice as to cost, search
through prior United States patents,
ctc,  Preliminary advice gladly fur-
nished without charge

My experience and familiarity with
various arts frequently cnable me to
accurately advise clients as to prob-
able patentability hefore they go to
any expense.

Booklet of valuable fnformation and form
for properly disclnsing your idca, free on
request.  Write today,

RICHARD B. OWEN, Patent Lawyer

8| 164 Owen Building, Washington, D, C.
BEll| 4!V Park Row

New York City

FOR INDIAN PATENTS WRITE TO:—

Law Morris & Company
Patent & Trade Marks Agents
Post Box 377, Calcutta, India

Edited by
Joseph H. Kraus
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L
In this Department we publish such matter as is of interest to inventors and particularly to those

who are in doubt as to certain patent phases.
be answered by mail free of charge.

Regular inquiries addressed to *‘Patent Advice” cannot
Such inquiries are published here for the benefit of all readers.

If the idea is thought to be of importance, we make it a rule not to divulge all details, in order to
protect the inventor as far as it is possible to do so.

Should advice be desired by mail a nominal charge of $1.00 is made for each question.
one side of sheet should be written on.
epartment, see to it that your name and address are
Mary letters are returned to us because either the name of

and descriptions must be clear and explicit. Onl
NOTE:—Before mailing your letter to this

upon the letter and envelope as well. :

the inquirer or his address is incorrectly given.

Sketches

BUILDING BLOCK AND PROTECTION

(1033) A. C. Crockett, Detroit, Mich,, asks if
he can get a patent on a new type of building
block, the nature of which is not disclosed, and
also if such a patent will prevent anyone else from
manufacturing a similar article.

A. 1. It is very difficult for us to tell you
whetlier or not your concrete building block ecould
be fully protected. We advocate, therefore, that
you have a patent search made on the same to de-
termine whether you could get basic protection.

Having patented the article, it does not meces-
sarily follow that others may not make the article.
The chances are that any reputable concern
would not run the risk, but a few small shops,
that have nothing to lose II?' such procedure,
might imitate your product. evertheless, anyone
making a similar article could be prevented from
continuing its manufacture if you notify them that
they will be subject to suit and an accounting, or
if you instituted such suit.

FAN-HUMIDIFIER

(1034) M. S. Chapman, Chicago, Ill., requests
our opinion of a humidifying fan, the nature of
which is made clear in the answer.

A. 1. The idea advanced by you, namely to
have a piece of absorbent cloth placed in front of
an electric fan with the end of the cloth dipping
down into a trough of water for the cxpress pur-
pose of humidifying the air in a room is not new
and if you will refer to some of the back issues
of ScibNxcE AND INVENTION Macazine you will
find that articles on this same subject have ap-
peared in print.

Fans of this nature are on the market in France
and in England, although they have not as yet
found favor in the American home.

We are doubtful that you can obtain a patent
on this subject and are quite sure that a broad
and basic patent could not possibly be obtained.

PENCIL ERASER

(1035) August IHeeb, Carlstadt, N. J., claims
to have subnitted an idea for a new type of
pencil top and eraser to a large pencil manufac.
turing concern, but received no reply. He asks
whether we think the manufacturer will make use

of the idea and also asks whether other simi-
lar suggestions have been tried.

A. 1, Tt is very difficult for us to advise
whether the manufacturer will take your idea

and make nse of it or whether he has thrown it
into the waste paper hasket. \We bhelieve, however,
that you are entitled to a reply and would certainly
advocate that you write to the manufacturer again.

There are paper pencils on the market now
which contain rubber for a considerable distance
and the paper can he removed the same as when

Blank, sent Free on request.

N AMIC ci ittt cr it i e

Strect

INVENTORS

Send for our Guide Book, HOW TO GET A PATENT, and Evidence of Invention

Tells our terms, methods, etc.

XYY R LR R PR L L L LN Y

PROTECT

YOUR IDEAS

Send model or

sketch and description of your invention
for INSPECTION and INSTRUCTIONS
FREE. TERMS REASONABLE. BEST
REFERENCES.-

RANDOLPH & CO.

Dept. 172, WASHINGTON, D. C.

sharpening the pencil, thus exposing a second
portion of the eraser. Modern erasers on the ends
of pencils can be removed and others substituted
for them. Still another type of eraser is in the
form of a soft rubber cap, which fits over the
end of the pencil.

. We do not think that your particular article
is very mwuch superior to those which are now in
use.

PERPETUAL MOTION

(1036) J. McDowell, Winnipeg, Man., Canada,
asks if perpetual inotion has been discovered as
yet and if there is any reward for its discovery.
He states that he has a theory, but does not wish
to go to the extent of making a model if there
is nothing to be gained thereby.

A, L. For more than four years ScCiENCE AND
IxvexTion Macazise has had a standing offer
of $5,000.00 which will be paid to the individual
demonstrating a working model of a perpetual
motion machine. This publication desires no
rights to the invention whatever, They are mere-
ly interested in sceing a practical demonstration
of the mechanism and of being permitted to ex-
amine this to the extent of preventing any trick-
ery. All rights to the invention remain with the
original inventor and due credit will he given to
the inventor and his discovery by publication in
this magazine. Such publication would establish
his claims of priority.

The reason that this award was announced was
primarily to protect investors in such mechanisms
in the United States. There are many inventors
claiming to have discovered perpetual motion.
These individuals sell stocks in an invention which
will not operate. As their excuse they claim the
need of finances for patenting their idea in the
United States and in foreign countries. It is ob-
vious that the award of $5,000.00 (which would
be made to the inventor producing the working
model) will more than finance any patent applica-
tions. It is further apparent that publication of
the suggestion in a magazine of the reputation of
Sciexce ANp INVENTION would be of inestimable
value to the discoverer.

Several classes of machines are not acceptable
in this contest as they do not show perpetual
motion. At the present time there are clocks
which operate because of atmospheric temperature
changes. These clocks have bars of metal serving
as the motive power for the clocks. Practically
every day in the year there is a change of several
degrees in the atmospheric temperature which causes
the metallic bars to expand or contract, winding
the clock spring. Barometric pressure changes
tan likewise be made to operate mechanisms and
any device employing this principle is also ex-
cluded from the contest. Mechanisms operating
by tides, winds, water-falls, natural evaporation,
humidity, or solar energy may not be entered.
They are not a source of perpetual motion, even
though the energy could he stored up to take care
of times when there is no appreciable effect by
any of the power forces. Thus in the northern
regions even the tidal forces could not be utilized
because of heavy frost.

Of course, it is necessary that the device be a
machine. One could submit a bottle of air and
claim that molecular activity in the hottle is per.
petual motion., From this particular type of de-.
vice no power whatever can be obtained and such
a theoretical system would automatically be barred.

It, therefore, follows that any perpetual motion
device cntered in the SCIENCE AND INVENTION
Macazine Contest must work by either gravity,
buoyancy, or from a force developed within the
mechanism itself, as, for instance, the conversion
of mechanical to electric power and the conversion
of the electric current and potential in turn, to
power or other similar systems.

The machine itself need not develop more power
than that required to run the mechanism.

Up to the present time, perpetual motion has
not been discovered.
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At the right is a view of my draft-
ing and specification offices where a
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My Patent Law
Offices
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U.S. Pat.
Office

Protect Your Ideas

Take the First Step Today—Action Counts

If you have a useful, practical, novel idea for any new article or for an
improvement on an old one, you should communicate with a competent
Registered Patent Attorney AT ONCE. Every year thousands of applica-
tions for patents are filed in the U. S. Patent Office. Frequently two or
more applications are made for the same or substantially the same idea
(even though the inventors may live in different sections of the country
and be entirely unknown to one another). In such a case, the burden of
proof rests upon the last application filed. Declays of even a few days in
filing the application sometimes mean the loss of a patent. So lose no
time. Get in touch with me at once by malling the coupon below.

Prompt, Careful, Efficient Service

This large, experienced organization devotes its entire time and attention
to patent and trademark cases . Our offices are directly across the street
from the U. S. Patent Office. We understand the technicalities of patent
law. We know the rules and requirements of the Patent Office. We can
procced in the quickest, safest and best ways in preparing an application
for a patent covering your idea. Our success has been built on the
strength of careful, efficient, satisfactory service to inventors and trade-
mark owners located in every state in the Union,

Strict Secrecy Preserved—Write
Me in Confidence

All communications, sketches, drawings, etc., are held in strictest confi-
dence in strong, steel, fireproof files, which are accessible only to author-
ized members of my staff. Feel free to write me fully and frankly. Your
case will have my personal attention. It is probable that | can help you.
Highest references. But FIRST—clip the coupon and get my free book.
Do THAT right now.

No Charge for Information
On How to Proceed

The booklet shown here contains valuable information relating to patent
procedure that every inventor should have. And with it | will send you
my “Record of Invention™ form, on which you can sketch your idea and
establish its date before a witness. Such evidence may later prove valu-
able to you. Simply mail the coupon and | will send you the booklet, and
the “Record of Invention™ form, together with detailed information on how
to proceed and the costs involved. Do this NOW. No need to lose a
minute’'s time. The coupon will bring you complete information entirely
without charge or obligation,

Clarence A. O'Brien

Registered Patent Attorney

Member of Bar of : Supreme Court of the United States;
Courtof Appeals, District of Columbia; Supreme Court,
District of Columbia; United States Court of Claims,
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Registered Patent Attorney
53.A Security Savings & Commercial Bank Bldg.,
Washington, D% C.
Please send me your free book, “How to
Obtain a Patent,” and your “Record of
Invention” form without any cost or obliga-
tion on my part.
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What the Typewriter Told
By RAY CUMMINGS

(Continued from page 325)

had evidently kept the revolver secretly
about his person—though he was the last
man who would use a weapon. And there
in the den, he had drawn it, and dropped
dead with it in his hand. With the letters
Marberry found this little book, his diary.”
The Doctor produced a small red book.
“This and the letters, gentlemen, tell us the
whole—or nearly all—the pathetic story.
Look here—I'll read you extracts.”

ANONYMOUS LETTERS

HE letters were all anonymous, Mailed

at irregular intervals, they dated back
over a period of some five weeks. All of
them were posted either in Maple Grove,
neighboring towns, or New York City, A
series of threatening murder letters. Black-
mail—the threat of kidnaping, or killing the
child, Then the open threat of murder, the
child and himself as well. The Doctor ex-
plained them, and then opened the diarg. Its
carly pages were the usual diary record.
Then came the date of the first of these
letters; and from then on it was the un-
burdening of his heart toward this sinister
thing that had come to him. And all of it
he had kept secret. The Doctor said sol-
emnly :

“You have only to read these letters and
the diary to know why he kept it secret. Men
of sterner nature would have gone to the
police at once. But not Mcllray. Listen to
this—the first letter:

Articles In August

«Radio News”’

“Motorboating”—What It Is and Why, by
0. D. Westcott.

The Case for the Headphones as Aids to
Reception, by Chas, M. Adams.

The Strobodyne Receiver, by Lucien Chre-
tien.

The Stroboscope, by Hugo Gernsback.

A Double Impedance A. F. Amplifier, by
G. C. B. Rowe.

“How's Your Wavelength,” by John L.
Reinartz.

The Simple Stroboscope, by R. E. Lacault.

“‘L. C/. You don't know me but I know
you damn well. You read this letter and
then I guess you'll figure on turning it over
to the police right away. Well don’t you do
it, L. C. You burn it and keep it to your-
self. If you dont , .. "

A rambling letter. The Doctor read it
through—a full page of it, single spaced.
And the thing carried conviction. It was
obvious that the writer knew Mcllray al-
most intimately. The letter told him of things
he had said and done which convinced him
of that—convinced him that the writer was
close to him. And the letter threatened, if
he took the affair to the police, or breathed
a word of it to any living soul—that
his little daughter would be killed. If he
spoke to anyone, this enemy would know it
—even if members of his own family. And
if he took the child away, had her guarded,
or made any change in her daily life or his
own, it would be known at once and the
child would be killed. But if Mcliray played
fair—donated to the writer a reasonable sum
of money to be named later—no harm would
come to Elsie,

A series of such letters. And reading
them, no one could have doubted their
menacing sincerity. A later one specified
a thousand dollars, which the father was to
bring to a designated place at night. The
money was nothing to Mcllray compared
to even the smallest danger to Elsie.

The diary showed that Mcllray had tried
to laugh off the first letter. Some crank,
fanatic wanting to annoy him. He tried to
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forget it—but he did not tell the police, or
anvone, cvidently, Then other letters came.
The Duoctor read from the diary:

“Whom can 1 trust? God knows, this
could be anyone. It could be my wife—my
son? But it is not, of course. It could be—
one of those I think is a friend. It must be
one of those. Dare I give this to the police?
Of course I must.”

But still he did not. A fanatic defied—
he recalled having rcad of many cases where
swift death overtook the unfortunate victim
who dared fight back. How could he dare
take even the slightest chance? He would
pay the money asked. He took the money,
alone on foot to the place named. But no one
was there to claim it. And the next letter
said that the writer had decided a larger
amount would be necessary. Five thousand
now. But when Mcllray obeyed instructions,
though the letter said a man would appear to
take the money, no one was there.

The Banker demanded, “Why didn't this
blackmailer find some safe way of taking the
meney and go ahead and take it? What ob-
ject i

The Doctor waved the question away.
“Here is the last letter. ‘L. C. Well, so you
defied me. That's all right too. But I keep
my word—this is the end. I ain't the person
te go back on what [ say. Well when you
get this here note you'll be dead five minutes
after. An your kid will be dead in an hour.
You can't stop me, an I'll get her too, don't
vou think I won't. This is the finish.”

The Doctor said, “But he didn’t defy him,
gentlemen,  Mcllray never showed the least
dcfiance.”

The chemist began, “You mean

"1 mean,” returned the Doctor with sudden
vehemence, “that the thing is obvious. Mec-
Ilray's condition was gencrally known—that
for him to suffer any great agitation would
be dangerous—that any sudden shock would
kill him. This writer knew it, of course.
Made no attempt to collect any money.
Wrote 'So you've defied me,” just to bring
the thing to a climax—to convince Mcllray
that himself and his little daughter were in
immediate deadly danger. The whole thing—
a dastardly attempt to murder a man by
frightening him to death—and it succeeded.”

i

THE WRITER IDENTIFIED

HERE was a momentary silence in the

club-room when the Doctor paused.
“There's the whole story, gentlemen. Nat-
urally the first thing was to identify the
writer of the letters. Marberry could not. A
questioning of Mcllray's family and inti-
mates—there are not so many of them who
cculd have written the intimate details these
letters contain—ordinary questioning brought
nothing.

“But Mr. Manton here—" The Doctor
gestured toward one of the Club members—
“Mr. Manton has made a hobhy of type-
writing—or I should say a science of it. He
has given us absolute proof of who wrote
those letters

The Doctor raised his hand to check half
a dozen cager questions, “\Vait, gentlemen!
In a moment vou shall hear how we got that
proof. But hicre is the point: To identify the
fetter-writer does not prove premeditated
murder, Or murder at all. The criminal
may very well say, ‘Why all T wanted to do
was get some money out of him.” We must
prove the intent to kill. And this casc is
unique hecanse the murderer did nothing
which in itself could prove his intent. You
get the point? Nobody can say from those
letters—as a matter of cold legal proof—
what was in the writer's mind when he
wrote then, His actual planned intent to ac-
complish what actually occurred, is necessary
—his planned intent to frighten Mcllray to
death—that is what we must prove.”

“You can’t prove it the Lawyer ex-
claimed. “Unless you can get a confession.”

The Doctor smiled. “I'm having several
of these people brought here tonight—they
should be here by now. The criminal is
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among them—he does not yet know that we
have any proof against him. That's why 1
included others whom he might think we
suspected . . . Gentlemen, understand me.
You'll see prcscntly thut this bl' ckmai

by hns appearance you would never susptct
it. A queer character—emotionless—or at
least impervious to any emotion which we
could induce in him to make him betray him-
self. Marberry has studied him. We know
we cannot make him confess—unless we con-
front him with positive, irrefutable proof.
Then, if we have judged him rightly, he'll
coniess quite calmly.”

“But the proof?” demanded the Lawyer.
“How can you prove the intent in his mind?
Nobody knows what was in his mind except
himself.”

“We can prove it,” the Doctor said.
“You'll see. Now the way Mr. Manton
identified who wrote the letters is——"

The Banker interrupted. “"Who did write
them? If he intended murder not black-
mail, what was his motive?”

Before the Doctor could answer the door
opencd and an attendant announced, “They
are all here now, Dr. Adams. Shall I bring
them up?”

The Doctor nodded. As the door closed
he added briskly, “You gentlemen are to du
nothing except sit quiet and listen . . . You
have the evidence, Marberry "
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The detective answered that he had.
“Good,” said the Doctor. “Well gentlemen,
vou'll hear in a moment how we identified
this letter-writer, for I'm going to explain it
to him bluntly., His motive—we have _guessed
it—and I believe we can now drag it forth.
With you as witnesses—the unusualness of
this hearing—I think we can get proof of
the motive. Not from this hard-boiled mur-
dchr—from someone else more susceptible
to surprise. That will strengthen our case.
And th(.l’] for our final proof of premedita-
tion—"

THE INQUEST

H E got no {urther for the door opened
and the visitors entercd. The murder
letters lay scattered on the table, but the
Doctor made no move to gather them up.
Four men and a woman advanced into the
room. They were introduced to the Club
members, the Doctor making brief frank ex-
planation to his fellow scientists regarding
cach of them,

The woman was Sibyl Mcllray, wife of
the dead man. A tall, slim woman of thirty-
two, fashionably dressed, with her luxuriant
chestnut hair coiled on her head. A stun-
ning woman—in her own estimation—and
to do her justice, in the estimation of almost
everyone else. Her manner was friendly,
though reserved; but there was in it now as
she acknowledged the introductions, a hint
of patronage, almost of snobbery.

Taking his seat near her, though he
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secmed to ignore her with the suggestion
that a secret animosity might have been
between them, was Alan Mclliray, the dead
man's son by his first wife. A good-looking
young man of the promising business type.
Of four vears service in the Tonola Com-
pany, in spite of his youth it seemed likely
he would be raised to his father’s position.

Beside Alan, sat Raymond Worthington.
He was editor of one of the Tonola House
)rgans, occasional ad. writer, and general
proof reader of the mass of printing the
Advertising  Department issued. A slim,
Jyronic-looking man—poetic with his pale
skin. dark eyes and longish, wavy black hair.

Next was Frank Boyce, copy writer and
all-around man of the Advertising Depart-
ment. A man of about thirty-five. Solidly
built, with a smooth-shaven, ruddy face, pale
eves, sandy hair and a bald spot. He scemed
to smile overmuch; an air of geniality, of
I\\:hich doubtless he was proud, radiated from
im,

And last, John Haynes, who kept the rec-
ords of the voice trials, and wrote for the
Advertising Department all its copy of an
artistic musical angle. A small man, with a
red-brown skin, dark eyes, a rather flat,
broad nose, and sleck, oily very straight
black hair. A likable fcllow, this Haynes
—he was well liked in the Tonola Company.
Some said he was half American Indian, or
of native West Indian descent. Mrs. Mcllray
considered him a negro.

Such were the vistors, one of whom, the
Doctor had said, was this murderous crimi-
nal. To the listening Club members, it was
obvious that all these suspects used type-
writers in their daily routine. Except Mrs.
Mecllray, and she had been a stenographer.
She had not given it up, but as a point of
jact, had now in her home a small portable
machine upon which she typed her social
carrespondence.

\When the visitors were seated, Sibyl Mc-
Ilray, in a voice cool, gracious, but with an-
noyance undisguised, demanded abruptly:

“May I ask, Dr. Adams, what your pur-
pose is in this? So—public a gathering—my
time is limited—"

Her glance was on the letters lying on the
table. Each of the visitors had glanced at
them, recognized them from times of various
police questionings.

The Doctor answered smilingly. “I asked
you all here for an informal unofficial in-
quiry into the death of Mr. Mcllray, as you
know. 1 shall be bricf—blunt—even hasty,
vou may be sure” He paused an instant,
and then plunged at once into the heart of his
attack.

“These letters—"" He gestured toward them
—=shocked Mr. Mecliray and caused his
death. As vou know, the police suspected
one of vou five as the writer of them——"
They rececived it quietly. Not one of them
moved, or spoke. Mrs, Mcllray raised her
pencilled evebrows and smiled superciliously.
“They suspected you,” the Doctor reiterated.
*They still do—but their grilling was un-
availing, and they had no proof. We of the
Scientific Club, however, now have proof!
We know now which of you wrote those

letters!™”
IT struck them like a bomb, surprised,
startled them. Yet the keenly watching
Club members could detect only the normal
startled aspect, not the woman, nor anyone
of the four men showed guilt. Frank Boyce
cjaculated, “By Jove, this is interesting”:
and smiled his genial smile. It was out of
place; so much so that Alan Mcllray, him-
self very sober, leaned over and audibly
whispered, “Shut up, you fool!”

The Doctor went calmly on. “We know
which of you wrote those letters. I'm going
to tell you how we know . . . Mr. Marberry,
close that door. plcase.”

