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Muscle Building :
OUTFIT

Man—Ilook at these pictures! Here’s every-
thing you need to develop EVERY muscle in
your body—all in one great 12-in-1 Outfit.
Just spend a few minutes a day with that
Snappy Wall Exerciser, the big Chest Expander,
the zippy Rowing Machine and the other great —
muscle  builders included—and WATCH " |
THOSE MUSCLES GROW! ¥ j : _ WALL

Read the list below—see what you get. The — ¥ o \‘E xE“C'SE ‘
whole works for less than a five~-doliar bill— , y ey \
with a Complete Course of Instruction, two
great books and a special, confidential lesson
for men thrown in for good measure. Rush
coupon below for this great bargain!

Money Back Guarantee

You con't risk a cent.
Examine this wonderful
12-in-1 Qutfit for vourself.
YOUR MONEY RIGHT
BACK if you don’t agree
this is the greatest muscle
building outfit and biggest
value you've ever seen.

 SPECIAL l
DUAL HANDLES

CHEST B g
EXPANDER § RowiNG MA

.
" Rush Coupon HERE'S WHAT YOU GET:

for this Amazing Bargain | 1 Complete set of Wall-Ex- 8 fvot Stirrup, pa ented,
erciser A(tachmenlsl-d a mp-shp'. greathfo}r‘sdeveé
wonderful muscle-builder ooing legs., thig an
NO MONEY NEEDED for arms. back. chest and & erach musclos.
v — t . . R Lo
B EsrEEEEEEEC AR RS e RS .S E .- 2 Adjustable Head Gear for 9 Lv:‘ilcvli-B\‘\‘iel:’l::g Leientific
! No money needed. J”:‘t d"'l‘]’pi"g ;owerful neck complete and progressive
i S 4 it. A- ] write name and address in pooe iy Vel ‘. svstem of home training
2;%1.:::‘111\,:%':8]:‘;1??' l{l):\?’tYor: City ] coupon AT ONCE. 2 cg;:i‘i:gb:uf::llur(l;:;; = e il ’}f'b(‘,“'d Four
. i ) ) . ] Pay Postman only £4.98 4 Two High-Tension Scissor body from head to foot.
Dear Mike: Shoot me the works C. 0 D. I'll pay $4.98 1 plus actual postage on Grips for strengthening 10 Encyclopedia of Health
plus actual postage. My money back if T am not satisfied 1 delivery.  (Or send $4.98 hands, wrists and forearma. and Strength. a biz book
and return outfit iinmediately. (NOTE: If vou prefer, I and | pay postage.) Re- s E:‘n —ECabI:’ Pr(;%aea?‘l:;e il og dvnal ;ugtts :lbmi'
cnclose $4.98 and I pay postage. Same Monev-Back 1 turn outfit immediately if r"ie::am:p_an ey :';:mz y and its devel-
ERR=nD). I [B9% spleasedy MONIZY utes a day with this will —\, p L7 fiu Jitsu, the
: 1 BACK GUARANTEE. PORD g g, Sl famous art’ that makes
S ¢ . . B N you master of any man
BRI g o I = vt DR b ] Kot mme B i w ksl B e . . § Michael McFadden, 6 Professional  Skip ~Rope, o mreetd
1 | develops speed and wind.
] 7 Complete Rowing Machine 12 Special Confidential Sex
NAATERS a0 b i - i o me 738 B w2 18 T o s L ’ Dept. A-8. Attachments, giving you Lesson. tells you irankly
all the wonderful body- and clearly the things
Town State. . ... : 55 Easc 11th Se., building benefits of rowing. you ought to know,
Outside U. S. cash with order. . New York, N. Y.
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I Help You
Specialize
Through My
Five New
Advanced

Courses

My training not only gives
you a thorough knowledge
of Radio—all you need to
get and hold a good job—
but, in addition, you may
take amy one of my new
advanced courses, without
extra charge. They are:

TELEVISION
AIRCRAFT RADIO
BROADCASTING

Commercial and Ship Radio
Stationa

SOUND PICTURES
AND
PUBLIC ADDRESS
SYSTEMS

ADVANCED RADIO
SERVICING
AND
MERCHANDISING

“Rich Rewards in Radio”
gives you an outline of
these courses. Get a copy.
See for yvourself how valu-
able this new idea in
Home Study Training can
be to you.
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To Ambitious Men and Young Men
= who are awake to the Opportunities

This book tells you
where the GOOD JOBS are
what they PAY
how to GET one

VER so often a new business is

started. You have seen how the

men who hooked up with the
automobile, motion picture and other
industries at the right time are now the $5,000,
$10,000, $15,000 a year men—independent, satis-
fied. The same opportunities they had in those
industries—the chances that made them rich, are
now being offered you in Radio. Radio’s growth
has already made hundreds of men wealthy.
Many more will become rich and independent in
the future. Get one of these fine jobs for
yourself.

Radio’s big growth making hundreds
of fine jobs every year

I am doubling and tripling the salaries of men
and young men by training them for Radio’'s
good jobs. My training fits you for Radio fac-
tories, broadcasting stations, a spare time or full
timé business of your own, operating on board
ship—which gives you world-wide travel without
expense, commercial land stations, research labo-
ratories and many other branches. Talking
Movies, Public Address Systems, Radio in Avia-
tion, Television, Advanced Servicing and Mer-
chandising and other valuable subjects are
covered in my course.

Opportunities so great that many
make $10 to $25 a week extra
almost at once
The day you enroll I will show you how to
do 28 Radio jobs common in almost every neigh-
borhood. Throughout your course I’ll show you
how to do many other jcbs for extra money.
G. W. Page, 2210 Eighth Ave., 8., Nashville,
Tenn., made $935 in his spare time while taking
his course. Joseph Skrivanek, 20 Telegram Ave.,
Elmont, L. I., N. Y., says: “My total earnings
since my enrollment amount to $2,892 for spare

time work in evenings.”

8§ will train you at home

in your spare time

Hold your present job. My 50-50 method of
training, half from lesson books and half from

4007, Increase

“My income now is
about $400 per month,
which is 400¢/, increase
over my income at the
beginning of my enrgll-
ment with N. R. 1.”

. W. Sessums, 5239 § y
Richards Ave., Dallas, %
Texas.

$800 in Spare Time

“Dear Mr. Smith: [
did not know_ a_single
thing_about Radio ﬁe-
fore 1 enrolled, but I
have made $800 in m
spare time.’’—Milton I.
Leiby, Jr., Topton, Pa.

¥ -

1 Give You
Extensive Practical Experience
with My Home Experimental Outfits

Shown_here is one of the many circuits you can
build with the eight big home experimental outfits
I give you. These
outfits are real Ra-
dio parts and the 100
experiments you
make with them, ex-
plain clearly the
basic principles of
whatever branch of
Radio you choose—
and give you practi-
cal experience in
servicing practically
every type of receiv-
ing set made.

Send for yous Free Copy Today
I stare many in Radio at two and three
| times what they were making before

Seldom under
$100 a Week
“My earnings seldom
fall under $100 a
week. My profits for
thepast three months

Ir* were 3577, $615, $465.
\ 1f your course cost 4

o or 5 times more 1

o would still consider

4 it a good_ invest-
,:-,‘/ ment.”—FE. B. Win-
=, borne, 1267 W. 48th

From $35 to

$100 a Week
*“1 had the pleasure of
earning $110 last week
servicing and selling sets.
1 have made as high as
$241 in two weeks. Be-
fore 1 entered Radio I
was making $35 a week.’®
—J. A. Vaughn, 4075 S.
Grand Boulevard, St.
Louis, Mo.

Broadeasting  Sta-
tions need trained
men continually for
Jjobs 6)5)‘ing $1,200
to $5,000 a year.

’T'ﬁe.

Arviation is need-
ing more and more
trained Radio men,
Operators employed
through Civil Serv-
ice Commission earn
$2,000t0 $2,800a year.

EC“']TI

Ban

Spare time set
servicing is paying
N. R_ 1. men $200
to$1,000 a year, Full
time men are mak-
ing as much as $65,
pi5, $100 a week.

Talking Movies—an
invention made pos-
sible only by Radio
—otters many fine
jobs to well-trained
Radio men, paying
$75 to $200 a week,

practical experiments using eight Big Outfits of
Radxq Parts given without extra charge, makes
learning at home easy, fascinating. It is un-
equ_al]ed. It gives you practical Radio experience
while learning. You don’t have to be a high
school or college graduate. Many of my most
successful graduates didn’t finish the grades,

Your money back if not satisfied

That is the agreement I make with you, I am
80 sure that I can satisfy you that I will agree
to retux:n every penny of your money if, after
completion, you are not satisfied with the Lesson
and Instruction Service I give you. Could anye
thing be fairer?

ACT NOW~—-

Find out what Radio offers you
for success and bigger pay

My book gives you the facts, what your pros-
pects are for a Jjob and quick promotions, how
you can get in without delay, what you can
make. It explains my practical method of train-
ing with my home experimental laboratory, what
my Employment Department does to help you
find a -job upon graduation and many other
features that have made N. R. I training un-
equalled. There is no obligation. Simply fill
out theAcoupon below and mail
it. Do it today.

J. E. SMITH, President
Dept. IHS

National Radio Institute

Washington, D. C.

FREE a4, COUPON

J. E. SMITH, President
National Radio Institute, Dept. IHS
‘Washington, D. C.

»

]

[ 4

: Dear Mr. Smith: Without obligating me
send your bodok explaining Radio’s oppor-

® tunities for bigger pay and your method

® of training men at home in their spare

B time to become Radio Experts. I under-

p stand that this places me under no obliga-

» tion and that no salesman will call.

»

]

]

]

]

[ ]

Name....... - i

Addre8S. ..o |-

City. - T Pff il 2 L
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By Actual Work ~~~ in the Great Shops of Coyne

Pon’t spend your life slaving away in
some dull, hopeless job! Don’t be satis-
fied to work foramere $20 or $30 aweek.
Let me show you how to make REAL
MONEY IN RADIO—THE FASTEST -
GROWING, BIGGEST MONEY -
MAKING GAME ON EARTH.

JOBS LEADING TO SALARIES
of $60, $70 a Week and Up

Jobs as Designer, Inspector and Tester, paying
€3,000 to $10,000 3 year—as Radio Salesman and in
Service and Installation Work, at $45 to $100 a
week—as Operator or Manager of a Broadcasting
Station, at $1,800 to $5,000.a year—as Wireless Op-
€ratoron a Shnp or Airplane. as a Talking Picture
or Sound Expert—HUNDREDS OF OPPOR-
TUNITIES for fascinating, BIG PAY JOBS!

No Books - No Lessons
All Practical WorR

Coyneis NOT a Correspondence
School. We don’t attempt to teach
you from books or lessons. We train
you on the finest outlay of Radio,
Television and Sound equipment in
any school—on scores of modern
Radio Receivers, huge Broadcast-
ing equipment, the very latest
Television apparatus, Talking
Picture and Sound Reproduction
equipment, Code Practice equip-

H. C. Lewis, Pres.

500 S. Paulina Street

ment, etc. Youdon’t need advanced
education or previous experience.
We give you—right here in the
Coyne Shops—all the actual prac-
ticeand experienceyou’lineed. And
because we cut out all useless the-
ory, you graduate as a practical Ra-
dio Expert in 10 weeks’ time.

TELEVISION

¥s Now Here!

And TELEVISION is already here! Soon
there’ll be a demand for THOUSANDS of
TELEVISION EXPERTS! The man who
learns Television NOW can make a FOR-
TUNE in this great new field. Get in on
the ground-floor of this amazing new Ra-
dio development! Come to COYNE and
learn Television on the very latest, new-
est Television equipment.

Talking Pictures
A Great Field

Talking Pictures and Public Address
Systems offer thousands of golden
opportunities to the Trained Radio
Man. Here is a great new field of
Radio work that has just started to
grow! Prepare NOW for these mar-
velous opportunities! Learn Radio

Picture and Sound Reproduction equipment.,

EarnasYouLearn

YOU GET FREE EMPLOYMENT
SERVICE FOR LIFE. And don't let
lack of money stop you. If youneed part-
time work while at school to help pay liv-
ing expenses, we will gladly help you get,
it. Many of our students pay nearly all
of their expenses that way. Mail the
coupon below for full particulars.

Coyne is 32 Years Old

Coyne Training istested, proven beyond.
all doubt, you can find out everything
absolutely free. How you can get a good
Radio job or how you can go into busi-
ness for yourself and earn from $3,000
to $15,000 a year. It costs NOTHING to
mvestlgate' Just Mail the Coupon for;
Your Copy of My Big Free Book

DN I S S S EEE RS S SN G IR S e S

H. C.LEWIS, PRESIDENT

Radio Division, Coyne Electrical School:
500 S. Paulina St., Dept.C1-8C,Chicago, IIL
Send me your Big Free Radio Book and all
details of your Special Introductory Offer.
This does not obligate me in any way.

Sound work at Coyne on actual Talking NOMO oo e e oo
Radio Division Founded 1899
COYNE ELECTRICAL SCHOOL ! adres .
Dept. C1-8C, Chicago, Illinois Cit State
WY o __. -
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\gainst Job Risks

Photo Ewing Galloway

The Grotesque Figure Shown Here Is the Result of One of Science's New Industrial

Processes, Arc Welding. To Protect the Operator Against Sparks and, More Particu-

larly, Protect His Eyes and Face from the Injurious Effects of Ultra-Violet Rays, It Is

Necessary for Him to Wear This Fearsome-Looking Mask. See Article Entitled
"Changing Jobs to Keep Healthy," in This Issue.
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Editorial

ANY of the ills to which human flesh is heir
have been found to be directly traccable to de-
fects in diet. For example, Doctors G. B.
Eusterman and O. P. O'Leary of the Mayo Clinic,
reporting recently on a series of cases. showed that
lesions in the digestive tract develop prior to a second-
ary pellagra—an endemic skin disease sometimes called
“Ttalian Leprosy.” It has been further established that
a characteristic of vitamin “A” deficiency, known as
xerophthalmia. is secondary to inability to digest and
absorb food. Xerophthalmia is an inflammation of the
delicate membrane that lines the eves; with wasting
away, and with abnormally dry and lustrous eveballs.
So. perhaps medical science will ultimately correct
digestive disorders by the daily administration of the
known vitamins and others vet to he discovered. Per-
haps, the proper doses of vitamin will make for the
formation of perfect teeth and hones ; and when medical
science gets thus far, it will be possible for members of
the fraternity to stop the growth of bones whenever
they desire and so produce beings of relatively even
height and weight. They may even delay the growth of
hands and feet, so that members of our fairer sex
will all present perfect appendages.
Improbable today. vou will say.
possible.

Yes, but not im-

N the April, 1931, issue of this publication, Sir

Ambrose Fleming. F.R.S. in his article entitled:
“My Wireless Memories and Inventions,” referring to
his imvention of the Fleming valve., wrote :—

“As a claim has been made by Irving Langmuir {o
have made a patentable improvement by making the
vacuum a high one, I should like to point cut that in
my original patent specifications for this valve, the
necessity for a high vacuum is clearly stated.”

Sir Ambrose Fleming then quotes from his U. S.
patent specifications, dated April 19. 1905. to prove this
point.

On May 25th last, the DeForest Radio Company won
a suit against the General Electric Company, which
controls the Langmuir patent. It was decided by the
court that “It did not need the genius of the inventor
to recognize and act upon the truth that a better tube
for amplifving could be made by taking out the gas.”
Also . . . . “‘increase of vacuum in well-known devices
was all that was necessary to produce the desired result.”

This decision makes the Langmuir patent invalid be-
cause of anticipation, want of invention, prior invention
and prior use.

Tt is a good thing for our budding inventors to know
that these requisites make for a basic patent

UT in California, the broadcasting stations have
developed their own censorship. Soothsayers and
mystics who deliver fortunes over the air have {elt this
censorship. They have a radio newspaper, “California
droadcaster,” to take up the cudgels for the public.
Now, ii some of the stations on the East Coast would
censor their programs more, and delete some of the
advertising which is extremely obnoxious to the lis-
tener-in, and if thev would also throw out those medical
quacks whose advertising will not be accepted by repu-
table newspapers and magazines, and clean up the would-
he mystics, the air would hecome peaceful and enjovable
again.

O sooner does science develop a new food or in-
gredient of food. than the entire country grasps
the straw, inscribes it as a panacea for all ills, and
capitalizes upon the efforts made by men who are
earnestly trving to discover benefits to human bodies.
Not so long ago electricity and magnetism were ad-
vertised as cures. There were electric belts, electric
hair growers. magnetic and electrical combs, electric in-
soles for foot troubles, etc. Then these things died out
and other frauds were perpetrated, such as the Oxy-
donor. Oxypathor and Oxvhon. These were small metal
tubes. which were to be placed in a basin of water
where they “extracted the oxvgen from the water,” and
fed it to the hody through a rubber tube held in contact
with the skin. Then glandular extracts of all kinds
became panaceas. Following these preparations we
arrived at the electro-magnetic belts, such as the Ionaca.
It now seems that the swi-ray cdevices will enter into
the field heretofore held by other alleged cures. For-
tunately, sun-rays possess properties that are of distinct
benefit. This is not so with frauds of the past. But
sun-rav machines are not cure-alls.

To show the ridiculous extent to which these things
are played up to the public, there is a laundry in Chicago
that is subjecting all clothes to sun-ray treatment, after
the materials have heen thoroughly washed in boiling
hot water to which ammonia may have heen added,
rinsed and dried.

So now. in addition to tobacco, hread, ice cream and
cercals being sun-raved., we may also have clothes, col-
lar buttons and socks treated with ultra-violet light so
that these items might also acquire health-giving
properties.

Isn't this linen treatment exploiting science too far?

Wi

"Those Who Refuse to Go Beyond Fact Rarely Get as Far as Faect" - - - - - - -

HUXLEY
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O many requests have come into
this office asking us for a book
covering the Junior Radio Guild
lessons, that we have at last, with con-
siderable time and effort, compiled this
material (along with some other in-
formation) into a great

August, 1931

Asked Us
for this
able Book

And NOW Its Ready!

“23 Lessons in Radio” Yours FREE!

With This New Honey-Saving Ofer
JEEE  from RADIO NEWS

matic diagrams—a chart of the Inter-
national Morse code—and a thousand
other things which make this book a
thoroughly comprehensive training for
the radio set builder, the experimenter,
the service salesman, and the dealer.

new book!

And Now You May

Al

Boys just beginning
radio training — young
men needing a reference
book which contains the
fundamental principles
of radio—more experi-
enced men wanting the
latest dope on the essen-
tials—all will find “23
LESSONS IN
RADIO™ the answer !

You—the readers of
RADIO NEWS—have
asked us for this book.
and we are not only
glad to be able to pre-
sent it to you—Dbut we

A Few of the
Subjects Covered
in
“23 LESSONS IN
RADIO”

Elementary Radio Theory

How the De(ee;m Tube Worka

Construction of a two-stage sudio-
lrcquency nnyyhﬁer

How the io-Frequency Amplifier

Forks
How To Build a ‘‘Converter” which
changes vour 5stube broadenst receiver
into u Short-Wave receiver
Prmclpnls of tranamitting and receiving

(ohmplfu-‘ Churt  of Htandard Radio

vy mbal

How To Build R F Tuner

How To Build a 3-stage resistance
coupled avdio-frequency amplifier

The How and Why of B-Paower Units

Breaking into the Amateur Game

How to build a code test outfit:

Cirenit, constructional and opersting
details of n Low-Power Transmitter

How the Vacuum Tube Works

Battery construction and how thev work

How to Analyze Receiver Circuits

“anywhere!

Have This Book
FREE—]Just Sign the
Coupon TODAY!

“23 LESSONS IN
RADIO” is not for sale
But by sub-
scribing  through this
special offer, you re-
ceive not only this great
book FREE, but you
also recéive two whole
years of RADIO
NEWS for only $4. a
saving of $2. over the
single copy price. Be-
sides, vou do not need to

are even more pleased

pay the cntire amount

to be able to present it
to you FREE!

A Foundation for All
Radio Men

All radio men know the tremendous
value of a good background in this
field. To be well grounded in the first
essentials is the kernel Whlch develops
success !

“23 LESSONS IN RADIO” fur-
nishes this background. It is not only
written to be easily read, but it also
contains  innumerable illustrations.
charts and schematic diagrams. Just
for example, the first few lessons are
an exposition of radio principles, and
they tell how to build, step by step. a
complete 5-tube radio receiver. Later
lessons include instructions for build-
ing a short-wave converter for this
same receiver.

There is a chart explaining the
standard radio symbols used in sche-

now! Simply fll out
the coupon below and
send it to us with $1! We will imme-
diately mail your “23 LESSONS IN
RADIO” and your first issue of
RADIO NEWS. Then you may pay
the balance later as we hill you, in easy
installments of $1 a month for 3
months. Renewal or extension of cur-
rent subscriptions accepted on this of-
fer. but payment must be made now,
as spemﬁed above, not when subscrip-
tion expires.

RADIO NEWS, Dept. 2508 I
381 Fourth Avenue, New York, N. Y. |

Enter my subscription for two years of RADIO I
NEWS, and send me the book ‘23 LESRONS
IN RADIO’—all for only $4.00, T am enclosing I
$1.00 herewith, and will pay the balance, $1.00
a month, for the next three months. (One extra |
issue—25 months in all—If you send the full I
amount with your order.)

B¥ERD 0000000000 009065005000000000000000B0AT
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Changing Jobs

To Keep

Healthy

"Shall | Change My Occupation? By All Means! If Your Occupation Is Unhealthy,
It Needs Remaking According to Hygienic Standards," Says the Author of This Amusing
and informative Article. "Every Occupation s Unhealthy. But if You Know the Secret
of Industrial Hygiene, You Can Snap Your Fingers at Occupational Disease."

By Dr. Frederic Damrau, M.D.

cheeked, brawny-armed gob with hair on his chest.
But those who follow the sea can tell us hest how
sailors really live.

“You are going to make him a sailor, I judge,” T com-
mented to the officer of a freighter a few years ago, as his
son passed us on the street. “Not
him!" was the reply. “If T have any-
thing to say about it, I shall never per-
mit a son of mine to follow the sea.
It’s too unhealthy.”

The grass always scems greener in
somebody else’s yard. Or perhaps [
should say the waves are bluer under
somehody else’s ship. Yet, when I
took a short trip aboard my friend’s
freighter, 1 found out what he meant.
As an experience, the trip was a land-
lubber’s adventure; but if I must go
down to the sea in ships again, it will
be as a passenger.

The sailors bunked in overcrowded
and dirty quarters, with practically no
ventilation. Their bunks were always
damp and chilly. There were no facil-
ities for keeping clean. The {food
was poor, swimming in grease and
eaten on the run.

No wonder the old-time sailor
seized every opportunity to hop ashore
with a bottle of whisky under one arm
and a lady of indifferent morals on the
other.

Legislation is gradually improving
conditions such as these, but because
of them it is easily understood why
pneumonia and tuberculosis prevail
freighters. . .

If vou chose your occupation as most people do, you fol-

Q.S healthy as a sailor. The picture conjures up a ruddy-

among sailors on

279

Girl workers in an English bottling factory are
protected against exploding bottles by wire
masks and thick woolen gloves.

lowed the lead of your immediate friends or relatives. An-
other motive was, perhaps, the amount of money or the
social position you thought would accrue to you. It is just
as well, perhaps, that these were your motives, for if you
attempted to choose what you considered an entirely healthy
occupation it might take you a long time to catch your will-
o'-the~wisp.

Once there was a jovial rover who
said he would try anything once. He
tried mining, and got anthracosis. So
he gave up mining, took a job as po-
liceman and got varicose veins. . He
gave up his beat to go into farming
on sunny, southern acres. One day he
went barefooted in the fields and got
hookworm disease. Determined to find
a healthful occupation, he gave up all
jobs and became a hobo. g

“Now here ought to be a healthy
occupation.” he mused, “plenty of
sunshine and fresh air with nary a
worry to speak of.” But when heat-
ing his mulligan over a wayside fire.
the wind swirled the smoke about him.
Soon he began to get all hot and both-
ered. His face and hands swelled up
and he broke out into torturjng,-itch-
ing tetters. Of course he didn't kiiow
it was poison oak he burned and that
the simoke carried the resinous irci-
tant, foxicodendrol. 2q “gB %

Our jovial rover néxt: got, sense,
took up the: occupation which inter-
ested him most and lived happily ever ~
after, or at least his “allotted three
score and ten. “He had discovered the
secret formula. You remember the doggerel: ]

“Big fleas have little fleas upon their backs to bite 'ém.

And lesser fleas have smaller fleas, and so ad infinitum.”




280

Science and Invention

August, 193]

P

So it is with occupations. Every occupation
is unhealthy. But if you know the secret
formula of industrial hygiene, you can
snap your fingers at occupational
disease.

There are but a few general
classifications required to ex-
plain the most spectacular dan-
gers you may encoutiter when
you go to work. Occupa-
tions which generate dust
are notorious breeders of
ill-health. Injurious va-
pors and the handling of
highly poisonous chemicals
in certain manufacturing

irritation. With such as slaughterers, skin-
dressers, wool-, hair-, and rag-sorters,
exposure to infectious, contagious
and parasitic diseases is always
imminent.
The surprising fact is that an
industry which appears espe-
cially hazardous is oftentimes
one of the healthiest. I was
one of a party being es-
corted through a large coal
mine near Scranton last
fall, when a lady remarked
to the physician in charge:
i, “I should think miners
would be especially prone

processes engender specific to tuberculosis, working
and oftentimes terrible dis- underground so continuous-
eases. Such was “phossy P ly.”

jaw,” which caused such

b “On the contrary,” he re-
" plied, “coal miners are
three times as free from

shocking and painful disfig- .
urement in match-makers, before
legislation curtailed the manufac-

ture of white phosphorusmatches.

Unusual temperatures and at-
mospheric pressure may cause ill-
ness. . Excessive use or friction
of a portion of the body may
cause a fatigue neuresis or local

"Ballet dancers sometimes suffer severe spasmodic pain
from over-development and partial dislocation of the

tuberculosis as other peo-

ple. Strange to say, inhaling

coal dust tends to protect lungs
from t. b.”

If you want to choose the

healthiest occupation, be a cler-

gyman. “Of the learned profes-
sions,” says Doctor W. Ogle,
“and indeed of all the occupa-
tions in our table, the Church enjoys the lowest death-rate.”
If the ecclesiastical calling has a characteristic ailment, it
is clergyman’s sore throat from exhortation against sin.

Next to the clergy, agricultural pursuits lead the list of
healthful occupations. If you are a farmer, a horticulturist,
a market-gardener or forester, start laying up your pennies
against your old age, for you are promised many birthdays.

One of the queer occupational hazards which came to my
attention a few years ago was “stamp-licker’s tongue.” The
stamp-licker was employed usually in thread mills and fac-
tories where labels were utilized. One experienced lady
“licker” could lick as many as eighty-five gross of labels a day.

The tongue of the stamp-licker always had a characteristic
polished tip and frequently was the seat of small ulcers. Many
of these girls suffered, also, from infected glands in the neck.
Machinery competes with girls nowadays in stamp-licking,
thus eliminating the above troubles.

Too little or too much air may be the undoing of those
whose occupations cause them to work under unusual pres-
Ewing Galloway Photo
This gun applies cement to passage walls in coal mines to settle the
coal particles and prevent explosions. It also helps to prevent
miners’ anthracosis, a disease of the lungs from breathing coal dust.

great toe."
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sure. At extrentely ligh altitudes, the pressure is so dimin-
ished as to cause what the French call “le mal des montagnes.”
The worker whose occupation takes him to the high mountain
top usually becomes acclimatized in a few weeks. Leonard
Hill in his Recent Advances in Physiology reminds us that
the highest dwelling place continuously occupied is the
Observatory El Mirti, in the Andes, at three and one-half
miles. He reminds us, also, that in Peru, Bolivia and North-
ern Chile a very large part of the population lives above two
miles. Thousands visit the anuual fair at Gartok in the
Himalayas. This is 2.8 miles above sea level.

All construction engineers wlo work on projects where
caissons are employed are familiar with caisson disease. It
is caused by too quick a change from the increased pressure
in the caissons back to normal atmospheric pressure. One
of the serious symptoms is excruciating muscular paii.
The workmen call this the “bends.” To prevent
this disease, every construction project
working with caissons should be required
to have decompression cliambers as a
part of the regular equipment, so that
workmen 1nay return to normal
pressure very gradually.

One of the penalties of the
machine age is the strain which
monotony places upon the
worker. Long repetition of a
single movement sometimes
produces the fatigue neurosis
called occupational cramp.