The detective closed the only door to the
room, locked it ostentatiously and dropped

THE PROOF

the key in his pocket. He said grimly, and
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with a faint ironic smile, “Those windows—
remember we are nine stories above the
street, This guilty person will do well to sit
quict. \We ask no confession,”

Haynes the Indian, with expressionless im.
passive face, murmured, “Is one of us sups
posed to leap through a window? 1 think
this is going to be what they call the third
degree.”

“You're mistaken,” said the Doctor. “I'm
not going to question any of you. We have
all the proof we need ... I'll continue. The
problem, briefly, was this: We had a series
of anonymous, typewritten letters, attempt-
ing blackmail, threatening murder. \We had
five suspects, all of whom use typewriters
daily—all of whom had the knowledge, the
intimate facts concerning Mr. Mcllray which
would have enabled them to write the letters.
Which one—if indeed any of them—was the
letter-writer > Mr. Manton here, found out.
Let me tell you how.”

Raymond = Worthington said abruptly,
“Why don’t you accuse one of us at once?
It would save the rest of us from a goud
deal of apprehension.”

*[ shall conduct this as I choose,” retorted
the Doctor with a frown.
Worthington smiled. “Excuse me. I

merely implied that you might make an er-
ror—accuse the wrong one. Those of us who
are mmocent naturally are apprehensive.”

“There will be no error,” said the Doc-
tor . . . “An examination of the letters,
gentlemen, showed that they were all written
by the same person and upon the same ma-
chine. Tricks of phraseology, when analyzed,
showed but one author. Mr. Manton deter-
mined also that the illiteracy of the letters
probably was assumed. That was fairly easy
to see. Illiteracy is hard to simulate. You
have only to examine some rcal specimens of
illiterate letters to see that these are false.
The writer then, we reasoned, was a person
of education.

“Next, that all were written upon one
machine—that too was simple. Typewriters
differ—even those of identical make—and
more especially after they have become old.
Pica type, elite type—different types and
different ribbons. Also less blatant differ-
ences—some which you cannot notice without
a magnifying glass. Letters out of align-
ment—or a corner of the letters chipped off.
These blackmail, murder notes all show the
same machine peculiarities—so we know that
they were all written upon the same machine
—a rather old, decrepit one.

“Now, of course, had this criminal been
such a fool as to use his own machine at the
office, we could have identified him by that.
But he did not. He had some hidden ma-
chine, naturally, and since we had no way of
finding it, the peculiarities inherent to the
typewriter cid us no good . .. I'd prefer that
none of you interrupted me, if you please,
I'tl be through in a moment.”

Frank Boyce had started to speak. The
Doctor now wholly ignored the visitors, ad-
dressing himself to the Club members. “You
gentlemen will realize that the differing
work done by different typewriters is the
same as with different pens in handwriting.
In each case—the pen, the machine—they are
merely the tools. A stub pen writes a broad
stroke; other pens write quite different
strokes. Some old pens scratch; some stick
in the paper on the ascending stroke. All
are mere peculiarities of the tool being used.
“But gentlemen, you all know that in hand-
writing we do not identify the writer by the
pen he used. but by the personal charac-
teristics of his writing. So it is with type-
writing! Not so generally known. This
criminal did not know it. He considered his
machine, but not his typewriting. We have
handwriting experts. Mr. Manton here—
shall we call him a typewriting expert? He
has made a study, a science of it.”

The Doctor’s words were creating a sen«
sation. But nevertheless, not one of the five
visitors showed guilt. The woman was visi-

(Continued on page 364)
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How Lindbergh Navigated
Atlantie

(Continued: from paye 298)

operates on a different principle from the
pivoted magnetized needle compass, has been
coming rapidly to the fore.

One of the accompanying diagrams shows
the make-up of the inductor compass, and
also its position when installed on Colonel
Lindbergh’s plane. As the plane sweeps
along through the air, it causes either a
small propeller blade or else a cup shaped
air screw to rotate a dynamo armature, the
insulated copper wire winding of which is
similar to that of any ordinary armature,
with the excepton that it is wound on a
laminated wooden core instead of an iron
core. The lead wires of the various coils
from the armature winding, are connected
tc a regular copper bar commutator, having
about twenty-four segments in the present
models. Silver contact brushes bear against
the commutator, and the brushes can be
rotated through any angle. All parts are
made of non- magnulc material, excepting
the ball bearing rings supporting the shaft
of the rotating armature. The rotating in-
ductors or copper wires in the slots of the
armature, cut the lines of force of the
earth’s magnctic field and cause an electro-
motive force to be set up or developed in
the rotating winding. The average speed of
the rotating armature is two thousand revo-
lutions per minute. The rotating armature
is placed in a non-magnetic casing, as the
pictures show, and this in turn is supported
in gimbals so that it is free to maintain a
- level keel whether the airplane is flying on
the lcvel, ascending or descending, as one
of the illustrations shows,

The course setter lever and dial on the
instrument panel, is connected through a
flexible steel shaft to the brush frame inside
the dynamo casing, so that the position of
the brushes can be changed in accordance
with the course to be flown. The inductor
compass indicating instrument is a galvano-
meter of about forty ohms resistance, cali-
brated to read with a zero center, and the
letters I for left; and R for right, on the
dial. The inductor compass dynamo works
in wind strcams of from 70 to 130 miles an
hour velocity.

The earth inductor compass, pictured
herewith, which Colonel Charles A. Lind-
bergh said was his greatest aul in navigating
from New York to Paris, is based upon a
simple electrical principle, although it may
appear complicated to the layman. The
compass measures the angle between the
brushes of the generator of the compass
and the cartl’'s magnetic ficld and enables
the pilot to set his course at any angle to
these lines of force, which point to the
magnetic north.

The inductor compass was invented by
Morris M. Titterington of the Pioneer In-
strument Company, and is installed on all
planes to be used for long distance flights.
It is of great value on all parts of the
earth’s surface. It is particularly valuable
in polar flying, where the carth’s field is
very weak and ordinary compasses will not
function,

The compass consists of thrce parts: the
generator, the controller and the indicator,
Wthh is really a galvanomecter. The genera-
tor is a direct current generator, having no
artificially induced field.

The controller is a purely mechanical
device, connected to the generator through
the shaft and casing. Rotation of the con-
troller canses rotation of the brushes of the
generator, and dials on the face of the con-
troller show the angle through which the
brushes have been rotated in relation to the
pirplane.
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"The operation of the compass depends
upon the rotation of the armature of the
generator, which cuts lines of flux of the
earth’s field and generates electricity. Its
potential depends upon the angular relation
between the brushes and the direction of the
carth’'s field. That is, the output of the
generator is a function of the angle be-
tween the position of the brushes and the
magnetic north. Fig. C. As the generator
is assembled, the output is maximum when
the brushes are in a north-south position,
Fig. A, and zero when they are in an east-
west position, Fig. B.

For proper functioning of the compass it
is simply necessary that the direction which
corresponds to one of these positions of
zero potential be set on the dials of the con-
troller. To determine any unknown direc-
tion one rotates the controller, and corre-
spondingly the brushes, until the indicator
reads zero and then reads the direction from
the controller dials.

The usual method of steering by this
compass is to set the desired heading on the
controller and then to steer to keep the in-
dicator on zero.

The compass is affected by the magnetic
variations just as the magnetic compass is,
but it does not swing and jiggle with the
motion of the ship as does the magnetic
compass. Allowances have to be made for
these variations, but Colonel Lindbergh had
carefully calculated these and made proper
correction. The entire compass, generator
and all weighs only thirteen pounds.

SAILING THE GREAT CIRCLE

One of the principal arguments concern-
ing Colonel Lindbergh’s air flight from
New York to Paris arose over the path that
he followed. Without looking at a globe,
and particularly if one looks at a Mercator
projection of the earth's surface, it will
appear that the straight and shortest path
between New York and Paris would be
anything but the path followed by Colonel
Lindbergh, but as pointed out by an expert
of the National Geographic Society, the
Colonel really saved 474 miles by flying
along the great circle course. The course
directly east from New York to Paris via
the Azores amounts to 4107 statute miles,
while the course outlined by a string if
stretched tightly between New York and
Paris across New England, Canada and
Newfoundland, across the south of Ireland
to Paris, the route actually followed by
Colunel  Lindbergh, shows us a distance
flown of 3,633 statute miles. Thus the hero
flyer saved 474 miles or the difference be-
tween these two. A glance at one of the
usual Mercator projections, and also at
a properly proportioned may, shows that
the Colonel's course was practically along
a straight line between New York and Paris,
but on the Mercator projection it appears to
be a far out of the way course and much
longer than a true east course.

One of the untoward features of the trip
was the sleet storm into which he ran which
might have resulted disastrously, but for the
fact that he rose above this storm at timecs
and came through unscathed. It has been
suggested that for future designs of long
distance planes, the hot exhaust gases from
the engine might be caused, to pass through
pipes extending along the front of the wings.
so as to preclude the possibility of sleet
piling up on the wings and struts, and prob-
ably forcing the pilot to descend due to the
weight of the accumulated ice.
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Welker, wants to hear from you,
if you have a good idea or wrinkle.
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The Romance of Modern
Carpet Making
By JOHN V. SMEALLIE
(Continued from page 310)

V with its point pointing toward the ob-
server. In the space between the cords
forming the bottom of the V and the cords
forming the top of the V, the loom operator
inserts a piece of the Chenille cord and he
works this clear across the loom with his
fingers, pulling the cord through to the far
end. Locating this cord propcrly in accord-
ance with the design, he combs it into place
with a comb made of metal, resembling the
average hair comb. The weavers thus as-
sist the beater-reed to perfcct the closely
woven fabric. Every time that one of these
Chenille cords is inserted, the loom is
stopped for the hand tufting operation (Fig.
19). This method permits custom made rugs
to meet almost any requirement for size and
shape, character of the yarn and height of
the pile.

While for several generations the weaving
of carpet strips was limited to 27 inches in
width and only by a slow development went
to 36, 48 and 54 inches. it can now be woven
in this country to nine feet wide, seamless
in. Wilton, to 15 feet in Tapestry and Vel-
vet, to 18 feet in Axminster and to 30 feet
in Chenille.

Home Mechanics
By W. M. BUTTERFIELD
(Continued from page 327)

ing the bottom of the lip on the top frame.
This ring serves to keep the air out of the
hox, just as a similar ring keeps air out of
a fruit-jar.

A rich sandy loam is the best soil for
growing plants in the box; the supply should
come about 14” above the top of the tank,
and should be well fertilized with humus,
bone meal, c¢tc. before it is put in. The
plants can then be sct out to suit the taste
or fancy of the builder. One fairly good
sprinkling of water should be sufficient to
start_the box going in good working shape.
Ventilation is provided for in the removable
top, which can be slightly lifted—the corners
supported on match-sticks, or wholly re-
moved, to dry up excess moisture in the
box, for if the leaves of the plants begin to
decay, or mold appears on the surface of the
soil, it is evident that too much moisture is
present.

$5.,000 for
Perpetual Motion

The editors have received thousands of
different designs of perpetual motion de-
vices, and have received hundreds of cir-
cular letters soliciting finances for the
building of perpetual motion machines.

The editors know that if they receive
these letters, there are thousands of others
in this country who get similar letters and
who fall for the clains made in the numer-
ous prospectuses giving the earning capaci-
ties of the various machines.

Most of the shares of stocks for these
perpetual motion machines are being sold
at a rate of $1.00 per share, although some
inventors are trying to sell shares of stocks
at $100.00 per share.

Thcrcforc the editors of this publication
say, 'Just come in and show us—merely
SHOW us— a working model of a per-
petual motion machine and we will give
you $5,000.00. But the machine must be
made to operate by tides, winds, water-
power, natural evaporation or humidity. It
must be perpetual motion.'

The Traveler’s Telephone

An Advertisement of
the American Telephone and Telegraph Company

AMERICANS are the great-
esttravelersin the world.
They have knit the coun-
try together by steel rails and
made 1t the largest and most
prosperous business community
the world has ever seen. Busi-
ness, friendship and political
solidarity are maintained by
personal touch, by travel and
the telephone,

Wherever the business man
goes in this country, be it thirty
miles or three thousand, he is
still within earshot of his office,
his family and his friends. He
can get them and they can get
him, and for the longest call in
the United States the day rate
is only $12 and the night rate
is only $8.

For the Bell Telephone
System is an idea in
force nationally. All the
instruments are designed in the
largest industrial laboratory in
the world and made in the same
factories to the one standard of
fitness. All of the telephone
builders, repairers and operators
are trained to thesameideal and
aimjstated by President Walter
S. Gifford as:

“A telephone service for the
nation, so far as humanly pos-
sible free from imperfections,
errors or delays, and enabling
at all times anvone anywhere
to pick up a telephone and talk
to anyone else anywhere else,
clearly, quickly and at a reason-
able cost.”
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By HAROLD T. WILKINS

“One of the most fascinating records
of what mastery of the land, sea, and
air has been achieved, and of what
further progress is to be expected, in
the not too remote future. . .. It will
entrance any boy or man who posses-
ses a particle of imagination.”
Buffalo Times.

$3.00
THE A. B. C. OF
ARCHITECTURE
By C. MATLACK PRICE
$2.50
THE BOY SHOWMAN
AND ENTERTAINER
By 4. ROSE
$2.00

DUTTON BOOKS
681 FIFTH AVE.

What the Typewriter Told
(Continued from page 360)

bly excited. Three of the men were tense,
with what even to one innocent, might have
been a normal apprehension; but the Indian
still was impassive. The Doctor had said
that this eriminal was hard-boiled. It seemed
so indeed.

“The science of identifying typewriting,”
the Doctor continued, “1 believe will develop
into great importance in criminology—and
hitherto it has been neglected. I won't weary
you with details—here are, briefly, its fun-
damentals—to give you an idea of what I
mean. In studying the work of different
typists, we have good work, poor work,
erasures, x-ing out letters and words. Those
are general characteristics such as of a good
or a poor penman—but they are not specifi-
cally individual, However, in addition, in-
herent to all the typing a person does, is an
individuality quite comparable though of
course not so obvious to the untrained eye,
as handwriting. Some of the individualities
can be seen at a glance, others only by
scrutiny under a magnifying glass. But
they are always there,

“Here are some of them. A typist may
obviously use the professional touch system.
but the stroke will be rather weak with the
fourth finger of each of the hands. Most
generally that finger, for the ligament tying
it gives it less freedom of action than any
of the others. The weak stroke, however,
might be any finger. Whichever it is, it
remains always the same—and since, with
the touch system each finger has its allotted
letters to strike, the peculiarity can be iden-
tiied. Under a magnifying glass the least
difference of power in the stroke can be dis-
cerned.

“Or again. A typist may have an offend-
ing finger; and, when making a very light
letter, will frequently back space and strike
the letter over again. That is readily no-
ticed. Or, an inexpert typist will use the
‘hunt and peck,’ involving but two fingers
at the most of cach hand. Such a typist may
only use the left hand shift key, and nceding
a capital letter at the left of the keyboard,
will reach over with his right hand and
give it a strong poke with his forefinger.
Easily seen and recognized.”

Frank Boyce, with the grace this time not
to smile, murmured, "1 wonder which one
of us does these things.”

The Doctor ignored him. ‘“Another will
thump his period unduly hard. A rapid typist
again, sometimes goes too fast for his ma-
chine. The simple combination of t-h-e—
his impetuosity will cause him to strike the
t-h so rapidly as to run them inordinately
close together—the escapement not quite
keeping pace with him.

“Or sometimes, with the combination of
a comma followed by a space, a typist of
unprofessional training will develop a pecu-
liar ultra-rapid touch, using the right fore-
finger and the thumb. Even a machine in
very good shape will frequently jump two
spaces when that is done. A typist prone
to that peculiarity will in a single page have
that happen several times, yet another typist,
using the same machine, would never have
it happen.

“You follow me, gentlemen? I might go
on with these individualities for a long time
—Mr. Manton has tabulated nearly a hundred.
But I think I've given you enough to show
you what we mean. It is true that a typist
with extreme care, could disguise or correct
many of these peculiarities. The two-space
jump, for instance, could readily be watched
and avoided. But this anonymous letter
writer had no such thought. And he was
absorbed with the difficulty of simulating
illiteracy. Content that he was using a
secret machine, he typed in quite his normal
fashion.
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_] Three trial copies 30 cents. $1.00
per vear,

Solubility chart and book catalog
| sent free to sub-
= scribiers.

POPULAR CHEMISTRY COMPANY
Dept. B Swedesboro, N. J.
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paper, cards etc. The Keisey Co., C-47, Meriden, Conn
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“Another point. A single sentence of
typewriting gives nothing conclusive. It is
the average over a large number of sen-
tences. Fortunately in this case, the anony-
mous letters give us ample length. And you
will realize, of course, that for comparison,
we had no difficulty in sccuring from the
Tonola office voluminous specimens of type-
writing of these four men.”

THE ACCUSATION

HE Doctor’s tone turned suddenly grim

and menacing. “Gentlemen, there is ab-
solutely no possibility of error. So obvious
a result that any twelve jurors will see it
at a glance. l<ach and every one of these
anonymous letters—how many peculiarities,
Mr. Manton?”

“Nine,” responded Manton quietly. “I
have tabulated them, marked them in the
original anonymous letters.”

“Quite so. Nine, gentlemen, no more, no
less. Nine—always the same nine in each
of the murder notes. We then take the
office specimens—the work of four different
typists. All have peculiaritiecs—some the
same peculiarities in common. But only one
of these four typists has that exact set of

IMPORTANT
TO NEWSSTAND READERS

N order to eliminate all waste and un-

sold copies it has become necessary to
supply newsstand dealers only with the ac-
tual number of copies for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking him
to reserve a copy for you every month.
Otherwise he will not be able to supply
your copy. For your convenience, we are
appending herewith a blank which we ask
you to be good enough to fill in and hand
to your newsdealer. He will then be in a
position to supply copies to you regularly
every month, you are interested in
recelving your copy every month, do not
fail to sign this blank, It costs you noth-
ing to do so.

989 00060000000000606000000000 Newsdealer
Address ........... J I N 000
Please reserve for me.......... copies of

SCIENCE & INVENTION every month
until I notify you otherwise, and greatly
1 oblige,
Name
Address

nine, and ke has them. That exact set of
nine—no more, no less. Is there any room
for doubt, gentlemen? The evidence is here,
irrevocably typed, mathematically beyond any
coincidental possibility.”

Manton, at a signal from the Doctor, had
produced a sheaf of yellow tvpewritten pages,
office copy of ads, House Organ editorials,
articles on the merits of the phonograph,
and the like. Pages marked with Manton’s
penciled notes. And a tabulated list of ex-
planations appended.

The club members leaned forward. Sev-
eral of the visitors were on their feet. Al
recognized the authorship of this office copy.
Alan Mcllray leaped forward. With this
assailant of his father now exposed, the son’s
wrath played forth,

“You damned murderer.,

Got you—"
. He was bending over Raymond Worth-
mngton; would have attacked him hut the
detective forced him away. Worthington
kept his seat. His face was paler than usual.
Sweat was on his forehead, but he forced a
smile,

“Murderer?” His voice was calmly, cyni-
cally questioning. There was a tremor in
it, but it did not break. “Murderer? as [
understand it these letters attempt to black-
mail. They make idle threats, nothing else.
I see no evidence of murder.”

The detective was back upon him. “You

They got you.

admit the authorship®”
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IT'S WHAT THE YOUNGER CROWD THINKS ABOUT IT!

1

OW the whole world

talks the language of this
younger generation, follows
their fashions, plays their
flashing games—and obviously
takestheir opinion on tobacco
matters very seriously, for
theyounger set’s most favored
brand is the largest selling
quality cigarette in the world!

hale of a difference just a few cents make!
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iR High School
Course in
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This simplified, complete High School

Course—specially prepared for home study
by leading professors—meets all require-
ments for entrance tocollege, busiaess, and
leading professions.
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American School
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20 Other
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Money Back When You Finish If Not Satisfied
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tomobile Engineer ... Lawyer

vil Engineer
tructural Engineer
L]

Mach. Shop Practice
MechanicalEngineer

Bus) Engineer

C. P. A. & Auditor Sanitary & Heating

Bookkeeper urveyor & Mapping
weee.Draftsman & Deslgner High Schesl Qraduate
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Address cnren

szsoo Drawing Course for 32.98

Haven’t you often wished that you could draw
cartoons, illustrate some idea, sketch some pretty
face, eic,? You can do all of these things.
One of America’s most famous Cartoonists
and {i'lustrators has developed a great,
simple system for success in all branches
of Commercial Art, This system has
revolutionized the entire theory of
drawing. 1t means that drawing can
be as easy for you as writing—
much simpler than learning short- &
hand, kkeeping or typewriting.
We are now placing this original system for
learning Drawing, Art and Cartooning. com-
sisting of 34 lessons with over 500 {illustra-
tions, within reach of every one. 1If you
will devote a few hours each week to the
Course WE ABBOLUTELY GUARANTEE
that you will learn to draw and draw well
hefore you have half finished the Course,
If we fail to make this claim good we wifl
refund every cent paid us. By eliminatlng
a large office force for answering correspond-
cnee, expensive catalogs, etc., we are enabled
to make a price of $2.98, the cheapest price
ever Lnown for a high-grade home
study course, Many have sent us
letters similar to that of Rob't I
Davis of Detrolt. who wrate: 1 can’t sce how you ask eo
little, when others with inferior Courses get from $20 to
$60 for theirs. It is more than I expected.”” Learn to

draw, 1t is a big asset, no matter what fleld you are in

< If you order
Send NO Money [:REE' thﬁl ‘Corrl;o
Just order the Course, and at once we wiil includeg
on arrival pay pustmnn$2|98 u ld{;m"lr Oullﬂ}.
plus » few cents postage m"-‘lﬁ ng of artist's
payment In full for the entire ]JPenclis. pens. paper,

erasers, thumb tacks,
etc,, enabling you to
go to work without]
any additional cost.