Dr. Charles Aldrich, neu-
rologist to the Cleveland
General Hospital, was con-
sulted some time ago by a man
who complained of cramp-like
pains, numbness and intermit-
tent paralysis in the muscles of
his right leg. When asked his
occupation he said he had been a
trap-drummer for twenty years. The
muscles of his right leg were nmuch
more highly developed than those of
his left leg, as they had to produce from 150
to 180 strokes per minute at a pressure of 5 to
25 pounds for each stroke. He was suffering from oc-
cupational cramp, which is caused by sustained, repeated
novements requiring keen mental attention. His recovery was
effected by gradually educating his left leg to relieve his right
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Finishing off a tennis court by means of a
patent preparation which gives off a
deadly gas. The workman is pro-
tected by a mask and glove. Left—
When the operator of this punch

press depresses the foot lever
which releases the stamp, the
cable attached to her wrist

draws her hend back, thus pre-
venting its accidental mutilation.

leg. A similar fatigue neurosis
is the one called ‘‘dentists’
leg,” caused by standing contin-
ually in a strained position.
Ballet dancers sometimes suffer
severe spasmodic pain from over-
development and partial disloca-
tion of the great toe. A boiler-maker
who once called at my office was deaf
as a consequence of the repeated hammer-
ing upon his ear drums. His hearing re-
turned when he left the boiler-shop and became

a prize fighter. But then he got cauliflower ears.
Shall 1 change my occupation? By all means! 1f your
occupation is unhealthy, it needs remaking according to hy-
gienic standards. If vou are a (Continued on page 350)

Divers' helmets protect these sand blasters from inhaling irritating particles while they clean steel machinery.

Ewing Galloway Photo

e
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Experhnenh Prove

Avurora
Theories

By A. Dinsdale
PRACTICALLY everyone living

m the northern hemisphere has at

sonle time or another seen the
Aurora Borealis, or Northern Lights.
It is impossible to watch the heautiful
shapes and colors of this phenomenon
without wondering about the cause or
causes, and scientists who have been
engaged upon the problem for many
years have now proved bevond reason-
able doubt that the cause is entirely elec-
trical. Briefly outlined. the explanation
of the Aurora is as follows. The sun is
continually radiating electrons, which
reach the outer limits of the earth’s at-
mosphere after traversing the interven-

= -
ing  vacnum—just as the clectrons
emitted from the filament of a radio
tube traverse the vacuum and reach the
plate. But when these electrons reach
the beginnings of our atmosphere, 300
or 400 miles above the earth, the flying
electrons collide with atoms of gas,

producing ionization (electrification) of
the gaseous layers (Heaviside Laver).
Each collision also produces a flash of
light, just as in exactly similar circum-
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Experimental demonstration of the manner in which an electron stream approaches ¢ pole

of the magnetized earth.

the electron stream.

The electrons are deflected away from the pole.
inset—A cathode ray tube for producing an electron stream.

Upper right
The magnet ot left deflects

Left—Experimental” demonstrotion of the periodic path of electrons

round the equator.

stances light is produced in Geissler,
neorn, or other gas discharge tubes.

This theory was first propounded by
Birkeland in 1896, and by 1904 the
Norwegian scientist, Stormer, had
worked out the theory on a mathemati-
cal basis,

There remains to be explained the
peculiar shapes which the Aurora takes.
These are caused by the influence which
the earth’s magnetic field has on the
streams of electrons. It is well known
that a stream of electrons, in the form
of a cathode ray, for example, can he
bent aside from its straight path by
means of a magnetic field. It is pos-
sible also to cause a stream of electrons
to spiral around a line of magnetic
force. The most important of all paths
which exist in the magnetic field of a
magnetic element is the circular path
which in the equatorial plane is con-
centric with the equator, With ref-

Left—Showing the influence of a circular

current on the point of impact of the elec-

trons. Right—Polar  light experimental
model used by Birkeland.

erence to our earth, it is further re-
moved than the orbit of the moon. Ex-
actly in the middle space between it and
the earth is the frontier of an un-
electrified region which surrounds the
carth like a pad. From above and be-
low, the electrons approach the polar

region of the earth on complicated
paths. Going down through the atmos-

phere the rays which originally had cir-
(Continued on page 346)
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Whirlwinds on the Sun

These Gigantic Whirlwinds, Counterparts of Terrestrial Tornadoes,
Prove That the Sun's Surface Is in a Violent State of Tumult. They Are
So Huge That a Body the Size of the Earth Would Be Swallowed Up

HROUGH our

telescopes we can

see that the sur-
face of the sun is in a
state of violent agita-
tion. The fiery gases
seethe and whirl con-
tinuously.  Occasion-
allv  the tumult oe-
comes so great that
jets of matter, like
spray from a gigantic
wave breaking upon a
rock-bound coast, are
tossed thousands of
miles out into space.
In the hot solar at-
mosphere we find the
counterparts of ter-
restrial tornadoes, but
on so large a scale
that a body the size of
our earth would be
lost inside the limits
of the whirlwind.
Storms! Within an
atmosphere where the
gases are at a tem-
perature of 6000° centigrade (11,000°

Fig. |. A telescope ar-
ranged for projecting the
sun's image on a card.

and Lost Inside One of Them

By Donald H. Menzel, Ph.D.

Lick Obscrvatory, Mt. Hamilton, California

Sun-spots frequently occur in pairs, each
member rotating in an opposite direction.

The curved penumbra shows the cyclonic
motion.

F.)! Where 50,000-mile-an-hour gales
are frequent and where 100-mile-an-
hour winds constitute stagnation! No
wonder, the sun is so interesting an
object for astronomical study.

Aristotle taught that the sun was
composed of virgin fire, a theory ap-
parently so in keeping with the sun’s
réle as ruler of the day and giver of
life, that belief in the purity of the sun
became a fundamental ecclesiastical
doctrine. Therefore, when Galileo. in
1609, turned his newly invented tele-
scope upon the sun’s shining disk and
found it to possess numerous dark
spots. his announcement of the dis-
covery brought him into great disfavor
with the church. The sun, being of
pure fire, could not possibly possess
spots! The spots seen by Galileo, if
not motes in his own eye, were probably
merely birds!

Patiently Galileo met the objections.
He showed that the motions of the spots
across the solar surface did not in the

Fig. 2 (right). Solar rotation shown by posi-
tion of spots on successive days. The spots
are depressions in the sun's surface.

least resemble the er-
ratic flying of birds.
He also proved that the
objects could not pos-
sibly be in the earth’s
atmosphere. Then,
hisantagonistsaverred,
perhaps the markings
were hitherto undis-
covered planets, whose
dark disks were pro-
jected against the
sun's. Galileo replied
that the spots fre-
quently changed size
and shape, and that
their rates of motion
were in accord with
their being actually a
part of the sun. The
well meaning but
bigoted prelates, con-
futed by their own
arguments, had no re-
course but to pro-
nounce the telescope
an invention of the
devil and to warn the
laity against looking through it lest they,
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Courtesy U. 8. Dept. of Agriculture
Here is o tornado cloud, the earthly anclogue of the sun-spot.
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Below—Four views of a sun-spot taken at two-day intervals.

the trace of ejected matter extending obove the spot in the upper

left-hand photo.

too, should become bewitched and see
sights that common sense told them
could not be real. But ecclesiastical
ban could not long prevail against the
“witchery” of science, and the solar na-
ture of the spots eventually was estab-
lished.

See the sun-spots for vourself! No
elaborate equipment is required. Field
glasses, a small pocket telescope, even
opera glasses will suffice to siow the
larger ones. To protect the eyes from
the blazing sunlight, a piece of smoked
glass, or a fogged photographic plate
should be mounted in front of the ob-
jective lenses. For large instruments
it is more practical to mount the dark
glass in back of the eyepiece. With a
little persistence, even with such modest
instruments as thiese, anyone can per-
form several very instructive observa-
tions. It is interesting as well as
amusing to keep a daily record of sun-
spots. This may be done by drawing
a circle to represent the sun and sketch-
ing in the spots free-hand. A more ac-

curate chart can
be made by
mounting the
telescope as
shown in IFig. 1.
No dark glass is
used in this ar-
rangement. The
evepiece is pulled
out an eighth of
an inch or so
bevond its cus-
tomary focus
and a piece of
cardboard placed
about a foot be-
hind the end of
the tube receives
an image of the
sun. The best
focus is deter-
mined by adjust-
ing hoth the
eyepiece and the
distance of the
card from the
telescope. The
farther the card
from the instru-
ment, the larger
will be the solar
disk. The pur-
pose of the
card mounted on

fond
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the tube is to throw the other card into
shadow, so that the details of the solar
surface can be studied.

Almost immediately it will become ap-
parent that the sun is rotating about an
axis. A composite drawing made from
a series of diagrams is given in Fig. 2a.
It shows successive positions of the
same spot at intervals of one day. The
apparently more rapid motion near the
center of the disk is an effect of per-
spective. The spot actually is moving
uniformly, as shown in Fig. 2b which
is drawn looking down upon the sun’s
south pole. From the fact that it takes
about thirteen and a half days for a
spot to cross from one side of the disk
to the other, we conclude that the sun’s
rotation period is twenty-seven days.
When corrections for the motion of the
earth are introduced, the true rotation
period* comes out about 24.65 days.
This figure is for a spot exactly on the
solar equator. If our spot had been at
latitude 30°, it would have taken fully
a day longer to make its circuit, while
if it had heen at 45° almost two days
longer would have been required. The
sun evidently does not turn like a solid
body. 1f, as  (Continned on page 330)

*The period we would obtain if the earth were
stationary. In the elapsed four weeks, the earth
completes ahout one-thirteenth of a revolution.

Hence, the observed period is about one-thirteenth
too long.

NUMBER OF SUN-SPOT GROUPS OBSERVED YEARLY
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Plants That Act
Like Humans

Not Such a Preposterous ldea Either, as You Wil
Undoubtedly Agree When You
Fascinating Article

By S. Leonard Bastin

N AN plants think? Can they feel
like human beings? Can they ex-
press themselves? Are

they capable of offensive and
defensive action as we are?

These and a dozen other ques-
tions must inevitably occur to
anyone who has spent a great
deal of time in the close study
of plant life. In preparing this
article T have selected just a few
of Nature’s curiosities of the
plant world.

Mexico is a land of strange
plants, which are curious be-
cause they have had to adapt
themselves to the climate in
which they live. Much of Mex-
ico is semi-desert region,
where rain only falls at
rare intervals and the veg-
etation is largely of a suc-
culent nature. Cacti,
agaves and aloes abound.

One agave which al-
ways attracts attention is
known as “the plant |
which turns its back to the |
wind.” This plant grows t
in desert regions where, E

}

at certain seasons of the
year, a hot, dry and ex-
tremely strong wind blows.
The wind gathers clouds
of sand with it, and this
sand would so collect in
the cavities between the
leaves of the agave that
the plant would be abso-
lutely choked. The plant
has surmounted this difficult problem of
self-defense by the simple expedient of
always turning its back to the quarter
from which the wind blows. As can be
seen from the accompanying photo-
graph, the heart of the agave is com-
pletely sheltered by the clustering leaves,
and no sand can work its way into the
interior.
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Have Read This

Few people realize that the handsome
yuccas depend for their very existence

The handsome yucca, which de-
pends for its existence upon co-
operation with a tiny moth.

on certain little white moths
belonging to the genus Pro-
suba. During the daytime
these moths, either singly or
in pairs, can be found resting
with folded wings within the
half-closed flowers. After sunset they
are to be seen flitting about from plant
to plant and from flower to flower.
This is the male insect, for the female
is busily at work most of the time in-
side the flowers. Indeed, she has very
little time for any aimless flying around.
She has to carry out the duty of con-
tinuing her race, and she must also act
as foster mother to the plant in order
to secure a proper supply of food for

"The plant which turns
its back to the wind,” a
Mexican agave.

|

Even plants have
indigestion and, like
pearl oysters, produce a very hard, stony
substance. Growers of bamboos, when they
split canes, frequently find these stones de-
posited at
the joints.
Similar
stones
may be
found in
coconuts.

ler grubs which feed on yucca
seeds.

The female moth becomes
very active soon after dark,
and she at first busies herself
collecting a lot of pollen. She
may be seen running to the top
of one of the stamens, hard at
work scraping the pollen grains
towards the organs about her
mouth. After gathering a suf-
ficient supply, and shaping this
into a ball about three times as
big as her own head, she sets
off for another flower.

On entering the new flower
the moth plunges her lance-
(Continued on page 342)

Humans and animals are not alone in
their unpleasant reaction to rough seas.
The photograph, upper right, was taken
of some marguerites on a liner during
calm weather, and the second picture
of the same flowers, taken during rough
weather, suggests that they are seasick.
Left—Some flowers, like the nasturtiums
shown here, become luminous at night
some hours ahead of a thunderstorm.
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A pearl shell,
showing loca-
tion of
pearl.

TENCH and Pearls.
Who would ever associ-
ate that coveted treasure
which graces milady’s neck
with a putrefying odor? Un-
fortunately the association
exists. No more disgusting
spectacle can be imagined
than that of a crowd of na-
tives employed upon the
loathsome work of digging
for pearls, with their arms
buried into a hideous mass of
corruption and filthiness,
amid a horrible, putrid
stench.

These thoughts raged
through my mind as the
small steamer that was ply-
ing between the Molucca and
Arue islands off the coast of Dutch
New Guinea, took me back, after a
fortnight’s stay with the pearl fishing
fleet, to more civilized and less odorous
realms.

I had been an interested visitor on
an investigating mission of the pearl
fisheries off these islands, my work
being concerned with the development
and peculiar habits of this most valu-
able of all molluses. I also endeavored
to get a glimpse into the life history
and natural habits of the mother-of-a-
pearl shell, the Margaritifera species,
the leading variety found throughout
the Australian, Polynesian and Far
Eastern waters.

The pearling season takes place in
the West Moesson, or West Wind Sea-
son, because at other times of the year
the waters are too turbulent. The boat
on which I was the highly interested
passenger was of the lugger type,
manned with eight brawny Manilarese
(the divers par excellence) and supple-
mented by a number of Japanese. The
fleet consisted of strong lugger-rigged
craft, averaging some ten tons burden,
assisted by cutters of large size which
served as purveyors to our luggers, and
also to bring the collected shell back to
port.

The crew consisted of the divers, of
which the headman took command, also
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Dutch East

A group of
native pearl
divers return-
ing to the sur- ¥
face. Right—
Nose clip worn
by the native
divers.

Right—The author coming up from
his dive to the oyster beds, which he
describes in the text.

acting as the sailing master.
We had one tender, who also
held the life line. attending to
all signals from the divers while
at work. There were some four
or five working hands. who in
pairs would take alternate shifts
at the mannal pumping appar-
atus for supplying the air to
those divers who were supplied
with diving suits.

of the Way
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Pearls=The
an Oyster’s

The Author of This Article Recently Completed an
Investigation of the Pearl-Fishing Industry in the
Indies, and Tells a Fascinating Story
in Which Pearls Are Formed and
Found. Although Pearls Represent Good Luck to
the Human Finder, They Are, According to the
Author, the Product of the Oyster's Hard Luck

i While diving
! generally takes
place in a rather
primitive  fashion,
without the use of
elaborate  prelimi-
naries, so custom-
ary on the better
equipped expedi-
tions, in our par-
ticular case we had
both types of op-
eration, one in
which the divers
went down naked
and another in
which the most up-
to-date diving ap-
paratus was used.

In cases where
no diving suits are
used, the divers go
down stark naked,
with greased
bodies, greased
cotton in their ears, a forked stick or
tortoise shell clip upon their nostrils
to compress them, and with a wide
wicker basket or net attached to the
waist.
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"Bane of
" Existence

By Hendrick de Leeuw

Member, Royal Geographic and Batavia Socicty

On the signal from the main lugger,
down they go. When about to plunge
the diver scizes, with the toes of his
right foot, a rope to which a stone is
attached, taking hold of the work bag
with his left (it being customary with
the natives to use both hands and toes),
and with their nostrils shut tight, go
overboard. Getting to the bottom,
they relinquish the stone and with
dexterity and dispatch, collect as
many oysters as their basket will hold.
The stone used to accelerate the
descent of the divers is usually a red-
dish granite, pyramidical in shape,
round at bottom and top and with a
hole in its smaller end sufficiently
large to admit the rope. The men
work at a depth of some sixty feet,
and remain in the water from sixty to
eighty seconds at a time. When they
have filled their crates or nets, they
appear fully exhausted on the surface
to be hauled into the boat.

Since diving, as one can well imagine,

is not without its dangers, the men are
provided with either an iron spear or a
short knife, which they carry between
their teeth to ward off sharks or any
other denizens of the deep. Of all these
the ground shark is the most dreaded,

and to show how this creature was
feared, none of the divers. will descend
after an alarm has been given. Sharks
in " these waters are fairly common;
still, the more experienced divers do not
fear them as much as I expected at first,
as it scemed that these demons are
easily scared away* )

Mortality among the divers is not
great.  Pneumonia is ~the greatest
scourge, while fatalities in the actual
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When the oyster-
laden fishing baats
return, the catch is
carried up the beach
in sacks, as shawn at
left. The aysters are
then stacked in heaps
and left ta rat far a
week, when they are
washed and opened
and the pearls picked
out, as shawn abave.

diving are very

few. I observed
that only the most
robust men are
selected, and was

told that only these fellows can work
below a depth of forty feet; beyond this
depth, few can work without experi-
encing some detrimental effects. Diving
itself, however, scems to create havoc,
and while it affects each man different-
lv, on the whole it proves to be injurious
to health and if persisted in, it pro-
duces deafness and even paralysis.
Notwithstanding all these dangers,
it is really remarkable to watch these
fellows go down apparently totally ob-
livious of any danger that may lurk be-
neath. Fach of the boats has a snake
charmer, medicine man or conjurer.
On the beach we found additional medi-
cine men, chanting incantations or

287

Japanese culture pearls are shawn in the

left-hand shell, and @ natural pearl in the

right-hand shell. The latter are much mare
valuable.

mumbling secret formulae that were
intended to drives evil spirits away,
while the men on our hoat threw
sacrificial sticks and dozens of plates
into the water. Without these elabo-
rate preparations no diver dares to
go down.

Having determined to investigate

the habitat of the oyster shell, and the
conditions under which it thrives, 1
induced the captain of the fleet to
allow me to don a suit and go down
on my own diving expedition. 1t took
me fully twenty minutes to get into
my diving suit, and as soon as the
breathing tubes were tested, the lead
weighted rope ladder adjusted, and the
additional sccurity of a life line fast-
ened round my waist, I commenced my
descent.

My first sensation was weird in the
extreme, and similar to the unexpected
and rapid dropping of an clevator from
the top of a very high building. To be
more exact, I could have sworn that
some powerful force was trying to
push my feet up through my body and
draw them out at the top of my head.
At first my head began to buzz and
sing, and at times I felt as if it would
split open. 1 Dbegan to wonder what
would happen if it did. Then I began
thinking in a more friendly strain of
the odoriferous friends that I had left
on the lugger, and I decided that after
all an oyster bed was really no place
for me in particular, or man in general.

As 1 got lower, the feeling of pres-
sure from below seemed to change
places and get on top, as well as com-
pletely surround me. T resolved not to
be discouraged, and that even if I got
flattened out to a wheat cake or ex-
ploded, T would go as far as the bottom
of the lagoon, fill my crate and return
to the surface, So 1 gritted my teeth
and determined to stick it out, no mat-
ter what happened. I admit, though,
that I preferred at that moment the
company of dead to that of live oysters.

When T finally arrived at the bottom,
I could not keep my feet down without
crouching and bending my knees. The
moment 1 stood erect, first one leg,
then another, and finally both would
flutter up the bed and wave aimlessly
about like the limbs of a marionette. I
lost control completely. I switched on
the electric light and began to look
around, and (Conlinued on page 340)
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Big teams and lang whips with a flow of language that would scarch o mule's hide at fifty feet were part of the essential equipment in
pre-tractar combining days of the old west.

An ldea That Grew

nto an Industry

The Development of the Caterpillar Tractor Led to the Expansion of Agriculture,
Revolutionized Many Industries, and Helped to Decide the War

HE idea is the thing—the initial BY Alfred M Caddell working. for his father owned a saw-
“flash™ of a picture that comes to : mill in New Hampshire. Tt did not
mind.  Sometimes this tlash ap- take him long to establish himself in the
pears unlieralded; sometimes it is the brisk commerce of the San Francisco
answer to a costly, batfling problem. o port. and by 1868 he had acquired sufh-
Here was the problem in this case: . - cient capital to found the Holt Com-

pany, importers of hardwood lumber
and subsequently of wagon material.
for in those days all freight and pas-
senger transportation was by wagon
and stage coach. That led to a con-
stantly growing demand for vehicles
and such like, and presently the pio-
neering Holt and two of his brothers
established a wheel factory at Stockton,
California.  Subsequently a younger
brother, Benjamin Holt, who after-
ward was to invent the caterpillar trac-
tor, was brought from his father’s saw-
mill in New Hampshire to direct the
new factory.
But the demand for farm imple-
ments, especially harvesting
machinery, was

( . i
The early settlers in the San Joaquin ;
and Sacramento Valleys, California— :
nmen who originally had trekked West P\ -

in search of gold—i{ound that the land
yielded wonderful crops of grain. But,
among other things, there was a great
shortage -of man-power to harvest the
crops. Horses and mules were costly
and failed to satisfy the demand.
Young men from the Eastern states
were of course among the pioneers.
They traveled mainly on the wave of
cuthusiasm, not realizing what fate
might have in store for them in the land
of the setting sun. Among them was
Charles H. Holt from the hills of New
Hampshire, who shipped from Boston
to the Isthmus of Panama, Benjamin Holt, the inventor of the
*Frisco-bound, landing in caterpillar tractor. Lef’r.—ln 1900, wheels
that California port in were widened up to eighteen feet on
1863. each side to keep ’rhe'blg steam tractors
= on top of marshy soil. Overhead brac-
Young HOlt ing was necessary to keep the weight
had had train- from breaking the axles. Right—The
in woorl- first caterpillar tractor.
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equally insistent, and the Holts branched
out into the manufacture of them, too.
Also it seemed that the cry for power,
other than horse or mule power, could
never be satisfied. Wonderful valleys
of rich peat soil, a wonderful climate
for the growing of grains, a wonderful
market for such products in the Orient
with ships waiting in the ’Frisco and
Oakland ports—but still something lack-
ing to complete the picture of pros-
perity.

Other manufacturers besides the
Holts had worked hard to produce the
combined harvesters and threshers that
seemed so admirably suited to the fer-
tile plains of California. Enormous
machines, requiring the power of thirty-
two mules to draw, were developed. But
assembling thirty-two mules to work
efficiently as one power unit proved to
be a problem in itself, and the only an-
swer at that time, was steam power.

So the manufacturers tackled that
problem, among them, of course, the
Holts, and they produced the wheel-
tvpe tractors so familiar to the Dakota
plains. But if serious objection had
been found in the working of thirty-
two mules as a unit, equally serious
faults were to be found in the employ-
ment of tractors. For the delta lands
were soft and apparently bottomless,
and the huge machines, weighing from
ten to twenty tons, not only packed the
earth so that it subsequently baked and
injured the seed bed, but they mired
down and became absolutely useless.

Wider wheels for better distribution
of the weight would solve the problem,
the farmers said, and the manufactur-
ers produced wider wheels. From two
feet wide they grew to six feet, to
twelve, to eighteen! Monstrous spool-
like wheels, fitted on each side of the
tractor, made the machine nearly fifty
feet wide in all.

But still the problem remained un-
solved, for wider wheels, with their
attendant overhead bracing to more
equally distribute the axle load, meant
proportionately more weight—not less
—and the handling became most diffi-
cult and in many cases totally impos-
sible.

For years Benjamin Holt concen-
trated on this problem. Extreme width
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ol wheels had proven to be no good.
and as for great diameter, so that larger
areas of the wheels would rest upon the
ground, that seemed to be out of the
question too, for Holt had calculated
that wheels eighty feet high would be
required to provide the neccessary bear-
ing surface on the soft ground! But
then, even with a fabricated type of
wheel, the weight would be enormous,
as would also be the power necessary to
drive it. And weight was the bugaboo
of tractors on that soil.

If there was ever a situation that
seemed ripe for the coming of an in-
vention here it most certainly was.
Briefly, Holt concluded, it all resolved
itself into a matter of bearing surface
and traction. Power and everything
else there was in plenty, but practical
weight distribution? That was the
problem.

Among inventors it is well known
that if they “sleep
on a problem”
long enough—
that is, turn it
over and over in
their minds — an
idea that will
solve that prob-
lem is liable to
present itself.
And it proved to
be no different in
this case.

“Do you re-
member grand-
father’s tread-
mill ?”  Benjamin
Holt asked Pliny

Modern caterpillar
tractors, such as the
Caterpillar  Fifteen
shown at top, find
many uses on the
farm. They can go
anywhere, and
climb practically any
gradient. One of the
tractor's many uses
is illustrated at the
right, where one of
them is shown in use
clearing land prep-
aratory to building
a giant levee.
Center picture shows
a British war tank,
with  caterpillar
treads, negotiating
rough ground.
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L. Holt, his nephew and engineer, one
dav.

“Yes,” the younger man answered.

“I believe that treadmills built under
the combined harvesters and traction
engines would bear them up in the soft
soil just like platforms,” he went on.
“Power could be applied to operate
these treadmills by applying it through
sprocket wheels and forcing the tread
around instead of the tread, as worked
by a horse, causing the sprockets to
turn. Thus the treads, with their cleats,
would serve as endless tracks and would
bear up an enormous load very lightly
—that is, the weight would be very
evenly and lightly distributed.”

“Let’s try it,” suggested the younger
man.

A momentous discussion, this, one
evening in 1904. Details of the design
were threshed out in a conversation
that lasted until midnight. The idea
had been born and the next day found
them at work.

Previously the Holts had incorpo-
rated the link belt idea in their com-
bined harvesters and threshers. Instead
of applying the power of the engine to
the various pulleys to be worked via
gearing and shafts, they did it with the
link or chain belt. This was one of the
features which had made their combines
a success, and they capitalized on the link
belt to serve as their first endless tread.

Two malleable belts were obtained
from the harvester works, and to these
were attached hardwood blocks at regu-
lar intervals to serve as treads. The
drive wheels of a tractor were removed
and the platform wheels thus hastily
constructed were at-
tached over big drive
sprockets and idlers.
Not all in one day,
however, for the work
was necessarily of an
experimental nature.
but the machine was
ready for trial in Janu-

ary, 1905.
On the morning of
the trial it was with

high hope and confi-
dence that the inventor
and his assistants
watched the firing of
(Cont’d on page 332)
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Placing liquid oxygen cartridges in drilled
holes for blasting calcite rock. Cartridges
are made of cheese cloth bags, filled with
powdered carbon, then soaked with liquid
oxygen,

Here are the bags of carbon used instead of powder or dyna-
They are placed in o copper-lined wooden

mite for blasting.
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box where liquid oxygen is poured over them.

ACK in the early beginning of
B metal implements, up to today's

noisy call from the tools of the
structural steel daredevils, man has
fought to overcome the power of one of
nature’s most effective laws—oxidation !
No sooner was iron extracted from its
ore than oxidation began to attack it,
and send it back to earth principally as
a hydrated metallic oxide. The action
is sometimes so slow that it takes cen-
turies to accomplish. Or it may move
so quickly that it can hardly be con-
trolled.

That the oxidation of iron was and
still is to be reckoned with may be
appreciated from estimates which go to
show that oxidation (rusting) causes a
loss of steel in the United States of
about  $300,000.000 per vear, and
$900,000,000 per year in the whole
world. As the word rust indicates red,
it seems hardly proper to speak
of the green corrosion of a cop-
per roof, nor of the dark tarnish
on brass, as rust.

Oxidation of iron or steel in
the form of rust is the result
of the combining of oxygen
with the metal, accelerated by
moisture.  When man turns in
another direction, it is hut again
to meet oxidation, not as rust
produced at a heatless tempera-
ture, but as fire from the burn-
ing of combustible material.
Even finely divided iron will
burn if thrown into a candle
flame,

Perhaps it was this very de-
structive power of oxidation
which caused man to try to turn
it in a worthwhile direction.
This power of oxidation is now
called upon to cut irons and
steels which is done at a high
temperature and with com-
mercially pure oxygen gas.

Thus there came about a

modern wonder-tool—the oxvacetylene
cutting terch. It is not a complicated
mechanism and quite simple to con-
trol.  The torch has three tubes, one
for a low pressure fuel gas, acctylene,
another for low pressure oxygen,
and the third for high pressure
oxygen.

By the combination of the low pres-
sure oxygen and acetylene a flame is
produced with which a red hot spot can
be made on a piece of iron or steel.
Then the high pressure oxygen trigger-
valve is snapped open, and oxidation oc-
curs at so rapid a rate that a groove is
made through steel in a few minutes.
A power-cutting machine would require
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Cutting through o piece of steel six inches thick,

August, 1931

Oxidation—

By Alfred

Professor of Shop Practice, Stevens Institute of Technology;

several Jiours to do this. The process is
called gas cuiting, and the principle in-
volved is that of the oxidation (or
burning) of the iron. This oxide is
readily fusible. As fast as produced it
melts and flows away from the cut,
like water and the cutting goes on
with astonishing rapidity. Here is
practically perfect control of the
sante natural force, oxidation which
has proved so destructive in producing
undesired rust.

To some it may be a bit surprising to
lTearn that iron and steel can be burned
to an ash, and that the path of burning
may be accurately directed. And prob-
ably the interest will be intensified when
it is known that this harnessed, oxidiz-
ing stream of gas can burn its way by
forming a groove, a kerf, from 1/64 to
%4 inch wide, not only through a thin
piece of steel, but through a thickness
of more than five feet. Tt can pierce
the ugliest looking blast furnace skull
or salamander and reduce it to re-
claimable size. It will operate
under the waters of the sea as
deep as the diver who carries it
can reach, and will burn a way
through the steel hull of a
sunken ship. The torch will
push on through metal, “frozen”
in a tap-lhole, to release the
stream of niolten steel waiting to
be made into a shaft for a ship,
rails for the railroad, big guns
for the navy, and millions of
machine parts. It submits readily
to being guided by special ma-
chinery along lines straight or
curved, to form small things, or
mavbe a big unforged side-rod
of a locomotive. Fastened in
the tool-post of a lathe it may
be used as a fiery parting tool
to sever a big revolving piece of
steel, and do it in a tenth of the
time required by a steel tool.

The efficient operation of the

in the
Engineering Shops of the Stevens Institute of Technology.
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S. Kinsey

Member, American Socicty of Mechanical Engincers

oxyacetylene cutting torch depends on
the purity of its oxygen and the high
combustibility of the acetylene. The
oxygen is charged into steel cylinders
containing 220 cubic feet at 2000 Ib.
per square inch. Its purity is guaran-
teed to be 99.5 per cent.

The fuel gas for the torch, acetylene,
is made by the action of water on
calcium carbide. Crushed coke and lime
heated in an electric arc furnace, pro-
duce calcium  carbide, CaC,, which
fuses and is run into molds to become
solid. Tt is gray in color. A pound of
it reacts with water producing about 412
cubic feet of acetylene gas, C,H.. con-
taining 92.3 per cent of carbon and 7.7
percent hyvdrogen. It is highly
combustible and explosive, a
powerful gas when rightly used.
Acetylene contains 1685 British
thermal units per cubic foot
(gasoline about 70 B.T.U. per
cubic foot of average mixture
used in automobiles). When
confined as a free gas, or es-
pecially when liquefied, it is
liable to explode violently. Tt
is stored in steel cylinders which
are packed with infusorial earth,
corn pith, or other porous fillers.
Then acetone is poured into the
cvlinders and absorbed by the
filler. The acetylene gas follows
and is dissolved hy the acetone,
at the rate of 24 times its own
volume at atmospheric tempera-
ture and pressure and the dis-
solving power of the acetone in-
creases with the pressure an
equal amount for each atmos-
phere (about 15 1h.) increase of
pressure. When the pressure is.
reduced, in the opening of the
valve on an acetylene cylinder,
the dissolved acetylene hecomes
gas. In this way, it mav be used
without danger of explosion.

An acetylene cylinder contains
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the equivalent of about 24C cubic feet
of gas at a pressurc of about 250 Ib.
per syuare inch. When burned in an
atmosphere of pure oxygen, as in the
oxvacetyiene torch, it will preduce a
temperature of about 6300 degrees
TFahrenheiti—next to the electrie arc the
hottest a-tificial heat production known.

Pure oxygen and acetylene make a
strong tecam.  Man has nature’s power-
ful law of oxidation so thoroughly
under contral that the acetylene cutting
torch becomes a wonder-tcol even in
the hands of the unskilled. Tt will cut

34 inch stzel by {free hand at = rate of

Using the oxyacetylene torch to cut up old zars and loco-
motive parts. The scrap reclaimed yearly is worth millions.
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Man Is Carrying on What
Seems to Be a Never-Ending
Battle Against One of Nature's
Most Effective  Laws—Oxida-
tion. Onxyacetylene Cutting
Torch and Oxygen Lance Make
Commercial Use of This De-
structive Natural Force, Thus
Saving Millions of Dollars Yearly

Courtesy Air Reduction Company

Preparatory to blasting a skull, holes are burned into it with pure
oxygen delivered by a Y4 inch gas pipe.

125 linear fect per hour. Tt will flick
off the heads of 34 inch rivets at a
speed of 5 per minute. A 24-inch steel
riser drops off in the foundry in about
15 minutes. It cuts up old cars and
locomotive worn parts as reclaimable
serap in piles like small mountains,
worth millions of dollars per year. With
merely the change of its tip. the oxy-
acetylene torch can he applied to cut
cast iron, full of carbon, and once diff-
cult to be torch-cut. It will readily
burn its way through old locomotive
cylinders (once dumped in the swamps
to sink out of the way), so that they
are reduced to cupola-size, remeltable
scrap. Old cast iron ship propellers are
no longer thrown overboard.

This gas cutting torch has
moved forward from a scrap re-
claimer and repair tool to one of
the automatic machine type for
rapid production work. It can
be guided to cut accurately in
straight lines, or around curves,
and to form practically all the
shapes commion to modern shop
practice in stecl. without the
locked-up strains sometimes
found in forgings.

One of the most striking ex-
amples of controlled rapid oxi-
dation is to be found in the use
of the oxygen lance, the queerest
and simplest of the several
forms of oxvgen cutting torches.
Tt is only a piece of ordinary 14
inch gas pipe, from 10 to 20 feet
long, connected by rubber hose
to an oxygen cylinder. Tt is
used much in steel mills for re-
claiming skulls and salamanders.
Now, in the melting and pour-
ing of steel the last of the metal
tapped from a furnace is likely
to be a mixture of dirty steel and
slag. This is allowed to become
solid in the bhig ladle, and when

(Continued on page 329)
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Phenomenal Deve|0pmenfs
in Micro-phofography

Micro-Photography Up to Two Hundred Diameters Is Not
New, But the Method Described Here Whereby Depth of
Focus Can Also Be Obtained Is a Revolutionary Advance

By J. G. Pratt

Scicntific Photographer, U. S. Dept. of Agriculiure

August, 1931
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FEW months ago the news was 7 flect little or no actinic light.

widely published that I had dis- ) Up to the present time, thereiore,

covered a method by which ob- the direct photography of hioclogical
jects could be photographed two subjects at more than ten to fifteen
hundred times their natural size, and diameters has been considered impos-
in answer to the many inquiries re- sible, chiefly on account of .
ceived from colleges and medical in- / the lack ofysut‘t]cient il- /—’;——*—-\‘\ Ab°v?r_;lp|°"* louse,
stitutes, I am giving / lumination. Under e RIS <0 ST,

a detailed account of
how this work is ac-
complished.

Insects and minute
biological subjects
of all kinds which
are too small for
their character to he
discerned, cannot be
photographed natural
size and then en-
larged, because all
detail would be lost
in the process of en-
larging.  For this
purpose, therefore,
ordinary conditions a natural size pho-
tograph would require about one second
exposure, and as the exposures increase
according {o the square of the amount
of magnification, five diameters would
require 25 seconds; and at the same
ratio 100 diameters would take between
two and three hours—obviously im-
possible. A truck
rattling over cob-
blestones a block
away can cause
sufficient  earth
tremors to show
movement in a
photograph even
at ten diameters.

Another draw-
back has been the
flatness  of field
or lack of suffi-
cient depth of

Above —

Rice weevil,
occurring in flour and
other cereal, magnified
40 times. Right—Sup-
port and track for focusing con-
cave mirror. Below, right—Mr.
Pratt at work with his new
camera. Note light path, ex-

plained in text.

we employ what is known as “micro-
photography.”

I have made rather wide investiga-
tions, and have found only one com-
mercial high-power direct-lighting out-
fit on the market. and although that is
reputed to he excellent for metallurgi-
cal studies, which are flat and reflect
a great amount of light, it is of no
value whatever for hiological subjects,
which have more or less depth and re-

left — Winged  plant
louse, magnified 25
times.

focus so that merely
the top of the ob-
ject would be clear-
ly defined, the rest
being hazy and dis-
torted. In other
words, the long-
focus lenses (giv-
ing depth) could
not be used on ac-
count of the im-
possible length of
bellows draw required.

Both of these difficulties have been
overcome, so that it is now possible to
take these photographs with a few sec-
onds exposure only, and by using cer-
tain combinations of lenses, to secure
great depth of focus with only the usual
bellows draw.

The machine which T have used is an
adaptation of the standard photo-micro-
graphic outfit, which is a part of the
equipment of every hiological and medi-
cal research laboratory, and the illumi-
nation is merely the rays from the arc,
passing through the condenser into a
concave mirror; from which it is re-
flected back upon the specimen to be
photographed. The entire force of the
arc, intensified by the condanser, is con-
centrated further by the mirror upon a
spot about one-half inch in diameter;
and to (Continued on page 334)
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High pressure water jets from monitor nozzles are driven against
the hills and wash the soil into the gullies below.

THF, process of land erosion is

proceeding steadily and relentlessly

the world over. Coastlines are be-
ing altered by inroads of the sea. and
hills and mountains are being steadily
reduced in height and shape by rain,
winds and  fast-running  mountain
streams which carve out deep gullies.
Tn most cases, this erosion is regarded
as a curse, and frantic efforts are be-
ing made in some cases to stop it. But
liere is a Californian who has reversed
the process and caused water to fill up

gullies by washing down hills, thus
making for himself new and fertile

land for cultivation.

Hydraulic farming, thev facetiously
call it. is a unique program of sluicing
down the hills in the East Highlands
area of San Bernardino county, Cali-
fornia. Canyons of the foothills are
being filled to become new land for the
growing of oranges. The locale has
proved ideal in elevation, climate and
prevailing temperatures for the pur-
pose.

J. S. Edwards, owner of 1000 acres
of orange and grapefruit groves on
the western slope oi San Bernardino
mountains, developed the method of
Jeveling land to reclaim otherwise
worthless land.  The hillsides of
East Highlands were cut and
slashed with great gullies, with a
vantage point on the slopes here and
there where some of the best citrus
groves of Southern California were
located.

Sctence ond Invention

Mr.
secured the
land  fifty

vation and irrigation. these
through the property proved
not only an eyesore but a

Right—This was arig-
inally o deep arroyo
through the J.S. Ed-
wards orange groves.
A series of check
dams was placed
across the wash and

mud rolled against
them. Each vyear
the dams were

heightened until the

gully was entirely
filled. The sacks
quickly rot away

and the leveled :an-
yon is then graded
and planted.

Above — A fill in
process of develop-
ment. Each year a
concrete dam is
built up to the level
of the sacks. Even-
tually the canyon
floor will reach the
top of the bank, 40
feet high, and make
several acres of
ideal citrus soil
Left—A few months
ago this slope was
a deep gorge. Al-
though now nearly
filled, mud is still
being deposited.

New Land

By Edwin F. Lindenberger

Edwards
bare
vears
ago when it was practically worthless.

While much of it was put under culti-
gashes

positive additional expense for the
ordinary agricultural practices.

Then was developed the system of
filling canyons and building up the soil,
said by engineers to be the only in-
stance in the history of American agri-
culture. During the times
when water is not being

used for irvigation it 1is

carried in pressure lines and shot into
the hills above the canyons. Across
the canyons at strategic narrows
dirt-sack dams have bheen flung.
Against these the muddy stream
deposits its hill soil and the gully
fills amazingly fast. The dams are
raised each year until the canyons
are level with orchards on each
side, and then planted after grading
and fertilization programs have been

completed.
The cost is much less than at first
would have Dbeen thought possible.

While, unfortunatelv, no records as to
cost per cubic vard have been kept, it is
proved that it costs 110 more to move
~0il a mile by this method than it does
to pick it up with the ordinary tools of
team or tractor.

The cost per acre, however, should he
considered as an assct to the entire
grove. Grant, as illustration, that one
of these canvons was filled and an acre
surface had resulted from expense of

$1000. As citrus land the acre would
he worth anvwhere from $1500 to
$3000. But, the improvement expense

should be charged to the entire 1000
acres, for it has meant lessened over-
head for irrigation, cultivation and
labor.
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A balanced aqua-
rium,

ECENTLY a terrific tmpetus has
been given to that most fascina-
ting of subjects. the rearing of

tov or tropical fish. This impetus has
been acquired naturally, not by any ex-
traordinary publicity on the part of the
fish dealers or by any advertising cam-
paign of stupendous proportions, but by
the very fact that these tropical fish
have a most interesting social life that
unveils itself to the observer as he
watches them. The fish are not difticult
to raise. but unfortunatelv there is a
sad lack of literature that will enable
the newcomer in the field to be alwavs
one hundred percent successiui. Many of

Cabomba
aquatica,
fonwort.

the fish are highly and beautitully col-
ored. some changing their colors while
vou look at them. This is particularly
true of the males as thev pose for the
females while making love, and as one
sits and watches them, one becomes in-
bued with thoughts of the possible psy-
chological processes which might be in-
volved. There are still many things to
be discovered and which the amateur
scientist himself can unearth. Very
litle has been done about applving to
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toy fish culture the
Mendelian principle. Here again
amateurs  can  help. Abnor-
mal shapes and colors have not been
developed to advantage in these sub-
jects as they have in gold fish. So far
there- has been but a slight attempt at
hybridization, but here the amateur
scientists have stopped. Very few ex-
periments have been made in the fields
ol environmental elfects, or the changes
which ditferent kinds of food make.

Fifty tropical fish will live in an

P

A A o RS g ¥

A

g

PR S

x

Elodea densa waterweed and
vallisneria spiralis, tape grass. |
e —
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Fish for

| Profit

By Dr. E. Bade

aquarium scarcely large enough to
house two gold fish. They do not re-
quire the constant change of water
which gold fish require, and it is pos-
sible that should you ever make up your
mind to try the experiment, with cven
one pair of mature rainbow tish, or
guppies as they are popularly called
you will find that after several weeks
vour family has increased by 8 to 40
small fish. When they grow up, try to
observe the males playving for the atten-
tion of the females, without being bit-
ten by the tish culture bug.

There are all kinds of toy aquarium
fish on the market even for the thinnest
of pocket books. The more showy and
spectacular toy fish are more expensive
and are often hard to obtain. These
are usually exotic and come from tropi-

£

/ :

Myriophyl- a2
lum acabratum,
water miltoil.

cal regions of the world. Practically
all of them were first introduced by
amateur aquarists who wanted to study
new forms and learn under what con-
ditions they breed. Many peculiar and
at times weird facts were unearthed by
them. It was they who studied our own
American life-bearing fish, tiny crea-
fures which, instead of laving eggs,
bring living fish into the world: and it
was thev who brought the spotlight of
interest upon the mouth breeder, a fish



August, 1931

Above—Female

(top) and male

Xiphophorus Helleri,

or Mexican Sword-
tail.

e
which carrics its eggs in its mouth,
where the young are hatched and where
the iry sceks refuge in times of danger.

But hefore all this could be satistac-
torily accomplished adequate aquariums
had to be devised, built and tried out.
The so called goldfish-howls did not
work out as expected.  Although they
look ornamental they were uscless to
the fish fanciers. So they set to work
and built tanks of varions sizes and
shapes. Square ones, rectangular ones
and even cvlindrical ones were tried
and all worked successfully. Each par-
ticular tank was prepared with the idea
of transplanting a bit of Nature her-
sclf into the home.

The aquariums of today are all based
upon this fact, and they have become
standard.  First, in one corner of the
tunk a small piece of glass is puttied.
This is a refuse corner where all dirt
collects and where it may he easily re-
moved by siphoning it off. Then a Jayer
of good garden soil is pliced upon the
bottom of the tank in such a way that
the shallowest part is at the refuse
corner while the deepest part of the soil
is diagonally opposite. Upon this gar-
den soil, which is, of course, gently
packed in place, a laver of ireshly
washed and absolutely clean sand is
spread.  This layer should be about an
inch in thickness. The sand serves to
hold the garden soil down and prevents
it from muddving the water,

It is not particularly hard to wash the
sand.  Place a couple of handiuls in
a pail. Fill the pail {ull of water, stir
the sand vigorously and quickly discard
the dirty water. Repeat this operation
until the water is no longer discolored
when the sand is agitated.

The greatest part has now heen com-
pleted. Tt just remains to plant the
aquarium with water plants, and when
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that is done, to fill it full of water.
Tips, one and a half to two inches in
length, wre taken {rom  Cabomba,
Llodea or Myriophyllwm and are im-
bedded in holes so that just the tips pro-
trude out of the sand, {or these plants
are so organized that only that part
which has grown in the tank will re-
main green.  Plants which make few
roots, such as [allisneria, Sagittaria
natans, eic., are placed in holes of the
sandy laver.

Maursia plants like the umbrella plant
(Cyperus) are very ornamental but they
do not provide the water with ox.gen

and do not abstract carbon diczide
{from the water as submerged
plants do.

The tank is now filled

Pterophyilum Scal-
are, or Brazilian
Half Moon
Fish.

t h
and

woi
waler,
this  must  be
done very carve-
{fullv so as not to
disturh the plants, the
sand or the soil. I{ the
water 1s poured in carelessly,
the sand will be washed from the

: e
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Above—Male [top)
and female Lebistes
Reticulatus, or

Guppy-

T s i
- el

il and the soil will muddy the water
so that it will never clear itself. 11,
however, the filling is done carefully,
the tank will alwavs be clear. Iill a
pail full ot water and place it over a
carner of the tank. Tuake a sheet of
paper, {(newspaper is perfectly good)
fold it a number of times and place over
sand and plants in the tank. Now, with
the aid of a small rubber tube siphon
the water (Countinuwed on page 336)
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Part of the Great Wall of China, along the tap of which #wo carriages can be driven abreast.

Unveléng the Mysﬁ‘erées of
the Far East

By Colonel P. T. Etherton

Formerly British Consul-General and Political Resident in Chinese Turkistan

AR away in the heart of Asia along

the northern borders of Tibet, a

region which is very much of a
sealed book to the rest of the world,
are curious Buddhist sects who have
from time immemorial given themselves
up to a life of study and contemplation,
and adding to the knowledge which
their forefathers possessed. The world
in general has benefited, and science
and invention have figured largely

among the secrets of China, and what
lies behind the veil of her five thousand-
year-old mysteries.

Although the first ship to reach the
port of Canton, then the only one avail-
able, arrived there more than three
hundred years ago, China is still very
little known to the average person, who
imagines it to be a land of almost con-
stant strife, inhabited by an ignorant
and uncivilized people who have con-
tributed nothing to science.

The real China is far from that; it
is the world’s oldest empire, for China
has been a nation since the first emperor
came to the throne in 2753 B.C. Al-
though it is true that there are probably

well over two hundred millions of
Chinese who are so poor that

they have to keep their families

on what can be pur-

chased for six
cents a day in
American money,
it does not alter
their belief in cul-
tured superiority,

A stretch of the
Greot Wall, o mor-
vel of scientific con-
struction, and the
onlymon-mode thing
on earth thot could
be seen from the
moon,

A Chinese toxi

and the type of civilization peculiar to
themselves which the Chinese have
evolved.

There has always been a spirit of ex-
clusion in China, a firm conviction of
superiority to the rest of the world;
even their emperor was called the Son
of Heaven, for he ruled over all be-
neath the sun, and those who came to
the Chinese court, whether kings or en-
voys from another nation, were gra-
ciously conceded the privilege of crawl-
ing to the steps of the emperor’s throne.
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This condition was waived when King
George I11 sent a mission to Peking.
under Lord Macartney in 1780, for the
British envoy had his own ideas on the
subject of importance.

Nevertheless, in the elaborate reply
sent by the Son of Heaven, King George
was praised for his loyvalty and devo-
tion in sending the mission under the
envoy, his poor slave and herald, the
despatch concluding with the command,
“Tremble and obey.”

Although no census has ever Dbeen
taken of China it is known that one-
fourth of the world's population lives
within its boundaries. Canton, the
largest city, has a population of more
than two millions, a third of whom live
on the water, a city in itself, and one
that is equally fantastic and impossible
of understanding. These river folk are
born on the boats or “sampans.” live
their days on the water, seldom going
ashore except to dispose of their catch
or to trade for food or other articles
of which they stand in need. Here in
this city on the water are floating
shops, restaurants, dance halls and
gambling hells; strident and discordant
music comes floating over the muddy
stream, a river polluted by garbage and
grime, on which there rests continually
a coating of foul, greasy looking de-
posit. No one, unless he be inured to
unpleasant sights, should take to hoat-
ing in the vicinity of this floating city.
You are more than likely to come on
the bodies of newly-born babies who
have either died within a short time of
their arrival on ecarth, or are surplus.
The water serves as the last resting
place, and there are no coroner’s courts
to ask the why and the wherefore.

Yet within the land city of Canton,
where life is in its most
primitive state and human na-
ture at its lowest ebb, with
streets so long and narrow
that the sun penetrates but
seldom, and then only for a
fewv moments during the day,
are dark and mysterious
shops with pottery and
cloisonné ware that Western
science cannot surpass. In
this artiticial gloom thousands
of Chinese live and have their
being, producing things that
are the wonder of the west-
ern world, toiling with a fa-
talistic outlook which is their
heritage.

Of privacy there is almost
none; vou could shake hands
with ease with a dweller in
a house or shop opposite, for
the overhanging eaves. set as
closely together as the teeth
in a comb, bend forward like
gargoyles intent on malicious
and dreadful gossip. The sky
itself is almost hidden by
these eaves and the high ve-
randahs jutting out from
many of the hovels.

Remarkahle treasures are
to be found in the pottery, the
hook, and the scroll shops;
they are not easy to find in
the gloom and darkness, al-
though the shops are open to

Scienck and

the world and few
have windows or
doors—merely huge
shutters which can
be readily removed

Invention

14,500 miles to New York. The
Chinese claim to have invented
the milestone. This one is 60 feet
high, not counting the flagstaff.
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and cause little
trouble. They are
gaudily painted and
gilded fantastically,
some lacquered,
others daubed over
with many colors
as though a post-

impressionist artist
had been having a
riotous day. Great
plank shutters pro-
tect the contents of
the more preten-
tious shops. and the
presence of heavy bars and bolts indi-
cates that thieves and prowlers are not
unknawin.

Peking, the old-time capital and still
regarded by the mass of the Chinese
people as the hub of the universe, has a
population of another million. Here are
the palaces of the former emperors. and
other wonderful buildings where the
compass was first invented and gunpow-
der discovered, a contribution to science
and inveution that has effected so much
destruction in the human race. These
buildings show the immense wealth and
resources of China in the dayvs when
the Son of Heaven was all-powerful,
the most important man on earth.

During the forty centuries and more
of the empire, the Chinese had no he-
reditary aristocracy properly speaking.
The erown advisers were chosen from
the wisest men in the land by examina-
tions held under the presidency of the

emperor. This svstem formed the lead-
ing feature of Chinese policy. No part
of the imperial administration was so
carefully organized, and the prize of a
literary degree was at once a distinction
and a passport to official appointment.
There is nothing in the world that could
rival the final tests for these degrees.
The candidates comprised all those who
had survived the eliminating process at
the trials held in the provinces. The
examination halls were famous through-

A doctor in
southwest China. g
His prescriptions
are made up
from herbs, dried
snakes, and tiger

claws.

out China, for within the
narrow cells, each nine feet
by five, into which the halls
were divided, the flower of
Chinese literary talent grap-
(Continued on page 338)

A Chinese theatre. Here are

the orchastra, the players and

the audisnce. The public high-
way is the favorite pitch.
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New Sun Motors to Produce

Terrific Temperatures

The Sun Pours Forth Millions of Horsepower Ever
We Have Made Only Indirect Use of This Enor

y Minute of the Day. So Far,
mous Energy, in the Form of

Coal, Oil and Water Power. Scientists Have for Long Been Making Attempts
to Harness the Sun's Power Direct, But So Far Without Commercial Success.
Some Suggested Methods for Utilizing the Sun's Heat Are Made Heres

RINGING the sun to

Pasadena to make lquid

diamonds, or to strip
atoms of their coats of elec-
trons so that scientists can
learn more about the struc-
ture of matter, is the latest
enterprise of scientists at the
California Institute of Tech-
nology. Nor do the possi-
bilities of this enterprise stop
with the fusion of elements
or the disruption of atoms
made possible by the concen-
trated solar heat, for the de-
vices to be used may give
new life to the age-old prob-
lem of obtaining free power
from sunlight.

The apparatus which the
California physicists are now
constructing is designed pri-
marily to produce solar heat,
rather than solar power., In
many ways it is solar heat
with  which physicists are
most concerned, for ample
sources of power are avail-
able anyway in such forms as
water power, coal or oil
Earthly laboratories are en-
tirelv lacking, on the other
hand. in means for producing
continuous degrees of heat
even approximately as great
as the heat of the sun’s sur-
face, or as great as the new

By Thomas Elway

A model of a solar furnace which may melt diamonds, built by

scientists of the California inst tute <f Techrology, Pasadena.

Each of the 19 lenses sends its ray 5 a cormmon focal point

at the base of the instrument. Below—An experimental sun
engine using sulphuric ether as the working fluid.

apparatus for controlling
solar rays may possibly pro-
vide.

The hottest furnaces ordi-
narily used on earth run only
to some 2000 or 3000 degrees,
Fahrenheit. Temperatures
about twice as great as this
can be obtained, under favor-
able circumstances, in the
centers of electric arcs. Many
years ago Benjamin Franklin
devised another method of
obtaining very high tempera-
tures, by passing large quan-
tities of electricity suddenly
through thin metallic wires
or strips of metal foil. When
this happens the wire or {foil
explodes violently, producing
for a tiny fraction of a sec-
ond temperatures recently
computed by Dr, J. A. Ander-
son of Mount Wilson Ob-
servatory, to reach perhaps
30,000 or 40,000 degrees. [t
is by means of this method
that Dr. Anderson and his
colleagues have obtained
much of the present-day in-
formation about the structure
of atoms, but unfortunately
these electric temperatures
last for only a thousandth of
a second or less, so that sub-
stances cannot be exposed to
them for any length of time.

ety
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Left—Side view of one of the sun-power boilers, heated by sun's ray:

for irrigation pumps in Egypt.

The surface of the sun, on the other
hand, has an enormously greater tem-
perature and maintains that temperature
continually, thanks to vast amounts of
radiant energy generated inside the sun
which flow outward con-
tinually through its mass.
The most recent mea-
surement of the tempera-
ture of the sun’s surface,
communicated last winter
to the American Astro-
nomical Society by Miss
Charlotte E. Moore, also
of Mount Wilson Ob-
servatory, places this
temperature at 9,869 de-
grees Centigrade, equiva-
lent to nearly 18,000 de-
grees Iahrenheit. This
is somewhat greater than
the usual estimates, but is
probably correct. In any
event, the surface of the
sun unquestionably is
far hotter than anything
which scientists can du-
plicate on earth. Things
happen to atoms of
matter in the sun which
do not happen on earth.
That is why physicists
would like so much to get
earthly furnaces ap-
proaching the same tem-
perature.

One of the commonest
elements, carbon, has
never been fused in ter-
restrial laboratories. A
little carbon is vaporized
in electric arcs, but drop-
lets of liquid carbon
have never been ex-
amined because they can-
not be produced. No one knows what
they would resemble. Perhaps the liquid
would be dull and black like solid car-
hon. or like the graphite of lead pencils.
Perhaps, on the other hand. it would be
as brilliant and scintillant as a diamond.
It is not impossible that liguid carbon,
could it be produced, might cool into
actual diamonds instead of into black
carbon grains.

No scientist is much interested in
making artificial diamonds to be worn

as jewelry, but that is by no means the
most important use for these gerus.
Diamond is the hardest subsrance
known. It has remarkable mechanicai,
optical and atomic properties. Were it

DMt

The above machine,
invented by Marcel
Moreau, Jr., of San
Francisco, catches
the rays of the sun,
deflects them to a
focus by lenses, and
creates a heat at
that point sufficient
to melt refractory
substances. Right—
The inventor and
his fathes.
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reflected by the parabelic mirrors, which is used to generate power
The inclination of the mirrars is slowly altered thrcugh gearing so that at all times of the day they face
the sun. Right—View of the engine shed, from the irrigation pump end.

possible to cast fused diamond in lab-
oratories into shapes of scientific or
practical utilitv. enormous advances
might be possible in the study of crvs-
tals, the handling of the harder metals,

and in many other direc-

tions. Probably the mak-

ing of {fused carbon,
whether or not this be-
comes fused diamond,
will require great pres-
sures as well as great
heat. Present resources

of earthly laboratories
can provide the pres-
sures, but they cannot
provide the heat.

One difliculty which
prevents the attainment
of very great tempera-
tures 1n ordinary fur-
naces is that the heat
usually is supplied from
the outside of the pot or
crucible containing the
substance that one wants
to melt. No known ma-
terial that might bhe used
for crucibles could resist
the enormous heat neces-
sary to fuse carbon. The
crucible would melt be-
fore the carbon did. A
part of this difficulty can
be avoided by using the
(Continued on page 335)




Science and Invention

August, 1931

Above the clouds on an insect hunt. Only the light, small bodied, A streamlined

wind-borne insects are found in this region.

strap is mounted on each wing of the airplane to
equalize head resistance.