. Dept. 4194-

Course and Free Drawing Outfit,

If not entirely satisfled, return

within five days and we will RE-

FI'ND MONEY. Address:

LEDERER SCHOOL OF DRAW

Chattanooga, Tenn,

Orders from outside the U.S..\, are payable $3.28 eash
with order,
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Make Money in
Photography!

| We train you quickly at home.
L L2227 No experience necessary. Spare
time or full time. Photographs in big
demand by magazines, newspapers, adver-
tisers, etc, Portrait Photographers make more
moneytodaythaneverbefore.Commercial Photo-
graphy also pays big money. New plan. Nothing
elselike it. Writetoday for details and new FREE
book, “Opportunities in Modern Photography.”

American School of Photography

3601 Michigan Ave., Dept. 142.C, Chlcago, 0l

THE MIDGET SLIDE RULE
instantly adds, subtracts, mul-
tiplies, dlvides, solves propor-
tion, glives all roots and pow-
ers,  Logarithms, Sines, Cos-
ines, Tangents, Cotangents, Etc.
Also gives decimal equivalents,
lettered and numbered drill and
tap sizes.

More than 110,000 sold, more
than 20 0 0 unsolicited testi-
monials, The Engine-divided
seales are on white finished aluminum and are grease and

viterproof. Dlameter 44. Price with Instruction Book,
i}l.bo. Pocket Carrying Case, 50c extra, Cash or C.0.D.

“atalogue free. Your money back If you are not satisfied,
GILSON SLIDE RULE COMPANY, Stuart, Florida

CHEMISTRY MADE EASY
Saves months of study, e POPULAR and UP.TO-
DATE. Study CHEMISTRY by this new, easy, rapid
method; faseinating and efficlent; success guaranteed.
PARENTS, get this splendid NEW INVENTION for
your boy or girl; PLAY it as a GAME. Complete outfit,
with full instructions, $2 post la(l:dA;Lwrne today.

. Sc. o
Box 2495 West Palm Beach, Fla.

The Doctor interposed, “He doesn’t have
to. We've proven it against him. Let him
alone—it will go harder with him if he main-
tains innocence in the face of this evidence.”

There was a brief pause, then Worthing-
ton made a gesture, “I'm not a fool. I
wrote the letters, yes.”” He had better con-
trol of himself now. One of those usual
characters whose looks wholly belie their
nature.  One would have said this long-
haired poetic-looking \Worthington would
have been emotional in the extreme. Yet he
was not; was indeed, coolly calculating ; his
mind now, undoubtedly busy, deciding upon
the course to give him the best standing
possible with the law he soon would have
to face.

“I wrote them,” he reiterated. “Make the
most of it. My intention was to get some
money out of him. He paid me too little in
the office.” He simulated a momentary vehe-
mence. “I knew he was in delicate health,
but forgot it. My God, if I'd realized the
letters might shock him—might jcopardize
his life—even so, my conscience is clear as
to that. I only wanted moncy. I didn't
get it, but I'll admit I tried to.”

“We sympathize with you,” said the Doc-
tor ironically. “Gentlemen, this fellow knows
what he is doing—he's calculating every
word. He murdered Leonard Mcllray—pre-
meditated murder—and he thinks we carnot
prove it. He has had experience with the
law—been sentenced twice in Eungland for
forgery and petty thievery. You didn't know
we TG aware of that, did you, Worthing-
ton?”

“No,” he said calmly. “But since it's a
matter of record, I admit it freely.”

The Doctor turned away, swinging ab-
ruptly to Mrs. Mcllray., The woman, to
one watching her closely, had been acting
very strangely. One might have thought.
with this assailant of her dead husband at
last unmasked, she would have been trium-
phant, wrathful of him as was her stepson
Olan. Instead she was obviously frightened,
apprehensive, with a fear not for herself, but
for this Worthington, now trapped and in the
hands of the law. At his admission of guilt.
*Raymond,” in agonized cry had burst from
her. The Doctor, who had been observing
her more closely than he had the man, now
swiftly confronted her, his manner menac-
ing, his voice grim with an edge of steel.

“You know why he did this thing. Iiis
motive—you supplied it,”

She looked up to him; the color faded
from her cheeks, leaving them grotesgue
with their vivid rouge. llis gaze held her
as he went on.

“This Worthington is in love with you.
You knew it; you reciprocate it—admitted
to him your love.”

She stammered, “I—why he—" Then reso-
lutely stopped.

“Your friends suspected it,” the Doctor
went on, “Since we proved this fcllow the
letter writer, Marberry has quietly heen
questioning them,”

The detective jumped forward, confronted
her.  “Yesterday you very ncarly told me
so yoursel. You tried to hide it, but vou're
guilty—I knew it yesterday—guilty as hell.”

They would not give her time to speak.
The Doctor put in, “Your little daughter
Elsic knew it. There's where we got the
real information. Knew it, without know-
ing, thank heaven, what it meant. She told
us—told me she overheard you and Worth-
ington. Heard him ask, 'If you were free,
Sibyl, would you marry me? And yon
said, ‘Yes, yes, Raymond, I would.””

”

THE MOTIVE

THE Doctor swung away. “There is the
murder motive, gentlemen. This woman,
inheriting the bulk of her husband's estate,
would be at his death comparatively rich.
Technically a virtuous wife, but she loved
this cad—admitted to him that if she were
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free she would marry him. Sealed—unwit-
tingly her hushand’s death warrant.”

The Detective exclaimed: “Elsic heard
you say that. You did say it, didn't you?
Do you dare deny it?”

She was contused; on the verge of sob-
bing. “You—you mean—" she half wlis-
pered. “You mean, I tried to kill my hus-
band. That's rot—"

“Of course not,” the Doctor interrupted.
“I said the contrary. You could not—or
did not—know what this Worthington would
do. But you admitted you loved him? Told
him—if you were free—you would marry
him? We do not blame you—no blame—
vou meant nothing—"

She broke down. “I mean nothing—that’s

true. But I did love him—not my husband.
That’s true. It's all true, what yvou say.”
“Sibyl!” It was a cry of angry warning

from Worthington, but she was sobbing and
too overwrought to heed it. “l meant noth-
ing wrong—before God, I meant—and I did
nothing wrong. I—I could not help loving
him. And I told him so—but I told him
I'd never divorce Leonard. He was good
to me. Good to e, and now he’s dead.”

The Doctor left her. She was sobbin;
uncontrolled; and Alan Mcllray led her
aside, with obvious revulsion yet man enough
to comfort her.

The Doctor again fronted Worthington.
“So you sece, we now have your motive for
premeditated murder.”

Worthington was gripping the arms of his
chair. His eyes roved the room as though
instinctively he sought escape. Then they
fastened upon the Doctor’s face. He sneered.

‘The woman’s a fool.”

“She was, but she isn't any longer.”

“You think you could make anyone bhe-
lieve that hysterical story?” He was forc-
ing an argumentative tone, striving to appear
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at ease.

The Doctor responded calmly, “Of course,
and they'll believe the child and the corroho-
rative evidence of everyone who knew you
and her.”

Worthington's gesture was resigned. “Have |
it your own way. Say I had a motive. That |
proves no crime. I swear I intended noth-
ing but blackmail by those letters. You
can’t prove what was in my mind. I know,
and vou don™.”’

“Oh, yes I do. And I can prove it. I
will—here and now—mark you, gentlemen—
as soon as we knew this Worthington was
the criminal we set about finding his hidden
typewriter upon which he wrote the notes.
He has never been near it since he wrote
the last one on the morning of Mcllray's
death. Naturally he would stay away from
it. But to trace his former movements and
find it was a simple though laborious piece
of detective work. The murder notes were
mailed in several towns adjacent to Maple
Grove, some in Maple Grove and some here
in New York.
noon, was posted in Rollinsdale. It is a
fifteen minute trolley ride {rom Maple
Grove; the trolley passes the Tonola factory.

“Marberry found by inquiry, that Worth-
ington left the office about ten-thirty that
morning. He has no automobile; and he
was observed to take the trolley. It is a
branch line; it goes nowhere but to Rollins-
dale. From ten-thirty until noon—only an
hour and a half—Marberry assumed that
Worthington might have gone to his secret
typewriter, written and mailed the letter.
Mailed it hastily near at hand, near noon
and this would, by Worthington's calcula
tions, deliver it in the Maple Grove late
afternoon delivery.

“Merely presumptive reasoning on Mar-
berry’s part—that the typewriter was in
Rollinsdale—but it proved to be correct.
The rest was easy. \Worthington, most nat-
urally had hired a room or small office some-
where in Rollinsdale. Probably under an
assumed name. But Worthington is a dis-
tinctive type—casy to descrihe, and Rollins-

That last one postmarked |

dale is a small place. Marberry, accom-
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desire to learn. Lieut. Walter Hinton,
of N.C.4 fame, and his staff of experts
will guide your instruction from be-
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sit.ons open as mail pilots, commercial
flyers, instructors; plenty of well paid
jobs as inspectors, riggers and me-
chanics on the field and in the differ-
ent factories.

Capt. Charles Lindbergh
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The Aviation Institute Course
teaches you everything you need to
know, right up to the point of actual
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LEARN TO DRAW AT HOME
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panied by myself with two other assistants
and Mr. Manton, made a canvass, We found
in a cheap boarding house that a man named
Blaine, who answered Worthington’s de-
scription, was renting a room, not sleeping
in it, but occasionally using a typewriter.
He had said he was an author.

“We found the typewriter, took possession
of it. We have it here—an old, battered
machine. It has a broken letter which ap-
pears in all the murder notes. Additional,
clinching evidence. Does this interest vou,
Worthington?

“Very,” he replied, with a faint touch of
sarcasm. But his face was even paler than
hefore. The sense that he was trapped must
have been coming to him. He added cau-
tiously: “You say you have the machine
here? May I see it?”

The Doctor nodded. Marberry had al-
ready crossed the room, opened a closet, re-
turning with an old, somewhat dilapidated
typewriter, which he placed on the table.
Worthington regarded it without emotion;
then he gave a mirthless laugh.

“That's the one I used. That landlady
will of course identify me and the machine,
so I admit it, naturally. But, Doctor Adams,
this is all to no purpose. I wrote the let-
ters intending blackmail, nothing more.”

“We'll see about that,” said the Doctor
grimly. A tenseness came to his voice;
and it spread, this tenseness, about the room
as though his hearers realized that now he
had come to the climax of his attack.

“Gentlemen, the vital point now is—did
Worthington write these letters merely for
blackmail, or with intent to kill. We have
established that he had a strong motive to
desire Mcllray's death. But that proves
nothing. Did he have in his mind as he
wrote, a definite intent to kill? Gentlemen,
look at that typewriter, notice it has a nice
new black ribbon on it—not the ribhon which
was used for the murder notes. That rib-
bon tells the story! It has been used only
once—part of it not at all.”

The Doctor pointed to the typewriter
which stood now on the table with the elec-
trolier shining full upon it. “On that rib-
bon, gentlemen, you will find the impres-
sions made by typing upon it just once.
A short note—so short that there was no
occasion to reverse the movement of the
ribbon. The letters are quite legible. Like
a sheet of carbon paper used but once, or
a new blotter used once, it contains the
letters, words, sentences which were im-
pressed upon it.”

The Doctor was talking very rapidly now.
Worthington had risen to his feet and then
had sunk back to his chair.

“Mr. Manton and I very carefully tran-
scribed those words. They were written
previous to Mr. Mcllray’s death; remember
that. We have positive evidence that Worth-
ington never again returned to the type-
writer after that morning. The ribbon shows
us a letter to his darling Sibyl. He wrote it;
we found in it that same set of his individual
peculiarities. A love letter, which he wanted
to look nice with a new ribbon, and it states
that now that her husband is dcad, soon she
will be his. A foolish letter to write. Doubt-
less he concluded so and never sent it. But
he wrote it, before his wvictim died. That
almost proves intent to kill—perhaps not
quite. But, gentlemen, when he finished the
letter, he typed—possibly upon another piece
of paper—or possibly having then decided
not to send the letter, he added it as a post-
script.  With morbid desire, doubtless to see
how the words would look, and then destroy
them, as of course he thought he did. The
words, ‘I hope I kill him—I want him to die
—UI'll be so glad—glad—" 1s that premedi-
tated murder, or isn't it? He put what was
in his mind there on the ribbon!”

The room was in confusion. Worthing-
ton sat clutching the arms of his chair. A
stupid, fatuous grin was on his face, but his
cyes were wide with terror. His composure
wholly gone, he stammered:
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“Why—why, that's a lie. I never wrote—"
The Doctor stood before him. “You see
we've got vou.”

“No. Evervthing else you said was true.
But this—this is a lie. 1 never saw the
ribbon—"

A sardonic smile was on the Doctor’s face.
“Think well what vou are saying, you know
we'll use it against you. That ribbon con-
tains your own individuality of typing.”

For a moment \Worthington was silent,
struggling to master the emotion which had
suddenly surged over him. “No,” he said;
and his voice now was calmer. “I never
saw that ribbon. It wasn't on the machine
when you found it.”

“It was.”

“Then you lie.”

“Oh,” said the Doctor, “do I? You for-
get—fortunately, Mr, Marberry was with
me. So was Mr. Manton. Three of us to-
gether.  That's good testimony that we found
the ribbon. Your word, since you're being
so highly technical, wouldn't go far agamnst
the oaths of the three of us.”

Worthington eyed him. Again the man
seemed coolly calculating, but his fingers
gripping the chair arms were writhing,

The Doctor added, “You've had experi-
ence in pleading with the law. Think well.
This is premeditated murder—you're going
to the chair—I'll swear to that—"

“If T only had a lawver.” Worthington
muttered as though to himself. *Say noth-
ing—not now—only it's a damn lie—"

The Doctor caught the words. “There's
a lawyer here. You see, I'm trying to set-
tle it now.”

A vague smile came to ‘Worthington's
bloodless lips. “I'm not a fool—your law-
yer—"

“Not my lawyer—a member of the club
who happens to be here. You know the
ethics of the legal profession—you know
you may trust him—2X\[r. Royce.”

Worthington got somewhat shakily to his
feet. “You're right. You're no fool either,
Damned clever, and damned—"

“Thank you.” said the Doctor.
to be fair with you—{fair but just.”

Worthington flashed him a look; and sat
apart with the lawyer, whispering earnestly.
Once he looked up and demanded :

“Are vou going to present this cvidence?
Not give me a chance—"

*You deserve nothing,” responded the Doc-
tor sternly, “and you know it.”

“You'll swear to it?> To all this evidence?”

“I will.”

The lawyer said, “Will
Marberry 27

“Yes,” said the Detective.

“And vou, Mr. Manton?”

“I will,” Lfanton said. “He’s lying te
you—his last desperate stand. We found
that ribbon—"

The lawyer turned back. Again they
conferred. Then Worthington spoke. *lie
tells me you have here the man who will
be my prosecutor? You've thought of
everything, haven't you? Do 1 understand
that if I plead guilty—first degree murder—
I won't get the chair?”

“You'll get it if you don't plead guilty.”
the Doctor assured him.  They bargained.
The young District Attorney could promise
nothing except that he would do his best.

“Life,” said Worthington. He said it with
a sort of desperate weariness. “You've got
me. Would 1 get off with life?”

“I think vou would,” the Assistant District
Attorney agreed. “I'll do my best to save
you.”

“And—lifers have been pardoned?
conduct—"

“Assuredly. It's your best course, Worth-
ington.”

He hesitated. Those near him heard him
mutter, “That damned ribbon. But they’ve
got me.” He added aloud, with a snap of
decision, “I'll plead guilty. Shall I sign it
now ?”

“I want

you, Sergcant

Good
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They wrote him a confession. He signed,
and presently the detective had led him
away. The Doctor gazed at the closing
door with a faint smile.

“The typewriter told us many things,
gentlemen, thanks to Mr. Manton. All ot
them were true—up to the finding of that
ribbon.  You see, we were morally certain
of his intent to kill, but we could not prove
it. So we forged that last vital link in the
chain of evidence ourselves. He was the
type of criminal who bargains with the law.
We knew that from his record in England.
We did not find that typewriter ribbon. He
did not write those fatal words. But Mar-
berry, Manton and I convinced him we would
swear that he did, and he knew his best
course was to yield,”

The faint smile was still upon the detec-
tive's lips. “Would we have sworn falsely
had he stood us off? I do not think so—
I should not want that on my conscience.
But he did not stand us off, because he was
guilty. An innocent man would have held
out to the end. And there, gentlemen, is
something to think about. Guilt is always
handicapped. You need only to know how to
take advantage of its inherent weakness—
and you have it beaten.”

Exp
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Our Spiritualistic "
Investigations
By DUNNINGER
(Continued from page 317)

F——

beginning of the séance was finally an-
nounced. The visitors procecded to secat
themselves in a circle. The scarcity of chairs
necessitated many seating themselves upon
the floor, and making themselves comfort-
able upon the many pillows placed there for
their convenience.

The lady of mystery nestled herself in
th large throne chair, as Emma proceeded
to place threec or four slates upon the lap
of the medium. Several bells, and a tam-
bourine were also placed along side the
slates. One of the oriental servants brought
forth a cloth of heavy black silk, daintily em-
broidered, adding an additional touch of the
far East.

To the sound of an organ in a nearby
room, several hymns were sung, and the me-
dium entered an apparent trance. Emma now
threw the large cloth over the head of Miss
Bosworth, completely covering her form
from view. Two small holes near the lower
end of this cloth, permitted the medium's
hands to project, allowing them to thus be
in clear view of the audience at all times.

How an assistant
extended her arm
up through the
hollow leg and
arm of the medi-
um’s chair.

In a soft, sweet voice, Emima explained that
for those who were skeptically inclined, the
arrangenicnt was quite convincing that the
medium could move neither her hands nor
her feet, unless such action were detected b;

the audience. The cloth extended only suf-
ficiently over the body of the medium, so as
to permit the feet of the medium to remain
in constant view. The hands were likewise
continuously exposed through the two holes
in the cloth, so it was quite evident that if
any manifestations presented themselves,
they were of spirit control; inasmuch as the
medium was helpless in offering any physical
assistance.

The organ continued to play. Dead silence
predominated. Contrary to my expectations.
the lamps were not lowered. Several mo-
ments elapsed. Suddenly Miss Bosworth be-
gan to moan. A quivering beneath the cloth,
directly above her lap, was apparent. Dis-
tinctly the sound of bells were heard . ..
then the tapping of tambourines. Suddenly
the instruments sprung around forcibly be-
reath this covering. After several moments
pf musical vibration, the bells and tambour-
ine suddenly fell to the floor. These were
quickly picked up by Emma and handed to
one of the Jap maids, who zarried them out
of the room. During this time, the medium's
hands, which were, of course, :onstantly in
view, twitched nervously. Her slim white
fingers moved about, and occasionally her
hands assumed the position »f 1 closed fist.
It was plain to sce that these nands were
really flesh and blood, and not an imitation,
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Jownsend
'B'Socket Power
"Best inWorld!”

Says A. W. GALE
ot Gloversville, N. Y.

production of
Mr. Gale's let-
ter of May 8th,
1927,

48 W. Fulton St.,
Gloversville, N. Y.

*Received the Townsend all O. K. It is
the best §n the World and that is saying some.

I have a Radiola 4 tube. Get more
stations than ever before, Some of them
are CFCF, CKNC, WGY, KDKA, WGZ,
WIP, WW], KTHS, KOP, KOA, WHAS,
WTAM and KSD—besides 4 in Chicago,
allin the East and then some.”

A. W. Gale.

Replaces “B’’ Batteries

The Jetter above speaks for itself—proves be-
;ond doubt that the Townsend “'B'" Socket
ower is t he most remarkable value in Radio
todar. Sam E. Fry of 1415 Holmes St.,
Kansas City, Mo., writes: *‘Eliminator works
fine. Showed it to a friend and he wants one
also, I will say it sure beats batteries. I get
| stations I never got before on a 6 tube get.”
Charles Ellis, 88 Jones Ave., Columbus, Ohio,
says, ' Your Eliminator is working fine. Have
had station WJAX and othersover 1,000 miles
distant. Picked up 22 different stations one
| evening and around 30 another time. My
| neigbhbor has a $27.50 Eliminator and I don't
| see that it works any better than yours.”
Delivers up to 100 volts on any aeh n D. C,
orlA. C.—any cycle, Full tone, ity and
volume.