Planes Trap Migrating Insects

At |

igh Altitudes

The Mysterious, Sudden Appearance of Hordes of Devastating Insects
in Localities to Which They Are Foreign May Be Explained by Investiga-
tions Based on the Study of Insects Trapped in the Clouds by Airplane

of the bhirds which follow the

sun, the kings and queens of the
insect world. as disclosed by fascinating
research oi the upper atmosphere also
participate in nugrations. Entomolo-
gists have been using the airplane
to collect specimens at altitudes
never previously invaded for such
purposes.

New data {for the bibliographers
of the strangest facts known to
science have been furnished. For
example, balloon spiders, which
have no wings and are devoid of
flight power, have heen found by
the airplane hunters at altitudes of
10,000 feet above the ground. Curious
to relate, the insects found at the maxi-
mum elevations—some as high as 214
miles above the ecarth’s crust—are the
snails or sluggards of ilight. They are
in the light-weight small-bodied bugs,
weaklings of the insect world, whose
normal habitat is the carth, or very
close to it. Almost incredibly small
mites, gnats. wasps, flies and similar
nidgets among the bug ranks were
caught at amazing distances above the
surface.

Effective insect traps were evolved
and streamlined for attachment on the
wings of three national airplanes. One
trap was mounted on each of two wings
so that they could be operated simul-
taneously in order to equalize head re-
sistance. Each trap has 3 compart-
ments, the two end units being insect-
proof while the central compartment is
open and exposed directly to the air
blast as the plane races through cloud-

SIMULATING the seasonal flights

By G.

Inflating a pilet bal-
loon preparatory ta
making upper air in-
vestigations.  These
balloons are used
to ascertain wind
direction and veloci-
ty at the different
altitudes.

Inspecting air mail
near the Mexican
border for contra-
band. Recently
several pink boll
worms,  destructive
cotton crop despoil-
ers, were found in
a sample of cotton
sent by air. These
uninvited visitors are
not wanted.

H. Dacy

land. The insect-proof compartments,
respectively, accommodate 8 screens
which by means of control wires
manipulated from the cockpit of the
plane can be moved from the en-
closure and exposed to the full sweep
of the wind as desired for 10-min-
ute imtervals.
Fach screen is coated with a thin
layer of sticky material so that any
insects in the atmosphere at the
point of exposure will adhere to
the snare when they come in con-
tact with its surface. The mesh of
the wire is coarse enough so that it
allows the air blast to sweep through
it while the wires are close enough
together to (Continued on page 349)
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Can Science Measure Luck?

Do You Play Hunches? Have You Ever Held a Perfect Bridge Hand? How Many
Straight Flushes Have You Filled? s Success a Matter of Chance or Skill? What
s the Technique Employed by a Good Gambler?

was run at Aintree near Liverpool,

Eng., on March 27th. and Emilio
Scala, cofiec shop proprietor. collected
about $1,900,000 on his $2.50 lottery
ticket. 1In the same way Clayton C.
Woods, of Buffalo, New York, collected
nearly $900.000 and George Dyamond
of Africa nearly $600.000. That sounds
a lot like luck. and maybe
luck is the proper name for it,
but anyone can do the same
thing if he is willing to try it
often enough and live to an
unprecedented age. How?
Let us analvse this lottery.

According to reports be-
tween $3.000.000 and $9.000-
000 was paid into this lottery
for tickets. Let us take the
$8.000,000 figure to simplify
our arithmetic. One-quarter. or $2.000.-
000 of this monev, went to the lrish
hospital for whose benefit the lottery
was held. Assume that $2.000.000 more
went to cover the expenses incidental to
the lottery. It was less than this but of
about this order. This leaves $+4,000.-
000 1o be distributed to holders of
tickets. Half the money has disap-
peared. Your share is worth only $1.25.
That is all you would get if it were
distributed evenlv among the ticket
holders at this point.

But what is vour chance of winning
the first prize? 1f $8.000,000 were paid
in then, at the $2.50 rate. there were
3,200,000 tickets sold. Out of the
3,200,000 tickets vou have one chance
that vours will draw the winning horse.
Your chance is one in 3.200.000. If you
were to live for 3.200,000 vears and
each vear were to huv a ticket on this
same event then vou would probably
win first place in this steeplechase once.
You could look forwarc to this with

THE Grand National Stecplechase

i 2
A S ‘,",‘ o
b e 'g/(!\ N

By H. H. Sheldon

Professor of Physics,
New York University

Just how good are your chances of getting four of a

reasonable certainty. You might win
on the first trial, vou might win on the
three millionth. That is what makes it
interesting. But if vou kept on for the
full 3.200.000 vears vou would ulti-
mately lose money. You would ulti-
matelv pay one-quarter of vour money
to the hospital and in addition the cost
of running one lottery would {fall to
vou.

The great interest in the Grand
National together with the legalization
of gambling in various places, Nevada

Below—Mixing the
four million coun-
terfoils in prepara-
tion for the draw-
ing for the Hospi-
tal Sweepstakes in
Dublin, lreland.

P
. Above — The
e N = counterfoils are
e Y & N placed in the huge
1 1 .c_:ylinder_ The boy
is drawing the
P f . _ - names of entrants
LY £ -~ a
o in the race.
= o i

for example, shows a renewal of inter-
est in gambling. This is not surprising,
for man is addicted to enjoving those
things which most nearly resemble life
itselt. The gambling instinct is most
apt to show itself when a depression
occurs. \When the ordinary
means of earning a livelihood
fail, man is likely to try his
luck at the gaming table; for
every one believes he is
naturally lucky; those who
do not are rare.

Perhaps vou take exception
to my statement that life it-
self 1s a gamble? Let us see
what - Henri  Poincaré, the
ereat French mathematician,
has to say on this point.
“The greatest bit of chance is
the birth of a great man. It
is only by chance that there occurs that
meeting of two germinal cells of dif-
ferent sex containing precisely, each on
its side, the mysterious elements whose
mutual  reactions must produce the
genins. One will agree that these ele-
ments must be rare, and that their meet-
ing is still rarer. How slight a
thing it would have required to detflect
from its route the carrying spermato-
zoan. 1t would have sutiiced to deflect
it a minute fraction of an inch, and Na-
poleon would not have heen conceived,

kind?

and the destinies of a continent would
have been changed.” But this does not
apply only to the genius. Whether you
count vourself a genius or not, the
chance that a person exactly like you
in everyv detail should have been born
during the entire history of the world,
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Come seven! How often should that
fervent prayer be favorably answered?

is so slight as to be negligible. Yet
here vou are!
Can science measure luck?  The

answer to this is ves—perhaps not al-
ways. but usuallv. Let us take a simple
example.  Let us apply our method, the
law of probability, to dice. A single
die has six sides numbered from one
to six. When rolled it may stop with
anv one of these sides up. Supposing
I wish to bet that the five will turn up.
Then T should get odds of five to one;
for there are five wayvs which it can
turn up to show numbers other than
five and only one wav it can turn to
show a five. If I plav long enough at
these odds T will eventually come out

even. If I get better odds I shall make
money if T keep at it. Tf I accept
lesser odds T am sure to lose in the

long run, even though I may sometimes
have a series of wins.

1f I have a pair of dice then for each
side of one the other may turn up in
six different ways. That makes thirty-
six ways in all.  What chance have 1
of throwing a seven? I may throw 6-1,
1-6. 5-2. 2-5, 4-3, 3-+. That is six dif-
ferent wayvs of getting seven out of a
possibility of thirty-six ways. Again
the odds are five to one against me.

In a game of poker what chance have
I of drawing four aces? In 52 cards
there are four aces. My chance of get-
ting the hrst one is four in hitv-two.
In the remaining fifty-one
cards there are three aces.
Mv chance of a second is
three in tiftv-one. Similarly

Science and Invention

the chance of a third is two in fifty and
of a Jfourth one in forty-nine. The
chance of getting all four is the product
of these separate chances. It is but one
in 270.725!

Can you make money by gambling at
Reno? Not likely. If vou stav long
cnough vou will come out minus the
commission that vou pay to the owner
of the gambling house, or, il vou are
betting against the house, you mayv be
sure that yvour chance of winning is
less. by a very definite percentage. than
the chance vou are paving for. You will
never get an even hreak. The owner
will set his odds to collect all he thinks
he can get away with
and vet not discour-
age his customers. 11

The Casino at Monte
Carlo in which mil-
lions of dollars change
hands ot
the gaming
tables.
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you must gamble your only chance to
win is to bet on something which re-
quires some kind of judgment which
you possess. It mayv be that vou are a
keen judge of horses, cf hoats, of
boxers, of baseball teams. Whatever it
1s you must beconie expert in it if vou
are to come out ahead. But then would
you call it gambling ?

The science of gambling, more re-
spectably known as the laws of proba-
bility, underlies our whole knowledge of
science today.  Consider radio-activity,
for example. We are tald that one
radio-active clement is disintegrating at
such a rate that it will have dwindled
to half its present amount in five billion
vears.  How do we know? Radio-
activity has only been known since the
latter part of the last centurv. No one
has observed it for even half a century,
much less billions of vears Yet from
the laws of probability we know not
only this but more than this. \Ve know
that there are so many atoms in a speck
of radium that in spite of the fact that
there is a continuous release of radio-
active products it is a very rare thing,
from the point of view of an atom, to
have one of these radio-active explo-
sions. To quote Prof. W. . G. Swann,
President of the American Phvsical So-
ciety, speaking of a similar phenome-
non, “If a molecule were ro go about
saving that it had once seen one of its
brothers which had lost an electron. it
would be less likely to be believed than
would the storv of a miracle which had
claimed to be seen by only one person
since the dawn of historv. Yet these

(Continued on page 331)




August, 1931

Science and Invention

IN THE

SPOTLIGHT OF SCIENCE
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HE Germans. prohibited by the

terms of the Versailles treaty from
developing powerful motor driven air-
planes, turned their attention to craft
capable of engineless flight and have
reigned supreme in this line of endeavor
ever since. The history of gliding in
Germany is an epic tale in which one
record breaking adventure after another

™

160-Mile Record-Breaking Glider Flight

finds place.

On the surface the story
is all glamour. But for cach achieve-
ment wearisome months were spent
in preparation, numerous trials

% were  necessary and  several
% models and complete gliders were

+ % built before the perfect (at that
] time)  craft  was
cvolved  and  the

flight made.
The latest dis-

patches relate that

5 Herr Groenhoff took off from the

Mimich airport. and piloted his
glider 160 miles hbefore he touched carth

again. e landed at Kadan. across the
Czecho-Slovakian  frontier.  thus es-
tablishing a new world's record. Our

photo shows Herr Groenhoff’s glider
above Munich immediately after the
start of what proved to be a most aus-
picious flight.

Note gull-like form of the glider. It is
a far cry from the crude constructions of
Lilienthal. Pilcher. Chanute and Herring.

Soap Dust—Dynamite in Disquise

OLLOWING a number of unusu-
ally disastrous industrial explo-
sions the U. S. Department of Agri-
culture conducted a series of experi-
nments which proved that the dusts in-
cidental to the manufacture of many
products constitute a serious fire hazard.
Among the offending minute particles
which were labeled as dangerous when
present in sufficient quantities are sul-
phur, sugar. spice, coal, grain, starch,
Jeather, and cotton.
Now the U, S. Bureau of Mines an-
nounces the results of the separate and

independent researches which they have
been making along the same lines.  Ac-
cording to their tests soap dust is more
highly explosive and dangerous than
coal dust.

These investigations tend to prove
that soap dust must be most carefully
handled. Tn every experimental demon-
stration. the explosions produced by
soap dust were more violent than those
produced by coal dust. The Clement-
Fraser apparatus pictured here was
used in making the tests from which
these strange conclusions were drawn.

Flexible Mirrors

WO young physicists at the Cali-

fornia Institute of Technology have
discovered a means of producing a mir-
ror surface upon cloth, isinglass, mica,
cellophane and other flexible materials,
that can be extremely useful for many
purposes. Dr. John Strong and Dr.
C. H. Cartwright. the discovercrs of
the process, built a small electric fur-
nace capable of gencrating a tempera-
ture of 2000 degrees centigrade. At
this high temperature, within a huge
high-vacuum tube, metallic silver is
evaporated and deposited over the arti-
cles where a silvered surface is desira-
ble. The silver vapor condenses evenly
on the articles. forming a beautiful
lustrous coat of metal. It is possible to
use metals other than silver in this
process.

o

70

Pound Auto

HIS tiny Dorntraeger front-drive

autonobile might look as though it
were only a model for a real life-size
car, but it can make 70 miles per hour,
run 50 miles on a gallon of gasoline and
vou can garage it under the back steps
or in a small barn if you have one. It
took Edward A. Dorntraeger two years
to build this midget “limousine de luxe”
as he is explaining to Viola Rosebrock,
and the job was done entirely by hand.
Chased aluminum was used for the
bodyv. Over all dimensions are: height
26 inches. length 86 inches. It has a
66-inch wheel base and weighs only 500
pounds. Prototypes of this tiny gaso-
line bug might become very popular as
our love for speed and safety increases.




HIS boat, which can be

sailed, driven by manual
propulsion, or powered with
an outhoard motor, has been
successfully tested by its in-
ventor, Lee Hampton, who
has called it the Hampton
Sporthoat.

In addition to the regular
equipment for an outhoard-
motor-driven boat, Mr.
Iampton has provided an-
other type of propulsion. Forward of
the cockpit he has installed a hand-pro-
pelling mechanism.  Back of the for-
ward deck is the operator's seat. similar
to that found in a racing shell, for it
slides backward and forward.

In front of the operator is a driving
bar with a crosswise handle. This is
pulled back, as an oarsman would pull
his oar; the mechanism spins the pro-
peller driving the boat forward. At the
end of each stroke the driving rod re-
turns forward {reely and a flvwheel
maintains an approximately constant
propeller speed. After a few strokes,
the initial inertia is overcome and

manual operation requires less exertion.
The crait is reported to move forward

\__../
Windmill Motorless Plane

QUITE similar to the glider is this
windmill motorless plane, which
is being experimented with at the
Tempelhofer Airfield at Berlin. Hans
Richter is the pilot we see in the plane.
which has, as vet, remained on the
ground.

It is unique among gliders in that
above the 30-foot wings of the plane a
four bladed propeller is attached, which
rotates as the plane moves. This device
1s supposed to furnish stability. For the
ground tests, it is being utilized to de-
termine the resistance of the air. The
weight of the plane is ahout 150 pounds.
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Left—Lee
this sport

Hampton, the
boat,

manual propulsion.  Right—The

motor,

at quite a satisfactory rate.

The steering apparatus
resembles that of a plane,
somewhat.  You steer with
vour feet,shifting the rudder

and the propeller at the
same time. The propeller is
protected by a skeg that

automatically lifts it clear
of obstacles, when shallows,
driftwood, or rocks are en-
countered.

When the outhoard motor is used, a
control cable provides the means of
raising the skeg and propeller out of
the water and fastening them.

I'f the boat is maneuvered as a sailing
craft, the 16-foot pontoons and the SVa-

Mammoth Electric Lamp

HIS colossal electric  bulb, a

British product, was exhibited at
the British Industries Fair at Birming-
ham, England. It is reputed to be the

largest ever manufactured for com-

mercial purposes. In America, we

have our 50.000 watt lamp made by

the General Electric Company,
which compares rather favorably. Al-
though this lamp produces a brilliant
light, the intensity is weak in compari-
son with the flashlight bulbs now ob-
tainable.

inventor
demonstrating

mechanism which replaces rowing.
low—Another view of the new type of
boat
which may either be sailed, driven by
manual propulsion, or by an outboard
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Three-Type Auxiliary Sportboat Makes Début

of
the
Be-

foot heam provide sulfficient stability to
allow the safe use of the 22-foot mast
and 100 square feet of triangular main-
sail and jib, which can be raised to con-
vert it very quickly into a sailboat. No
centerhoard 1s necessary.—Boc Shiur-
macker.

Piccard and Kipfer Ascend

52,000 Feet in Balloon

N May 27, 1931, Professor Auguste

Piccard and his physicist, Charles
Kipfer, succeeded in a third attempt to
explore the stratosphere, 52,000 feet
above sea level, a height which no man
has ever hefore reached. The main pur-
poses of the tlight were not to attain an
altitude record, but to obtain informa-
tion on the radioactivity of the stars
and the variation of the strength of this
radioactivity at various heights: to ob-
tain new data on the origin of cosmic
rays, and to make measurements of the
ionization of the air.

For the tlight. the two scientists were
enclosed in an airtight aluminum sphere
seven feet in diameter, attached to a
hydrogen balloon. 100 feet in diameter,
with a gas capacity of 500,000 cubic
feet. A supply of oxygen was con-
stantly being fed them from oxygen
tanks, while the balloon was in flight.

Their first attempt to reach the strat-
osphere, September 14, 1930, which was
fully described in our December, 1930
issue of this magazine, failed because of
an insufficient supply of gas. The bal-
loon did not rise. The second attempt
was defeated by high winds.
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Autos Ride on Roads of
Cotton

E don't wish to set ourselves up

as prophets, but the latest devel-
opments in road construction methods
cause us to venture that in the very
near future. should the technique now
under test be adopted, highway surfaces
will be unrolled from huge spools and
laid upon the roadbed much as one
places a rug upon the floor. This ex-
periment was made near Gonzales,
Texas. In the new process a fabric
covering is laid upon a coat of tar,
which has been previously superimposed
upon a granite base.
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The new Boeing mystery bomber,
snapped at Boeing Field, Seattle,
Washington, just before it was
taken aloft for its first trial

flight.

A highway has been
given a fabric cover
as a finishing sur-
face in a recent ex-
periment. Results
were highly satis-
factory. This photo
shows a workman un-
rolling the ribbons
of cotton fabric up-
on which the autos
will travel.

Eggs 10 Months Old—Still Fresh

HE problem of preserving eggs

over extended periods of time is
solved. according to Mr. T. L. Swenson,
bacteriologist in the Food Research
Division of the U. S. Department of
Agriculture. Mr. Swenson claims that
the impairment in quality in cold stor-
age eggs results from a loss of moisture
and carbon dioxide. Prevent the escape
of these two gases and the eggs so
treated will retain their original Havor
as long as ten months.

The eggs are first dipped in oil in an
airtight chamber. While still in the oil
bath the pressure in the container is re-
duced to form what is termed a “par-
tial vacuum.” The pressure within the
egg shells falls to a correspondingly low
point. Carbon dioxide gas is next in-

troduced into the container until the
pressure rises to mnormal atmospheric
pressure (nearly 15 pounds per square
inch). Now the pressure outside the
shells being greater than that within,
the carbon dioxide and the residual air
push the oil into the pores of the shell,
forming a perfect hermetic seal.

T. L. Swenson,
bacteriologist in
in the Food Re-
search Division of
the U. S. Depart-
ment of Agricul-
ture, photo-
graphed with the
apparatus he de-
signed to preserve

eggs.

The ditch dig-
ger that cuts a
trench through
earth as easily
as a man goes
through a pile
of dust with a
broom.

Boeing Mystery Bomber an
"Angel of Death"

NCLE SAM’'S newest flying for-
tress, a giant bombing plane, built
at Seattle, Washington, received its
first tests on Boeing Field at Seattle
recently. Construction of this mam-
moth heavier-than-air machine has been
under way for nearly a year. The char-
acteristics of the ship have been shroud-
ed in mystery; details have been care-
fully withheld both by the factory
officials as well as by the government
inspectors. However, it has been ascer-
tained that the new “Death Angel” has
a wing spread of eighty-six feet and is
powered with two 575-horsepower mo-
tors. The power plants, which are
mounted on the wings, are expected to
drive the plane at a speed much greater
than that attained by any other bomber.
A full-load ceiling of 16,000 feet is
claimed for the craft. Besides her
regular crew of five men and armament
of four machine guns, -mounted fore
and aft, this “flying Dhattleship” is ca-
pable of carrying more than a ton ot
explosives.
The photo was snapped as the new
Boeing bomber was wheeled out for its
first test flight over Seattle.

Pipe Laying in the Modern Mode
IPE LAYING doesn’t present much

trouble to the Dutch in the Zuyder
Zee section if this photo is admitted as

evidence. They use the machine you
see pictured at the left. The ditch dig-
ger literally sweeps the earth away and
leaves a shallow, semi-cvlindrical trench
which is exactly what is required.
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Silent,- Light Weight, Igni-
tionless Aircraft Auto Engine

OTH French and German govern-

ment experts are reported to have
been favorably impressed by the new
Romeiser engine, designed for use in
both airplanes and cars. For the bene-
fit of our readers, we are presenting the
sectional diagram of its operation be-
low. If adopted, it is expected to work
a marked change in air and automobile
transport.

The engine uses heavy petroleum oil
as fuel and requires no carburetor, no
magneto and no sparking plugs, it is
claimed. As no ignition system is re-
quired and as the fuel is very difficult to
ignite, the most dangerous fire hazard
will be eliminated from autos and planes
powered with the Romeiser motor. In
addition it has fewer parts than the
average motor, /8 as compared to the
several hundred in each of the other
makes of engines.

The motor, because of its simplicity,
is 40 per cent cheaper to construct and
is reputed to consume half as much fuel
as other types that perform the same
work. It has an efficiency rating of be-
tween 50 and 60 per cent. The best of
the petroleum engines are only 25 per
cent efficient and the Diesel (which it
resembles somewhat, using the same
kind of fuel) is 36 per cent efficient.
The engine is said to work silently.
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Baby Speed Demons Enter

Motorcycle Race
HEY start training them young in
Germany . . . witness this trio of
grim motorcycle racers, so sure of their
prowess that each has taken a particular
friend along for the ride! Though the
ages of the entrants in the first Lilli-
putian race of its kind in the Rutt
Arena of Berlin range from two to
eight years, these little contestants ap-
pear to be taking the race very seri-
ously indeed.
The youngsters’ motorcycles are ac-
tually power driven, each one being
equipped with a Y5-horsepower motor.

Get ready, get set,
go . .. These child
cyclists are about to
start the first baby
motorcycle speed
race held in the fa-
mous Rutt Arena of
Berlin.

Though this stove
weighs only 110
pounds, it has all
the equipment of a
hotel cooking unit.

HTeap cooRrnin

Right—This aluminum
stove has place for
eight pots, but only
four burners are
needed to heat them,
Below — Miss Ruth
Peters firing the liquid
gas rifle exhibited at
the Chicago Outdoor
Show, in the Coliseum,
The gun holds 40,000
rounds of ammunition
and is ideal for rifle

ranges.

0

Aluminum Stove for the
Dirigible *'Akron"

HIS stove looks but a little larger

than a kitchen range to us . . . it
weighs only 110 pounds. Yet on it will
be prepared the food for the entire crew
of the giant naval airship, Akron, now
under construction at Akron, Ohio.

It is built almost entirely of alumi-
num and every attempt has been made
to minimize its weight. The stove has
places. for eight pots, but only four
burners are needed to heat them. En-
closed pans under each burner conduct
heat to the rear of the stove, so that the
top is evenly heated. The stove burns
compressed natural gas. An aluminum
gauze surrounding and enclosing each
flame prevents its spreading beyond
safe limits and igniting any stray gas.
Pilot lights that burn at all times lessen
the danger of fire or explosion. The
stove has two ovens,

Liquid Gas Rifle Latest in
Arms for Shooting Galleries

HE rifle Miss Ruth Peters is firing

was demonstrated to visitors at the
Chicago Outdoor Show. Its distinction
lies in the fact that it is a liquid gas
rifle and does not require the use of
powder or cartridges. The weapon is
the product of the Liquid Gas Rifle
Range, Inc., Rochester, N. Y. The gun
can fire 40,000 rounds with one loading.
Ammunition is supplied by a tank of
liquid carbonic acid gas, held at a pres-
sure of 50 pounds per square inch,
which is connected to the gun. The
rifle is noiseless, smokeless, and has no
recoil.

This gas rifle seems to be an ideal
weapon, but we are very much afraid
that there are certain features that limit
its widespread adoption. Perhaps 4f
the gas container could be made suffi-
ciently. small and conveniently portable,
a really satisfactory and practical
weapon for outdoor sports would re-
sult. Some inventors should get busy.

Portending Droughts

MERICAN glaciers, as rain and
snow gauges, disclose some very
disquieting possibilities about the future
water supplies of the western states,
both for drinking water and for hyvdro-
electric power, according to Dr. F. E.
Matthes of the United States Geologi-
cal Survey, who suggests that accurate
measurements be made periodically.
Studies have shown that one of the
glaciers on Mt. Rainier seems to have
shortened nearly three-quarters of a
mile since 1857. This decrease is a seri-
ous matter to Tacoma, which gets a
part of its power supply from the river,
which finds its source in the glacier.




August, 1931,

Press a Button and Photograph Yourself

NEW development in plotographic

portraiture, which permits the sub-
ject to pose and take his or her own
picture in quiet and contemplative soli-
tude, with due regard for pet vanities
and without the admonitions of a pho-
tographic assistant, was demonstrated
in New York City to invited guests at
John Wanamaker’s by Luther J. Sim-
jian, director of the photographic la-
boratory of the School of Medicine at
Yale University.

Although the studio and apparatus
embody new ideas in photography, Mr.
Simjian says that the most important
advance is in the psychology of photo-
graphic portrait making. The interest
the subject displays in posing himself
for front view or profiles induces the
naturalness of expression that makes
fine likenesses. In other words, no
more watching for the little bird. Mr.
Simjian has spent years in developing
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his method and building sev-
eral experimental machines,
but there is nothing tricky or
complicated about the new
method.

The subject enters the
studio alone and remains
alone. This reduction from
life size to actual portrait
size is effected by a concave
lens in front of the mirror.

When the desired pose is
ready the sitter presses a
button and the view is re-

corded by a hidden camera of
conventional type. After all,
a photographer never knows
when you look most natural.
Who, then, is a better judge
than yourself to tell you if a
photograph really does vou

, justice.
Photographing yourself is the best psy-

chological method. By an ingenious
arrangement of mirrors, he sees himself
either in front view or profile, his image

This is the gasocline-
driven engine,
equipped with rub-
ber-tired wheels,
which makes the run
between lIssoudun
and St. Florent.
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appearing in a mirror in the exact size
in which his finished portrait will appear.

During the various phases of de-
veloping the system, Mr. Simjian tested
his machines on Yale students.

Rukber-Tired Railroad Cars

HE steel wheels of our railroad

cars are responsible for a good deal
of the noise, bumping, and shock con-
nected with this form of travel. To
eliminate such inconveniences and add
to the comfort of the passengers,
France is experimenting with rubber-
tired car wheels. Rubber-tired wheels
have already been put on a gasoline-
driven car used on the line running
from Issoudun to St. Florent.

Power Ship "Jacona" Is Huge Floating Generating Station

HE New England Public Service

Company is trying to make sure
that the regions it serves will never
suffer an interruption in the supply of
electric current which they
require. There are going to
be no tie-ups of industry
because of insufficient water
power, through drought or
other catastrophe, and there-
fore lessened electrical cur-
rent.

The organization whose
headquarters are at Au-
gusta, Maine, operates eighty
generating stations in
Maine, New Hampshire and
Vermont. A few of these
are steam plants, the ma-

supply ship Jacona, will be towed to the
port nearest the affected area and con-
nected” to the line, to supply power
until conditions return to normal.

jority are hydroelectric. In Directly above is the switchroom of the
case of emergency, a float- “Jacona,” showing the control panels and oper- £
ing power house, the power-  ation desk. Below, to the left, is the "Jacona™

at anchor.

The generators are arranged for
11,000 volt “Y,” or 6,600 volts delta,
which permits of a rapid tie-in at any
point desired. The switch room, lo-
cated in the after cargo
hold space, contains the
low voltage switches. The
control panels for the en-
tire electrical system as
well as the communication
devices necessary, are lo-
cated there. The trans-
formers are below.

The floating power

house is equipped

with two 10,000
kw.turbhine
genera-
tors.

Here is one of the two 10,000 kw. turbines,
that run at 3,600 revolutions per minute,
which will generate power for the "Jacona.”
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Hot Steam from Wells

N order to obtain natural steam, bor-

ing operations have been extensively
carried on at Larderello, Italy. Re-
cently a deep well was dug; the result
was an upheaval of dirt, stones and gas.
The eruption created a terrific noise
that could be heard within a ten-mile
radius.

Engineers are attempting to find some
means of governing the steam dis-
charge so that its flow may be regu-
lated and put to some commercial use,
as has been attempted near the summit
of Mt. Vesuvius.

Here we have a view of the well,
with thick clouds of smoke escaping.

New Television Transmitter

T this year’s exhibit of the Council
of the Television Society of Lon-
don, held at University College, Lon-
don, Captain R. G. Wilson, one of the
members, demonstrated his new scan-
ning mechanism, which he calls a Pris-
mascope. This consists essentially of a
motor-driven drum around the periph-
ery of which are mounted a series of
prisms whose angles progressively vary.
When a beam of light is directed
against the revolving prisms, it is re-
flected and scans the object to be trans-
mitted or received.

One of the advantages of this appa-
ratus is its small size compared with
that of the normal disc scanner now in
use. It is seen
to the right.

Meteor Paralyzes Electric

Supply
ETEORS have always held man’s
interest, Dhoth because of their

threatening. dangerous characteristics
and spectacular effects. Here is one
that combined these features and was
still more remarkable hecause of its

unique appearance. This fragment of a
meteor tied up the electric service of
Herman, Neb.. for several liours on the
night of April 15th, until repairmen
could splice the main power transmis-
sion line it broke.

Raymond Christen-
sen of Herman,
Neb., is standing in
the hole created by
the impact of the
meteor fragment he

is holding.

Left—We see Cap-
tain R. G. Wilson
with his new televi-
sion apparatus for
transmitting and re-
ceiving.
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Diver Hunts for
Cannibalistic Trout

€€ HEN we go fishing, we'd like to

catch fish,” so the members of
the Rainbow Angling Club in Azusa,
Cal, said. And that’s why they hired a
deep sea diver, Jim “Sailor” Brown, to
rid their favorite fishing grounds of
cannibalistically inclined trout that de-
voured brother trout.

Jim “Sailor” Brown went bencath
the surface, wearing the helmet we see
him with. The bubbles escaping from
it attracted the fish, which he caught in
a net. He’s got two trout in his hand,
exactly the same age to a day. The
larger one turned cannibal; his abnor-
mal diet accounts for his size.

The offending trout were killed,

washed, cooked and eaten.

Starch from Sweet Potato
Culls

PROCESS for making starch from

sweet potato culls (inferior grade
potatoes) has been perfected, according
to a report of the U. S. Department of
Agriculture.

“The sweet potato,” says the report,
“is the second largest vegetable crop
grown in the United States, the Irish
potato holding first position. It has
been estimated that 10 to 30 per cent of
the sweet potato crop is graded as culls,
owing to the rigid requirements for
market potatoes. These are now wasted
or inadequately utilized.

“A process has been devised for man-
ufacturing starch from these culls,
where objectionable color can be largely
eliminated from the product, regardless
of the tints of the potato flesh. The
method involves the use of sulphur di-
oxide in the water used in grinding the
potatoes. The treatment apparently
keeps the pigments carried by the
starch in a reduced form until they are
extracted later in the process by a dilute
sodium hydroxide solution.”

Attention has heen given to the utili-
zation of the starch factory by-products
as a feed for stock.
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Synthetic Lightning Bolt of
132 Million Volt-amperes

ENGINEERS recently shot enough
electricity through an experimental
lightning rod to lift the Woolworth
Building off its base in less than 1/500
of a second! The giant “spark plug”
at the new Westinghouse high power
laboratory blazed into action for the
first time when over 132 million volt-
amperes leaped across the terminals to
tle lightning rod on test. There was a
burst of flame from each end of the
rod, and the report sounded like that of
a six-inch cannon, as the rod knocked
out the terrific lightning bolt.

“The results of the tests arc so prom-
‘sing,” said J. J. Torok, Westinghouse
lightning investigator and inventor of
the rod, "“that we are working night and
dav to finish its development as rapidly
as possible.”

“We hope it will affect greater econ-
omies in present forms of flashover
protective devices now in service; to
protect insulator strings on the over-
head transmission lines which supply
cities with light and power. In addi-
tion, it is expected to provide per-
manent protection against the ravages
of lightning and save the country mil-
lions of dollars a year.”

The device, technically known as a
“De-Ton” lightning protector, is used to
protect insulator strings on transmission
lines against flashover. It makes re-
placements unnecessary and eliminates
the patrolling of lines.

Invention
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Auto Carrier Bears 100-Ton
Burden

HIS truck will carry a load of 100

tons. It is the Scammell t-ans-
porter, which has 14 wheels, 12 of
{hese being mounted in pairs on rela-
tively short axles. Each axle can os-
cillate 1o conform to the contour of the
road. The carrier is attached to the
tractor by a single ball and socket joint
and “swan-neck.” The wheelbase of
the carvier is 40 feet long: to assist
head clearance in passing under bridges
the certre of the carrier can be de-
pressed hydraulically 9 inches.  The
rear wheels can he steered independently
from the back plat- [
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Coin Controlled Automatic

Salesmen

UTOMATIC merchandising in
many retail lines of business is
made possible by means of a new coin-
controlled mechanism, which is adjust-
able to respond to only the exact price
in coins made up of quarters, nickels
and pennies, all inserted in one slot.
Every price can be arrived at in two
ways by properly setting the apparatus.
In other words, should the goods cost
nine cents, the price can be made up
either with nine pennies or a nickel and
four peunnies. Properly set, the ma-
chine will receive either combination of
coins and deliver your product. Nu-
merous three-way settings may also be
secured for articles whose price is quite
high, in which your chances of making
change vary.

The machine will operate to deliver
an article for more than the price it is
set for: but never for less. All coins
inserted contrary to instructions are
automatically returned. For instance, if
the price is 89 cents, the instructions
might call for coins to be inserted in
the following order: Three quarters,
two nickels and four pennies. If the
nickels or pennies are introduced before
the quarters, the coins will pass out of
the machine, back to the customer ; after
the three quarters are inserted, you may
insert the nickels, and then the pennies.
In all cases the largest coins must be
inserted in the slot first then the next
in value, down to pennies.—Elmer FE.
Seidel.

Star Temperature Study to
Reveal Planetary Secrets

Here is Dr.
Theodore
Dunham, Jr., with
the photo-electric
cell amplifier he is

building.

form, from whick T
the operator can com-
municate with the
driver. i

HE astronomers at the Mt. Wilson
Observatory in California mean to
wrest the secrets of the stars and plane-
tary system from the high heavens.
Thev will have the largest telescope in
the world—a 200-inchi mirrored instru-
ment, and the most modern equipment
extant to aid them in their rescarches.
Now Dr. Theodore Dunham, Jr., one
of the scientists in the observatory, is
very much interested in measuring the
temperature of the stars accurately. He
is building a photo-electric cell and am-
plifier combination that responds to light
waves instead of radio waves.
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Plane Delivers Mail via
Blimp

SUALLY when mail is delivered

from an airplane cither the plane
must make a landing or drop a para-
chute bearing the mail. The first methocl
requires a landing field and takes a good
deal of time that is very valuable in
handling mail ; the second method is too
uncertain to be popular,

Now a new system is heing tested in
which mail is transferred in mid-air.
An Army plane flew under a blimp. The
blimp dangled a long rope. Occupants
of the plane seized it and tied a mail
bag to it. The bag was hoisted into the
blimp, which was brought close to the
earth so that it was able to deliver the
bag to the ground station without effec-
ting a landing.
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Eighteen Centimeter Wavelengths Eliminate Radio
Congestion

NTIL a few years ago wave-
lengths under 100 metres were
regarded as of no commercial value.
Now the International Telephone and
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Tongues as Living Tin
Mines

NSTEAD of silver tongued orators

one should refer to tin tongued ones,
according to DProfessor Gabriel Ber-
trand of Paris, who is well known for
his researches into the presence and
action of tiny quantities of copper,
manganese and other metallic elements
found in the organs of living creatures.
He claims that the tongues of cattle and
sheep contain nearly three times more
metallic tin than is contained in any
other part of these animals’ bodies.
Even so. the amount of tin is a few
thousandths of one per cent.

Previous investigations have shown
Professor Bertrand that manganese is
another element present in unusual
amounts in animal tongues. Possibly
both of these elements, tin and mangan-
ese, previously disregarded for their
importance in the living organism. have
something to do with the mechanism of
taste, a sense the chemistry and true na-
ture of which are still not understood.

Telegraph Laboratories have success-
fully put through a two-way cross
channel talk between Dover and Calais
on an eighteen centimeter (about 714
inches) wavelength.
The aerials used for transmitting
and receiving were less than
one inch long, the power
utilized was one half
watt.  The two-way
radio telephone cir-
cuit produced a con-
stant, clear recep-
tion. The reflec-
tors which con-
centrated the rays
into a fine beam
were ten feet high.
Tuning was so
LT sharp that almost
L3 i, R an unlimited number
of sets could be oper-
: ated simultaneously
within a small areca. The
waves are unaffected by
weather conditions,

Latest Mechanical Toy
in Paris

EMOTE control for toy racing cars—
that’s what the children of Paris
are going in for. On sunny mornings
you can see them line up their racers,
miniature models of their pet champion
driver’s speedster, and race these tovs
up and down the avenue. Although no
human hand touches the car itself, at
will the cars spurt ahead, slow up, or
come to a sudden standstill,

The child holds in his hand the com-
bination steering gear and drive mech-
anism which is connected by a flexi-
ble cable to the
toy. He runs be-
hind his automo-
bile manipulating
its speed.

The car pic-
tured is a replica
of the well known
Delage super-
speed motor car
used by the
racer, Benoist.
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Bleeding Aids Health of

Blood Donors

LOOD letting once used by doctors

for the alleviation of almost every
disease, may be said to have its benefits,
according to studies which Drs. Harold
W. Jones, Herbert Widing and Lyle
Nelson have made on a number of don-
ors of blood. So far as these donors
were concerned blood transfusion meant
merely the loss of a pint or less of
blood. All the male subjects gained
weight after the operation, the increase
amounting to from one to thirteen
pounds. Most experienced an unmis-
takable improvement in general health.
Especially improved were cases of acne
(pimples or blotches on the skin).
Those suffering from constipation
found this condition relieved by the
blood loss. The donors, of course, were
in fairly good health; blood letting
might have had different results on per-
sons actually ill.  Just why this loss of
blood should prove beneficial is not un-
derstood.

It is interesting to note that women
make poorer blood donors than men, es-
pecially when a full pint of blood is
taken from them. In these instances
the return of the composition of the

donor’s  blood

stream to nor-

mal was de-
layed.

[
A miniagture
model of
Benoist's rac- ?
ing car, with
the well-

known French-
man at the
wheel. P\
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utterflies and Moths

Easily Made Plaster of Paris
Mounts for Butterflies and Moths
Will Keep Your Best Specimens
Free from the Ravages of Insects

By George A. Smith

Supervising Principal,
Quarryville Borough Schools, Pa.

butterflies and moths is to place

them in glass-covered boxes con-
taining cotton for a backing. This
metliod is not so satisfactory because
the specimens require considerable at-
tention in order to keep them free from
insect pests. '

A better method of preserving butter-
flies and moths or even bugs is to be
had by using plaster of Paris mounts.
Mounts of this nature if carefully pre-
pared will last indefinitely. They will
provide a source of pride and interest
for the collector and valuable aids to the
nature student or teacher.

The collecting and mounting ma-
terials are simple and easily procured.
You will need a collecting net and a
poison bottle.  The net can be made
from a yard of green mosquito netting
sewed in the shape of a bag having a
depth of about eighteen inches and a
circumference of about the same length.
The net is supported by a heavy wire
securely sewed to the rim of the net.
One end of the wire is permitted to ex-
tend four feet from the rim of the net
which serves as a handle. Bend over
six inches of the wirce at the end of
the handle for a grip.

The poison bottle is made from a
quart size fruit jar with a screw top.
Place in the jar a lump of potassium

THE usual method of preserving

Method of
creasing the
binding tape.

or sodium cyanide the size
of a hickory nut. The |
cvanide can be purchased at
any drug store for a few
cents. Cover the cyanide in i

the bottom of the jar with a mixture of
plaster of Paris and water. Aiter the
plaster’ of Paris has “set” place over it
a piece of perforated paper. This can
“be removed when soiled by captured

This is how butterflies and moths preserved in plaster of Paris mounts will look.

specinmens. The poison jar is now ready
for use.

Here are just a few suggestions
about collecting specimens. Take the
net and poison bottle and visit a nearby
clover field in full bloom. The superb
beauty and splendor there will be at
vour disposal. Gently approach a speci-
men that is feasting on the clover
nectar, quickly cover it with the net,

carefully place the poison jar
under the net, close the net
in around the jar and force
—— the specimen into the jar.
Screw on the lid
and this beautiful

“ \\ bit of nature is
3 vours. The dead

X ¥ o
. e specimens  should

be transferred to
another container.
An empty cigar
hox serves this
purpose very well.

The next ma-

Cutting

the cor-

ners of the tape for

two sides of the
mount, .

terials necessary are a drying board,
a supply of common pins and small
squares of glass large enough to cover
the extended wings of the specimens.
The squares of glass may be cut from
broken pieces of window panes. The
edges of the glass should be rubbed with
a whetstone. The drying hoard is made
from a soft pine hoard and should be at
least three quarters of an inch thick,
six inches wide and twelve inches long.
A groove is cut in the board lengthwise
through the center. The groove must
be large enough to receive the bodies
of the specimens. It is best to prepare

several boards with different size
grooves. A half-round gouge may be

used in cutting out the grooves.

You are now ready to pin out the col-
fected specimens.  Pour them out on a
paper and proceed as follows: Place a
pin through the thorax of a specimen
and place it in the groove of a drying
board. Securely fasten it by forcing
the pin into (Continued on page 333)
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Would

Believe [t?

This Rooster's the Only One
of Its Kind

OMPARE this species of barnyard

fowl with the ordinary chanticleer
—there’'s a world of difference. And
it is mainly because this extraordinary
black feathered rooster grew a twenty-
two foot tail. Just notice how its
length exceeds the height of the man
alongside it. The fowl is worth $15,000
and hails from Japan.

This Lady Can Write!

O one can doubt Miss Thea Alba's
ability to write—she puts ambi-

g dextrouspeople
to shame. This
charming

voung woman has trajned herself so
that she is able to use each of her ten
fingers to write with, individually, and
simultaneously. Then she can write with
each hand, and with each foot, too. at
the same time, so that she could make
four different figures or letters while
we struggle along with one.

and Invention
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You

This black-feathered rooster is worth $15,000.

It's all because of his twenty-two-foot tail.

Modern medicine has

left no impression on
Have you any this Japanese.
Wourp Yaou
BerLieve IrT
photographs?
We will pay
five dollars for
every photo-
graph accepted
and published
on this page.
Send them in
to the Editor.

August, 193]

Runaway Auto Wrecks
Three-Story Building

N automobile driver lost control of
his car. It ran into a hydrant,
breaking the water main. As a result
a nearby three story dwelling was de-
molished within a few minutes, as can
be seen. The huilding was supported
by posts over a ravine. The torrent of
water rushing from the broken hydrant
undermined the house completely.—

R. 4. Johnson

First Rail in Our Railroads

ERE is a section of a lignumvita

(the hardest of woods) tie used
by the French in constructing the Pana-
ma R. R. It was necessary to bore holes
in this tie for the spikes owing to hard-
ness. To the left a small section of
granite sleeper and iron rail used to
build the first railroad in United States.

Curing Rheumatism?

AITH is the world’s most powerful

medium, so perhaps the aged Jap-
anese woman who is stroking the holy
bronze bull in one of the parks of
Kvoto, Japan, will be relieved of her
rheumatic twinges. The old Japanese
still cling to the teachings of their
fathers. According to legends handed
down from one generation to another,
there is nothing more efficacious for
curing this malady than stroking the
flank of a holy bull.
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Auto Axle Makes Punch Press

HERE is a very good use for a

section of the front axle of a junked
car. That is the little bench punch
press shown in the sketch.

The axle is cut off a short distance
from the voke, and the two spring bolt
holes are left for the back braces or
lever fulcrum arms as shown in the
sketch. The yoke is fitted with a ver-
tical arbor that is drilled and tapped on
one end for the reception of the punches
as shown and the top end is fitted with
a brake rod voke from a truck brake
rod. The bottom section of the axle
voke is then fitted with a set screw. aud
round dies made to sit in it as shown.

voke. We find that for very little spare
time and labor and from odd material we
have an excellent bench punch, handy
for hundreds of jobs from sheet metal
to brake lining, etc.—Chas. H. ITiley.

Paste of Emery Powder and
Hard Qil Is Handy

T is sometimes necessary to use an

ahrasive. A paste of emery powder
and hard oil is very helpful.

One place where the writer has used
sucl a paste to advantage is in touching
up the lawn mower. Here it is not prac-
tical to simiply sharpen each knife. as
the cylinder generated by the knives
in turning must be perfect, for the ma-
chine to cut right. By tightening up
the bar slightly, and then smearing the
heavy paste mentioned on it in such a
wayv that the mixture will be drawn in
between knives and bar while turning
the knives backward. one can put the
mower in good shape for cutting.

—JToln E. Hyler.

A

SMEAR PASTE ALONG BAR

Science and !nvention

Wrinkles and

First Prize, $5.00
Neat Substitute for Wide Clamp

OLD TIRE
INNER TUBE

PIECES TO BE -
GLUED TOGETHER-

OBS in the home workshop often

necessitate gluing in  which wide
clamps are needed. If none is handy.
the makeshift illustrated is just as prac-
tical and satisfactory as the usual stand-
ard equipment. [Pieces of old .inner-
tubing are laid across the parts to be
glued. The ends of the rubber are tied
tightly with a piece of stout rope. The
rope can be twisted and a considerable
amount of tension created with a small
stick in much the same manner as a
phvsician applies a tourniquet.—Frank
7. Bentley.

MIX PLASTER PAR|
WITH VINEGAR INSTEAD

Filling Cracks in Plaster Walls

HE plaster walls of every house.

no matter how well built and how
carefully fnished, eventually develop
cracks. Too often the repairs that are
made in these instances result in ugly
looking patches which later fall out.
making the spot look a good deal worse
than it did before the repair was at-
temipted. Here's a good way to make a
mix that when once applied will stay
put. The secret is that vinegar is to he
used instead of water to mix the plaster
of Paris. The mix will not set for
about 30 minutes. Put into the cracks
and smooth off and scrape away the
surplus with a case knife. ’

$5.00 is paid each month for the
Best Wrinkle or Recipe accept-
ed and published in these col-
umns. All others used are paid

for at regular rates. Address:
Editor, Wrinkles and Recipes.
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Recipes

Facing Up Pump Valve Seats

HE valve seats of a small pump

were badly pitted and no grinding
outfit was to be had. The following is
a good remedy :

Anneal a flat file and cut a piece long
enough to cover the seat of the valve to
he ground. Drill and tap a hole in the
center for a 3g-in. bolt: then reheat and
temper. Cut the head from a 3g-in.
bolt. about six inches long and square
one end as shown. Run the bolt down
through the piece of file about 3g of an
inch to act as a guide while grinding.
By placing this tool in a brace a neat
johy can be quickly done.—K. C. De-
mary.

BOLT
38X 6"

PIECE OF
FLATFILE

/

SQUARE
END

Tack and Nail Holder

ATTERED fingers and broken nails

are too oiten the rvewards of the
obliging gentleman who engages to
hang pictures or nail that piece of fur-
niture that needed attention for so long
a time. Sometimes the difficulty lies in
the fact that the nail must be placed in
a location that is bevond his reach. In
eliminating the possibility of this kind
of work resulting in bruised digits and
to enable the kind one to reach the high
spots this very simple device is most
effective. All you need is an old
clothes-pin and a flat stick. Fasten the
clothes-pin to the stick by a cord around
the head and a screw in the crotch. In
use, place your nail between the jaws
of the clothes-pin and then you have a
foot or two of extra reach depending
upon the length of the stick.—Louis
Andrezws.

FLAT STICK

This device will
make hanging
pictures easy.
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Your Sum
Made Tro

Overhaul Car

Your

By Arthur

Consulting

F the automobile is properly gone
:[ over mnow, many of the usual
troubles experienced at this sea-
son of the year are minimized or pos-
sibly avoided. The vital points to be
adjusted, sccured, lubricated or other-
wise attended to are shown in Fig. 1.
The radiator should be accorded a
thorough cleaning. which is best done
by disconnecting one of the lower hose
clamps and allowing water to flow into
the filler cap from a hose. The outside
of the core should be just as carefully
washed with a brush if it is clogged
with dirt.  Repack the pump and re-
place any hose that is peeled, cracked,
or brittle.
The gasoline lines and tank should
be cleaned Dby draining. 1f

Now

Described Below, and You Will Be Practically

Immune from Annoying Breakdowns During
the Summer

Science and Invention

mer [ri DS
uble Free

in the Manner

George
Luginecr

replace if defective. Tighten
up the universal joint flange
bolts and the spring hanger
bolts.

If the anti-freeze has ecaten
a hole through the radiator, if
freezing has broken a tube, or
if the wrench slips, the water
jacket will soon be emptied.
Emergency repairs are often
required. Almost anything can
prove of service, even a piece
of chewing gum. Soldering is the most
durable repairing job for the radiator.
The methods shown in Fig. 2, are of
use in making temporary and permanent
repairs. They can be applied without
removing the radiator. A tubular radi-

August, 1931

Fig. 4. Place your jack as closely as possible to
the wheel you are lifting.

Fig. 5. What net to
do to your spare tire.

can be used in the tank. A rubber
washer makes an effective seal. Cellu-
lar radiators can be patched with rubber
washers and a small holt through the
core.  Litharge and glvcerine as a
cement can also be forced into the leak-

ing cell.  For a broken filler

much sediment is drawn off, it
1s advisable to disconnect the ;
main feed pipe and blow this |
out with compressed air. The

commutator of the generator Al
should Dbe cleaned with- fine
sand paper on the end of a flat
stick.  The third brush should
be adjusted until only 10 am-
peres register as the output,
The distributor  should be

-~

[}
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/ \® ﬁﬂ ) !
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CORKING TUBUL AR TYPE

Ny INCORRECT

LINING DRAWN

R, BRAKE
BETWEEN RIVETS.

n
1]

INTERNAL TYPE
BRAKE, SHOE

. SOLOER

A rorgw

Y { souy anp
i g| RUBBER WASHE
cemenT
0F LITHARGE
AND
GLYCERINE |

c:LL\:u\n TYPE RADIATOR

EXTEANAL TYPE
£

BETTER METHOO:
ALLOW ENOUGH TO.
FILLUP THE SHOE.

spout  soldering is the only
remedy.  Use a small alcohol
blow torch, clean the metal,
heat well, and flow the solder
around the joint with flux.
The importance of good
brakes cannot be overempha-
sized. In emergencies these
are the only safeguards
against accidents and it is es-
sential that they be dependable.

wiped out, drops of grease
placed on the cam, and the
contact points set to the cor-
rect distance.

The intake manifold and
carburetor connections should he made
absolutely tight. The transmission and
differential cases should he drained
and the same filled with heavy grease.
Tighten up battery terminals, the hat-
tery clamps and examine the ground
and main cable for breaks or shorting;

Left—Fig. 2.
Fig. 3. Both wrong and correct methods of brake relining

How to make radiator repairs.

are illustrated.

ator with a leaking tube is repaired by
cutting the tube above and below the
break with a saw. Do not hend with
pliers, as the tube will split further.
Pieces of cork can be pushed in until
it is possible to plug and solder.

A patch bolt with an elongated head

SECURE ALL BOLTS
IN UNIVERSAL JOINT CONNECTIONS

TIGHTEN LP
ALL SPRING
HANGERS

DRAIN AND REFILL
TRANSMISSION AND
DIFFERENTIAL ..

BATTERY TERMINALS CLAMPS
CHECK AND FILL .

CLEAN OUT SECURE ALL AN ADJUST
GASOLINE INTAKE MANIFOLD CONTACTS
SYSTEM CONNECTIONS

TIGHTEN UP LOOSE RENEW PUMP
PACKING AND CHECK UP]

HOSE.

CLEAN
RADIATOR
INSIDE & OUTSIDE

oy

CLEAN DISTRIBUTOR

CLEAN COMMUTATOR
AND SET GENERATOR FOR
10 AMPERE: OUTPUT. -

Right—

Where brake linings are worn
thin, so that the embedded
brass wire is rubbing, relining
is in order.

The removal of the shoes
can usually be accomplished by taking
off the wheel and taking out the retain.
ing cotters and washers. A length of
good lining of required width can he
obtained from any accessory store, with
rivets. The old lining can be torn off
with heavy pliers and a sharp chisel
will cut out the rivets. The illustration,
Fig. 3, shows the important details with
regard to placing the new lining on the
shoes. Tn lining contracting brakes,
avoid the mistake pictured by allowing
surplus material as indicated in the cor-
rect method illustrated.

For expanding brakes draw the lin-
ing tight using a wrench as illustrated,
after riveting one end. Drive all
rivets solid, so that the lining cannot
be loose, and the results will be all that
is desired in the braking.

The time (Continued on page 351)

Fig. I. The time spent checking over these
points will be well repaid by the money
saved in repairs later on.

v

—le .
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Smoking Stand Combination

T'S quite a nuisance to get up from

a comfortable chair and scarch for
matches when vour pocket lighter does
not respond to energetic thumb motions.
And after vou have lit your cigar or
cigarette, the chances are that an ash
tray will not be near, aud you will have
to get up again. . . .

How much more convenient to have
one of these automatic electric combina-
tion lighters and ash trays at yvour side,
scientifically proportioned so that you
necd hardly shift your position to reach
for the featherweight torch. Lift it from
its receptacle, touch to the spark gap,
instantly a smokeless, odorless flame is
ready to light vour cigar. cigarette or
pipe. Returning the torch to its re-
ceptacle snuffs out the flame.

The attractive appearance of the
smoking stamd makes it an asset to your
living room. Surmounting the hlack
lacquered surface is a chromium-plated
top, which contains the service parts.
Tested and approved in our laboratory.

One Speaker at a Time

‘¢

¢ OLD the wire a minute while [

turn off the radio,” will be passé
after you have installed this device for
automatically

shutting off the loud

Science and Invention
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Scientific Aids
to Your Comfort

A Home Is As Pleasing and Livable as Its Household

Equipment.

Watch This Page for New ltems That Will

Make Yours More Attractive

By Mary Jacobs

speaker when you pick up the telephone
receiver. Gone also will be the im-
patient, annoying wait for the tubes to
heat up again after you have finished
vour phone conversation. It's the loud
speaker only, and not the radio, that has
been switched off.

The item is very reasonably priced,
and can be installed easily. It is
finished in smooth black to match the
phone, and can be obtained for either
the old standing type or a French type
instrument.  Tested and approved in

our laboratory.

Giving Yourself an Ice Pack

HAT pleasant, soothing feeling that

only an ice pack brings is too often
accompanied by uncomfortable, messy
tricklings of melting ice, when you try
to give yourself this Deauty treatment
at home.

Here is a new development that makes
ice packs as pleasant as they are benc-
ficial. A large metal spoon with a
pretty handle does the trick. It is coated
with a non-tarnishable chromium plat-
ing, and contains a refrigerant liquid
hermetically scaled within its ball. All
one need do is massage her face with
such a spoon, which has been kept in
the refrigerator to attain a very low
temperature. Tested and approved.

. .

Dishwashing Made Easy

OST housewives agree that wash-

ing dishes is the nearest approacl
to drudgery in their daily routine. Yet
at least once a day, plates and saucers,
cups and cutlery must be cleansed. Of
course, a good electric dishwasher re-
lieves the monotony of the task, and
makes it almost pleasant. But there are
many families which are not in a posi-
tion to purchase electric machines.

For them the dishwasher pictured is
ideal. It utilizes a water motor, not an
electric one. The machine, which is
portable, fits on the drain board of the
sink and operates from the faucet. Soap
is placed in a container attached to the
hot water faucet. A stream of water
is forcibly ejected upon the dishes; the
motor causes this stream to oscillate so
that though the dishes remain stationary
the movable jet of water plays upon all
of them with equal force. The mech-
anism works rapidly; less than half a
niinute is required to wash the dishes
when the dishwasher is full.

The equipment is enameled and when
closed resembles a large bread box. Of
course, it can he stored under the sink
when not in use. There are compart-
ments to accommodate 18 dishes, 6 cups
and 40 pieces of cutlery. Each of the
20 holders for knives and forks and
spoons has room for 2 of these pieces.
Tested and approved in our laboratory.

(Continued on page 347)

Names and Addresses of Manufacturers Furnished Upon Reques
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FLAP—
TACK _
\

OFF

STRING
STAGE

By

Ghost Writing

SMALL blackboard, about twelve

by fourteen inches, is passed

for inspection. Upon its return it is
suspended by means of two ribbons
hanging irom the fly about five feet
above stage level. Upon request various
spectators call number combinations of
four digits. which the performer chalks
upon the slate. After four sets of num-
bers have been called an assistant ap-
pears who hands the performer a ruler
with which the latter draws a chalk line
beneath the figures. Standing at some
distance from the blackboard the per-
former fires a shot, and instantaneously
without covering, the total to the rows
of figures appears mysteriously upon
the blackboard. TUpon inspection, the
addition proves to he quite accurate.
An off-stage assistant, concealed in
the wings, hears the numbers as they
are called, and pencils them down upon

| BACK OF FLAP

{§l COVERED WITH CLOTH
| TO MATCH
I} TABLE CLOTH

MIRROR

a small pad. e quickly adds them up
and writes the total upon a hinged sili-
cate flap, which he then folds, and con-
ceals in back of the ruler; he brings
the ruler and flap forward and hands
them to the wizard. In the act of draw-
ing a chalk line, aided by the ruler,
the magician sccretly attaches the folded

CROSS
SECTION

OF
BOTTLE

flap beneath the figures by two thumb
tacks afhxed to opposite ends of the flap.