Tested and approved by America’s
leading Radio authorities— Radio
News and Popular Radio Laboratories

ORDER TODAY!

Simply fill out the coupon and slip it into an
envelope with only $1.00 and mail at once.
Your Townsend '*B*" Socket Power Unit will be
sent promptly. Deposit only $5.85 plus post-
age with the postman. Try out for 10 days—
then if not delighted with improvement in
reception, return it to us and purchase price
will be refunded.

TOWNSEND LABORATORIES
713 Townsend St.,Dept 35 Chicago,lil.
Attachi Only $1.00

to this Coupon!
B SEND TODAY

R TR R
AL
TOWNSEND

LABORATORIES
713 Townsend St.
Dept. 35 Chicago, lil.

Gentlemen: Attached find $1.00. Kindlysend
at once Townsend ‘‘B” Socket Power Unit,
C. 0. D., for $5.85, plus postage, on guaranteed
10-day free trial.

Name.

Address.

State -

E City.




372

=

of

standard
America attempting to classify al-
phabetically
used in_the highly specialized science
1.LOPE-
DIA is written in plain English so
that everybody can understand the
definitions and descriptions.
No expense has been spared. cov-
ering over two years in compilation.
to make it worthy a place in your
library.
It is published in one volume—
168 pages—size 9x12 inches, nearly
an inch
dates the beautiful illustrations and
the large, easy to read type.
Every page is replete with illus-
trations—to make
understandable.
REMEMBER THIS
REAL ENCYCLOPEDIA — NOT
A DICTIONARY—and very few
of the things described and illus-
trated in this volume can be found
in any dictionary, or any other en-
cyclopedia.
The book contains as a supple-
: cross-index de
signed to bring together radio refer-
ences under one heading having re-
lations in common,
\ll circuits new and old are de-
seribed by word and picture and
¥ part and apparatus used in
Radio 1s explained and made under-
by means of photographs

1.930 defini-
drawings

ment

every

standable
and drawings.

The
tions,
and diagrams

The whole

5

praising

AMERICA’S
FIRST
RADIO
ENCYCLO-
PEDIA

A place in every
home, every library,
every laboratory

COUNTRY

GERNSRBACK’'S RADTO EN-

« CYCLOPEDIA is
work ever published
the countless

RADIO. The ENCYC

thick and nicely accom

the text easi

Is

a classified

work containg
$49 pliotographs,

Order Direct from

S. GERNSBACK

the only

in

words

o-

Iy
A

230 Fifth Ave., New York

NEW YORK, N. Y. ..y

It is the best work of the
kind we have ever seen
and shows considerable
painstaking and laborious
effort.—Telegram.

NEW YORK, N. Y. . ..
The volume amounts to
practically a compact re-
icggeaf all that has been

recommende

mational use

radio listener.
—Evening Revieaw.

BUFFALO, N. Y. . . .
Here is the world of
radio, all in one volume,
and it is one of the most
comprehensive, enlighten-
ing and illuminating pub-
lications that has yet been
issued.—Courter-Express.

BRIDGEPORT, CONN.
.. . All radio terms are
fully described in lay-
man’s style, and the ex-
planation of the whys and
wherefores of various cir-

cuits are also given.
—Herald.

BOSTON, MASS. . .. A
practical handbook with
references covering every
item of importance relat-
ing to radio.—Globe.

PHILADELPHIA, PA.
- .. In his Encyclopedia
Mr. Gernsback has suc-
ceeded in reducing high
sounding electrical and
technical terms to every
day speech.—Daily News.
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WASHINGTON, D. ¢
... It presents a com-
plete classification of the
latest authoritative data
in radio.—Evening Star.

SAN FRANCISCO, CAL.
.. . A book that will be
of value to all that are in-
terested in practical radio
work.—Examiner.

PITTSBURGH, PA. . .
Many radio fans will be
interested in the new
Radio Encyclopedia by
ney Gernsback.

S —Sunday Post.

day Tribune.

N. Y. ... M.

is author of
other volume:
radio and his en-
pedia may be re-
fied as authoritative.
—Daily Press.

provide not merely a dic-
tionary of radio terms but

an actual ready reference.

Encyclopedia.
—Herald and Examiner.

ST. LOUIS, MO. . . . 8.
Gernsback's new radio
encyclopedia holds all
needed facts.

—St. Louis Star.

ST. LOUIS, M. . .
book of radio information
is S. Gernsback's radio
encyclopedia.

~Globe Democrar.

MACON, GA. ... Gerns-
back's radio encyclopedia
fills a demand that has
been made by every radio
fan as well as technical
expert since the industry
has started.—Telegraph.

DALLAS, TEXAS. . ..
This encyclopedia is read-
ily understandable to any-
one who reads English
and is thorough and read-
able.—Sunday Newws.

LOS ANGELES, CAL.
... Its references cover
every item of importance
relative to the radio in-
dustry—Sunday Times.
OTTAWA, CANADA.
... It is an encyclopedia
in the true sense of the
meaning and not a mere
dictionary.

—Journal.

L L LY LYY Y P YRREE YT

S. GERNSBACK

230 FIFTH AVE, N. Y.

I enclose $2.00 for one copy of your encyclo-

pedia.
Name P
Address
City
State

as some probable skeptic might have con-
cluded. Various new-comers were asked re-
spectively to name any one in the departed
sphere from whom they would like a mes-
sage. Several of the ladies and gentlemen
spoke up and called various names aloud. I
naturally partook in this performance, and
called the name of Henry Manning.

Several moments elapsed. Motion beneath
the cloth was evident. As it subsided, Emma
reached beneath the cloth, and produced one
of the previously examined slates, and there-
upon was a message from one of the dead,
This was handed to one of the “regular cus-
tomers,” who read it, and was apparently
pleased. The lady acknowledged that she
recognized Florence’s handwriting. The vi-
bration again continued. The spirits were at
work once more. Emuma produced another
slate from bencath the cloth, and there was
another message. This one was read aloud.
It came from two spirits. The names were
rapidly acknowledged by two of the sitters.

These proceedings continued until several
messages were thus produced. A fresh set of
slates were now examined, and stacked upon
the wonder-lady’s lap. Under cover of the
cloth, more action was evident, and more
messages came forth. Finallv we received a
message from Henry Manning. He wrote
how happy he was. and how much he missed
me. He told me that he was anxious to re-
organize our friendship at some later date.
All of this puzzled me considerably, inas-
much as I had never known anyone by that
name intimately. The name was a fictitious
one, which I had merely called to test the
medium’s  ability,

After many more moans and groans, Miss
Bosworth awoke from her apparent trance.
The cloth was now removed. and there sat
the lady. apparently exhausted from her great
strain. Many of the spectators arose from
their secats, and questioned the medium
closely as to her condition, apparently much
concerned about her health. A glass of water
was quickly served to Miss Bosworth by
one of her attendants. All in all, the picture
was perfect. One thing must be said, in
credit to this lady for her amazing per-
formance. She was trulv a marvelous ac-
tress. She overlooked nothing in the line of
stage-setting, atmosphere, or effect. She
more than satisfied her clients, all of whom
left quite convinced and well satisfied with
the demonstration in general.

“How, then,” you will ask. “did the me-
dium cause these bells to ring . . . how was
the vibration produced? Who wrote the mes-
sages upon the slates, and how did the mani-
festations in general take place?” The me-
dium did them all herself. dear reader . ..
each and every one of them. “How. then,”
vou ask, “were both her hands in view con-
stantly, through the holes in the cloth, that
covered her form from view?” Quite true

. . two hands were evident, both of flesh
and blood, but only one of these belonged
to our wonder-lady. The other hand. as the
diagram discloses, belonged to a girl. who
pushed her arm up through the leg of the
throne chair. This young lady was concealed
in the room below. and pushed her arm
through a small opening in the floor. up into
the hollow of the leg of the chair. The
highly carved and ornamented framework
of this structure well concealed the small
trap. through which the hand made its en-
trance and exit. Rather a tedious position
for one’s hand. T will admit., but considering
the very profitable business that the medium
was conducting, it is likely that the lady
was more than well compensated. both for
her assistance and silence in the matter. It
is simple to conceive that all of the writings
and the bell ringings were accomplished by
the free hand of Miss Bosworth, concealed
beneath the silken cloth of mystery.

CASH PAID FOR YOUR IDEAS
Send sketch and 100 words explain-
ing your handy kinks to the Editor.
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LAUGH

an hour aday
for the rest
of yvour life

“1001
LAUGHS"”

The newest and funniest
joke book in the world

Did vou ever pick up a French, Ger-
man or Spanish joke magazine and
wonder what their specially good car-
toons said? Here's a brand new laugh
book with hundreds of the best For-
eign jokes and illustrated cartoons
translated into English for you, to-
cether with plenty of good American
humor and cartoons.

Alogether this is the greatest, fun-
niest, most uproarious book of jokes
and cartoons ever presented to Ameri-
cans.

Each leaf of this book is one merry
round of pleasure. Every joke is a
winner.

Relax from your daily grind, spend an
hour a day in good old-fashioned
laughter. It's a healthy recrecation.
“1001 Laughs” is an extra-large size
book 9 x 12 inches, with over 300 illus-

50c. ONLY

116 PAGES OF
UPROARIOUS JOKES

and

HUNDREDS OF SELECTED
ILLUSTRATED CARTOONS.

BUY YOUR COPY NOW!

ASK YOUR NEWSDEALER
OR ORDER DIRECT

EXPERIMENTER PUB. CO, Inc,
230 Fifth Avenue. New York City

Traceless Poisons—Nonsense
By UTHAI VINCENT WILCOX
(Continued from page 313)

poison mentioned therein which he decides
to use. The next problem is how to pro-
cure it. If he goes to his druggist, the drug-
gist will probably never have heard of it.
If by some freak of fate the would-be
poisoner docs get hold of one of the drugs
of fiction, the chances are that he can dose
his mother-in-law until she dies of old age.

“The layman then decides, as ninety per
cent ot all poisoners do, to fall back on one
of the good old standbys, either white arsenic
or potassium cyanide. He goes to his drug-
gist and tries to buy one of these. He is
refused on the ground that what he is try-
ing to buy is a deadly poison, He will
probably try other drug stores -with various
stories about desiring to kill a dog or rats.
Perhaps he will at last find one that will
sell the chemical to him. But at the same
time he will be forced to sign a book kept
for this purpose in the drug store. and he
can also be cerfain that the druggist will
remember his exact appearance if any case
of poisoning should develop in the neighbor-
hood.

“Yearly the restrictions on the sale of
dangerous drugs grow increasingly strict.
Strychnine, atropine, phosphorus, arsenic, and
the cyanides are practically the only ones
that a layman has a chance of procuring.
And even on these he is carefully checked.

“Fven in the industries where a certain
amount of chemicals of a poisonous nature
are used a close check is kept on the stocks.
In fact there is probably today a great deal
more industrial poisoning than there ever
has been of a private nature. Everyone
remembers the wave of deaths that followed
experimental werk with a new gasoline mix-
ture and evervone knows that there are cer-
tain industries characterized by their deadly
nature.

BOOTLEG DRINKS NEARLY IDEAL

“Friends have often asked what would
be the perfect poisoning technique in these
times. Supposing a man had a connection
that he wished to be rid of, a rich relative
or an admirer of his wife, as in most poison
cases. Supposing he invited this person to
a party at his home and into a bottle of
hootleg whisky slipped some woosl alcohol.
At the present time such a poisoning would
come as close to being perfect in nature as
possible. To he sure, it would be obvious
that the poisoner’s victim had died of wood
alcohol poisoning. But everything would
point to it being an ordinary bootleg whisky
death and as to obtaining deadly alcohol, any
would-be poisoner can take it out of his car’s
radiator.

“In recent vears much has been made of
germ poisoning and the impossibility of de-
tecting such poisoning,” said Mr. Smith,
author of “IFamous Poison Mysteries,” pub-
lished by the Dial Press. “There have becn
three recent American cases in which it was
charged that germs were used to remove
an undesirable. In the case of Colonel
Swope it was charged that typhoid germs
were administerd. The same was charged
in the death of John E. Peck, Michigan drug
millionaire and also in the Shepherd case,
where it was not proved.

“But attractive as germ poisoning is in
theory, its fundamental weakness lies in the
fact that you've got to get your germ before
you can administer it. And the hospitals
and laboratories guard their stocks more
closely than a museum guards its treasures.”

Did You See “Hints for the
mechanics”?—a new monthly
department.
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g Here's Work,
& thats almost
Romance/

LearnRADIOfor
BIGGER PAY/

Jobs paying $50 and all the way
up to $200 a week are waiting for
the Radio-trained man. Get into
the new, growing Radio profession
if you want to earn more money,
have bigger opportunities for the
future. 1 will train you at lome
in your spare time. Previous ex-
perience not needed—you learn
quickly in a simple, clear and un-
forgettable way. Grade school edu-
cation, or even less, is enough to
start.

Earn $15,$20, $30 Weekly
Right Away “On The Side”

You lezrn it all by doing. 8o practical is the training
sou get that almost from the time you start you can put
your new knowledge to use. Little Radio jobs I'Nl show
you how to do In your spare hours can bhring jnu 28
much ar $15, $20, $30 extra cash, weekly, after you get
well sturted, This Radio training of mniine 1s the one
that’s world-famous as the °‘Course That I'ays For It-
self.’”” Many of my students put astde enough cxtra cash
to start their own Radio husiness on graduation—all
earned by this spare-time Radlo work done whlle they
are leaining.

64-PAGE BOOK SENT FREE

Free—a 64-page hook that tells you ail about the bigger
opportunities in Radio—the hig money to be earned—
how I'll prepare you th ly and letely in the
quiet of your own home to enter any one of the twenty
some odd lines of the Radio profession.

Book tells all about my ways of helping you earn Extrs
spare-time cash almost from the day you start with me.
Gives all infermation about the six big outfits of Radio
material 1 send you to experiment with: you can bulld
more than 100 Radio circuits with these outfits, yet
there’s no extra charge for them. Everything-—all services
nqd material—included in one tuition fee (and youw'll find
it’s surprisingly low, and can be paid in very small
monthlv amounts), Get the proof for yourself. Radio
needs rou—learn right now what it has to offer you., No
ohligation for the hook—it’s sent free—just mail the
coupon today.

Address: J. E. SMITH,
R 5

| ]
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li__._ SIX BIG PRACTICAL

il ____ |OUTFITS-No£xtraCharge
e
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). €. SMITH, President

National Radio Institute,

Deopt. HD-6, Washington, D. C.

Dear Mr, Smith: Kindly send me your free 64-page
book with al_Information about learning Radio for
bigger pay. 1 understand this places me under no
obligation.

3. E. SMITH
President

President,
- ’\ National Radlo Institute,
Washington, D. C.

—

Addre<s

Towi
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A REVELATION ~
that is an EVOLUTION in Radio

" STROBODYNE

IS SPECIALLY FOR SCOFFERS—for

Radio Men who have been self-convinced that there

HIS

could be nothing new in principle
especially, in the design of Radio
Circuits.

Here at RADIO NEWS, we receive
hundreds even thousands of Radio
circuits yearly. Perhaps more than
any other organization in the world.
By force of necessity we have be-
come perhaps the most critical and
discriminating judges of Radio Cir-
cuits anywhere.

We want you to agree, as we know
you will when you read about it,
that the “STROBODYNE" exclusive-
ly published this month in "RADIO
NEWS™ is the year’s greatest Radio

Circuit. It incorporates a rew principle, a very remark-
able principle that uses a marvelous system of frequency
sensitivity

you

changing and gives a
that is as astounding as it is rare
in Super circuits,

The ‘‘Strobodyne™ is just a
new circuit, it is a new epoch in

Radio.

We cannot emphasize this too much

not

AUGYUST
25 Cents

Over 200

—nor can we tell you all about it

in this space.

If you don’t read about it — you
immediately become a back num-
ber in Radio—a man of the older
school—Radio has advanced past
you.

READ “AUGUST" RADIO NEWS

NN TV

100 or more pages— full of
Radio—many illustrations—
all the finest news of the
month.

25¢—On All Newsstands

Subscriptions $2.50 the Year

EXPERIMENTER PUB. CO, Inc.
230 Fifth Ave. New York, N. Y.
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By H. G. WELLS

THE Martians descend upon the earth, not many miles from London,
clad in gigantic steel armor 100 or more feet high and equipped with
a terrific, terrifying heat ray. They annihilate regiments, destroy power,
ammunition, everything that man has invented to stop them.

Will they conquer the earth? Will men be swept into oblivion? Will
these inhabitants of Mars—forced to develop unheard of inventions—
coerce men into slavery?

Read the most thrilling, most amazing, most realistic story of the War
of the Worlds in the August Issue of AMAZING STORIES.

ALSO, IN THIS ISSUE

The Ultra-Elixir of Youth
by A. Hyatt Verrill

The Retreat to Mars
by Cecil B. White

The Tissue-Culture King

by Julian Huxley

The Chemical Magnet
by Victor Thaddeus

Electric—Episoded in A. D. 2025
by E. D. Skinner by

Hicks’ Inventions with a Kick
Hicks® Automatic Apartment

by Henry Hugh Simmonds

The Shadow of the Spark
Edward S. Sears

3
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have to be
shown—

OU have most certainly read many
Yreports of men and women who

have built up, in their sparetime,
solid, substantial and big income busi-
nesses,
Perhaps you are skeptical, but these
stories are far from being the “bunk”—
Sparetime businesses are real—and
often bring amazing incomes:
If you are one of those who have to be
shown the means to make a success from
a Sparetime business, spend 50c (only)
for the book displayed above.

67
PLANS TO MAKE MONEY

It contains no less than 67 definite,
practical and workable money making
plans—selected as the best for the aver-
age man.

Each plan consists: First—of an
item that can be retailed by people
of limited means and have only a few
spare minutes a day to utilize. Sec-
ond—the best method of production
is outlined carefully with suggestions
as to what to avoid. Third—Ave-
nues of distribution or selling are given
—such methods of selling by mail as are
applicable and all similar details are
discussed, and Fourth—information of
importance in carrying on to reap large,
generous profits is discussed,

Sparetime Money Handbook containg
100 Pages, of the large magazine, 9 x 12
inches—with handsome colored covers,
over 100 illustrations.

NEW EDITION JUST OFF THE
PRESSES

Price 50c

If your dealer cannot supply you
use Coupon below

| LHE CONSRAD €O., Inc.
1 230 Fifth Ave, N. Y.

! Gentlemen: T enclose 50c for one
) copy of “‘Sparetime Money Handbook.*

—_——-d

lName sevssans P R RN |
! Address  ....iieieiieenseiien |
’ City, State..oovvvvcvorrunn. }

What Chance Has

Your Baby?
By H. H. DUNN
(Continued from page 300)

writer, “I found a gradual reduction of the
sex-ratio through the early years of child-
hood. In some places, the female death rate
even exceeds that of males for a few yecars

in later childhood. In several countries,
though not in all, it is greater during the
period of child-bearing. After this, the male
rate of mortality again excceds that of the
females. In the advanced-age groups, there
commonly are more women than men.”

Differences in the mortality of the two
sexes are due in part to the circumstance of
scx, and in part to the diffcrent conditions
(i.c., environment) under which the sexes
live, according to Dr. Holmes. Because of
these varying and various conditions under
which the sexes live, especially in later life,
and which modify what scientists know as
the “natural incidence” of sex mortality,
Dr. Holmes has confined his studies largely
to infants dying in the first year of life. The
results of this study become of particular
value as a basis for preventive measures
against epidemic and endemic—otherwise
known as “general”—diseases during that
early period. °

With these differences in the mortality of
the sexes, Dr. Holmes couples differences
in the distribution of deaths in a population,
which are due, he deduces, in part to ac-
cidents of environmental influences, and in
part to variations in hereditary endowment.
This leads directly to the thought that, since
some diseases undoubtedly are hereditary,
and that there may be hereditary predisposi-
tion to other diseases, there is also a selec-
tive death rate. This points in turn to evolu-
tionary action and developrient in man, since
it has been found by a long series of studies
and tabulations that a high death rate in the
first year of life is counterbalanced neg-
atively by a low death rate for the same
group of children a few years later.

“The inference to be drawn from this,”
said Dr. Holmes, “is that if there is a high
death rate in the first year, a larger propor-
tion of weaklings are eliminated, and the
remainder, on the average, are better able to
withstand the vicissitudes of future years.
Into this condition, also, enters the factor
of the immunization of the child survivors
of an epidemic, such as diphtheria or scarlet
fever, which, even though it caused no selec-
tive mortality, would render children im-
mune to these diseases later on, and, there-
fore, would tend to reduce the average death
rate.”

Fundamental differences of sex are deter-
mined by the peculiarities of the chromo-
some complex characteristic of males and
females, and are, therefore, due to hereditary
factors. It is Dr. Holmes’ conclusion that
the greater mortality of the male is an ac-
tion of natural selection in discriminating
against one sex on the bhasis of the endow-
ment received from its ancestors through
heredity. Amplifying this thought, Dr. Hol-
mes said:

“Primarily, the differences in male and
female mortality are due to heredity; they
are an cxpression, directly or indirectly, of
the complex of hereditary factors with which
cach sex starts its existence, To a certain
extent, perhaps, the lowered vitality of males
may be due to recessive sex-linked genes.
Most sex-linked characters in man are re-
cessive. and hence are much more frequently
found in males.”