As the shot is fired, the off stage as-
sistant pulls a thread to which has been
tied a clip that holds the flap in place
until the appearance of the numbers is
required.

The Spirited Mirror

ONJURERS and hogus spirit

mediums have for years heen us-
ing flap slates for producing spirit mes-
sages. Here is a brand new idea of
apparently producing a spook sentence
from the other world.

August, 1931

The master mind of modern mystery, who

has mystified Ex-presidents Harding, Taft,

Roosevelt, Coolidge, the Prince of Wales

and other celebrities, presents another of
his magic series.

The face of a hand mirror is wiped
to prove the absence of chemicals. It
is then placed in a paper bag, and given
to some spectator to hold.  After the
usual array of mystic acting the mirror
is drawn from its paper covering, and
a spook message written in white cray-
on is discovered upon the looking-glass.

The wizard emplovs a flap of thin
mirror glass, cut to size, to fit loosely in
the frame of the mirror proper. Be-
neath this flap, the message to later ap-
pear  has  been written beforehand.
Adfter the mirror has been shown. it is
placed face downward upon the table.
while the magician directs attention to
the paper bag. The mirror is now
hifted from the table, its back toward
the audience, and placed in the bag,
leaving the flap upou the table. As the
back of the flap has been previously
covered with cloth to correspond in
color and design with the table top
proper, it is not observed. The wizard

(Continmed on page 327)
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lron-Band
a Box with
Linoleum Strips

Scraps of Wood and Linoleum Will Enable

You to Fashion This Practical Wood-Box

for Your Fireplace. The Ornamental Strips

of Linoleum, Properly Treated, Appear to
Be Wrought Iron

By Edwin M. Love

HY not bhuild vour own fire-

-\;-\/ place wood-hox of slabs of

wood and pieces of linoleum?
Peened, studded with upholstery nails,
and painted black, the ornamental
straps so closely imitate wrought iron
as to deceive anyone, except under
close inspection.

Because it is light, and its grain is
well adapted to the weathered finish
given the box, cypress is first choice
for wood; but fir is nearly as good.
For the slab effect, and to lessen
warping, use two or more pieces of
random widths to make each side and
end.

Dowel the pieces together. Lay edge
to edge enough pieces to make the
width of a side, aimd mark across the
{aces several times with a pencil, thus
identifying the set. Joint the edges.
Fold two slabs together, face sides out
and joint edges up, clamp them in a
vise, and square lines across three
points, one in the middle, the others
near the ends. Set a marking gauge for
half the thickness, and score lines
across the others, using the guide
against the face sides. If the centers
are prick-punched, the bit point can be
placed more accurately. Bore 34-in.
dowel holes in 1 in. deep.

To emphasize the wood joints, cham-
fer the face corners of the joining
edges. A couple of light cuts on each,
made with a power joiner having the
{fence set at 45 degrees, are sufficient,
although of course a few strokes with
a hand plane will do the work.

When gluing-up, be sure to apply ad-

Constructional details of the handles and

position of the dowels.
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hesive to all joining surfaces. Since
the box may be called upon to hold wet
wood occasionally, it is well to use a
moisture-resistant  cement, such as
casein glue. Assemble stock for two
sides at a time, using a clamp on each
side and such wedges between the wood
and the clamp bars as are needed to

First cul cardboard patterns for the linoleum
pieces which are to serve as iron strappings.

keep the stock flat, not forgetting to
use blocks under the jaws to prevent
crushing of the edges outside. Clean
off all squeezed-out glue with a cloth
dampened with warm water.

Rip the sides and ends 11} in. wide.
Square lines across the ends for the top
lengths, and measure in 234 in. from
these to determine the slope of the
ends. If a power saw is used, set the
miter gauge by holding the blade of a
framing square against it, adjusting the

head until the 214-in. point of the
blade and the 1134-in. line of the

tongue lie on the same side of the
guide groove in the table. Cut one end
of the four pieces according to this
setting. and reset by the degree marks
for the other ends.

Simply butt-nail the ends bhetween
the sides, having sized the ends and
glued all joining parts.

The bottom fits inside. Be sure to
lay out the hottom dimensions on the
lower side, or the piece will be about 3%
of an inch too small. Glue and nail
this also.

The completed wood-box is an ornament to any living room.

The handles are hardwood, secured
to the box ends with lag screws
through the ends and the side parts.

If a blow torch is at hand, scorch
the box all over the outside, and scour
off the charred material with a stiff
wire brush. If no torch is available,
nearly as good results arve obtained by
rubbing the wood with the brush until
the hard grain is brought into relief.

Save time on the “iron” work by
cutting all pieces before attaching
them. Lay out full-sized patterns on
cardboard for each strap and corner
“iron,” cut them out, and trace on the
back of the linolewm. Turn them up-
side down for one of a pair. Tin snips
are convenient for cutting the leaf
parts in linoleum, hut a wide chisel is
best for the straight sections between.

Attach the upper and lower straps
first. Spread glue on the painted side
of the linoleum, press smoothly in
place. and secure with a brad at each
end and one in the middle. The
corner joints need not be closed per-
fectly since they are covered. Keep
the edges flush with the top and bottom
of the box. Butt the corner straps be-
tween, gluing the end ones first, and
lapping the side irons over them, to
give the appearance of angle irons.

Miter strips of Hnoleum around the
upper cdges, covering as well the ends
of the handles.

Draw center lines for the handle and
inner side straps. attach these irons, and
fit the corner clips, making neat joints,
as though the (Continued on page 349)

The "iron" bands. Note the upholstery nails

which stud the straps.
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Puzzling Wages

HREE mechanics whose wages, in

keeping with their abilities, were
unalike, started together on a job
which, when finished, brought them col-
lectively $598.

The work was completed in forty-
five days, and Jones and Brown labored
from start to finish. Robinson, the
third man, quit after working only two
days.

Jones, the best worker of the three,
received $313 for his 45 days’ labor, and
Brown, after adding up his receipts, re-
marked to Jones:

“If you and I had done this job with-
out any assistance from Robinson, [
would have earned $6 more.”

If Brown’s statement is correct, as-
suming that he and Jones would have
split Robinson’s two days’ pay in the
same ratio as their respective daily
wages, who can tell how much each of
the three men received of that $598°?

An Aerial Puzzle

ERE is a little problem that
cropped out while we were set-
ting up our radio aerials.

Y

Y
—21! Fe
17 Ft.
Y

24Ft.7

-

Having erected two poles, 21 feet and
17 feet in height and 24 feet apart. we
braced them Dby stringing wires from
tops to opposite bases, as shown in the
sketch. Just how high from the rocf
floor is that point of intersection of the
crossing wires?

The distance between poles is really
not essential data.

Science and Invention
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rize Puzzles

Polish

Your Wits

By &“"é\

THE Puzzle King presents the twentieth of a series of problems,

the solving of which will show if your mathematical ability is

bolstered up by logical reasoning. Prize winners of the May puzzles
and solutions will be found on page 351.

TWENTY-FIVE DOLLARS IN PRIZES

A

FIRST PRIZE of $10 will be awarded to the person sending correct answers to the four
puzzles accompanied by the best expressed analyses.

A SECOND PRIZE of $5 will be awarded for the next best analyses and correct answers

to the four puzzles.

TEN PRIZES of $1 each will be awarded to the ten persons who send the next best analyses

and correct answers to the four puzzles.

Answers must be received not later than noon, August 16, addressed to '‘Puzzle Editor,™
SCIENCE AND INVENTION, 381 Fourth Avenue, New York City.
All contestants must abide by the decisions of Sam Loyd, who will examine all papers

and award the prizes.

Papers of identical merit, tying for any one of the prizes, will each receive the full amount

of the prize tied for.

Sweet Charity

HE Brown sisters were given $100
with which to “stock up” the candy
table at the church charity bazaar. The
girls paid 62 cents per box for choco-
lates, $1.02 for bonbons, and $1.34 for
fruit glace. Then they priced their
sweets so as to make 12 cents per box
on the chocolates, 22 cents on the bon-
bons and 25 cents on the fruit glace.
Now, if they invested that $100 to the
best possible advantage in the three
kinds of candy, with the condition that
they must purchase exactly 100 boxes,
what was the largest profit they could
have realized on a sell-out?

A Puzzle in the Ledger

CCASIONALLY correspondents call

my attention to features in their
business affairs which provide puzzle ma-
terial. Following is an excerpt from such
a letter:

“I would like to submit a mathematical
oddity which I encountered at my office
the other day. It seems that some mate-
rial was purchased at list price, less 60
per cent., whereas the seller allowed us
but 55 per cent. :

“Experimentally, T deducted both dis-
counts from the list price, and found that
the net totals each consisted of the same
four digits, of course in different rotation.
Upon adding together these net amounts,

I was further surprised to find that their
sum contained the same four digits as did
the original list price, in different rota-
tion!

“The question is, of course—what is
the list price? In vain, I have looked
for two gross amounts that would fit the
description. That list price appears to be
a unique coincidence. Can you explain
the matter ?”

The correspondent’s so-called coinci-
dence is susceptible of mathematical

analysis, and it is quite interesting. How
would you go about discovering that list
price number of dollars, composed of four
digits?
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This self-serving tray can be painted to harmonize with any setting

you desire.
bearings,

ERE is a unique article which

has many uses in the home. On

the dining table, it eliminates
that unsightly “boarding house reach”;
at the tea table, the difficult feat of at-
tempting to pass plates, while holding
your own on your knee, is removed;
and at the sick bed, by placing the
server heside the bed, the patient can
easily help himself.

Constructed in three parts, the base,
pivot picce, and tray, it presents little
difficulty to the man who has a lathe in
his workshop. Mahogany is one of the
woods which give the best appearance,
but for the tca or breakiast table, or
the sick bed, where the other furniture
is painted, any wood, finished in pretty
colors, will answer perfectly.

The base is turned up first. Obtain
stock measuring 1347 thick and 107
square. Locate the face center, place
in lathe, and turn to a diameter of
014", The lathe is now stopped, and
the diameter lines are located while the
work is off the lathe. On one of the
faces of the stock, measure the follow-
ing distances from its center, 38", 174",
2147, 234”7, and 413”7, marking each
point clearly with a pencil.

The height lines are now located
along the side of the stock. Trom

the face on which the diameter lines
were located, mark off the following
heights. %", %", %7, and }4”, which

Do not allow paint to enter the groove of
if you would have the tray turn easily.

Science and |Invention

the

total the 134” thickness of the stock.
The work is to be replaced in the lathe.
While running the lathe slowly, place

‘HOLE FOR
N PRINT

. -~ Ve
PR SO s S— ., §
p o2 74l
T 2/
. ; . o 1/ 1
: BOTTOM FELT COVERED ~~ 8 4

| : BASE

the point of your pencil against the
marks just located on both the side and
the face, and hold it there until cach
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Revolving

Self-Server
for Your Table

Here Is a Device You Can Easily Build, in
Which the Tray Rotates Easily and Smoothly

By Edwin T. Hamilton

circle appears clearly. The base is now
turned up as shown in the base plan.
While still in the lathe, finish smooth
with sandpaper, taking care not to blunt
or dishgure in any way the design’s
outline.  The work is now removed
from the lathe.

Using a 34" bit, a hole is now bored
114" deep into the center of the base.
Start the hole in the center of the first
diameter circle drawn.

The groove in the basc accommodat-
ing the ball bearings is next cut. The
second and third circles from the
center, drawn on the face, represent the
inner and outer edge of this groove.
1t is 34” wide, while its depth should
be 3/16”. The ball bearings used are
34” in diameter, and as the base groove
{s only half of the entire bearing run-
way, it must be cut only half as deep
as the diameter of the balls. The re-
maining hali of this runway is cut in
the pivot piece.

The pivot piece is then turned up.
Obtaining stock 2”7 in thickness and 7"
square, locate its face center, place in
the lathe, and turn to a 062” diameter.
The work is now removed, and the
diameter lines are located on one of its
faces. From the dead center of the
face, those measure 347, 178”7, 2147,
and 234” out toward its edge.  Note
that these measurements are the same
as for the (Continued on page 342)
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ASSEMBLE SPOOLS WITH RODE
JHRIADED ON THE ENDS. -
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Full details for the construction of the table; about three dozen

spools are needed.

The dimensions for

this sewing basket will serve as a guide; they

may be altered.

An End Table and Sewing Basket
From Discarded Spools

Additional Tables, Particularly Ornamental Ones, Come in Handy . . . The Sewing Basket
You Can Readily Make Will Be More than Appreciated by the Women of the Family

AST month we told you how dis-
carded spools could be turned in-
to beautiful corner and hanging

shelves and magazine tables. This
month we take up another table of an
entirely ditferent style and a sewing
basket.

One can not have too many tables.
The one illustrated with this article can
he used to advantage as an end table, a
table to place by one's easy chair; by
the bedside; or anywhere a small, low
table comes in handy. Like all furni-
ture constructed {from spools, when
properly holted together it is extremely
sturdy and durable. Its fragile appear-
ance is deceiving, it will stand a great
deal of rough usage. The spools are
of light-colored, clear-grained wood
that will tinish in almost any way one
desires.

The construction of the table is not
ditfcult, and when it is remembered
that there are no legs to build (usually
the most difbcult part of a job of this
sort) the rest looks and is easy enough.
We would recommend that large spools
two inches in length be secured if pos-
sible. the kind that might come from a
drapery house.  With about three
dozen of these spools on hand (they
can usually be had for the asking) con-
struction operations can go on.

Patterns are laid out on paper for the
panel and for the feet, the wood is cut
to size and the top glued up, if neces-

By H. L. Weatherby

Director of Manual Training,
Montgomery County Schools,
Montgomery, Ala.

sary, to secure width. The drawing in-
dicates the method by which the ruail
under the top is joined. Glue blocks
arce used on the inside corners to fur-
ther strengthen these joints. Since the
holes for the rods are bored at these

The completed table, which may be used
anywhere a small, low table is desired, is a
good looking piece of furniture.

corners, care must be taken not to cut
in too deep for the rails, thereby weak-
ening the structure.

The feet and panel must be sawed to
shape, by the paper patterns already
prepared, the corners of the top
rounded and the steel rods or bolts pre-
pared for the legs. These rods should
be threaded on each end to fit the nuts.
Dies and die stocks can be purchased
for a few cents from five and ten cent
store tool departments; or the rods can
be threaded at the time of purchase at
the machine shop.

In preparation for boring the holes
in the rails and feet, the parts to be
bored should be placed together and the
locations for the holes centered up ex-
actly at top and hottom, otherwise a
twisted table may result. After care-
fully boring the holes, and a thorough
smeothing and sanding of all parts of
the frame, the spools forming the legs
are bolted to the frame, and the panel
and stretcher are glued in position.
When this has set, the top is fastened to
the rails by means of screws from he-
low, and the table is ready for the
tinish.

The sewing basket is one of the most
useful articles around the home. Every
woman needs something of this nature
to keep her mending thread, needles.
thimbles, and other sewing accessories.
The one illustrated is patterned some-
what along (Coniinued on page 339)
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Electrical Principles
from Easily

Performed Experiments

An Electric Laboratory Is Not Nesded to Master

Some of the Basic Principles and Laws of Electricity

. . . And You Will Derive a Great Deal of Enjoyment
from Trying These Stunts

By Raymond B. Wailes

Here's how a 2!4-volt flashlight lamp can be
lit from a [10-volt lighting circuit. A radio
potentiometer does the trick.

QUIPPED with several small
flashlight bulbs and sockets, a toy
transformer, a coil of wire or two.

and a bite from the electrical experi-
menter bug, one may learn some impor-
tant electric principles which will, no
doubt, not soon be forgotten. In the
vernacular of a well known electrical
trade school, one “learns by doing,” in
performing these experiments.

Motors, lamps, electrical heating de-
vices, and other appliances “pull’ or re-
quire more current at the moment they
start than after they have been operat-
ing for several moments. Becoming
warm after operating, the resistance of
the device increases to such an extent
that the current flow through them is
automatically reduced. If a coil of

B
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small wire is placed in series
with a battery and a flashlight
lamp, the lamp will hecome dim
if the coil of wire is heated with
a flame, due to the resistance of the
coil, greater when it is hot than when it
is cold. One will need to heat several
turns of the coil red hot in performing
this simple experiment.

AC or DC? Meaning, alternating
current or direct current? This ques-

If a magnet is held near a lighted filament

and vibrations of the filament can be ob-

served, alternating current is flowing through
the circuit.

tion has heen asked many times. If a
small 110-volt lamp is lighted with the
current in question, a horseshoe magnet
held near the fila-
ment will cause it
to vibrate if the
current is alter-
nating. If direct,
the filament will
simply lean to-
ward or away
from the magnet.
As magnetic lines
of force are set
by every wire

When the current is
broken, the lamp
flashes up very
brightly due to the
current  generated
by the collapsing of
the magnetic lines
of force in the coil.

321

The alternating current flow to a device such as a
lamp can be cut down if an iron rod is inserted
into a hollow core coil included in the circuit.

carrying a current, the magnet attracts
the filamerit and repels many times a
second, for, as the current is alternat-
ing, the magnetic field changes in
polarity many times a second. It is best
to use a lamp having a pig-tail filament
for this experiment.

One may light a 2.5 volt flashlight
bulb from the 110-volt circuit if a radio
potentiometer or rheostat is available,
and many of them should be in these
days of factory-made sets. The poten-
tiometer is put in series with a 110-volt
lamp, and the flashlight lamp is shunted.
or connected across the potentiometer,
making connections only at one end of
the resistance wire coil, and the contact
lever. Tt is at once obvious that with
the lever in the off position, a dead
short circuit is placed across the flash-
light lamp, and it will not light. Upon

Current flows through the tinfoil fuse and

lights the lamp; when the current drain is

increased by plugging in an electric iron or

heater the fuse blows. The experiment is
harmless.

moving the contact lever to include
some resistance around each lamp. some
of the current which flowed through
the potentiometer wire now also flows
through the flashlight lamp. If the
lever is moved too much, the flashlight
lamp will be burned out. With a 200-
ohm potentiometer, a 50-watt 110-volt
lamp and a 12 to 18-volt miniature elec-
tric light such as a Christmas tree light.
the adjustment (Continned on page 339)
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ANOTHER FORM OF
EXPANDING ARBOR \‘

INEXPENSIVE TYPE
OF ARBOR

MORE COSTLY ARBOR
BUT MORE ACCURATE

EVERY OTHER SLOT
FROM OPPOSITE END,

Fig. 1—You will find these arbors invaluable in turning

holtow cylindrical work.

HE holding of hollow cvlindrical
work for turning requires some

form of arbor. T1f inaccuracies of
002 to .003 inches in concen-

is to be done accurately.
inexpensive type should be use

11 any drilling and tapping
a jig
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For the

Home Machinist

Three Types of Expanding Arbors for Holding Lathe

Work, Methods of Keeping Pieces in Place to Avoid

Errors While Shaping, Means of Maintaining Accu-

racy in Tapping Stud Bolt Holes, and Various Kinds
of Cutters for Boring Jobs Are Considered

By George A. Luers

Supervisor of Ordnance Design,

of holes  Tn Fig.
of some

d. Tt is  the

tricity are allowable, a plain
arbor about .01 larger on one
end than the other, can be
used. 1f the outer suriace
and inner bore must be con-
centric, a more elaborate
means to hold the work is re-

CHUCKED

—~——e TILTED AFTER
MAKING CUT

quired,

In Fig. 1 are shown three
of the most usual forms of
expanding arbors for holding
the work. The making of

QORRECT METHDD

Sl
|
e~ WRONG NETHOD

REMOVABLE
BUSHING

these arbors is justified where
a number of parts of identical
size are required. The de-
tail dimensions for each of
these arbors is governed en-
tirely by the size of the work.
Where only one or two

WORK FIRM
WIRE HOLDS WORK FIRM
AGAINST CHUCK

= = —
v BLOCK 15 USEFUL |

ITH SHAPER CHUCK.
WITH SHAPER CHUCK. TAPPING

THIN STRIPS OF PAPER
INDICATE WHEN WORK §
SHIFTS IN CHUCK I||_

-:kkr_mow\er.t
--\, BUSHING

DRILLING L
1\\\\ J_

i S —

CLAMP

4 |

b
RIGHT ANGLE JiG BRACKET
OF CAST IRON OR STEEL
A

pleces of a part are required,
the work should be carefully
checked on the face plate of
the lathe, tested with an in-
dicator for true running, and
bored out as a last operation,

Where a piece of work comes out of
a shaper, with faces cut out of square,
it is most probable the work moved
while machining. In Fig. 2 a usual
fault in fastening work is indicated, and
means for correcting this condition are
shown. 1f work is chucked and the
cutting tool moves it, the faces will be
out of square. Where a rod or other
piece is used in the chuck jaws. to push
the work against the opposite chuck
jaw, the job will be held rigid. A "V"
block of the tvpe shown is very useful
for all around work purposes.

When chucking a job, the solidity is
usually determined by striking it with
a hammer. When the work is down
solid against the chuck, it gives off a
dead note. Strips of paper, under edges
of the job, will tell quickly when the
work shifts, for then the paper will get
loose. These thin test slips of paper
are easily and quickly placed, and scrve
as a safeguard, especially on important
jobs.

machined.

Fig. 3 (right}—An inexpensive |
ful in any jigging or tapping of

particularly  important, es-
pecially  where several stud
bolts are to be placed, If stud
holt holes are not perpendicu-
lar the long stud holts cant
sideways and work will not
assemble.

In Fig. 3 is shown a typical
example of a jig for drilling
and tapping, perpendicular to
the face of the work. The
“Z" shaped bracket can he
improvised from any scrap.
Bush the upper end and pro-
vide two bushings. One of
these bushings is for drilling
and the other is for the shank
of the tap. The jig is not
changed during the drilling

tapping of the work once
it has heen accurately placed
over the center of the hole,

In boring out large diame-
ters, a stout har must he used
to avoid deflection and the re-
sulting run-out of the hore,

Fig. 2 (left)—How to prevent movement of work while being
ig will prove help-

holes.

Naval Gun Factory, Washington, D. C.

4 are shown three good wavs
of mounting tools, to do bonng in cither
lathe

or vertical horing machine.
The upper view is of a simple
cutter, made from flat stock,
and held by a wedge, In the
center view is another simple
form of cutter, made for in-
serting through a hole drilled
through the bar. The cutter
is shaped from drill rod stock.
A taper pin locks it in place.
A more claborate and ad-
justable boring tool is shown
in the lower view. The blades
are separate and adjusted by
a tapered screw and held by
small cap screws,  The clamp
screws are used to take up
side play. These or varia-
tions of these forms of cutters
will meet most needs for bor-
ing out cylinders or equiva-
tent large work. With heavy,
rugged boring bars, the work
should be supported rigidly.

CLAMP
SCREWS

TAPERED

CUTTERS

Fig. 4—Be sure that your work is well supported and
will not move while heavy cuts are being made.

‘e
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This Department |s Conducted By and For You. Expressions of Opinion or Comments
Are Welcome. Please Address Them to Safety Valve Editor, in Care of this Publication.

Thanks!

THIS is my first and I have heen a reader
of Science axp INVENTION since (into)
This is really an
I say

the Exprrrimexter davs.
answer to the mathematics question,
where would our
sciences be if it
were not for
mathematics? H,
Patrie says in
SCIENCE AND
IxvexTioN feor
April, have
chemistry and
electricity.
Where would
both these sci-
ences be, if it
were not for
mathematics, and T also say that mathematics
is No. 1 of all sciences.

In closing, I say leave it to our Editor,
is SclENCE AND INVENTION is hard to beat
al any stage.

L. E. ARCHAMBAULT,

Cohoes, N. Y.

Harnessing Ocean Temperatures

I’VE been reading your magazine for a
number of years—and this issue—Janu-
ary—has an article that has me stumped, up
a tree, and guessing.

The article is the one about Harnessing
Ocean Temperature.

How can such a contrivance work? How
can a scientist with the (supposedly) brains
of Dr. Claude, imagine it can work? And
last—how in h— did you happen to pass on
and publish such an article?

Picking this scheme all to pieces—we'll
take it in two sections—the boiler and con-
denser.

Now it’s a cinch that in order to get the
water to boil and make steam, a vacuum of
several inches will be required. And, accord-
ing to the natural laws—the more vacuum,
the miore steam. So he will have to Keep
the vacuum pretty low in order to run the
turbine—even enough to run the vacuum
punip.

Now, when the steam rises to 144 lbs.
to the square inch—what has happened?
Simply—the vacuum is lost, the water quits
boiling, and

But why go on? Tven if the turbine
would turn on steam generated under a few
inches of vacuum, the vacuum in the con-
denser would have to be far lower than the
vacuum in the boiler. In other words, the
suction in the condenser would have to suck
the steam out of the boiler through the tur-
bine. Otherwise, the water would quit mak-
ing steam because the vacuum of the boiler
would be killed by the steam already gen-
erated. Tt is impossible to have vacuum and
steam pressure in the same boiler.

Now the condenser—and the supply pipe.

We all know that cold water goes down,
not up. And the system is used in the heat-
ing of buildings.

Even Dr. Claude admits it—as he drains
the cold water out of the bottom of the con-
denser. So how in the name of decency can
he buck the laws of nature and make that
cold water come up through that pipe? TIf he
can do that, why docs he not run said pipe
up on the hill, or tower, and run a water
turbine, instcad of a steam turbine that re-
quires cutside help to get its vacuum? All
he would have to do is let the great ocean
pressure shove the water up a few hundred
feet alove sea level, then turn it loose
through a wheel and put Niagara Falls out
of business.

No—TI've studied that article back and
forth, upside down and side-wise, and the
only place I can find where Dr. Claude knows
what he is talking about is where he says ‘it
takes more power to make it work than what
it will generate.”

Now, when you decide to publish any
more fanciful ideas. why not put a new de-
partment in the little old book and head it
“Nonsensical Scientists”™ and then let the
Perpetual Motion Nuts get busy and ex-
plain their ideas too?

Of course, I may be wrong. But I can't
sce how cold water will run up hill without
help. nor how a vacuum can be made in a
tank full of steam and still keep that steam
in there.

But just the same, I'll keep on buying
ScieEnce anp INVENTION hoping that some
one will come along and explain these things.

Iip Hagrpkr,
Los Angeles, Calif.

(Your assumption is quite correct as far as
it goes but the trouble with it is that it does
not go far enough. Did xou ecver take a
flask full of water, bring the water to a
botling point, then seal the flask and invert it,
and find upon sponging the bottom surface
with cold water that the water would boil
again?  Steamt 1s given off but if yvou con-
tinue te sponge the bottom of fask with
cold water. the water will continue to boil
in spite of the fact that the pressure within
the flask is being increased because of the
development of steam.

The same thing is true with the Claude
system. A4 reduction of the air pressure
causes the water in the boiler to give off
steam.  This stcam passes through the tur-
bine which is known as a low pressure type.
Coming out of the turbine the steam is
rapidly condeused and upon condensation it
again produces a vacuum which tends to de-
crease the pressure in the boiler and allow
more stcam to form. The operation is sub-
stantially the same as sponging the flask as
Just described.

It is perfectly true that cold water falls
and warm twater remains at the surface.
Howerver, 1t would be quite impossible for
you to sink an open ended tube ta a depth of
2,000 feet below the surface and expect that
the water would not rise in the tube to the
fevel of the ocean.

We suggest that vou glance through man-
uals of physics and review the text relating
to the latws of inter-communicating wessels.
Because this water is being brought up from

great depths, it is cold. Pumps carry the
water through the condenser and discharge
the cold water into the open sca. In this
waxy, there is a constant circulation of water
and the tube being insulated is always full
of cold water.

Unfortunately, in Mr. Claude’s original
experiments he cmployed more power to
maintain the system in operation than the
machine  developed. Nevertheless,  with
careful calculation of the various componcnt
parts you showdd be able to utilize the dif-
fercuce in temperaturcs to prodice power.—
Epitor.)

The Perpetual Pendulum
to A. C. Tingley

N answer about the

pendulum in the Peabody Museum, I wish
to say that this motion cannot go on indefi-
nitely because of friction.

Although it has
kept up this mo-
tion since it was
installed, each
consgecutive
swing is shorter
by a tiny frac-
tion of an inch
than the preced-
ing one. This
pendulum  will,
within a short
time, cease its
motion.

Why use up
valuable space in vour splendid publication
by printing problems in algebra and arith-
metic? It gives me inconceivable exasper-
ation to turn over a page and find, instead
of an article on how to make a model auto-
mobile, a long-winded article on how to ob-
tain algebraic formulae for finding out this
and that. Your numerous “How to Make It”
articles are wonderful, however. Increase
the supply of them.

Please do not tamper with your photo-
graphs. They are so obviously “touched up”
that I think you may as well change the
photograph altogether, to suit your particu-
lar taste. On page 13 of the May, 1931
issue, are some elephants that look perfectly
ghastly, due to your attempts to make them
easily seen.

J.LUN,,

Minneapolis, Minn.

(Thanks very much for your criticisms.
It so happceucd that the tone of the photo-
graph to which you allude was of a brownish
nature. We did not know that the retouch-
ing was going to be as prominent as it
wltimately became. We belicve that you will
find the photographic jobs in SCIENCE AND
INVENTION far better now than they were
in the issuc to which you allude. Every
cffort will be made to try to improve the
publication, so we are always thankful for
any suggestions we might receive.

There are many mathematically inclined
students wwho would not concur with your
opinion of a mathematical feature.—EDITOR.)
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Airplane Dope

(2395) Mr. Richard Johnson, Boston,
Mass., writes

Q. L. What is the composition of the
airplane “dopes” that are used to cover
the fabrics? What purpose does the
“dope” serve?

A. 1. The airplane dope that is used
nowadays is essentially a collodion solu-
tion of cellulose acetate or cellulose ni-
trate, containing sufficient softeners to
produce a smooth, uniform, flexible film,
which when dried tautens the fabric,
thus increasing its tension. A fabric-
covered surface without a protective
film would become slack or taut with
every increase or decrease of atmos-
pheric moisture. It would also lose its
strength rapidly and would give very
little protection to the interior wing
structures. Doping the fab-

Conducted by
Seymour A. Davidson

back. I examined all of these and
found them clear. Is it possible that I
connected the apparatus incorrectly? I
have the hot-water pipe connected to
the fitting in the center of the tank and
the cold-water pipe connected to the
titting on the left of the center fitting.
A. 1. If we understand your letter
correctly, you have reversed the connec-
tions to your hot-water tank of the cold-
water inlet pipes and the hot-water out-
let pipe. That is, the cold-water in-
let should enter the tank through the
hole in the center of the top. A pipe

Movie Technique

(2397) Mr. Howard Earle, Hadden-
field, N. J., writes:

Q. 1. In the Fox Film, “Just Imag-
ine.” which was described in the Decem-
ber, 1930, issue of SCIENCE AND INVEN-
TION, a laboratory scene is shown. Pro-
jecting from the laboratory wall are
two electrodes or insulators. Rings of
light, apparently concentric with the
projecting electrodes, are in motion and
pass and repass each other within the
limits of the electrode lengths. How is
this etfect produced?

A. 1. The effect of the rings about
the electrodes was achieved by double
exposure and stop motion camera work.
The rings of light of which you speak
were polished metal, placed on a black
velvet arm and moved a fraction of an

inch at a time. They were

ric-covered surfaces renders
them waterproof, tightens
the surface to conform to
the airfoil section and gives
a more nearly rigid wing.
Doped surfaces have from
209 to 259, greater tensile
strength and resistance to
tearing than the wundoped
fabrics and the weight of
the fabric is increased by
about seven-tenths of an
ounce per square yard for
each coat applied. In addi-
tion to strengthening and
tightening the surface fab-
ric the dope can be used to
act as a protective coating
to prevent rapid deteriora-
tion from weathering. A
clear film of either cellulose
acetate or cellulose nitrate

OHOT WATER
FAUCET -

HEATING
. UNIT

strongly illuminated while
photographed. The film
showing these apparent
rings of light was superim-
posed by double printing
method on the scene of the
laboratory. It must Dbe
understood by this that
the rings of light (metal
rings as described above)
were photographed sepa-
rately from the laboratory
scene itself. The superim-
posing techinique explains
how they were brought to-
gether in the film as shown
on the screen.

Regarding the stop mo-
tion phase, this is the same
technique as is employed to
show the gradual opening
of a flower on the screen or

dope is transparent to sun-

light, and sunlight is the

greatest factor in the deteri-

oration of dopes and fabrics

through the action of the ultra-violet
rays. For this reason pigmented dope
is used to cover the initial coats of clear
dope. The addition of the opaque pig-
ment prevents the actinic rays from
reaching the clear dope and fabric.

Hot and Cold Water

Connections Reversed

(2396) Mr. Thomas Elliott, Alexan-
dria, Virginia, writes:

Q. 1. T am up against a problem right
riow on a plumbing job and can't find
out what the trouble is. I installed a
new hot-water tank in my kitchen and
connected it to the range. I get plenty
of hot water, but the noise is unbear-
able. Crackling and clicking sounds are
heard whenever the water is heated. I

consulted two plumbers and they said I

had an obstruction in one of the pipes
or probably some trouble in the water

Left—Recommended plan for hot water system.

Right—Alternative system.

should lead from this point within the
tank to about a foot from the bottom of
the tank. The outlet to the heating unit
should be taken from as close to the
bottom of the tank as is practical. The
hot-water inlet from the heater should
enter the tank at a point midway be-
tween top and bottom. The hot-water
outlet to your faucet should be taken
from the top of the tank to one side of
the cold-water inlet and on the same
side to which the inlet from the heater
is connected,

An alternative system is also shown
in the accompanying diagram.

The Oracle is devoted to ques-
tions of general interest to our
readers. Direct mail answers
will be given at the rate of fifty
cents per question.

the movement of inanimate

objects such as dishes, cups

and spoons by their own ap-

parent volition. After each
trifling movement of the metal rings a
single frame of film was photographed.
When the reel was run off at regular
projection speed this slowly photo-
graphed motion of the rings appeared
to be both rapid and continuous.

Chief Sources of Helium

Are in U, S.

(2398) Mr. J. T. Waller, Los Ange-
les, California, writes:

Q. 1. If it is true that helium can he
extracted from metals, river waters, the
air and gas wells, how is it that the
United States has a monopoly on the
supply of this element as is so often
stated in the press?

A. 1. The only practical source of
helium gas that we know of today is
natural gas, of which it is a constituent,
that is found in North America, par-

(Continued on page 334)
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At the right i3 a view of my draft-
ing and specification offices where
a large staff of experienced ex-
perts is in my constant employ.

All drawings and spec-
ifications are prepared

in my offices.

My Offices
Just Across Street
From U. S. Pat.

' Y Id \
Protect our’ cas nvcntors ,
Take the First Step Today — Action Counts Y
If you have a useful, practical, novel idea for any new article or for an w L) §
improvement on an old one, you should communicate with a competent 3

Registered Patent Attorney AT ONCE. Every year thousands of appli-

cations for patents are filed in the U. S. Patent Office. F.requently two ; e
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. Delays of even a
few days in filing the application sometimes mean the loss of a patent.
Scol lose no time. Get in touch with me at once by mailing the coupon
below.

Prompt, Careful, Efficient Service

This large, experienced organization devotes its entire time and attention to patent
and trademark cases. Qur offices are directly across the street from the U. S. Patent
Office. We understand the technicalities of patent law. We know the rules and require-
ments of the Patent Office. We can proceed in the guickest, 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.

30

Strict Secrecy Preserved— Write
Me in Confidence

All communications, sketches, drawings, etc., are held in strictest confidence in strong,
steel, fireproof files, which are accessible only to authorized members of my staff.
Feel free to write me fully and frankly. It is probable that I 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 valuable to you. Simply mail the coupon and I 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

CLARENCE A. O’BRIEN
Registered Patent Attorney

53-K Security Savings & Commercial
Bank Bldg., Washington, D. C.
—Or
Suite 1106, Dept. D-14, Woolworth Bldg.
New York City
Please send me your free book, ‘How to Obtain a

Patent,” and your ‘‘Record of Invention” form with-
out any cost or obligation on my part.

Member of Bar of: Supreme Court of the United States; WINPT0 000 0 a0 320000590 PLIALER 09130092028 2 750
Court of Appeals, District of Columbia; Supreme Court, Address
District of Columbia; United States Court of Claims. i S Dnn Lo o pnaa ot DR R SR SRR SR S
PRACTICE CONFINED EXCLUSIVELY TO | """""""""""""""""""""""""
PATENTS, TRADEMARKS AND COPYRIGHTS i (Important! Write or print plainly, and address office l
q | nearest you) 1
e

e
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ATENTS SECURED
TRADE-MARKS REGISTERED

High-class professional services for
Inventors and Trademark users are neces-
sary for Proper Protection. We offer
you our facilities on reasonable terms.
If you have an invention send us a
model or sketch and description and we
|| will give you our Opinion whether your
invention comes within the provisions of
the Patent Laws. OQur book “HOW TO
GET YOUR PATENT” and Record
of Invention Certificate sent on request.
Delays are Dangerous in Patent Matters.
We Assist our Clients to Sell Their Pat-
ents. TERMS REASONABLE. BEST
REFERENCES,

RANDOLPH & CO.

PATENT ATTORNEYS
Dept. 172, Washington, D. C,

PATENTS—TRADE MARKS

All cases submitted given personal atten-
tion by a member of the firm.

Information and booklet free

LANCASTER, ALLWINE & ROMMEL
255 QOuray Bldg., Washington, D. C.

M{EN | Z.H, POLACHEK
yous, neks | e BROAVAYL

TRADE'MARK =y EE3EEN TR I (101

RLEG FPATENT ATTORNEY FROF. ENGIVEER
WHAT IS YOUR INVENTION?
Send me a simple sketch or a model for
Confidential Advice—Do It Now!

PATENTS

Write for Free Information, HOW TO OBTAIN
A PATENT and RECORD OF INVENTION—
or send drawing or model for examination.
MILLER & MILLER, Patent Attorneys
Former U. S. Patent Office Examiners
Dept. C, 1006 Woolworth Bldg., N. Y. City
261 McGill Building, Washington, D. C.

INVENTIONS
PROMOTED

Patented or Unpatented. In business over 30 years,
Send drawing and description or model, or write
for information. Complete facilities. References,

ADAM FISHER MFG. CO., 205-D,Enright, St. Louis, Mo.

PATENTS

BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS

Send drawing or model.
WATSON E. COLEMAN, Patent Lawyer
724 9th Street, N. W., Washington, D. C.
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ADVICE

CONDUCTED BY JOSEPH H. KRAUS

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.
Regular inquiries addressed to '‘Patent Advice”
cannot be answered by mail free of charge. Such
inguiries are published here for the benefit of all
readers. 1f 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 possi-
ble to de so.

Should advice be desired by mail, a nominal
charge of $1.00 is made for each question,
Sketches and descriptions must be rlear and ex-
plicit. Only one side of sheet should be written on.

NOTE:—Before mailing your letter to this de-
partment, see to it that your name and address
are upon the letter and envelope as well. Many
letters are returned to us because either the name
of the inquirer or his address is incorrectly given.

Page Turner

(1276) A. R. Dozier, Forney, Texas,
has submitted a sketch for a musie-
page-turner that can bhe adapted to
music stands and racks. He requests
our opinion.

A, We do not hold that the idea
which you have advanced is a material
improvement over many other forms of
page-turners that have been designed
heretofore.  One of the simplest con-
struction which we have ever seen
operated on the vacuum principle and
the page could he turned in either di-
rection. A simiple bellows operated by
the foot, another smaller one connected
to the stand and an air hose were the
only requisites. The rod which turned
the page gripped it because of the par-
tial vacuum that was produced. The in-
stant this was established, the bellows
would fill up and operate the rod to
turn the sheet. This page-turner would
take any size hook.

We do not hold that there is a market
for a device as complicated as yours.

Auto Flicker Stop-Lite

(1277) Mr. John Davanzo, Roseto,
Pa., requests our opinion of a flicker
stop-lite for automobiles.

A. Unfortunately, you have given no
information regarding the construction
of this stop-lite and it is impossible for
us to advise whether you should pro-
ceed or whether you should forget the
idea.  Thermostatic circuit breakers
have been developed. If you intend to
use one of the many products now on
the market and combine it ,with your
stop-lite, we would advise that you
would probably have no claim for a
fundamental patent. If your system is
entirely new. you might find it advan-
tageous to proceed further.

Obtaining a Patent

(1278) Mr. W. S. Cazort, El Dorado,
Arkansas, inquires whether ScCIENCE
AND INVENTION has a department or a
service which attends to taking out a
patent for an inventor.

A. No. We have not. We take ex-
traordinary care in recommending those
patent attorneys whom we know to be
competent and reliable.  In that respect,
we would advise that each and every at-
torney advertising in the columns of
this publication has been found to have
given satisfactory service to all of his
clients. We have never had a complaint
against any of them. We suggest that
vou communicate with them and secure
their literature, their terms and con-
ditions.

Carbon Monoxide Eliminator

(1279) Ar. Valente Burgos, Vigan,
llocos Sur., P. L. submitted a design
ior elimination of carbon monoxide by
a tank full of water, through which the
gases in the exhaust of an engine must
pass before they are released.

A. The method you have outlined is
very impractical and we do not think
that it would at any time be commer-
cially applied.

1. There is the necessity of constantly
replacing the water. 2. As the gas bub-
bles through the water. only portions of
the carbon monoxide will be absorbed.
3. There are carbon monoxide elimi-
nators on the market which do not re-
quire so much fussing and so much at-
tention and which make the exhaust gas
inert. 4. Your method creates a back
pressure on the engine which is not
found in present-day construction.

We cannot advise further action.

Safety Hand Brake Lever

(1280) Mr. R. F. Hardin, Kansas
City, Mo., has applied for a patent on a
safety hand Dbrake lever which cannot
become accidentally disengaged, to he
used fpr. cars or trucks. He requests
our opinion.

A. We certainly believe that you will
have a worthwhile idea here if vou
could manage to have it installed on
trucks and cars. Unfortunately, we do
not agree with you when you state that
the item camnot be accidentally disen-
gaged. Should there he any defect of
the spring contained within the hand
grip. this hand brake would not even
engage. It is of course true that the
greater the pressure against it, the
tighter the brake grip. We think vou
should be able to make something of use
or value out of this system and we
certainly wish you the best of luck.

Speed Boat

(1281) Mr. M. S, Chapman, Wheel-
ing, W. Va., has submitted an idea for
a speed hoat so constructed that the air
enters near the bow when the boat is at
speed and is forced through pipes to the
area heneath the hoat upon which the
hoat rides. He asks our opinion.

A. We feel quite sure that if vou
will have a patent search made on this
item, you will find that you cannot cover
the idea as basically as you might off-
hand assume. Many attempts have heen
made to do exactly what you are try-
ing to do and in the Spotlight of Science
we illustrated two or three of these
which have actually been built.




August, 1931

Magic
(Continued from page 316)

has now but to carry the trick to a
mysterious climax. The mystic writing
upon the surface of a mirror has a far
more spooky influence than the much
overdone slate message production.

The Enchanted Tumbler

HE magician, with a bottle of

choice wine in one hand and a
drinking glass in the other, advances
toward his spectators, and nonchalantly
pours some of the liquor into the glass
offering a drink to some thirsty member
of his audience. The wizard decides to
drink with this new made friend, but
looking about, suddenly realizes that he
hasn't another glass. As drinking from
a bottle is not being done by the bhest
people, or at least not after they have
passed a tender age. the wizard
magically  produces another tumbler
from space. which he slowly proceeds
to 11 with liquor, and {rom which he
drinks.

The glass is specially constructed in
that it has a thin wire loop attached to
its mouth, it was previously concealed
inside the bottle, The bottle is really
made of metal, and has been enameled,
and a label pasted upon it, to give it
the appearance of the real modern
bootlegger’s product. It has a hole to
allow the glass to be placed inside it.

The hand holding this bottle slips
the wire loop secretly over a finger of
the right hand, and by simply transfer-
ring the bottle from one hand to the
other, the glass is brought forward and
apparently magically produced. A bit
of misdirection to perform the trick
effectively is essential. A compartment
in the bottle (as illustrated) holds the
liquor.

Candle to Cigar
Transformation

SPECTACULAR trick, performed

with articles easily obtained, which
will deceive your audience quite as sat-
isfactorily as though high priced para-
phernalia and intricate apparatus were
employed, is next to he described.

Briefly. the effect consists of trans-
forming a lighted candle into an enor-
mous cigar, by simply placing a cylin-
der, which has been previously con-
structed of newspaper, over a candle
standing in an unprepared candlestick.

Upon removing this cylinder, it is
crushed between the magician’s palms,
and rolled into a small ball which is
tossed aside.

In its place, standing upright in the
candle stick, the mysterious cigar has
made its magical appearance.

As will be noted by the diagram. the
cigar is originally concealed inside of
the camouflaged candle, which is con-
structed of glazed paper, and contains
a small genuine candle stub, with wick,
for lighting. This candle is carried
away secretly covered by the newspaper
cyvlinder, bringing the cigar to view.
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TRADE-MARKS
COPYRIGHTS

FOR THE PROTECTION
OUR OFFER OF YOUR INVENTION
YOUR FIRST STEP—The inventor
should write for our blank form,
“RECORD OF INVENTION.”
Before disclosing your invention, a
sketch and description should be

made on our ‘“Record of Invention
Blank”, signed, witnessed, then re-
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mm-u.ﬁl jik—g! 5 EiEE: " turned to us and we will place it in
g"gﬂiiir'—r‘h"_?gg‘ — jﬁgﬁﬁ?ﬂ"" our fireproof secret files. We will also
@;?}g !! S h= fﬁ."mn.:{:'ﬁ give our opinion as to whether the
\\"'_ *% & ¥, invention comes within the Patent

'W.;\Ofﬁce definition of a patentable in-

*'ﬁvention. This “Record of Invention”
will serve as “proof of conception”
until the case can be filed in the
Patent Office. There is no charge
or obligation for this service.

VICTOR BUILDING

Our New Building Nearly Opposite U. S.

Office Specially Erected by
Us for Our Own Use

Write for Our Five Books Mailed Free to Inventors
Our Illustrated Guide Book

HOW TO OBTAIN A PATENT

Contains full instructions regarding U. S. Patents, Our Methods,
Terms, and 100 Mechanical Movements illustrated and described.

OUR TRADE-MARK BOOK

Shows value and necessity of Trade-Mark Protection. Informa-
tion regarding TRADE-MARKS AND UNFAIR COMPETI-
TION IN TRADE.

OUR FOREIGN BOOK

We have Direct Agencies in Foreign Countries, and secure
Foreign Patents in shortest time and at lowest cost.

PROGRESS OF INVENTION

Description of World’'s Most Desirable Inventions and Press-
ing Problems by Leading Scientists and INVENTORS.

DELAYS ARE DANGEROUS IN
PATENT MATTERS

TO AVOID DELAY: YOU SHOULD HAVE YOUR
CASE MADE SPECIAL IN OUR OFFICE to save corre-
spondence, secure protection and early filing date in Patent
Office. You should send us a model, sketch or photograph with
a description of your invention together with $25.00 on account.
We will make an examination of the U. S. Patent Office records
and if it is Patentable we will prepare the official drawings im-
mediately and forward them for approval. If the invention is not
patentable we will return the fee less the cost of the examination.

PAYMENT OF FEES IN INSTALLMENTS

It is not necessary that the total cost of a patent be paid in one
payment. We permit our clients to pay for their applications
in three installments as the preparation of the application pro-
gresses in our office.

ALT. COMMUNICATIONS AND DATA STRICTLY
AND CONFKFIDENTIAL. INTERFERENCE AND INFRINGE-
MENT SUITS PROSECUTED. OQur Large, Comprehensive Or-
ganization has been established for 3¢ years and offers Prompt, Efficient and Personal
Service by experienced Patent Lawyers and Draftsmen. We shall be glad to have you
consult us or to answer any questions in regard to Patents, Trademarks or Copyrights
witheut charge,

WE ASSIST OUR CLIENTS TO SELL THEIR PATENTS
Highest References—Prompt Service—Reasonable Terms

Patent
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Registered Patent Attorneys: Established 1898
MAIN OFFICES: 715 Ninth St., Washington, D. C.

BRANCH OFFICES: 1007 Woolworth Bldg.,, New York City; 1640-42 Conway Bldg.,
Chicago, Ill.; 514 Empire Bldg., Pittsburgh, Pa.; 828 Fidelity Phila. Trust Bldg., Phila-
delphia, Pa.; 1010 Hobart Bldg., San Francisco, Calif.
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“’An Address of Distinction” //I

] &
Greater Value

...Too

LiGHT, airy and spacious
rooms, luxuriously appointed
. . . tempting foods. Over-
looking the quict shores of
Lake Michigan . . . quickly
accessible to vacation
pleasures and business ac-
tivities. Value-for-your-
money i every detail of
service. Rates begin at $4 a
day. Permanent” Suites at
Special Discounts.
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D DAKE

HOTEL,. CHICAGO

Under Blackstone Management

ELECTRICAL
ENGINEERING

Complete Course in One Year

| A coxcise, comprehensive course in Elec-
trical Engineering for ambitious young men
of llmltegl. time to_ prepare them for the
opportunities offered in the electrical field.
38 years’ experience assures you maximum
training in minimum time,

Theory and Practice Combined
Theory and practice are closely interwoven
in classroom and laboratory. Mathematics,
Engineering Drawing and” Intensive Shop
Work. Students construct motors, install
wiring and test electrical machinery. Fire-
proof dormitories, dining hall, laboratories
and shops.

Bliss Men are in Demand

and hold responsible technical and executive
positions. Catalog on request.

B Lls ELECTRICAL

SCHOOL
148 Takoma Ave., Washington,D.C. |
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-
Be a Traffic Manager
Big Pay—Big Opportunity
Big business needs trained traffic men. At
least three Detroit manufacturers pay their
traffic managers better than $20,000 a year.
Train in your spare time for this highly
profitable profession. lLow cost; easy terms.

Write now for valuable 64-page book—FREE.
LaSalle Extenslon University, Dept. 8384.T, Chicago

UNPATENTED IDEAS
CAN BE SOLD

1 tell you how and help you make the
sale. Free particulars. (Copyrighted)
Write W. T. Greene

926 Barrister Bldg., Washington, D, C,
As one of the oldest
patent firms in Amer-

PATENTS sicticmi e

tors, at lowest consistent charge, a service
noted for results, evidenced by many well-
known Patents of extraordinary value.
Book, “‘Patent-Sense,” free. LACEY & LACEY,
635 F St.,, N. W., Dept. 15, Washington, D. C.
Estab. 1869.
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Among the Inventors

AN

Notice to Readers:

appreciable period of time elapses between the filing of a patent and the
date upon which the patent is granted.
quently move. We regret that it is quite impossible for us to supply the correct
addresses of persons whose inventions appear on this page, nor can we furnish
information about when the product may appear on the market.
prosecuted the patent cases can furnish the most reliable data.
are available at ten cents each from the U. S. Patent Office, Woashington, D. C.

During this interval inventors fre-

Attorneys who
Copies of patents

Two Person Rumble Seat
Rain Coat

UMBLE seat riders get plenty of

fresh air, but thex wmust also put
up with raw winds and chilling rains.
When ihe black clouds gather after a
hot, sunny day it doesn’t do the “grum-
ble scaters” much good to don slickers
and open wmbrellas.  The  thunder

shower or persistent rain usually wets
the open seals so thoroughly that rid-
ing on the soggy cushions becomes a
torment.

Now that the problem has been pre-
sented, here is the solution. When a
downpour threatens, simply cover the
entive rumble seat and its occupants
with a waterproof fabric in which holes
are provided for the faces of the two
interested parties. Even a clondburst
should leave the rear-seaters high and
dry, that is, at least in so far as every-
thing but faces is concerned. Mr. D.
W. Davis lad the happy thought that
finally resulted in this uscful article and
ihe patent mmber is 1,802,807,

A Raincoat for Your Hat

UMMER showers descend without
warning and, no matter liow short
the duration of the dowmpour, a straw

hat suffers when exposed to the liquid
“element”  But why riun your new
headgear when so simple a remedy is at
hand? According to Mr. J. Fleischnan

in patent No. 1,800,933, all you need do is
to cover the woven straw lheadpiece with
one of the newly invenied waterproof,
The articles
i

glazed paper proteciors.
may soon be awvailable
sises and shapes.

nuinerons

Cigarette Case, Lighter, and
Ash Tray in One

HREE-IN-ONE usually suggests

a certain well known machine oil to

us, but D. §. Beyer through patent wim-

ber 1,782,026 has grven us the oppor-

tunity to extend that phrase to smoking.

He is not satisfied with the ordinary

conventional cigareite case that cvery-

bodv can have. His device tncludes a

lighter and an ash tray, as a part of the
cigarette equipment.

Motor-Driven Sled

INTER and the accompanying

carpet of dazzling snow, which
covers the earth, bring fun and—trans-
portation problems. Trains are snow-
bound, autos skid and dig ruts twith
their driving wheels from which the
cars cannot climb, horses founder belly-
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deep in the crystalline forwmations and
wman can venture forth only on cumber-
some skis or unwieldy snowshoes. That
is all past if (his invention is generally
accepted. We will all be able to make
the rounds in winter as well as siwmmer
if we take advantage of the sled devel-
oped by Myr. I'. Wels. The inventor
has provided his vehicle with a wmotor
which drives a propelling screw located
beneath the sled.  The edges of the
screw are inclined at an angle of 45°.
In anotion the screw does wnot cut into
the surface of the snow but merely
presses it down so that the sled glides
forward and owver it. See patent No.
1.790.035.
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Oxidation-A Wonderful Tool

(Continucd from page 291)

dumped on the scrap pile it somewhat
resembles a skull. It was worth re-
claiming, but for many years skulls
were in the way, too big to be remelted,
and of insufficient value to be drilled
and cut apart.

Oxidation now does the work in a
tricky way. The preheating tlame of
the oxyacetylene cutting torch is used
to make a red hot spot on the skull.
Then the instant this flame is removed
the end of the quarter-inch pipe is
pressed against the hot spot, and pure
oxygen is passed through the pipe strik-
ing the skull at the hot spot. This starts
rapid oxidation of the pipe, which
starts to burn and becomes the fuel
in place of acetylene. There is not
enough iron in the slag skull to continue
the necessary burning action without
the pipe. Usually five holes. 3 inches in
diameter and 12 inches deep are burned
into each skull, requiring about fve
ntinutes of time for each hole, consum-
ing about 100 cubic feet of oxygen and
eight fect of pipe. In these holes are
placed sticks of dynamite, which are
exploded to blast the skull to pieces
small enough to go back into the fur-
nace for remelting.

After the hinged bottom of a furnace
is dropped to clean it out, a big sprawly
chunk of metal and slag comes from the
debris, which also becomes the target
for the oxygen lance. The lance may
be called on to burn its way through
the frozen tap or slag hole of a furnace,
plugged up tightly by metal accidentally
chilled while flowing to the ladle.

A fine job performed by this humble
oxidizing tool in combination with a
radiograph is shown. The cutting of
the riser of a big steel casting was
started by the machine torch, radio-
graph, using 120 1b. oxygen pressure
and 15 1b. for acetylene. This ma-
chine sent its cut to a depth of about
18 inches. Then one lance of 14 inch
pipe following the radiograph closely
sent the cut all the way through the
riser. ‘The burning of the steel left a

Courtesy Air Reduetion Co.
Radiograph for automatic cutting with
oxyacetylene torch.

molten ash and slag, which was pre-
vented from flling up the kerf or cut
by the second lance. A job like this
consumes about 6200 cubic feet of oxy-
cen, 400 cubic feet of acetylene, and 20
pipe lances 14 inch by 12 feet long, for
cach riser.

What could be a more interesting ap-
plication of the power of the oxygen

torch than when it is used far down
under the waters of the river or ocean,
to cut an opening in the steel hull of a
sunken vessel? The diver touches the
steel to be cut with a special carbon
electrode connected to a source of cur-
rent (the other supply wire being
grounded to the steel of the vessel) and
backs it away a short distance to start
an arc. This heats a spot red hot on
the steel. Then pure oxygen, from
the supply bhoat above, is allowed to
flow through a rubber hose and into
several small holes in the special carbon
electrode so as to strike the hot steel
and burn or oxidize its way through.

Acetylene does not work well as a
preheating flame for this underwater
cutting, The electric arc can maintain
a pocket of steam about its flame by the
hoiling of the sea water, and continue
to supply the required preheating flame
while the oxygen does the cutting. This
underwater torch is much in use by
the Merritt-Chapman & Scott Corpo-
ration in their wrecking operations, and
by others in submarine work.

Quite different from this deep water
use of rapid oxidation we find perhaps
the most unusual of all—the use of
liquid oxygen for blasting. Here oxi-
dation shows its greatest speed and
power. In this work a torch is not
needed. Cartridges are made of cheese
cloth bags, 434 inches in diameter and
18 inches long. filled with powdered
carbon. These are placed in a copper-
lined wooden box about 30 inches by
40 inches by 20 inches deep, and liquid
oxyvgen from special containers poured
over the carbon cartridges. They are
completely soaked with oxygen in a
few minutes. which increases their
original weight of 3 pounds dry to 12
pounds when soaked with liquid oxygen
explosive, LOX. These are taken to
the quarry and dropped by string or
wire down holes say 6 inches in diame-
ter by 25 feet deep, located from 12 to
20 feet apart. Sometimes 6 car-
tridges are placed in each hole, and
when detonated by an electric spark
they will blast about 350 tons of rock
per hole. These six cartridges cost
considerably less than the amount of
dynamite necessary to accomplish the
same result. The safety of LOX, as
it is called, is one of its chief character-
istics, as even a flame would only burn,
not explode it when it is not confined.
LOX has been transported in can con-
tainers as far as 800 miles with but
slight loss from evaporation: tests show
this loss to be only about 25 per cent
after 76 hours exposure to air. But,
when LOX cartridges are tamped
tightly down in a deep hole of rock or
coal the rapid oxidizing nature of the
liquid oxygen resists its confinement,
which increases the pressure to a point
where, when detonated with a spark, its
explosive power is about 10 per cent
greater than that of dvnamite. Here is
oxidation working with the speed of
lightning, but fully under control. Who
will say that man has not made oxida-
tion a wonderful tool?
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RADIO

made easy to learn

AT HOME

ADIO is a fascinating pro-

fession. Now you can become
an expert in any one of its twenty
different branches. Simply by
studying in your spare time at home
or at any of the four resident schools
operated by RCA Institutes, Inc.