In other words, the elimination of the
male at a comparatively early period in life,
such as is commonly noticed in insects and
in other forms of life more easily studied
than man, seems to persist in man. This
may not leave the “female of the species

(Continued on page 377)
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to Make Clever

(ARDS

A profitable Business of Your Own for
full or spare time. Earn $25 to $50 a
week in spare time. Double your pay.
Practical method of home instruction
makes learning easy.

Why work for low pay? Clever ‘“sales-
increasing” display material is always needed
by progressive business enterprises of every
description. $10 to $20 is often paid for a
single attractive show card. Skilled Show
Card Writers command high salaries—right
from the start.

Prepare now. No special ability needed. Iearn
at home in spare time through this most complete,
practical method, Student R, A. Hart writes: I
make not less than $2.00 an hour making show
cards in spare time."” Ray Underwood (while still
a student) wrote: “Am with a large sign company,
People ask me to do work after regular hours and
I clear $25 to $35 a day.” Hundreds have learned
%hcw Card Writing this quick easy way So Can

ou.
. Take advantage of the money-making opportuni-
ties open in the Show Card field. Make Show
Cards for your present employer or for several
merchants at one time. Have a profitable business
of your own. Earn up to $100 a week—more if
you're ambitious.

Send for FREE Book

Get busy. Boost your pay. Don’t delay another
hour. Serd coupon now for big, Free Illustrated
Book and tull information. Mail coupon now.

Washington Show Card School, Dept. 268-E
1117-15th Street, N. W,, Washington, D. C.

Washington Show Card School, Dept. 268-E
1117-15th Street, N. W., Washington, D. C.

Please send me FREE and without obligation, a
copy of the new 32-‘)age book, “Quick Success in
Show Card Making.’

Name
Address
(37 oooooooooo

BUILD and FLY a
Model

Aeroplane

Learn the principles of
Aviation with an accur-
ate model af a real ‘plane, Ideal Scale Drawings and
Bulilding-Elying Instructions show you how. Drawings
and Instructions for any one of the following ‘planes
sent postpaid for 25 cents; Fokker North Pole Plane;
Curtiss JN4D-2 Training Plane; DeHavilland Plane;
Nr-4 Seaplane; Bleriot, Nieuport or Tauhe Monoplane;
or Cecil Peoli Racer. 48-pp Catalog of Parts and Sup-
plies—5¢ postpald.
IDEAL AEROPLANE & SUPPLY CO.

165-169 Spring Street New York City

SQUAB ) BOOK J FREE

Breed squabs and make money. Sold by millions.
Write at once for free 40-page book beautifully
printed in colors telling how to do it. You
will be surprised, PLYMOUTR ROCK SQUAS CO.
5068 H St., Meirose Highlands, Mass.
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1

ANTHONY
AZZOPARDI
New York. N. Y.
“SAFETY
RAIN PAD”

Some time ago I no-
ticed a copy of your mag-
azine on a newsstand at
6th Avenue and 18th
Street. 1 grabbed it in
the hope of finding a
side line to pay some
bills and return some
borrowed money.

It contained a formula
for a Safety Rain DPad.
Reing an Auto Mechanic
by trade 1 selzed this op-
portunity,

My first sale was a
tremendous success. The
first day In active selling
1 made §£4.50 from the
pads.

T am enclosing a sub-
seription to MONEY
MAKING as 1 may for-
get to buy it at the news-
stand.

onEy C

SLPMAIEIN

o8
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en who have pointed the
wayy lo success in sparefime Izusmesg/

MONEY MAKING has shown these six men the
way to achieve instant profit in SIX different lines of endeavor

ALEX. KULIK
Detroit, Mich.
COMPILING NAMES

This letter is written
in honor of the possibili-
ties of your magazine.
Soeme time ago 1 hought
your November issue In
which I read the article
"'Money in Names.”" Ilav-
ing access to a number
of names In my buslness,
I started to work in my
spare time.

During the month of
November 1 made $508.10
total profits selling names
to shopleepers.

Besides this [ have a
steady month'y incomo
from this source,

May your magazine
have prosperity forever.

JACK YOUNG
Rapid City, 8. D.
BEAUTY FORMULA

I was broke, forlorn,
disgusted with life.
While passing a store I
noticed “'SIARKTIME
MONEY MAKING.”

Hoping against hope I
studied the copy from
cover to cover.

1 decided to seil a

heauty cream by Malil
Order.
My local town paper

allowed me a small ad on
credit, The second day
brought 1 sale, the third
4. and so on until today
I made $31.00. From
the wonderful success I
am making I expect to
make this my life oceu-
patlon.

Thanks to “"SP’PARE-
TIME MONEY MAK-
ING.”

A. W. HILL
Downington, Pa.
TOWN PAPER

T was In need of some
ready funds quickly. I
had no eapltal with which
to experiment.

In searching the pages
of “SPARETIME MO-
NEY MAKING” I came
aeross an article on co-
operative advertising.

T secured a plain sheet
of paper (his sole initlal
investment) and made a
4-page folder ecalled the
Town RBooster, ruled off
wr}th certain  spaces for
ads,

Then T procceded to
sell the ad spaces to mer-
chants on a guaranteed
malllng ifst.

In just one week after
rexdlnyg the article in
"‘SPARETIME MONEY
MAKING” my ‘‘Boost-
ers”’ were In the mall
and my net gain for the
week sparetime ork
was $117.00.

K. W. HICKEY
Wichita, Kan.
MEDICAL SERVICE
I have been a steady
reader of SPARETIME
MONEY MAKING and
each month 1 find many
valuable suggestions
which I Keep to try them
out when the weather af-
fects my regular roofing

business.

it occurred to me that
there was a wonderful op-
portunity in the article
‘Operate a Medical Serv-
fce. Bureau.”

Working along the
lines suggested, 1 make
many profitable connee-
tions with town papers,
Doctors, ete.

I went into this as a
sldeline, but, since it s
proving such a splendid
money-making proposl-
tlon, I have decided to
spend all my time at it.

My newsdealer saves me

a copy of SPARETIME
MONEY MAKING each
month. I would not be

without 1t, as every ar-
ticle 1s worth many times

E. L. STEVE

Fordson. Mich.

DOUGHNUT
BAKING

I have been a reader
of your magazl ne for
three months, ‘While
reading through your
magazine [ noticed the
ad of the Food Display
Machine Corp.—to male
“‘Brown Bobby’* Greast
less Doughnuts.

Having a very small
capital, t decided to try
their ""Junior sized ma
chine.””

1 took my first batches
to the factory here 1
work and passed them
around.

Now I am selllng 12
dozen daily in the factory
and many dozen for pri-
vate parties.

My net profit was
$64.68 for 1 month re-
qulring 2 hours of my
Sparctime each evening.

the price of the magazine.

SPARETIME MONEY MAKING — 15¢ ON ALL NEWSSTANDS

Subscriptions only $1.50 for 12 months
If your Newsdealer cannot supply you order direct .

THE CONSRAD COMPANY, Inc. 230 Fifth Ave., New York

s i\
"Jhe naw

Ummer~

EDITION

UMMER is here—with the big outdoor features on your radio
—baseball, fights, stadium and band concerts.

You'll want all you can get of course.
need a brand new up-to-date call book.

But to get them all you'll

The new “Summer Edition” of Radio Listeners Guide and Call
Book is as new as the season. Bright and fresh from the press.
It gives the very latest revised list of all broadcast stations of the

United States, Canada and foreign stations. Arranged with spaces
for writing in your dial readings.

And don’t forget—there are a dozen or more brand new circuits
written up for home construction. See the list of contents on
this page.

It's one great edition for each and every radio set user. Con-
tains 176 pages, 100 illustrations on the large magazine size,
9 x 12 inches—and with a beautiful two-color cover.

BUY YOUR COPY TODAY

‘ N o ON SALE EVERYWHERE
ol W a 50c THE COPY

] ‘\" -
7% Z , W/;\{\? \ﬂﬁ If your dealer cannot supply you, order direct
THE CONSRAD CO., Inc., 230 Fifth Ave., New Yorlizg

\
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Sheets of Cards
for Visible Records

Handifax—.\ wonderful
invention—Helps busi
ness.  Visualizes facrts
to executives. 50 Card
sheets show 1000 cards
- Visible spare on each
= - card % or 1 in, Easy
R to analyze,
- ﬁ%\ Color signals ‘‘flag’”
'*:L_ your attention. Cuts
I 1 record-keeping  costs
“f 409 . Quick for use
in reference or post-
ing.

Good for all kinds of
records.  Any size—100—

o P 1,000 — 10,000 — 1,000~
//':."”‘Th’ N000. Your present svstem
sl e can be used. Very low cost
—very compact.

Y

\ ‘,:‘. »

"’?ﬁ’ Sales Agents
'/ Wanted

for Free ROSS-GOULD CO.
ISamples 404 N. 10th St., St. Louis, Mo,

Party Manners!

il TS PITYE 8P TS &

ADIO Receivers know no rules
R of etiquette—they cannot be
taught to act on best behavior
when company and f{riends are judg-
- ing them—

: but they can

- be made to
HOW T0 TUNE e
YOUR RADIO SET [
tor under-

stands the

M few simple

B factors that

B cffect tuning

or the proper

adjustment

of the Receiv-

er's controls.

The 64

§ M page, illus-

a . trated book

on How to Tune Your Radio Set
(Consrad—25¢) is a carefully pre-
pared, yet simplified, instruction book
on tuning alone,

Receivers of different types, indivi-
dual characteristics are handled separ-
ately.  All there is to know, all that
must be known before one can really
say to understand the tuning of a set—
is given in this book.

25¢c—EVERYWHERE

If your dealer cannot supply
you write direct.

THE CONSRAD CO.
230 Fifth Ave., N. Y

(Continued from page 375)
more deadly than the male,” but certainly
depends on her for the persistence of the
race.

“Then,” added Dr. Holmes, “there is the
‘Y’ chromosome, which never occurs in the
female, and, which, therefore, never is en-
trusted by Nature with the transmission of
any traits essential for the welfare of the
species. In fact, it is rare that any hereditary
trait is clearly dependent on factors carried
by the ‘Y’ chromosome. In Drosophila (a
fruit fly) whose ‘X’ chromosome carries fac-
tors for about 200 sex-linked characteristics,
the 'Y’ chromosome, which is nearly as large
as the ‘X’ behaves practically as an empty
vessel.”

One of the results of the investigation just
completed by Dr, Holmes is to show that
infant mortality for the colored population
is much higher than it is for the white,
while the sex-ratio of deaths amcng babies
is much lower in the negroes than in the
whites. This affords a striking illustration
of the principle mentioned above that a low
sex-ratio of deaths goes with a high infant
mortality. For the same reason, the much
higher sex-ratio shown since 1914 is a re-
sult of the marked decline in infant mor-
tality which has taken place in recent years.
From 1914 to 1923, the death ratio for white
infants was 131.5 boys to 100 girls, while
for colored babies, it was 122.4 males to 100
females.

Equipped with the knowledge that the
boy bahy has considerably less chance of sur-
viving his first year—or, in fact, any other
year—than his sister, parents will be in-
terested in knowing the responsibility of the
various childhood diseases for these deaths.
In the period under consideration, from 1900
to 1923, the common infectious discases, such
as measles, diphtheria, bronchitis, pneumonia,
diarrhea and enteritis, took 124.3 boy babies
for every 100 girls. Whooping cough is ex-
cepted in this tabulation because it is the
one outstanding disease which carries off
mfarc females than males in the first year of
life.

Measles took 123.3 white boy babies and
129.3 colored, as compared with 100 girls, a
rather low sex ratio when compared with
the average oi 128.5. Whooping cough is
something of a mystery, because, not only in
infancy, but throughout life, it kills more
females than males, only 94.2 boy babies dy-
ing from it, as compared with 100 girls. This
is the only disease of infancy in which the
sex-ratio favors the boys. From bronchitis,
128.2 boy babies died as comparec with 100
girls. Other ratios, using 100 girl babies as
the unit are as follows: tuberculosis, 114:
typhoid, 130: diphtheria, 128.4, almost the
national average : pneumonia, 124.7; diarrhea,
117.5: dyvsentery, 116.9: meningoccccus men-
ingitis, 120.6: tuberculous meningitis, 131.3;
pleurisy, 151.0.

The entire list of infant diseases and
causes of infant mortality is contained in Dr.
Holmes® tabulation, which shows that the
highest ratio of sex-mortality is from her-
nia, which brings death to 401,9 boys as com-
pared with 100 girls.

“If we follow the sex ratio in infant mor-
tality through the first year,” Dr. Holmes
commented, “‘we meet with a very curious
fact. While in general there is a reduction
of the sex ratio as we pass from birth to
the end of the first vear, there is an actual
increase in male deaths for a short time after
the first month,

“Perhaps the clue to this apparently
anomalous situation,” thinks Dr. Holmes, "is
to be found by regarding the phenomenon as
the resultant of two opposed 1endencies:
first, a primary superiority of female vi-
tality, which gradually diminishes relatively
to that of males, as the age of the infants
increases: and, second, the tendency of an
increase of mortality to lower the sex ratio.

(Continued on page 381)
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MERBERT
World"s Pre:

HERBERT CLARKE con-
ceived a superior cor-
net. Frank Hoiton built
it. With two possible ex-
ceptions, every Ameri-
can cornetist of nation-
al prominence uses it.

We named it the “Hol-
ton-Clarke Model”; the
friends it made call it
the “Miracle Cornet”.

Holton history s rich in
tributes like this :0 Holton
ideals of craftsmanship and
guality. Write far catalog.

Frank HoLTONn & COMPANY

ELKHOREN, WISCONSIN

Hollon

Awmerica’s . P/ Greatest
'ﬂnna 3,',l$t‘.n,,|gnl“

AllStandardMakes
ZTYPEWRITER

at new low prices

Get your favorite machine at a

saving ot 40% to 60%. Latest models Underwoods,

Royals, L. C. Smiths, Remingtons, remanufactix

like new from top to bottom, 5-year guarantee. /0

days free irlal. Sold direct on EZ monthly payments.

Write for latest catalog—FREE

Young Typewriter Company BZ5. faodoRi a8
Typewriter Headgquarters ’

1
See Miles Away 1 Distaptperle
seem close. Wonder telescope opens 8 1-2ft.
long, b sections, b dound
powerful lenses. C. P;
wrote:**See nu.

_,.-" 3 On Postman$) 85plus posts
age. ( .60> Moner back guarantee, & |
FERRY & CO.,Dept. 9255, CHICAGO,U.S5.A;, \lews

LEARN TO ENTERTAIN
WIiITH
.
Master Magic
7/1e World's L argest Manufacturers
OF TRICKS an0o PUZZLES

Send Wcents for new illustruted catulogue
_ . HUNDREDS OF TRICKS YOU CAN

Oept. 4 "GHERMS” BRIDGEPORT. CONN.
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MAKE THIS A
RADIO SUMMER

Touring, camping, or at home, a
portable Radio Receiver is a real sum-
mer enjoyment. It's convenient to
carry, in your car, with your baggage,
or if at home from room to room or
out on the lawn.

You can build your own “portable”
at a small cost—from a *“Consrad”
pattern which gives 4-page instruction
booklet of parts needed,-together with
full size blueprints 16 inches wide by
20 incbes high, of panel and wiring
diagram.

The Consrad method is the simplest
ever devised—you do not have to
know anything about radio to follow it.

THIS CONSRAD PATTERN

50c—EVERYWHERE
Qr send direct on receipt of 50c.

THE CONSRAD CO.,, Inc.
230 Fifth Ave.. New York. N. Y

Hmprove your Reéception—build a wave-
trap with a Consrad Pattern

NO matter how large or small. how ‘ex-
pensive or inexpensive a Radio Set
may be, it can be decidedly improved
with a good WAVE-TRAP.

The new Consrad pattern contains a
gigantic blueprint, 27Y4 inches by 204
inches, containing simplified ‘Panel lay-
cut, Front View, Top View, Side View
and Picture Wiring diagram. , All meas-
urements are shown actual size. A com-
plete lllustrated Pamphlet is enclosed
that shows exactly how to proceed
throughout the entire construction; these
are enclosed in a heavy: folder envelope
size 94 x 9V inches,

ONLY 25¢—EVERYWHERE

If your dealer cannot supply you, write dired

The Consrad Co., Inc., 230 S5th Ave.,, N.Y

PSSP

The man who forgot
to buy

THE RADIO TROUBLE FINDER
FROM 8 o'clock to 12 he was frantically

trying to tune in on the big annivers.
ary program, ‘but his radio s¢t positively
would not work.

He had a dozen books on the care of
his car but not one for his Radio.

. Radio Sets rarely need an expert’s atten-
tion, if you have a copy of “The Radio
Trouble Finder” handy.

It's a 68-page, simplified manual for
trouble correcting—written expressly for
home users,

Common Radio faults ’are charted and
remedies are given in language as devoid
of technical cxpressions as is possible.

ORDER YOUR
COPY TODAY

2 5 Every
C Where
If your: dealer

cannot supply
you write—

‘The Consrad Co.

nc.,
230 Fifth Ave.
New York

LSRR ERRR AT

Jhe d essentials

eration of large

volumes.
They contain

then they are yours.

230 FIFTH AVE.

ADIO can be learned—from be-
ginning to end—from raw, prac-
tical theory to maintenance and op-
installations—all
from this compact, finished set of 5

the five component
parts of an entire Radio Instruction
course and not only the essentials

SEND NO MONEY

Send us no money for these books—just your name and full address. On
receipt of same you pay the postman $1.97 plus postage (a few cents) and
Note: This is the second new reprint of these books.
Order early and be sure of quick delivery,

THE CONSRAD COMPANY, Inc.

of a complete
Radlio Lducation

__w

but all that any modern, up-to-date
textbook on any subject would cover,
They teach every possible portion
of Radio Science.

Size of each book is 6 x 9 inche:
handsomely bound and illustrated
with charts, diagrams, drawings or
tables. Each book contains 52 pages.

NEW YORK, N. Y.
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Gas.

GREAT NEW INVENTION
brings gas cost down for
FRANK
ANDREWS

8,000,000 Ford Owners. Our
men coin money introducing
famous Blancke Thermostatic
Control—earn as high as
$3,000.00 per month! A
PROVED success backed by
351,272 public and private
tests, which show beyond a
doubt that it is possible for
Ford Owners to reduce gas
cost to S5c per gallon. (Aff-
davits and hundreds of testi-
monials on file.) Scientific
in principle; absolutely dif-
ferent from anything you've
ever heard of,
Get Free Trial

Act at once.

T want you to
make big money
easier and
faster than you

. - Get in with a
gver have be- | SURE THING—a live pro-
life I guar- position that is DIF-

FERENT. Make real money
with backing of well known
responsible firm. Write me
quick for free trial, proof and
full details of $15.00 a day
guarantee to distributors.
Frank Andrews,
President.

antee $15.00 a
day to any man
w ho becomes
my distributor.

Cadillac, La Salle
and Defeo Light

Uendoy ! "0 2 | BILANCKE AUTO DEVICES
t d ip-
| Ravo i Sl
rburetor | 154 E, Erie St., Dept. 863-L
Ertl maey Chicago, II.

WE PAY OUR DISTRIBUTORS

15.09 A DAY

Orders-Inquiries

and Mailing List Catalog

Gives counts and prices on over 8.000
different lines of business. No matter
what your business, in thls book you
will ind the number of your prospec-
tive customers listed.

Valuable information is also glven as to
how you can use the mails to secure
orders and inquiries for your products
or services,

Write for Your FREE Copy
R. L. POLK & CO., Detroit, Mich.

Largest City Directory Publishers In the Werld
Maliiing List Comptiers—Business Statistics
Producers of Direct Mall Advertising

O BAYS FREE TRIAL - MONEY BACK IF NOT SATISFIED

SELF FILLER
SuATLST wat ©ven rvoas

197-39 Contre St., New York City
AGENTS Traith ot vonto mins S wromess

STOP WATCHES

Mecded for Accurate Laboratory Timing, The
$Pastor’” is a guaranteed fifth-second time-

Price only $7.50.
Or a fifth-second
Price

iece. Unbreakable crystal.
tart, stop, flyback hand. Y
Timer only, 30 minute register, 6 jewel.

ly $11.25.
ony s Wrx'u;Vtod;ztho Mowp
Sterling Stop-Watch Co. n'fr
15 Fast 26th St. New York, N. Y.

Insure your copy reaching you each month. Sub-
sgrsiltl)e g’o SCIENCE & .IKIVENTION——SZ.SO a
car. Experimenter Publishing Co., 53 Park PL,
. Y. C

Electroplating Made Simple
(Continued from page 334)

L

take on an antique green color, the articles
can be boiled in a solution of 4 parts of
copper sulphate, 1 part of ammonium chloride
and 50 parts of water. Copper and brass
articles can be colored black hy immersing in
a solution of half a pint of household am-
monia, 10 grams of sodium sulphide and 4
quarts of water.

An odd use to which you may put vour elec-
troplating apparatus is in cleaning old
files. By making the file the anode, or con-
necting it with the positive side of the bat-
tery in a cold dilute (such as 1:10) sul-
phuric acid solution, and passing the current
so, that the surface of the file bubbles freely
with gas, the file can be considerably im-
proved in cutting and rasping properties.
About five minutes’ passage of the current
is enough. A large nail or sheet of iron can
be used as the cathode, or negative electrode
in a sulphuric acid bath when renewing files
in this manner. After this treatinent wash
the files thoroughly in warm water, or pref-
erably lime water, and then dry and rub
oil into the teeth.

The Transformation of
Cellulose
By DR. ERNEST BADE
(Continued from page 335)

this pure nitrated cellulose. These two sub-
stances, when mixed together, form a plastic
mass which can be molded, rolled, polished,
pressed, cut and hammered.

When the lower nitrates of cellulose are
dissolved in a mixture of equal parts of
ether and alcohol, a thick, viscose liquid is
formed which is known as collodion. This
dries rapidly when exposed to the air and
leaves a thin film behind, and since it has
a certain amount of stickiness, it may be
used as a cement. This collodion is some-
what brittle, and the brittleness may be
removed by adding camphor dissolved in
alcohol. This changes the collodion solu-
tion into a solution of celluloid which, of
course, is quite flexible. The addition of the
camphor produces another change, the in-
flammability of the pyroxyline is reduced.

MARVELS OF MODERN MECHAN-
ICS, by Harold T. Wilkins. Stiff cloth
covers, 514”x814"”, 280 pages. Published
by E. P. Dugton & Co., 681 Fifth Ave.,
New York City. Price $3.00.

The book is quite popular in its treatment. As a
sample of the odd things that the author has got
together is his description of the smallest railroad
on record, which is in Cumberland. England. It is
used by visitors to the lake district. The story of

the discovery of J)ctroleum sources b(i' the torsion
balance originate . by Baron Roland von Etvos
of Budapest, certainly brings the book up to date.

THE NEW HEAT THEOREM, by W.
Nernst, stiff cloth covers, 514”x834”, 282
pages. Published by E. P. Duttor & Co.,
New York City. Price $4.00.

This is a highty technical hook covering the
theory and experimental data of thermo-dynamics
and advancing the author's own theory, which he
calls the new heat theorem. This holds for all
chemically pure substances of a crystalline nature
and the book was commented upon by Prof.
Einstein of relativity fame. Much of ths experi-
mental data and theoretical acquisitions are com-
bined in this volume. It is illustrated to give the
experimentally disposed reader a chance to dupli-
cate some of the experiments mentioned in the
chapter on the specific heats of solids. Graphs,
forinulas, and tables occupy just enough space to
enable the student to follow bhoth the experimental
work and the theory. A list of the papers closely
allied to the same subject published by the Univers-
ity of Berlin, and notes supplementary to the first
edition of this same book are contained in the final
pages of this treatise.
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He Climbed — from

$1,800 to $10,000 a Year!
Car. You Match This Record?

Eight yenrs , E. J. Dryden of Laredo, Texas, was so
assistan tyhookk.g: r at $150 a month. Todn; heis a departe
mentman rwltge-n income of more than 10,000 annualiy.
Thissplencid record was achieved by the aidof LaSalletraine
ing. He firat trained in Higher Accountancy; then in Come
mercial Spanish, Busi and Law. Steadily
he moved upward, even whilehe wasstudying. First, cashier,
then credit manager, and now department manager. Each
step incresded his income. Is it eurprising that eleven other
employees of bis irm have trained with LaSalle?

Send for Salary-Doubling Plan

What abont your success record? Are you trusting to luck
—or are you following a systematie plan of training and ap-
plying the knowledge gained each day toward the betters
ing of your position? It you are realiy in earnest about that
bigger job, there’s a 64-pajg=book it will pay you well toread.

t deseril the opportunities that await the trained man in
your particuiarficld andshows {on how you can quickly turn
them to your advantage. LaSalfe wiil send it to you free. Get
&n (f\‘\f‘y“m on theroad tobigger pay by mailing the coupon

— —— —Find Yourself Thru LaSalle!— — —

LA SALLE EXTENSION UNIVERSITY
The Worid '.k Largest Busi; Training In

Dept. 8384 Chicago
ut P sala loubling plan
“l IhoElcl l:e lad t? losrn ‘2:1’( lnygge bost Mﬁeld. cheek

below, Sel;g :nl.lyo copy of “'Ten Years’ Promotion in One,’*
sll without obligation.

i M Modern B Corre=
ggigher A 2 der and Pr: : i
0O Modern Sal hi Modern For

v and Production Methods
el §n:llﬂc Ms‘.n:i‘ enment O Personnel and Employ-
o :u:;:me:t o ment Management

{0 Expert Bookkeeping

O Law—Degree of LL.B, gcC. P. A. Coaching

0O Commezcial Law

. i English

0O Industrial M a C ial Spanish

O Factory Management [l Commercial 5p.

DO Banking and Finance O Effective Speaking
Name -

Present Pasition
Address o o

T
Auto Owners
Wantedy, s 5yoro

the only tires in America Insured
for One Year against all road haz-
ards regardless of mileage. Insure
ance Policy with every tire. Made
by the only tire factory in America
selling its product through authore
ized Salesmen-Agents. We offer
opportunity of life-time to establish
profitable tire business of your
own. No capital required. Sales
Kit and advertising helps furnished.

= Exclusive

territory granted. Write YDRO

today for catalog and com-

the Hydro Agency Plan. yﬁuaes

ADDRESS NEAREST BRANCH. “Tre Mosr Barwtsfe! ov in Amercn®
Dept, 47 HYDRO-UNITED TIRE CORPORATION

plete intformation about
POTYSTOWN. PA. CHICAGO, ILL.

LEARN CARTOONING
At Home -SimpleMethod

Just think=—$50 to over $250 a week pald to good
cartoonists 1or work that’s fun! And YOU can learn catre
tooning at home——no matter if you’ve never touched @
drawing pencil. Send posteard for FREE Book deseribing
our simplift «0 methad and Offer to New Students. WRITH
NAME I'LAINLY. State age and whether Mr., Mrs., o®
Miss.  (Ne salesman will eall,)

WAS GTON SCHOOL OF CARTOONING,
Roem 2GBE,

1113 15th St., N. W.. Washington, D, O.
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SAM LO Y D’S
TRICKS and PUZZLES

SAM LOYD is the puzzle King.

The best of them all. \We're will-
ing to wager he can “stick” you.

Here's a new book of one hundred
and sixteen pages crowded to the
full with hundreds of the very
choicest of Sam Loyd's own puzzles,
tricks and conundrums.

There are easy puzzles, hard puzzles,
full page puzzles, illustrated puzzles,
riddles, conundrums, charades, re-
buses, and a 26-page special section
of scientific puzzlers for mechanics,
engineers and scientific minds.

It beats most puzzle books by many
miles. Get your copy as soon as pos-
sible—\Vhy not today ?

S0c AT ALL NEWS.
STANDS

or order direct
Experimenter Pub. Co.

(INCORPORATED)

230 Fifth Ave. New York

(Palmistry) )
A revelation of char-

acter, fortune and

natural span of life—

INGERPRINTS are used

throughout the world as a means
of apprehending criminals—but fin-
gerprints are but a small portion of
the secrets of your character that
your fingers, your palm, even your
handshake reveals.

Every inch of your hand has been
charted by the experts of this highly
developed science, and so simply and
accurately that anyone can learn the
telltale signs by heart.

Here is a brand new book with all
the latest information—written in
such a way that you can quickly
master of “Palmistry.”

Price

S0c

96
o Pages

558 9« 12

Inches

! the SECRETS
YOUR HANDS

Palmistry Explained

VLN T

&

Sold Everywhere

or direct from

Experimenter Pub. Co.

(INCORPORATED)

230 Fifth Ave. New York

il |||i

Popular Maglc

r‘hy-"d by the suaff of
iencecna
nvention

nder 1he divection
of "Derningey

The greatest living
magician of the day
discloses his choicest
tricks — hundreds of
them.

“PoruULAR MacGIic”
Second Edition

VERYBODY'S buying this

book. The first time “Dunnin-
er” has revealed his tremendous
store of marvelous parlor and pro-
fessional tricks and magic in one
volume. Second big edition of 100
pages, crammed full of mystery. Il-
lustrated—large size 9 x 12 inches.

They are going faster and f{aster.
Orders are pouring in. We believe
there never was a magic book like
this. It may never be reprintedt-so
order now. Delivery within 24 hours.

THERE’S NOVELTIES — FUN —
MYSTERY IN
“POPULAR MAGIC”

ONLY 50c

If your dealer cannot
supply you, order direct

Experimenter Pub. Co.

(INCORPORATED)

230 Fifth Ave. New York




Scicnce and Invention for August, 1927

PARKS

Manual Trainer

What Chance Has

Your Baby?
(Continued from page 377)

$35.00

WITHOUT MOTOR

For your lLome shop! Combinatlon 11-inch band saw
and 11-inch wood-lathe. 1f you hate a knack for
wood-working you can turn out first-class bridge
lamps, cabinets, furnitare, ship models, etc., In fast
time. Get one! Write for specifieation ecireular
THE PARKS WOODWORKING MACHINE CO.

1553 Knowlton Street Cincinnati, Ohlo
Canadian Factory: 208 Notre Dame, E. Montreal, Can,

Helps You Win

CONTESTS!
} CutsWood & Iron

The F.P.M. saw cuts wood, iron and bakelite
at any angle. Used and recommended by
experts in every line. Unequalled for sturdy,
lasting construction and fine workmanship.
Blades of finest tempered steel. Get the
F.P.M. Saw at any hardware store or order
direct.

1 F.P.M. Saw and 7 Blades sent prepaid $1.00
DEALERS Write for Discounts JOBBERS

F.P. MAXSON,3722 Nél:‘i::'!‘:,nd Ave.

PIMPLES

Cleared Up—often in 24 hours. To prove
you can be rid of Pimples, Blackheads, Acne
Eruptions on the face or body, Barbers' Itch,
Eczema, Enlarged Pores, Qily or Shiny Skin,

simply send me your name and address today—no cost—
ao obligation. CLEAR-TONE tried and tested In over
00,000 cases—used like tollet water—is simply magical
in prompt results, You can repay the favor Ly telllng
your friends: if not, the loss is mine. WRITE TODAY.
E. S. GIVENS, 468 Chemical Bldg., Kansas City, Mo.

\W)2ySsiet/ous.

ey —
Winner for Agents
New Pocket Lighter! What Makes it Lighit?
T Why can’t a Blizzard Blow it out? No flint—
No Friction—No Troublesome Parts. Why feol
J|with mateh W? Instant—Infallibl Guar-
anteed. Send 50¢ for Sample and Seiling Plans,

NEW METHOD MFG. CO.
Bradford, Pa.

WELDING
ACETYLENE and ELECTRIC ARC

We train you for high pay positions. Expert
instruction. Complete courses. All  metals,

Call or write at once for further information.
KERR'S WELDING SCHOOL
752 North Broadway Los Angeles, Cal.

‘BECOME A LIGHTNING 3
< TRICK CARTOQONIST

T 1.00 for Begl Tnstrueti Ith

,&.‘ “ ﬁ::hsProduelo;u l:r'unrnl:.o'nzis Comle. Trick

- drawings. Catalog of Chalk Talk Supplies Free

BALDA ART SERVICE, Dept. 4. Oshkosh, Wisconsin

w NOT Soring, Sammer, Fall gather- g
HY 'thluwﬂi.:heds.lhyh&dukids

for callections. Some “sorth $1 to $7. Simple work with my Instruc- 4
oas pictures. pricelist. Send |0c [NOT STAMPS| for my Prospectus
Selore sending bulterfies. Mr. Sinclair, Dealerin In-
sects, Dept. 41 Box 1424, San Diego, Calif.

O

Insure your copﬁ reaching you each month, Sub-
scribe to SCIENCE AND INVENTION—$2.50
a year. Experimenter Publishing Co., Inc., 230

Fifth Avenue, New York City.

Throughout most of the first month, the
first tendency may be regarded as the pre-
dominant one, as it is before birth, but, owing
to the fact that so large a proportion of
infant deaths are crowded into the first
month, the primary tendency is more nearly
counteracted by the second than it is in
later months.

“Whetlier this is the true explanation, or
whether there is an actual developmental
change in the relative vitality of the sexes
that expresses itself -for a brief period, is
at present undecided. To the extent that
the high death rate in very carly life is
due to non-selective, or only mildly-selec-
tive, agencies, there would tend to be a re-
duction of the sex-ratio at this time. Con-
sidering the frailty of young infants of both
sexes, it is surprising that the sex-ratio of
deaths in the first month is as high as it is.

“The sex ratio of live births is about 106
boys to 100 girls, and if six boys and four
girls were to perish the first month—which
is not far from the actual proportions—there
would remain 100 boys and 96 girls subject
to life or death in the succeeding months.

“The whole course of sex mortality in
infancy, in prenatal life, as well as in sub-
sequent age periods, is consistent with the
view that the male is inherently the weaker
sexr, more prone, on account of this weak-
ness, to develop mental anomalies, congeni-
tal debility, and deaths from infectious dis-
cases of almost all kinds.

“The greater sex mortality of the male
probably is just an incidental effect of his
maleness.  This is certainly true of the
greater male mcrtality of many of the lower
animals,

“It should be remembered that death in
these cases is a function of hoth constitution
and infection, and that it is the differences
in constitution of the male and female, which
are greatest in early infancy, which con-
stitute the discriminating factor in the sex
mortality of our babies.”

COMBINATION
PEN-PENCIL |

Here is a combination fountain-pen
and pencil. In the barrel is found
the ink reservoir, as well as the
container for spare leads. The pen-
point itself is 14-karat gold, heavy
duty and tipped with irisium. while
the pencil action propels, repels and expels the
lead. Six spare leads may be found in the con-
tainer. Mechanically perfect, this combination is
the perfect substitute for the usual pen and pencil
carried by the average business man, the average
woman or the school boy or girl.
Photo courtesy C{mbman’ou Pen Pencil Co.
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CHEMISTRY

THEe Chemical Industry now ranks fourth among the
industries of the United States and it offers a splendid
opporturity for ambitious men.

Arthur D. Little emphasized this very point in his
speech before the American Institute of Chemical

ngineers when he said: “Industrial developments
along new lines are everywhere in progress and they
call upon the chemical engineer for new equipment
and new methods of production and control.”

One of the best ways for you to prepare for a good
position in this fascinating field is through the home-
study courses in Chemistry offered by the Intema-
tional Correspondence Schools.

These courses are complete and practical because they
were prepared by some of the best-known chemists in
this country, including:

ALLEN Rocers, B.S,, M.S.,, Ph.D,—Head of Depart-
ment of Industrial Chemistry. Pratt Institute.

Axprew M. Famvrie, B.S. — Consulting Chemical
Engineer for the Tennessee Copper and Chemical! Cor-
poration; American Zinc, Lead and Smelting Co.; Amerj-
can Zinc Oxide Co., and the Baugh Chemicaf Co.

L. M, ToLuaN, Ph.D.—Formerty Chief Chemist, Wil-
son & €o. Now Vice-president, United Chemical and
Organic Products Co.

Brapiey STorcHTON, B.S.—Head of the Department
of Metai’urgy, Lehigh University.

Owgy L. Smivy, Ph.D.—Professor of Applled Chem-
istry, Uriversity of P'enusylvania.

Qualitative and Quantitative Analyses Outfits are sup-
plied with these 1. €. 8. Courses at special prices for
your faboratory work at home, and the courses are so
arranged that you get just the help you need to secure a
good position In the work you like best.

- Just mark and mall the coupon and we’ll gladly send
sou Free Booklets describing the I . 8. CHEMISTRY
Cornses or any other course in which you are interested,

Mail the Coupon for Free Booklet
INTEFNATIONAL CORRESPONDENCE SCHOOLS
Box 6193-E, Scranton, Penrfa.

Without cost or obligation, please send me one of your
booklets, and tell me how I can qualify for the position
or in the gubject before which I have marked an X:

aAn-lytlal Chemistry pAnnlyﬂnI and Industrial

Chemieal Engineering Chemlstry
Industrial Chemistry 8hort Chemistry Course
Motallurgical Chomlstry Pharmaey
Also courses specialising in the Chemistry of the
following industries
Manufacture of Leather am B facture of Tron

Manufacture of Cot anufacture of 8teel
Manufacture of Petroleum 1! of Sugar
Manufacture of Sulphurie anufacture of Soap
and Hydrochlorlg Acide anufacture of Cement
Steam Engineering
Electrie Lighting Architect Radfo

Mechanical Engineer
Mechanical Draftsman
Machine S8hop Practice
Rallroad Positions

Civil Englneer
Surveying and Mapping
Metalturgy (O Mining

Architects’ B. uogrlnts
Contractor and Bullder
Archt al Draftsman
Concrete Bullder
Btructural Engineer
Alrplane Engines
Mathematics

E Electrical Engineering

Name,

Street Address..

His Bank j mrvooo
Account Is :
Growing!

Heis one of the many men
whohave sent foraremark-
able book, *“The Nestler
Plan.’"It tells how you too |
can establish a money-
making business all your
own, servicing tires by the
I d Nestler Rubb
Fusing Process. You can
casily tearn this scientific, .
modern rebuilding and repairing method in your
spare time. Big profits; protected territory; little
capital required; no experience necessary.

Send for FREE illustrated book of facts, *“The
Nestler Plan.” Write TODAY to Dept. 28,

NESTLER RUBBER FUSING CO., Inc.
245 West 55¢th St., New York, N. Y.




Science and Invention for August, 1927

month.

YOU will ind many remarkable opportunities and real bargains in these columns.
every month by reliable firms, dealers and amateurs from all over the country.
automobile accessories, the opportunity to make money,

Advertisements in this section twelve cents a word for each insertion.
accompany all classified advertisements unless placed by an accredited adv

Ten per cent discount for 6 issues, 20 per cent discount for 12 issues.
tisements for the October issue must reach us not later than August 15th.

EXPERIMENTER PUBLISHING CO., INC,, 230 Fifth Avenue, New York, N, Y.

Opportunity Ad-lets

Objectionable or mis}

It will pay you to read and investigate the offerings made
0 No matter what you may be seeking,
or anything else, you will find listed here the best and most attractive specials of the

whether supplies,

Name and address must be included at the above rate. Cash should
ertising agency. No advertisement for less than 10 words accepted.

AT q
ing advert:

ts not accepted. Adver-

Advertisers and Distributors

Agents Wanted (continued)

Correspondence Courses

Earn $8. Distribute 400 free Samples Stopleak Itivets,
Send 6 stamps for samples and secure territory. Riveet
0., Cohoes, N. Y.

Advertising Agencies
$14.20.

Words—355 Rural Weeklies, Ad-Meyer,

24
4112-81. llartford. St. Louls, Mo,

Agents Wanted

Agents—MHest seller; Jemn IRubber Repair for tires and
tubes; supercedes sulcanlzation at a saving of over 800 per
cent; put it on cold. 1t vulcanizes itself in two minutes and
i+ guaranteed to last the life of the tire or tube; seils to
every auto owner and accessory dealer.  For particulars how
tv make big money and free sample, address Amazon Rubber
Co., I'hiladelphia, 1'a.. Dept. 601.

Agents: $13.80 Daily (In Advance) Spare time will do.
Introduce 12 months Guaranteed Hoslery. 57 styles, 39
colors, for Men, Women, Chlidren; including latest **Silk
to the Top' Ladies' Hose. No capital or experience
needed. We furnish samples. $ilk hose for your own
use free. NEW PLAN, Macochee Hosiery Company,
Road 6708, Cincinnati, Ohio.

Agents: Sell “'Eyes of Youth* Cream. Send ome dollar
for full size jar and take orders. Good profits, M. Shyde.
649 Lexington Avenue, New York City.

Here it is. something different; a new adjustable, water-
proof apron everyhody wants, over one hundred percent
profit. B. & G. Rubber Co., Dept. 248, Pittshurgh, Pa.

Agents—If you write at once we can place you as our
local Representative. $15 a day for full time; $2,00 an
hour spare time. Exclusive territory; automobile furnished,
An exceptional opportunity—Investigate liately.

Y.

Used correspondence school courses sold on repurchase
basis, Also rented and exchanged. Money-hack guarantee,
kflfl"‘ free. (Courses bought). Lee Mountain, I'isgah,

abama.

Educational

Machine Shop Mathematics
school, simple as A, 1. C.
I':eeds. Speeds. Plece Rates; Layout work, Trigonomenry,
Formulas, ete. (lllustiative prints and charts), Many
dally problems and solutions. By a Practical machinist
with 20 yeurs in machine shop and sold by him. If you
can add, subtract, multiply and divide that's all you
need to know for it’s simplified for your success only and
8 square deal. Complete $1.00. Spencer's Ezway, 2537
N. _Avers_Ave., Chicago, Iil,

Learn without attending

How to figure Blue I'rints,

American_I'roducts Co,. Y241 Monmouth, Cincinnatl, O.

N You Are Wanted to Resilver Mirrors at Home. 9

560—}”?& Q ‘":lk'd (‘-;‘nulne (;Oldl?ls‘e"gl’b:‘::l"?ge:h; Immense profits plating autoparts, tablewsre, ete. Eleclru-xty
dows.  Eas applied. ree aanples, o 2 Write for  information. SPRINKLE, P’later. 955, Electri !N ; v 3
general agents.  Metallle Letter Cu., 441 B., North Clark, Marion. Indiana. (‘am;l:uﬂ,c ('Falﬂ't. Seventy stunts, 110 volts, $1. Cuttingo,
Uhicago.

Bankrupt and Rummage Sales. Make $50.00 daily. We . T .
start yuu,p furnishing everything. Distributers, Dept. 171, Airplanes, Aviation Electric Motors
604 Division, Chicago. f 7 -

= C - Airplanes. Nend for free cut and plans of our wonder- Guaranteed A, (. 1/6 LI, g 5 ™

Make Money Silvering Mirrors, refinishing auto head- ful two Dlace. Companion type, small, high Mif: wing Also other bargalns, ‘/" Eile ‘{IO Volt Motors $4.00.

lights. tableware, metal plating. bed steads. chandeiicrs.
U:lms furnished. International Laboratories, Dept, 69, 309
Fifth Ave., New York.

Bip money and fast sales. Every owner huys gold ini-
tials nfor his auto. You charge $1.50; make $1.35. Ten
orders daily easy, \Write for pnrllcu[nrs and free §umplel.
American Monogram Co., Dept. 71, East Orange. N. J.

$50.00 Weekly easy, applying Gold Inltlals on Automo-
biles. No experience needed. $1.45 p'r'oﬂl ever $1.50
Jub.  Free Samples. *'Ralco Monograms'’, R1043, Wash-
wington, Boston, Muss,

Poimet Polishing Cloth cleans all metals llke magie!
Gets enthusiastic attention. Sells fast at 25c. Sample
Free. F. C. Gale Co., 93 Edinhoro Street, I3oston, Mass.

lust Out—Patented Apron. No strings or straps; on
or off Instantiy; $20 a day easy; every demonstration a

monoplane, and information. llow to build thiz ship, and
be sure ft will fly, aiso propeller literature. Crawford
Alrplane Mfgr., 2225 Anerican Ave.. Long Beach, Calif.

Send dime for 12 Inch mounted propelier aund circulars
on free three foot model acroplane. No seiling. Aero
8hop, 3050 1lurlbut Ave.. Detrolt, Mich,

Co,, 1018 W, Lake,

Chicago.

Experimenters

Send for our catalog, »ee our displiy ad on PaKe a6,

Biggest, Best Catalog Model Airplanes, I'arts, Supplles;
i_r l[‘)(nslpald. ldeal Company, 1693 Spring Street, New
ork.

For Boys

Art

imported Art Magazine
month high grade
painters,
$2.00

‘*Galerie” brings you every
reproductions of prominent European
printed on art paper with tlssue paper inlays.
a yvear, sample copy, 25¢; six coples as Introductory
offer one doilar with 20 art eards gratis.

rale; 0 rofit; commissions daily; write today 4 ol h 20 1'ublisher, 347
1:|l-efre?:rre:? %’la-‘i'::x l'u.f’li(—pl. 508, st. Louis, Mo, East 73rd Street, New York.

Open Rummage Store. \We furnish everything, $75.00
daliy. Write for free Young, 254y So. Books

particulars. N
lialsted, Chlcago. f

Hosiery Free and $12 daily. Sell natlonally known Jure
Kjlk hosiery. Amazing values. Experience unnecessary.
Free sample outfit mailed fmmediately. I'ure Silk Hosiery
Co., 208 W, Monroe, Dept. 1’-182, Chirago.

Don't seil for others. Employ agents yourself. Make
sour own products. Tollet articles, household specialties,
ete. 5009 profit.  We furnish everything and show you
how. Valuable booklet free. Write at once. Natlonal
scfentific Luboratories, 1986 W Broad. Richmond. Va.

Free—My illustrated Circulars on Newthought, Seifcul-
ture, Healing, Yogi I'hilosophy, Occult, Mystic and Scien-
tific Books. Martens Publisher. Ine., Burlington, Ima.

Hypnotism Wins! 25 easy lessons and 248 page illus-
trated reference guide, $2.00. ‘‘Mindreading’* (any dis-
tance). Wonderful, $2.00. Sclence lnstitute, S430 Mil-
waukee Ave., Chicago..

The Boy Electriclan. l'ocket size. 75 fllustrations, 25¢.
J. Tillherg. I'roctor, Vermont.

Interested In Science? Form Sclence Club in your town,
Conduct experiments. fleld trips. ete. Instruction bouklet,
club plans. memhership blanks, sample magazine 23¢ com.
Scientific 'lubs Amecriea. Mctombh, Missigelpnt,

For Inventors

Unpatented Ideas Can Be Sold. I tell you how and help
You make the sale. Free particulars, (Cupyrighted),
Write W. T. Greene, 808 Jenifer Rldg., Washingion, 1), C.

loventors! Use our speclal service for presenting your
Invention or patent to manufacturers. Adam Fisher Mig.
Co., 205-A Enrlght. St. Louis, Mao.

. Inventions Commercialized. I'atented or Unpatented.
Write Adam Fisher Mfg. Co.. 205 Enrlght. St. Louis, Mo,

We help inventors tinancially to get patents. Equitable
Investment Co.. Hox 1648, Washington. . C.

Patents Obtained under cooperatise payment plan, Write

for particulars, W, E. Beck, Registered I’atent Lawyer,
953 Jenifer Bldg.. Washington, D). C.

Agents: Make $500.00 monthly. Yay dally. No in-
vestment. Rhinestone finltial buckles and noveitfes. 'Se_ll
easy everywhere. Exclusive territory. CHATON NOYV-
FLTY CO., 606 Blue Island, Chicago.

Furniture Refinishing, Polishing, painting, handyman
thop; wonderful profits; start yours on nearly nothing.
Jobn S3raceland, 1464 So. Ninth, Philadelphia, Pa,

Wanted! Ambitious, industrious person to introduce and
supply the demand for Rawleigh Household I'roducts,
Guod openings near you, Make sales of $150 to $600 a
month or more.  Rawlelgh methods get business every-
where, No selling experience required, We supply Prod-
ucts, Sales and Advertising Literauture and Service Meth-
ods—everything you need. Profits increase every mpmh.
Lowest prices; hest values; most complete service. W, T.
Rawlelgh Co.. Dept. NY8363. Freeport, 111.

We pay $48 a week, furnish auto and expenses to
lnlrndurpe our Soap and Washing Powder. Bl:.\'.\‘-BLACH
COMI'ANY, Dept. At85, Chippewa Falls, Wise,

Gold Leaf Window Letters & Script Signs. No ex-
perlence; 50077, I'rofit, Samples free. Consolidated 69-1i-
West Van Buren, Chicago.

Earn $10 daily silvering mirrors, plating, refinishing
metalware, headlights, chandeliers, bedsteads, Outfits_fur-
nished. N. Dlecle Laboratories. 152 E. 23 8t., New York,

Investigate our unique sales plans—250 Household fnv:
orltes—quick sales==1009, profit—steady business. k.
M. Dasis (‘o.. Dept. 67, 451 E. Oiilo, Chicago.

Agents—$12 to $27.50 per day, introduclng Chleftaln
Guarantced Tallored 8hirts 3 for $4.95. Easily sold to
nmen everywhere by our New Group Hales Jl'lan. No de-
iiveries or collecting. Just write orders, BIG CASH
PROFITS PAID DAl Even inexperlenced persons
should easily make $3.00 per hour In spare time. Style
Book and samples showing finest materials—Ilatest patterns
—correct styles—SENT ARBSOLUTELY FRE Write
today sure. Clnef t! Shirt C , Lane 2708, Cin-
cinnati, Ohfo.

Business Opportunities

Sell By Mail!==1ooks, novelties, barguains; large profits!
Particulars FREE! E-Elfco. 525 South Dearborn, Chicago.
Big Money Awaits You Here. 250 slgns or pictures
an hour without press, type or machinery. Samples and
particulars 10c.  Straro, 1015% Mulberry, Springfleld, O.
Get into money Making Business., Hpare tlme. 120
percent profit. Nend 50 cents for sample and complete

Formulas
Any formula $1.00. guaranteed or money refunded, send

for lists. Doris Chemical Laboratorles, 13118 East 84,
Uleveland, Ohio.

Health

Nervous Sufterers, my
will help you.

rourse  “"Nervous  HBreakdewn'’

N 3 bl o 2 K lete Instruction One Dollar. Arthur
worklng plans. Burns Speclalty Sales, 1803 Hancock, u.  Comp
Rockford, 111, o & Moose, Tappan, N. Y.

150, Proft. Spare time business of jour own.

Article needed every home. [Partlculars, 2¢ stamp. Hughes
Sales Co., 501 E. South $t., South end, Ind.

Start your own busitess; remunerative, interesting; little
capltal, learn privilege trading. Yaul Kaye, 149 Broad-
way., N. Y,

5 Doliars an hour in new ecasy work; he a movie make
up  man, Write today for particulars. OLDRIDGE
STUDIOS, Dept. 13, 28 West 47th Street, New Yorh ¢ity,

Seli By Mall, reccive quarters, halves and Dollars.,
Particulars  Fice. Mason, 3400 Broadway, HRoom 6,
Chlcago.

Cameras and Photography Supplies

Make money in Photegraphy.
Spare or full time. New plan. Nothing llke it. Ex-
perience unnecessary.  Amerfcan  School  of  Photogtaphy,
Dept. 5332, 3601 Michigan Asvenuve. Chicago.

Learn «qulikly at home.

Chemistry

Learn Chemistry at Home. Dr. T. O'Conor Sloane,
noted educator and sclentific authority, will teach you. Our
home study correspondence course fits you to take a posi-
tion as chemist. Sece our ad on page 293 of this :ssue,
Chemiral Institute of New York, 66 W. Broadway, New
York Clty.

Test big money-maker at our risk. Wil send 1
patented Wringer mop on approval. Many eager buyers,
Kleanezy Mop Co., Dept. M8, Delphos, (){Alo.

Produce 1’erfect I’roducts yourself. Thaxly Formulas,
Processes, Trade-Secrets show the way. All lines, Modern

master methots, Catalog, clrculars free. 1), Thaxly Co.,
Wiashington, b,

Your Chemlcal problems solved and working process fur-
nished for Five Dollars. Wrlte me. W, Stedman Rich-
ards, Consulting Chemist, Box 2102, Boston, Mass,

Help Wanted

$95.00 to  $225.00 Month. Men.women 18 up.
Get U, 8. Government Jobs. Railway 1’ostal Clerks—
Mail Carriers—I'ostofice Clerks and Clerical Jositions.
Steady, Life Yositions. 1aid vacation. Experience un-
necessary,  Common  educatlon sufficlent. 32 page book
alth - sample exsaminatlon coachlng and full particulars
FREE. Write today sure. Franklin Institute, Dept. M1,

Rochester. N. Y.

Men-Women, 18 wup. U. =,
$05.00 to $250.00 Month. Steady work, Short hours.
Pald  vacation. Experience unnecessary. Common edu-
cation sufficient. Sample coaching, list of positlons and
full particulars=—=FREE. Write today sure. Franklin
Institute. Dept. M16. Rochester, N. Y.

Government  Life dobs,

Wanted—Man with Car. Make fortune as Heal “state
Speclallst. 1 made $100,000. Cooperate with me. Learn
the secret of my success. Use my remarkable s)<tem.

Start at home in spare time.

Bulld wonderful business
without capital or experience.

Write at once for my

amazing money-making offer. Address Ostrander, Room
35-2, 18 East 18 St., New York,
Silvering Mirrors, French plate. Easily learned, im-

mense profits. Plans free.
Excelslor Springs, Mae,
Detectives Earn Bigy Money. Travel, Excellest oppor-
tunity. Great demand everywhere. Experlence unnccessary
Write, Amerlcan Detective System. 2190 Nroadway. N

Distributors=—No canvassing, neo capltnl.—-_)luncry.
Roseto. 1’a.

Wear Mirror Works, {6 W

10¢ brings you 6 by 9 magazine, "AMATEUR CHEM-
IST.” Everything in chemistry. THOMPSON-ALLEN
LAB.., 410 West I’lne, Shamokin, Pa.

Be A Detective.
ence unnecessaty.
Broadwsy, N. Y.

Work home or travel. Experi-
Larticulars frce. Gearge Wagner, 2190
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Insects Wanted

Patent Attorneys (continued)

383

Salesmen Wanted

Cash paid for butterfiles, insects. Nce Sinclalr's Adver-

tisement on page 381.

Richard €, Babcock, Patent Lawyer, \Washington Loan
& Trust Bldg., Washington, D, C., Booklet,

Instruction

Monroe €, Mlller, Ouray Bldg., ‘Washingtan, D). C.
Patent Lawyer, Mechsnical, Klectrieal Expert.  Booklet
and f'riority Record blank gratls,

Learn Chemlstry at Home, Dr, O'Conor’ Sloane,
noted educator and seientific authority, will teach you. Our
home study correspondence course tits you to take a position
as chemist. Sce our ad oh page 293 of thls issue, Chemical
1istituie of New York, 66 W, Broadway., New York City,

Home Study Courses by all schuols on all subijects, sold

complete in  tine  conditian, at bargain prices, because
* slightly used. Sensational reductions un all  standard
dratting  engineering, automabile, radio, try  elee-
tricul courses, Money Bark guarantee, Easy Terms,

* . Write for FREE catalog. Economy Edu-
taqtl:xrru:cm‘({gh:l)em. 1) 262 \V, 19th St., New York.
DANCING—UYull instructions, dte, G. Stewart, 3446
N. drd st., 'hiladelphia, 'a.
cDRNETISTs—'l‘rombunls(s—Suxophnmlns—Clarlpellsts.
Get  “i‘ree  Pointers.*” Nanme  instrument, Virtueso
Selenls, Buffalo, N.

Inventions Wanted

Patents—=end for form " EKvldenee of Conception™ to be
signed and witnessed, Form, tree schedule infornmalion tive,
Lancaster  and  Allwine, Registered 1’atent .\ttorney in
}{nlled States and Canada, 242 Ouray Bldg., \Washington,

b (&

Patents Procured; Trade Marks Registered——A\ compre-
hensive, expericnred. prompt service for the protection and
development of your ldeas. Preliminary advice gladly fur-
nished without charge.  Hooklet of Information and form
for discloslng ldea free on request. Richard B, Owen, 130
l‘)_weln Bldg., Washingten, D. C., or 41-T Iurk Row, New

ork,

Patents, Nend  for free booklet,  Ilighest  references,
Best results,  Proptness assured.  Send model or drawing
for examination and advice,  Watson E. Coleman, Patent
Mtorney, T24-tth Street, N. W, Washington, 1y, ¢,

Cooperative Plan for safe-guarding and conunerciallzing
Inventions hefore patenting. Write for free buoklet, Ralph
gurgl. Patent Lawyer, 501 Jenifer Building, Washington,

[V} d ldeas Can Be Sold. I tell you how and help

Tnventions Commercialized, [I'atented or Unpatented.
Write Adam Fisher Mfg. Co. 205 Enright. St. Louls, Mo,

you  make the sale. Free partlculars.  (Copyrighted).
Write W, T. Greene. 809 Jenlfer Bldg., Washington, D. C.

Millions of Business men waiting for Brund New Indis-
pensible $10.00 office utility saving hundreds of doilars
annually, _Dne man sold sixteen in three hours., Nplendid
profits,  Write quick for trlal offer aml excluslve Virgin
territory., Lightning Calculator Co., Dept. W, Grand Rap-
ids. Mich.

TAILORING AGENTS. Karn $35.00 to $75.00 weekly,
showing fine 1007, Pure Virgin Wool $23.50 suits, union
hand tallored to measure, Kqual usual to $40 suits.
Old reltable $4,000,000.00 flrm offers pay in ahance,
Exelusive territory, generous backing and hlg outtit of
hundreds of large samples FREE. \Write J. B, simpson,
343 Adams St., Dept. 1382, Chivaga.

Song Poems

Song Poem Writers—lluve bona fide proposition,
beler, D24, 2101 N. Keystone Ave,, Chivago,

Song.poem writers. Address Monarch, 236 Wesl 55th
St., New York,

SDNG POEM WRITERS, write Sequoia Nongwriters
Servlee. Sherman Branch. los Angeles, California.

Hibh-

Stamps and Coins

Stamps 100 All Different 3 cents.
Company, Toledo, ¢,

s, I, Quaker Stamp

Will buy approved lnvention. \Write W. L. Kendig, 416
N Duke Street, Lancaster, 1%,

Machinery and Tools

Buildi “Block Marnin nd Molds.  Catalog
Concrete Building oek Macinines and Molds.  Ci
Iree. fonerete Muchine Co.. 3 N. Flrst 8t., St. Louls, Mo,

Magic and Games

Free with $25 order our farge die box. Send 2uc for our
large catalogire of trlcks, puzzles, wigs, sensatjonal es-
capes, Oaks Magical Co., Dept. 519, Oshkash, Wis.

Patents. ‘Tline counts in appiying for pateats. Don’t
risk delay in protecting your ideas. Send sketch or muodel
for instructtuns ur wrice for Free bouk, 'liow tn Obtaln a
Patent’* and ‘"flecord of Inventlon'' form. No charge for
information on how to proceed. Communications strictiy
contldential,  ’rompt, caretul, etfielent service.  Clarence .
O'Bricn,  Registered  Patent Attorney, Necurity  Bank
Bullding (direetly across street from palent office), Wash-
ington, D. . Sce puge 355.

Patents: Trade-Marks. ‘Ten years expericnce in 1atent
Office.  Consuitation invited. Booklet. Geo. Ileeler, 9
Park Place, New York.

“Inventor's Advisor,' Valuahle I'atenthuok sent free.
Lahiner, 3 I'arh Row, New York.

Mystery Books, conlaining seerets of u-mrilu:mlﬂm—
Sl('h(yl\l n{ Hand—Magic—Mind lh-adlng-:—(‘ryﬂnl Gazlng—
Astrology—Tricks—Puzzles—tlandeuff  Escapes, cte. Cgla-
log ibe. Box 76, Washington Lridge Station, New York
City

Patent, Trade-Marks, Copyrights. Reliable scervices by
an experienced practitioner devoting personal attention to
each case,  Inguires invited. Refercuces furnished. B. I
Fishhurne, Datent Lawyer, 525-1D McGill Building, \Wash-
ington, D. C.

Manuscripts—Short Stories Wanted

Patents ohtained under Co-oberative l'ayment  Jlan.
Write for particulars, W, E. Berk, Registered Patent
Lawyer, 932 Jeniler Bldg., Washington, 1), C.

Earn $25 weekly, Spare tlme, writing for JDiewspapers.
magazines.  Experlence unnece ry. Detalls Free. 1'ress
synieate, 987, St. Louds, M
““Make $25 Weekly at hom
statiss for photoplays. K
tros Modueers Leasue, 60

spare time, writing short
WNCCes sy, Outline

o
. 8t. Louis, Mo,

Miscellaneous

Forms to cast Lead Soldiers, Indians, ﬁarines. Trappers,
Animals, 131 kinds. Nend 10c for llluslrm;d 3‘ululowe.
1. €. Schiercke, 1031-72nd st., Brooklyn, N. Y

Underground Treasures. Simple, scientific method for
locating explained free. T. Santschi, Glencllyn, Il

Gears and Model Supplles of every description. _1':-!:--
log 3 cents, Experimenters Supply liouse, Box 10, sStation
Y. New York City.

Look. Fly halloons anywhere. Inflater $1.00 and $6.00.
Balloon Inflator Co., BBox 833, Vrovidence. R. 1.

Make or refinish your own pearl beuds or cover other
obyerts to produce pearly effect.  We turnish pearl laequer
in peari, pink, blue. cream, green, brown ar gold colors,
with simple instructions for using. Generous slze.bonle
$1.00 postpald, Ntate color desired. Dallas PPearl Essence
Co.. Terminal Islund, Calif.

Nestler Rubber Fusing outfit. Complete, ready to
operate, will repair or retread any slze tire. Price Four
Hundred dollars. Roy 13. Hutchasen, Olney, 111,

BARGAINS! Machines, films, stereopticons, supplies.
National Equipment Co., Duluth, Minn,
Motorcycles—Bicycles
Motoreyele Barpains. sed, rehullt, Guaranteed

shipped on approval. Catalog free. Fioyd Clymer, 812

Broadway, Denver, Colo.

Get your own patents. IForms, complete instruction ﬂ
Cuttingbros, Campbell, Calif, _ _

Patents secured Tor inventors on our new tinancial plan
assuring prompt filing of application.  Inventers’ Service
Bureau, Box 1618, Washington, D. C.

Patents—\\rite Jor instructions. arl Mller, Registered
Patent Miorney  (torner member examining Corps  United
States P’atent Uffice) 211 McGiil Bldg.. Washington, D. C.

Patent Sense—-.As one of the oldest firins in America We
glve inventurs, at fuwest conslstent charge, a service noted
for results, evidenced by many weil-known Patents of extra-
ordinary value. DBuook. I*atent-Sense, free, Lacey & Lacey,
641 F St, Washingum, 1. C.  Estab, 1869,

ADAM E. FISHER, Registered Patent Altorney, In
huslness 23 years; references; personal atiention and
promptness assured; Dept. B, 205 Enright, St. Louis, Mo.

PATENTS of careful protection by reglstered attorney.
Fotmer examiner Patent Office.  Albert Jacobs, Barrister
Bullding, Washiington.

Patents
Inventlons commerclalized, 1*atented or unpatented.
Write Adam Fisher Mfg. Co., 205 Enright, St. Louis, Mo,

Inventions finances. Describe  fully. Wrlte Floyd
Clymer, 710 Broudway, Denver, Colo.

Patents Wanted
Mr. Inventor. If sou have a hatent ur invention for sale
write llartley, 38 Court St., Bangor, Me,

Inventions Commercialized. Patented  or  Unpatented.
Write Adum Flsher Mfg. Co., 203 Enright, St. Louis, Mo,

Photography

Musical Instruments

Viotlns—Deep, Meliow, Soulful—on easy eredit terms.
Hlgh grade, wonderful instruments of iy own make, Devel-
opnient of many years' expertness. \Write for book. Gustav

A, llenning, 2424 Gaylord St.. Demer, (olo.
-

Have you a Camera? \Write for free sample of our big
maguzine. showing how to make better pictures and earn
money. A\rlm-rlmn Photography, 118 Camera House, Bos-
ton. 17, Mass.

Photoplays Wanted

Old Coins

California Gold, yuarter size, 27¢; half-dollar size, 53c.
Colambian nickel and catalogue, 10c. Norman Shultz, Box
T4, Salt Lake City, Utah,

0Old Money Wanted

$2 to $500 Each pald for hundreds of Old or 0dd Coins.
Keep all old money, It may he very valuahle. Send 10c for
new lllustrated Coin Value Book, 4x6.  Guaranteed Irices.
Get l'osted, we pay Cash. Clarke Coln Company, 14
Strect. LeRoy, N, Y.

Partner Wanted

I want a Partner—agent to take care of my huslness In
your town. 1 furnish everything. iniluding world’s finest
tine of 175 household products and 1 split the selling price
with you 50-50. Beautiful sample outtlt makes selllng
easy; food products: houscholid neeesslties: things people
eat; hlghest quality—lowest price—quick sales—=permanent
repeat husiness; $25,000.00 hond guarantees quality. 1 pay
largest commissions—give Chrysler closed car bhesides. Get
my amazing offer for your locallty quisk,  Write ur whe
C. W, Van de Mark, Viee Pres. IMealth-O Products Co.,
Dept. 31-E, Health-0 Bidg., 117 Duane 8t., Cincinnati,
Ohio.

Patent Attorneys

Miilions spent annually for ideas! llundreds now tanted!
Wrlte tmlay for free honk—tells

. hww to invent, ideas wanted. how
we help you seil, ete.  American Industrles, Ine., 212 Vig-
tor I$lag., Washington, D. C.

$8$ For Photoplay Plots, Storles accepted any form, re-
vised, critlcised. copyrighted, marketed. Estab, 1917,
lnoklet free. Unlversal Ncenario Co., 223 \Western &
santa Monico BBldg., Hollywood, Calif.

Printing Outfits and Supplies

Print your own cards, stationery, circulars, paper, ete.
omplete outfits $8.85; Job Presses $il, $29; Rotary
$149. D'rint for otkers, big profit, A1l easy, rules sent.
Wrlte for catalog presses, type, paper, elc. Kelsey Com-
pany, F-6 Meriden, (onn,

$3.00 DELIVERED. 500 Watermurked Bond Letter-
heads 8% x11 and 230 envelopes. Cash.  Catalogue Free,
I'rinting Bargalns.  Natlonal Irintlng, Goshen, Indinua.

Radio

Boys! Don’t overleok this. ‘Flie *Rasro” 13aly Detectar,
Greatest detector ever hrought out with molde:l base, Fully
adjustable. Nee fortner advertisements in thls publication,
ar our catalogue. Deteetor with Galena Crystal enmplete 50c,
the same de or with Radloclte Crystal T3¢ prepaid. Send
for yours today. Radio Speclalty Company, 100 Park I’lace,
New York ity

Transformer Cores :1”x1"xt” thick .014"
Inss SlHeon $1.50. Wrlte fur Radio llsts.
siales Co., Orange, N, L

$6 Raytheon taibes

.93 watt
Radin Parts

$4.90—$355.00  Kinkston B

eliminators, $21.89—$10.50 AMwx fliters, $15.75. Al
new. 1. 1. Hulbanl. R. F. No. 7 Woal statlen,
Lansing, Mlchbgan,

$-T-A-T-1-0-N_Radlo tame Flfty Ceals postpald,

Leslle Carpenter, Burlington. Vermont.
66 Miles on | Gallon—Amazing New Molsture Gas
iﬂlx:ver. Al autes 1 Free.  Critchlow, 13-883, ‘Wheaton,

Typewriters

Typewriters, all standard makes. $10 up. Fully guaran-
teed. Free trial. Write for comnlete Illustrated lists. North-
western Exrhange, 121 N. Franciseo Ave., Chleago,

Wanted

Deteetives Earn Blg Money,
perlence utnecessary.,
way, N. VY.

] Work home or travel. Ex-
Wrlte, George \Wagner, 2190 Broad-

“l believe you have taught the average citis
zen something about Juries.”

—Charles Evans Hughes.

The Inside Story
ABOUT

JURIES

How they work and what may be
expected of them.
What we have always
know.

A fascinating book written by a Juror
who has served 23 years on every-
thing, from petty cases to first degree
murder.

Worth its weight in gold to the citi.
zen, the student, the witness, the
jurcr, the lawyer, the general reader.
Widely indorsed by the Press, the
Bench and the Bar.

From the New York Evening Telegram: |
©*Mr. Sutliffe’s descriptions of an average
juryman’s actions, of how he is influenced
by the bearing and arguments of counsel,
as well as by the attitude and manner of
witnesses, are vivid, unassuming and °®°®
of great value to lawyers.”

Pl A

wanted to

The Brooklyn Citizen says: “We recom-
men: it for universal reading. . . , It I
should indeed bhe read by every adult citi-
zen and seems worthy of being used in
schools and colleges.';

N

Mr. E. W. Osborn, of the New York
World, writes: *Within the ‘Impressions
of An Average Juryman' are gathered per-
hap: more practical facts pertinent to the
subject of jury duty and responsibility than
were ever hefore '?55cmhled between the

binding of a book.
- - -

An Ex-Judge of the New York Supreme
Court writes: *Impressions of An Average
Juryman is the best thing that I have ever
seen on New \'orl‘(‘ or o(jlcr juries.”

We are offering the second printing
of this valuable book at one-half its
former price.

Send $1.10 for a copy by mail of
IMPRESSIONS OF AN
AVERAGE JURYMAN

By
ROBERT STEWART SUTLIFFE
120 Pages Full Cloth Bound

THE CONSRAD CO., Inc.
230 Fifth Avenue New York City

Insure your copy reaching you each month. Sub.
scribe to SCIENCE & INVENTION—$2.50 a
year. Experimenter Publishing Co., 53 Park Pl.,



Make Your Watches, CIocks, Etc.,
Visible by Night

The ury latest discovery in the
e weientific wor Hitherto, prac-
tically unobtainable except st an & o
suceeeded in producing this remark: LUM
'« THE H
se. Anyone —you can do ft. A
watch or cloek will’ enable you to tel h‘n..by nllgu
battons or h plates of your electric
o m‘h ‘I’u’l o'n ".:Eu:':hsh- Price 28
en! coat‘seversl e
aleoe 800 nd $1 bostoald. Johason Smith & Cox, Dest. Gacine, Wis.

The ¢Little Giant” Typewriter

A_First Class Writing
M:«;l;n{lnle For $1 Sg
oct littl
‘Thers
A

JIANT
ied to the
You ean coat the pn-n
xew, and lnmnner-bl-

Every Boy His 0vm Toy Maker

Greatest boyy book
written. Tells how (o)
make & Pinhole Cam-|
Canoe, model
mlroad, a Telephone,
Boom: Tel
Box_ Kite, You know how fashionsble
alkin fachine, 'lhhlvlgo_lrdh‘e:'vdnd.]u ey
My Electrio Motor, Electric ¥ over yous rest treth
Loor Bell, Water eel, Paddle i ‘wealth:
Raft, a pair_of Skis, 8 Dog Sled onnné
Bird House, Rabbit Yard, ete, 64
es, 150 illustrations.  PRICE,| | g"grix for 1onCT
postpaild; 3 for 25¢. 50c for | doz..postpeld,
SOHNSON SMITH & CO yRacine, Wis,
— -

= MiniatureWatch CharmPistol

Exact reproduction of
o real pistol: actually
Bresheal SLANK CANTRIDGES
of miniaturesize. Illus-

Shoats Blank
Carliidges

Pistol is breuk-open type; il
Made enllrcly of high grade steel, nickel pla lod oeén-
in

Full the trigger and it goes off with & loud bane.

tion shows position for loading.

[ 1, d ha box with clnmnl
°'.'1s'."°um dsomely eurraved hundlon Complote 1 bO¥ "N CARTAIDGES, BCc
per box of 28

BOYS! BOYS! BOYSY
THROW YOUR VOICE

Into a trunk, under the
;’) bed or anywhere. Lots of
# fun fooling the teacher,
policeman or friends.

THE VENTRILO

a little instrument, fits in the
mouth out of sight, used with
above for Bird Calls, etc. Any-
one can use it.

Never Fails, A 16-page Course on ventriloquism,
and the Ventrilo, ALL FOR 10c postpaid.

MIDCET BIBLE
GREAT CURIOSITY

Smallest Bible in the world. Size of a
Eoslagc stamp. 200 Pag: Said to

ring good luck to the ow . A gen-
uine work of art. Must be seen to be
appreciated.  Make good moncey selling
them to friends, church acquaintances, "~
etc. PRICE 18c¢ each, 3 for 40c, 12
for $1.38, 100 for $7.80. Also obtainable in Leather Binding,
with gold edges. Price S0c¢ each, 3 for $1.25, $4.50 per dox.

Magnifying Glass for use with Mndge! Bible, 18¢

Everything about the Ku Klux Kian told in a
clear, fearless manner. Book tells alll How it
started and was suppressed in 1871—The New Ku
Kilux Klan—How organized—How members are
enrolled—Oath of the Klan—Questions for Can-
didates—Creed—Objectaof the Order—Obedience
—Fldellty—l'ledge of Loyalty—Ku Klux Klart,
3 and the Masons—The Jews—The Masons—Real
of C. Oath—The Negro Ku klux Klanp, etc., etc. Latest and most
Eomplete book on the Klan published. Prleo. 35¢, postpaid.

Pl SEX Male  SEX INDICATOR
Indicator Hold the MAGIC INDICATOR
26¢ | g, s e e iy

ward and !‘orwnr: Hold it o over
l woman's Iun

us circle.

Thu same lclion can be obtained
over a letter written by a man or

We have never been able to figure out
bow lt s dono—but we'va never scen it fail. _Many novel and entertaining feats
xerformcd with the Sex Indicator. Fur example, -nmilnr rosults can be
“"“".!'.’ea‘{i"ér:é‘é'&'r'.hm th "°"'c bitkens wod Dirds, cheor1a Yack 1 Leaskd s

0 sex of chickens and birds, etc n fact i

® patented egy tester in Burope.” Price 25c, or 3 for 6Sc, postpaid, tislsokdas

1t ie tuchutlnz' bafling.

A Deluze Edition qfnur new |927(‘A TA LOG
:mbd on():‘lc“p' of 25 ndmm

oll m.:k‘!:‘t Wicke i neives
W' o oods, teveats
b r_&.‘.‘m‘:..m;"."n‘n&’ s o lantar aiat,

Withabunom
of these bills,
t Is easy for

- pr
time and peeling off & xenulne blll
or two from the outstde of the roll,
the effect created wlll be found to
be all that can be desired. Priccs,
postpald: 40 Bills 20¢, 120 for 50¢,
or $3.50 thousand postpald.

Wonderful X-nav Tube

wonderlumme
instrument
ducing opt eal
111usions both
surprising and
sumlnﬁ.wnhlt
bones of

uv 1
ohnsen lml(h &Co.

0‘ Good
Luck
Ring

Quaint
and Novel
Design
d Bilver
LTERY sy S o A0S

1 ems -puklm out of the
ty-h'&ld";.yl:::ny. to bn Luck to the

wearer, hence its nam
Very u:lquc 'ln§ that y&:‘w nlf‘ulo . prtd:g

Exploding Cngarettes

JUST_ LIKE ORDINARY CIGARETTES,
BUT SUCH REAL STARTLERS| The box
uln. ten :cnmnc m-mu- ol uullmﬁ
They s . but when each
© nuc unboul onrthhd smoked, thtv etim
ru & very great surprisa aa it goes off with &
ud BANG 1 great miuh mnvoku yot
entirely barinlees.. Price 25c per

Popular Watch Charms
O] 15¢

ONLY
8 for 40c; $1.35 doz,

tty Jittle curlosities and decided!
m;‘uud with Magnifying Lenses lhl’t
enlarge the pictures to s very su ing d
D fuct, It mvm -lmo;t hr:ndnb at &
icture eoul possil €O
:- and how -hnrp and distinet thy show vp
‘::vn ’X‘:m-.'“" Here of Fassta" o Cansl,
b -
Lord's Prayer ia type, eto.

CIGARETTE MAKER

Roll your own and save money., Mak
tbom botur lnd qmekev saving more
favorite brand of
slse, ichn.,.: “.(‘l.-d“ tire |y,ol l:noul
Made entire
| nickel-plated. Price 28c postpaid.

MAGIC FLUTE
Wosderflly Sweet Toned and Mosical

that  somewhat
r..".'-‘:bu 3 fota, Thers

IHM. of mu mu.le ek tneliy
played companim
m or any other mu-!nl imtvumcnt.
lg is as charming aa it ds eurpri

Novelty Badges

Kiseing Permit 10c Garter
Two very novel metsl bldlu. niehl
plated. that you can wear, giving you fun

oulol sll propomcn to their triflin; eo-t.

10c, each badge, 3 for 28g, or 7'
oz, p.pd.

ADDRESS ORDERS FOR ALL GOODS ON THIS PAGE TO

JOHNSON SMITH & CO. oerr. 713 RACINE, WIS.
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BLANK CARTRIDGE PISTOL

Special Offer: L Blank
Castridge Pistol, 100 Blank

TH well
made and of-
fective Pistol
is modelled

on the patter Clrlrudg.eg 1 $50.
of Ih!'l‘al!:: i page Novelty Cate
Voheer! e 51,50 The Lot

:;;:r:;:t::: Shiu‘_y;:d by
which alone % xg:la:
# enough to S
scare a bur- o
ghar, whilst, When loaded, % wili protally Ovdes

prove just s effective as a revolver with
real bulless, without the danger to hife. It
takes the standard 22 Calibre Blank
Cartridges thavare obtainable most every-
where. Special cash with order offer:
1 Superior quality Blank Cartridge Pis-
sal, 100 Blank Cartridges. and our new 550 page De Luxe Catalog
o1 latest novelties; all for ONLY $1.50. Shipped by Express only.
Cann‘ o} ;‘n Ihv pa(r(!:d ‘:ﬂ T Extra Blank Cartridges 50e pan 1
pacial Holster (Cow ype) for pistol 80s. No .D.
R s &

L™ T & Co., Deph. 713, Ra
M stic Skeleton

Sneezmg Powder | Mystic
of l,olkelehn 1(‘100
in. in height, will
dance to muon.-
and perform vari-
ous gyrations -nd
movements whlle
b R ii
from ic. wv

Place & very
Serpent’s Eggs

smalinmount

s oom or
mvlllhe.m
to sneese without knwlr‘ the reason
3

ot Mot amusing to e e tai | Box contains 12 eggs. When
source, but think they have uu(ht itone | Iit "“hd'u'-'l‘?""h ’;:"'

frota the other. Betwesn the | gne g

and wn:ln: you yourself will be having ‘.":l" flinto

lhn\ e of y l h. For parties. poll

maetings, or nny pluce at

lll Ivluu v,here iu & gathering of people, | (74 IO
it ia tho graatest Ioke out. Price10cor 3 | X5\ 5 wista about In & most life-
o manner. Price ner box 10c ppd.

Microphorie Transmitter Button

n‘.z;-'?i.n”ur'-'c'tm Bod it

lon lor the use of t
Literature.

PRICE 31,60 B'&""
ANARGHI§1 BIMES | INVISIBLE INK

The mo-t eonlkldnthl

@ Son with this thia ba m
* limburger cheese.
The smell en-

tholvrl AKES N
RK, not b- onn
tirely disappearsin a short time.
10c a Box, 3 Boxes for 28¢

ITCHING POWDER

This is another good practical joke; the intense
discomfitnrc of your victims to everyone but
themseclves is thoroughly enjoyable. All that
is necessary to start the ball rolling is to de-
posit a little of the powdér on a person’s hand
and the powder can be relied upon to do the
rest. The result is a vigorous scratch, thes
some more scratch, and still some more.
10¢ box, 3 boxes for 28¢ or 7 8¢ per doz boxes

LOOK

glass vials
dropped in a
room full of
people will
cause tnore m-
sternation thea a

er“ In'ﬂuhh for m‘n!

Wonderful
ment.

Instru
Greatest thing
yet. Nine se
arate articles in
one. Everybody
deldghled vn(h it.
curious and
interesting. Lote
of pleasure as well as
very uscful. It is a double
Microscope for examining the wonders
of nature. It is also an Opera Glass,
a b(crcoscope. a Burning Lens, a Reading Glass, a Tele-
scope, a Compass, a Pocket Mnrror. and a Laryngascope
—for examining eye, ear, nosc and throat. It is worth all the cost
to locate even one painful cinder in the eye. Folds flat and fits the
pocket. Something great—you nced one. Don‘t miss it. Sent by
mail, postpaid. Price, only 38¢ or 3 for $1.00 postpaid.

RESURRECTION PLANT

One of the most wonderful
plants known. 1’osscsses the
strange power of turning in a
few minutes (rom an appar-
enth hfelen erb to a

UL LIVING FERN-
LIKE P A

of a dark green color. Simply place lhe plant
in saucer of water, it will open up and start to grow
in 20 minutes. When taken out it will dry “E
g0 to sleep until placed in water again. Fine ouuc

fant-—summer or winter. 10 cents each or

3.2 Agents Wanted
Postage
Stamps
Accepted
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HAWKINS ELECTRICAL GUIDES '} JeN

3500 PAGES 1 A VOLUME
ThE e %1 A MONTH SENDNOMONEY- SEND ONLY THIS COUPON

THEO. AUDEL & CO.
65 West 23rd Street, New York City.
Please submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number) Ship at
once prepaid, the 10 numbers. If satisfactory, I agree

to send you $1 within seven days and to further mail
you §1 each month until paid.

Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you need to know
about Electricity. Every important electrical subject covered so
you can understand it. Easy to study and apply. A complete,
practical working course, in 10 volumes. Books are pocket size;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT
Magnetism—Induction — Experiments — Dynamos — Electric Ma-
chinery—Motors—Armatures—Armature \Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management

of Dynamos and Motors—Distribution Systems—Wiring—Wiring Name ‘

Diagrams Sign Flashers Storage Baticries Principles of Alternating 8 777777 TTUTrorrra s et
Currents and Alternators Alternating Current Molors Transformers

Converters—Rectifiers—Alternating Current Systems—Circuit Breakers— Occupation .

Measuring Instruments—Switchboards—Wiring—Power Stations—Installing
Telephone—Telegraph—Wireless—Bells—Lighting— Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Tndex

of the ten numbers.

SHIPPED FREE
Not a cent to_pay until you see the books. No obligation to buy unless
you are satisfied Send Counon now—today—and get this great heip
library and see if it is not worth $100 to you—you pay $1.00 a month for
ten months or return it.
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;Why carry two
when:.one will do?

ELIEV E_voyf pockets of their usual pen
and pencil’ burden—the Barrett Pen-
Pencil is the ideal writing equipment—a big,
easy-wri g “fountain pen and the perfect
mechnr_ﬁ.':! pencil in a single compact unit.
ThE Bhrrett Pen-Pencil saves time and
mor¥ Jor men and women in busin2ss, and
fo®boss and girls in school. A beaut ful gift
f an half_the cost of a separate pen
f!ﬁd péncil of equal qualitya
Read the distinctive features of the Barrett
Ben-Pencil descrifed at the right fhi study
the two fullssize llustrations. ¢ Y¥ésare proud
of the Barregt Pen-Pencil, for jteis a product
of superior fuaffty, as well gaga most useful
novelty. " Tell @ur friends glgut it—aow.
Remembef—a and sugagely beh nd the
value of gvery Barrett PcgPencil sold—Your
money_back if ;{éu ar& PREne to part with it
after ﬁ\':"days’ fhin

Fill ir¥ithe 28y
v 2y

Every, BARRETT
PEN.PENCIL  has-

d mail it TODAY.
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