It is not hard to study radio the
way it’s taught by RCA Institutes.
You learn radio by actual experi-
ence on the latest type of radio
equipment. And you need not give
up the position you now hold. You
can study an hour a day or any
number of hours a day, at home in
your spare time.

The RCA Institutes’ Home Labora-
tory Training Course teaches you in
a most thorough manner. You
learn about servicing, operating,
radio telephony and telegraphy...
also instruction in sound motion
picture installation, maintenance
and repairs. And you receive at no
additional cost the complete RCA
Institutes’ home laboratory equip-
ment, a modern outlay of apparatus
furnished to every student, ena-
bling you to easily solve radio
problems.

| RCA INSTITUTES., Inec.
- — ——— ———
RCA INSTITUTES, Inc.,
{i Dept. EX-8
} 75 Varick St., New York, N.Y,

Gentlemen: Please send me your FREE book which
tells about your laboratory method of radio instruc-
tion at home.




330

Science and Invention

August, 1931

Whirlwinds on the Sun

at ¢ in Fig. 3, a row of sun-spots were
to start exactly in line, after a revolu-
tion or two, they would appear as at &,
the spots necar the equator having forged
ahead of the others.

Sun-spots  show a  characteristic
structure.  All of them possess a dark
central region, known as the umbra,
surrounded by a lighter area termed the
penumbra.  The umbral diameter varies
all the way from 500 miles, for a small
spot, up to about 50,000 miles for the
largest.  The penumbra may measure
two or three times the diameter of the
umbra. That a sun-spot is a depression
rather than an elevation is shown by
its behavior near the edge of the disk,
when the penumbral region on the side
toward the center of the sun appears
much narrower than the region toward
the edge,.

Sir William Herschel's Sun-Spot Theory

This very discovery led Sir Will-
iam Herschel to suppose the interior of
the sun to be a cold, dark, solid mass, on
the outside of which was a fiery hot and
luminous cloud layer termed the pho-
tosphere, the surface that we see. Just
below, he conjectured, there must be a
stratum of insulation, protecting the
cool interior from the blazing outer cov-
ering. A sun-spot, then, would he
merely a hole in the clouds, through
which we discern the dark nucleus.
Herschel’s ingenious theory, propound-
ed about 140 years ago, held the stage
for well over half a century, gradually
giving way to other ideas, until the
modern conception of  spots  was
evolved, due largely to the researches of
George Ellery Hale at Mount Wilson.

The rapidity with which spots de-
velop or disintegrate varies widely, as
does their length of life. Most spots
are quite ephemeral, lasting but a day
or so. Qccasionally marked changes
are noted within the short space of a
few hours. Many spots last for weeks,
the “endurance record” being held by
one that existed for eighteen months,
The average number of spots visible at
one time varies greatly in a way that
tends to repeat itself about every eleven
years, as depicted. Spots never occur
ncar the poles of the sun; they are re-
stricted to two zones on opposite sides
of the solar equator, bounded approxi-
mately by the fifth and fourteenth paral-
lels of latitude. The complete period,
from spot mimimum back to minimum,
is known as a solar cycle. The early
spots of such a sequence are usually
found rather near the fortieth parallels,
but as maximum is approached, the en-
tire belt is generally fairly well spotted,
while the last trailers of the cycle hug
the equatorial section. The causes of
this peculiar behavior, or even of the
variation, are not known. The close-
ness of the period to Jupiter's revolu-
tion-time about the sun has led to the
suggestion that planetary tides may be
responsible, but this and similar expla-
nations, like meteoric bombardment, ap-

. *The nature of auroras will be fully discussed
in the next article of this series.

(Continued from page 284)

pear to be inadequate and are not gen-
erally accepted. The trend of astronom-
ical opinion appears to be toward the
belief that sun-spots are the result of
internal rather than of external dis-
turhances.

In one sense, the term solar atuios-
phere is a misnomer since the sun is
gaseous throughout. The outer fringe
of the sun is partially transparent and
it is this layer of gas that is usually
spoken of as “the atmosphere.” There
is, however, no sharp division between
this and lower levels, as in the case
of the earth. We can see only the top-
most parts of the storm-stricken
regions: in all probability the violent
upheavals originate far below the visi-
ble surface.

A terrestrial tornado is likely to oc-
cur when the barometer falls to an un-
usually low mark. Air will, of course,
tend to flow toward a low-pressure area
and, in so doing, acquire rotational
velocity (cyclonic motion) as well as a
lowered temiperature. = Sun-spots are
whirlwinds produced in quite an analo-
gous manner. The curved filaments at
the edges indicate the rotation; the hol-

Fig. 3—If sun spots were lined up as at a,
they would appear as shown at b, after the
sun had completed a few revolutions.

lowness of the spots shows that we are
looking down into the top of the “tor-
nado funnel”; the blackness of the
region attests the lowness of the tem-
perature, for the cooler gases do not
radiate as much light and heat as the
neighboring hotter regions. It is ob-
vious that so great a difference of tem-
perature as exists between spot and
photosphere cannot arise by itself.
Furthermore, the forces that cause
a spot must continue to operate through-
out its life; otherwise, the unequal tem-
peratures would rapidly be evened. The
rapid whirl of the spot acts like a cen-
trifugal force-pump, the gases being
sucked upward from the hot interior
and cooled by expansion, a natural pro-
cess that is reproduced mechanically by
the popular “iceless” refrigerators of
today. The giant hailstones that fre-
quently accompany terrestrial tornadoes

are frozen by an action of this sort. Tt
is interesting to mnote that a sun-spot
is by far the most powerful refriger-
ating device known to science, for here
we have a continuously maintained dif-
ference of some 2000° in temperature
between spot and surface. One must
not jump to the conclusion that sun-
spots are truly black: 'They appear so
only by contrast with the much brighter
background. If it were possible to blast
the sun into sudden obscurity, leaving,
as a fragment, a single large spot, do
not imagine that the earth would De
plunged into darkness, for the light or-
dinarily emitted by the “black” spot
would illuminate the earth with a bril-
liance surpassing that of the full moon
by more than a hundred fold.
Everyone knows that electricity,
flowing in a coil of wire, will generate
a magnetic field. The matter compos-
ing sun-spots is made up of atoms, frag-
ments of atoms, and electrons (negative
electricity), for the collisions between
the atoms tend to smash them to bits.

Do Sun-Spots Affect the Earth?

Zeeman discovered that light emitted
in a magnetic field has decided pecu-

liarities. For example, we know that
one of the yellow “D" lines of sodium
is split by magnetic force into six

while the other line is separated into
four components. Hale employing pow-
erful instruments searched for such
an effect in sun-spots and concluded,
since he found their spectral lines di-
vided in the manner above described,
that the tornadoes are truly enormous
magnets.

Sun-spots do affect the earth. We
have known for years that the appear-
ance of a large spot group is often
marked by terrestrial magnetic disturb-
ances, e. g., interruption of telephonic
and telegraphic communication and the
occurrence  of  brilliant  auroras®.
TFFurthermore, the researches of Abbot
and his co-workers indicate that the sun
gives off a slightly greater amount of
heat during the part of the solar cycle
when the spots are most numerous. In
spite of this. the temperature of air
near the earth’s surface appears to be
cooler than the average at sun-spot
maximum. probably a secondary effect
arising from altered atmospheric trans-
parency. It has been suggested that
rainfall, also, is partially  dependent
upon the prevalence or absence of spots,
and, though the evidence for this is not
entirely conclusive, it is not unlikely
that such a relation exists. But the
pseudo-scientists who claim that they
can predict next week's or even tomor-
row’s weather from the configuration
of sun-spots, are either charlatans or
grossly self-deceived. Tt is true that
knowledge of the nature of sun-spots
and of their relation to terrestrial phe-
nomena is in its infancy, but science has
progressed far enough to determine
definitely that spots have no more than
a secondary influence upon the weather.
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Can Science Measure Luck?

(Continued from page 302)

jons play an important part in certain
aspects of atmospheric electricity. Simi-
jar remarks may be made about most of
the phenomena which are vital to mod-
ern physics.”

Sir Ernest Rutherford has said that
the number of molecules in a cubic
centimeter of air is so vast that if every
human being on the surface of the carth
began counting them at the rate of three
a second cach. it would take 300 years
to finish the job. Yet using the laws of
probability we have been able to count
the number of molecules in a cubic centi-
meter with greater accuracy than it is
possible to count the number of indi-
viduals living in New York City.

Business—Organized Scientific
Gambling

Not alone in science hut in every field
of business do we use this science of
gambling. Suppose. having a thousand
dollars, T decide to start a life insurance
company. [ insure vou for a thousand
dollars and tomorrow vou are killed by
a taxicab. My insurance company is at
an end and T have lost all but vour first
premiunt of my original capital. That
was not good business. But suppose 1
have $100.000 and I insure a hundred
people in different localities and in dif-
ferent occupations for a thousand dol-
lars each. Surely not many of them
will die at once. and if I charge a proper
premium the chances are that I will have
collected enough money to pay off any
claims as they may come due. But still
there would be a good chance of my
company going on the rocks. But if 1
insure ten thousand or a hundred thou-
sand persons, then my company has re-
moved all the chance from the venture.
It has now become a business and if I
have based my premium on the age, oc-
cupation, condition of health, and so on,
of my clients, and have added an
amount which the laws of probability
tell me should yield me a fair return on
the capital invested in the business, then
I may be sure that T will actually realize
the predicted return within close limits;
the closeness improving with the extent
of the business.

In the same manner railroads de-
termine the number of cars necessary on
any given train on any particular day.
The telephone company estimates the
number of calls probable at any particu-
lar hour and has a sufficient number of
operators present to handle them. All
these things can be determined before-
hand on the basis of past statistics.

As precision increases our laws of
probability give us more and more
valuable information. This has been
very well illustrated by Dr. Wilmer
Souder of the Bureau of Standards.
“We are so accustomed to the usual
methods of description. which are only
approximate. and by virtue of these ap-
proximations are susceptible to no pre-
cise interpretations. that we fail to rec-
ognize the extreme accuracy of identi-
fications made by precision measure-
ments.” he savs. “When we are look-
ing for a man six feet tall of rather
heavy build, with dark hair, with a

scar on one hand and with some gold
teeth in his mouth, we should not be
surprised to find several hundred citi-
zens of the United States who meet the
description. If we increase the pre-
cision of the description to a man of
seventy-two and a half inches tall,
weighing 207 pounds. index finger of
left hand amputated at the second joint,
and with gold crowns on right and left
bicuspids, we may feel sure that there
is not more than one man in the entire
country who will meet the specifications.
and, having found this one, further
search cannot be justified without the
introduction of unusual condition.”
Defeating the laws of chance by
methods which vield great precision is
cften very costly but on the other hand
has often ultimately proven cheap in
the long run. The struggle has led to
our methods of quantity production. Tf
we were to supply a hundred men with
copies of the same blue print showing a
plate with a dozen holes around the
edge and asked each to make one we
would find no two alike. even though the
men were skilled machinists. No two
plates would be interchangeable if held
to close working tolerance. The laws
of chance would have entered to make
them all slightly different. Yet it is
possible today to make a hundred auto-
mobiles, dissemble them. pile all the
parts in a heap. and reassemble from the
pile a hundred cars from any suitable
parts picked up at random. We have
eliminated the laws of chance by using
either a plate, with holes spaced proper-
ly. and drilling new plates only through
these holes, or perhaps by using a gang
drill, a device in which all the holes are
drilled at once by Dbits held in the
proper positions in chucks. Discourag-
ing enough in the beginning, and costly
too, the laws of chance have forced us
to use this great labor saving scheme.
And so one could go through almost
every activity and find therein some
gamble. We gamble our lives that we
can cross the street without getting hit,
we gamble our fortune that our busi-
ness will not be rendered obsolete by
some new invention, we gamble plea-
sures which we might otherwise enjoy
against our living to an old age and
needing the money, we gamble our eye-
sight that a glass of bootleg liquor is
free from wood alcoho!l, even though
we know nothing of its source. We are
essentially gamblers and, while a wave
of moral reform may occasionally cause
us to forego a few forms of gambling,
you mayv rest assured that eventually
we shall come back to it again. There

are few things more fundamental to
our natures.

331

I Can Make

Molder of the
title “The
World’s Most
Perfectly D e -
veloped Man

J.UST jot down your name and address
on the coupon below, mail it to me—
and I'll send you absolutely free of charge
a copy of my big new book, “Lwverlasting
Health and Strength.”

T've helped more than 20,000 other men,
youngsters and oldsters, fat and skinny.
Some were weak, run-down specimens that
looked like scarecrows before I showed -
them my NO-APPARATUS way to add
weight, get smooth, even layers of powerful
muscle and the handsome, evenly balanced
proportions that you see in my own ploto.

Gamble a 2c¢ Stamp—Send for

My FREE BOOK

Now I'll give YOU the PROOF in only 7
DAYS that 1 can turn you, tog, into an “‘Atlas
Champion”—make a NEW MAN of you—
give you a handsome, HUSKY BODY, give
you big, POWERFUL MUSCLES, put on
POUNDS of firm flesh, or if you are fat pare
you down to FIGHTING TRIM.

And with this NEW FIGURE I'll give you
NEW HEALTH-—the through-and-through
health that rids you of constipation, pimples,
skin blotches and that half-alive, played-out
feeling that does you out of the good times
and the good things of life.

Send NOW for a free copy of my new book

. containing scores of pictures of
é“’L Mail myself and others who have
oupon used my secret “DYNAMIC-TEN-
SION'" Method. Don't delay—
mail the coupon NOW for
2 YOUR free copy of my new
baok. Address CHARLES
ATLAS, Dept. 17H,
133 East 23rd Street,
New York City.

f -
4 e
/ .

I want the proof that
your system of Dynaniic-
Tcnsion  will  give me,
too, 3 healthy, husky bedy
and big muscle development.
Send me a free copy of your book
/ ““Everlasting Health and Strength.”

NAME S rar il v e nnseasans

/ (Please print or write plainly)
& ADDRESS........oiiiiieeiinnniineens .
./CITY .................... STATE......... ..




332

Science and Invention

August, 1931

An ldea That Crew into an Industry

the boiler and the start towards a piece
of soft ground, of which there were so
many thousands of acres close to Stock-
ton.

Floppety-flop went the loose tread-
mill “wheels” as they picked up the
long spans of link belting and laid them
down again. But it was a principle—
not a mechanically perfect machine that
Benjamin Holt was proving that day.

And it worked! It laid its broad
tracks right over the soft peat lands,
bearing up the enormous weight of the
huge traction engine. Here at last was
practical, light-weight distribution of
heavy weight —lighter pressure per
square inch, it was subsequently proved,
than the weight per square inch of the
average man. And here was sure trac-
tion, for each cleat did its bit. Success,
wonderful success. A new machine,
fittingly named the “Caterpillar,” had
made its bow to the world.

But there was one mote factor the
manufacturers were desirous to know
about. How good a puller would the
Caterpillar prove to be?

A second machine, powered by a 40-
horsepower engine, was therefore built
to work especially on the endless tread
or track-type principle—which machine
was the first true all-Caterpillar. Its
performance was tested in comparison
with that of a 60-horsepower round
wheeler. The latter machine, with 20
horsepower to the good, was loaded to
capacity with a 15-bottom plow, but the
smaller track-type machine pulled a 20-
hottom plow two inches deeper and with
case. The next year the first commer-
cially built Caterpillar was sold to a
development company for use in the
marsh lands of Louisiana—truly a most
suitable place to test its worth.

But the yvear 1908 saw the Caterpillar
go “over the top.” Work was being
started on the Owens Lake Dam and
aqueduct across the Mojave Desert for
the Los Augeles water supply. Power
problems were manifold. Thousands of
tons of material had to be hauled
over soft, burning sands and trackless
wastes, over mountains and through
roadless ravines. Even mules were out
of the question, for there was no food
or water to sustain them.

But some one had heard of.the Cater-
pillar.  In desperation the engineers

(Continued from page 289)

wired the Holt company to ship them a
machine. Tn a few weeks an order
came for two more and early the next
vear for twenty-five gasoline-powered
Caterpillars—for the company had in
the meantime changed from steam to
gasoline power plants. This order
taxed the production facilities of the
Holt factory for five months. But the
machines went to the job and earned
world-wide recognition for their per-
formance in helping to build the Los
Angeles aqueduct.

This story about the hackground and
development of an idea would scarcely
be complete unless it told of some of the
uses to which the
new-found princi- v sgo
ple has been put— 3
uses which the in-
ventor, although a
far-seecing man,
could hardly have
foreseen. Hecould
scarcely have vis-
ualized his crea-
tion in the role of
a monstrous war
machine — creep-
ing fortresses ca-
pable of fording
streams and ditch-
es, crossing rail-
road tracks and
barbed-wire fences
just as if they
hadn’t been there;
crawling right on
top of machine-
gun nests and
other concrete
fortifications—
“pill  boxes" they were called—and
crushing them as easily as they would
crush cases of eggs. “Tanks.” the Bri-
tish named them, but that name hardly
conveys their significant meaning. To
the men who fought in the World War
they were land battleships.

Thousands of Caterpillars were made
for war service, both as armored tanks
and for transportation purposes. The
Germans employed them first and the
Allies could hardly imagine what kind
of machine it was that was moving sup-
plies up to the firing lines. Certainly
railroad tracks would be blown up as
soon as they were laid.

Caterpillar Thirty equipped with snow plough, hauling supplies for the Canada
Power and Paper Co.

But the peace-time uses of the Cater-
pillar offer more varied and interesting
insights into the phenomenal growth
and employment of this tractive idea.

The reader perhaps lives in the snow
belt—thirty-six out of the forty-eight
states, with their 100.000,000 inhabi-
tants are subject to snowstorms that
might easily, and oftentimes do, cripple
transportation. Take, for instance, the
town of Colesburg. Iowa, a community
of 350 souls, which became isolated for
several days, all the roads leading to the
town bheing blocked with drifts from
eight to ten feet deep. Its fuel and
food supplies were running out. Des

Caterpillar Thirty with rubber tracks used as a switch engine on plant

narrow gauge railroad.

peration seized the people.

Now snow and ice. as everyone
knows, are slippery substances, and any
kind of traction must be able to grip
before it can do much work. With the
Caterpillar, the endless treads and cleats
provide that grip. A huge snow plow.,
pushed by one of these tractors, cleared
the fourteen miles of road in one day
and liberated the people from danger.

And in Alaska, when the winter sea-
son sets in and even the railroad
through the White Pass and Yukon ter-
ritories becomes hopelessly blocked, the
lay-their-own-track tractors haul tons
of necessities on sleds to the inland
trading posts.

The lumbering industry has adopted
these tractors, too, for great quantities
of material, besides lumber and logs,
are required in operations. The sure
grip and the steel cable, operated
through winches and niggerheads. have
combined to handle otherwise inacces-
sible logs.

In all parts of the country, and of
the world, good roads have been every
man’s gospel. The creation of new
roads through forests, through fields
and jungles seemingly awaited the com-
ing of the Caterpillar. for it alone has
proved capable of embarking uporn such
enterprises.  Stump-pulling machinery,
plows, scrapers. ditch diggers, dirt load-
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ers, the erection of power line towers
and poles, the baling of alfalfa and hay
—these are but a few of the industries
that have put the “tractor that will go
anywhere” to work.

In Florida we find it engaged in culti-
vating the swampy lands of the Ever-
glades, its light-bearing tractive quali-
ties enabling it to survive wiggling over
the bogs. In the desert countries it is
used to clear sagebrush. Two of these
mechanical crawlers will start across a
field parallel to one another about a
hundred feet apart. Between them will
be several lengths of railroad track and
heavy chain. No wild brush can stand
this onslaught, and thousands of acres
have been cleared in this way. After-
wards the tractors puil ditch-diggers
for irrigation purposes. plow the land
and make it ready for cotton.

At airports ? Yes, the construction of

g
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airports is largely a mammoth dirt-
moving and grading job. and how many
airports could have been constructed,
at least economically, without them?
Truly, Benjamin Holt could hardly
have foreseen his tractors moving large
airplanes in and out of hangars.

Today the several companies en-
gaged in the manufacture of track-type
tractors represent plant capital running
into the hundreds of millions of dollars.
The tractors are to be found in every
nook and corner of the world—from the
Arctic Circle to the jungles at the
LEquator, adding untold wealth to the
treasures of the world. Born of Mother
Necessity to meet a situation peculiar
to the delta lands of California, the
tractor has crept and spread its influ-
ence far beyond anything ever dreamed
of by the inventor who simply had to
solve a difticult tractive problem.

How to Preserve
Butterflies and Moths

(Continued from page 311)

the soft pine wood. Carefully pull out
each wing by placing a pin directly be-
low the heavy muscle at the base of the
wing and secure it in a natural position
with the pin forced into the board. A
good rule to follow in pinning out a
butter{ly or a moth is to raise the pri-
mary wings toward the head of the
specimen until they are approximately
in line with each other along the upper
edge. The wings of the specimen can
be protected and dried in the proper
position by covering them with squares
of glass. DPlace suitable weights on
the cover glasses in order to force the
wings and body into the proper mount-
ing position. Keep the specimen in this
position in a warm dry place for two
or three davs. If the body is extra
large, it should be allowed to dry for a
longer period of time.

The wings of the specimen should al-
ways be relaxed before attempting to
pin out on the drying board. To relax
place the dry specimens on damp sand
and cover with a jar. Keep under the
jar until wings will properly relax, If
the specimens are collected and pinned
out the same day, the relaxing process
is usually not necessary.

The mounting cases are made from
plaster of Paris, which can be pur-
chased in the powdered form at almost
any general store. Two pounds will
supply material for the first attempt.
Secure a number of small shallow
pasteboard boxes or box lids having a
depth of approximately three quarters
of an inch and the other dimensions
suitable for making one or more cases.

Diagram of the mounting case.

Now cut rectangular pieces of window
glass to fit snugly into each box. Care-
tully wash the prepared pieces of glass
before laving them in the boxes. Mlix
the plaster of Paris in a porcelain pan
or any suitable container. Add cold
water to the powder and stir well. The
mixture should be thin enough to pour
from the container.

The hoxes should be arranged near
by and as soon as the plaster of Paris
is prepared till each hox and level down
with a piece of glass. This work should
be done rather rapidly as the plaster of
Paris begins to “'set” in a short time.
Allow the casts to stand until they are
perfectly dry, then remove the paste-
board and pry off the glass by carefully
inserting a penkuife blade under one
corner of the glass. The smooth side
of the cast and the loosened glass will
form the top of the mount.

Select a dry specimen to be mounted
and a cast of suitable size. The casts
may be cut into smaller sizes by sawing.
The cover glasses are also cut to the
proper size. An inexpensive glass
cutter will serve very well for the pur-
pose. A little practice with a glass cut-
ter will render one sufficiently adept in
the art of glass cutting and incidentally
the experience may prove valuable in
general houschold repair work.

Place a lead pencil mark on the cast
to indicate the approximate position for
the body of the specimen and with the
half-round gouge cut out the cast to
form a receptacle for the body of the
specimen. Use fine sandpaper to linish
the body receptacle. Place the specimen
on the cast and cover with the glass.
Bined the glass in place with black cloth
binding tape. The cloth tape can be
purchased by the roll at a bookstore.
The diagrams will show the method of
cutting the binding tape before pasting
it around the cast. Paste a blank picce
of paper on the back of the cast and
record pertinent remarks.
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Phenomenal Developments in
Micro-Photography

(Continued fr

eliminate the theat thus generated
(which would instantly burn up the
specimen) it was necessary to pass the
rays through a water-cell.  This con-
sists of a half-inch petri-dish fastened
to a sheet of glass with ceiling-wax,
with a portion chipped out of the top
{or flling purposes.

The sliding track for the mirror is
merely a brass rod, hent to shape,
double at the top to prevent rotation,
and having a base for fastening it to
the camera bed or table, as shown in

one of the accompanying illustrations.

Microscopes are only made to take
the regular objectives and the small
taking off

Micro-Tessar lenses, but by
the front and fashion-
ing an appropriate lens
ring, a 72 mm. Micro-
Tessar can be used sat-
isfactorily, although the
barrel of the scope can-
not he racked hack suf-
ficiently to get the ob-
ject in focus. This dif-
ficulty can he eliminated
by removing the sub-
stage condenser and
placing the specimen at
the rear of the opening.

This will give magni-
fications up to 12 diam-
eters, and by making a
tube as shown in an il-
lustration to take the
No. 4 eve-piece, accu-
rate  photographs ‘of
specimens such as plant-
lice, grain weevils, lich-
ens. ete.. can be taken
as high as 60 diameters.

The exposures normally
require about as many
seconds as the number »
of times of magnifica-
tion, i.e, thirty diam-
eters requiring 30 sec-
onds; although if the
specimen is whitish in color. reflecting
a considerable amount of light, the ex-
posure may be reduced to one-third that
amount.

Focusing should be done with the
lens stopped down to about IF. 16, as
the increased depth of definition thus
secured is the same above as below
the point of actual focus. Tn doing this
use a hand-mirror in one hand to view

Tube for couplin
Tessar with

om page 292)

the image on the ground glass, while
manipulating the microscope with the
other.

With the 32 and 48 mm. Micro-Tessar
lenses the magnification can be carried
up to considerably over 100 diameters.
and for microscopic or extremely flat
subjects, such as portions of insect an-
atomy, plant spores, etc., wonderful
photographs can he taken as high as
200 diameters by using the 16 mm. mi-
croscope objective and a 10 evepiece.
For such magnification. however, only
the most dclicate surfaces, requiring a
minimum in the matter of depth of
focus, should he attempted. The mi-
croscopic  objectives heing necessarily
used “wide-open,” are
extremely fast, and the
exposures at 200 diam-
eters require but a very
few seconds.

Panchromatic  plates
give the best results,
and there is so much

vellow in the arc itself
that little or no extra
exposure is required
when using the correct
color screéns.

White  backgrounds
are secured by placing
the specimen on white
paper; gray grounds by
placing the specimen on
clear glass with a piece
of dark, semi-transpar-
ent kodak film back of
the glass; and black
backgrounds by using
clear glass without any
background.

In view of the multi-

- X tude of combinations
q - that can be had with
lenses, eye-pieces, and

g 72 mm Micro

eye-piece bellows-draw, it is im-

perative that accurate
tabulation be kept of
each successful experiment. This will
climinate all necessity for experimen-
tation in future work of a similar char-
acter.

Note: The writer will be glad to he
of any assistance possible to colleges
and medical institutes whose research
in embryology, etc., might be fur-
thered by the use of the process herein
described.

The Oracle

(Countinued from page 324)

ticularly within the boundaries of the
United States. It is true that helium has
been found in very small quantities in
several natural gas wells in Enrope. but
in each case in such small proportions
that commercial extraction is impracti-
cable because of cost. The existence of

helium in natural gas has heen reported
in South America, but data are lacking
as to the quantities available, In Can-
ada  helium is found in workable
amounts, but by far the greatest content
combined with extensive fields occurs in
the mid-west part of our country.
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New Sun Motors to Produce

Terrific Temperatures
(Continued from page 299)

special kinds of electric furnaces chiefly
developed by Dr. E. F. Northrup. in
which the heat is generated electrically
inside the substance to be heated.  Dut
even these furnaces are not usually ap-
plicable to the heating of substances
which do not conduct electricity, nor
has it been possible to attain in this
way temperatures even approximately
as great as those of the surface of the
sun.

The experiments now in progress in
California contemplate the production
of a multiple, highly efficient burning
glass. A number of separate lenses,
each as transparent as possible to the
ravs of heat and light from the sun,
are so mounted and arranged that the
radiation focused by each lens comes to
a general focus at the same point.
Theoretically, there is no limit to the
temperature which can thus be pro-
duced at the point of general focus, pro-
vided that a sufficient number of large
lenses can be used, and provided also
that there is present at the focus some
substance, like black carbon, which will
absorb the concentrated rays.

Probably there would be a limit at
about the temperature of the sun itsclf,
for at this point the heated material
at the focus of the lenses would begin
to radiate heat almost as rapidly
as the heat was supplied. Even this
limit is scarcely likely to be attained
practically, since a droplet of fused
carbon at the temperature of the sun's
surface not only would burn its way
through any known material in which
it could be placed, but would itself be
turned instantly into carbon gas.

As long ago as 1860, M. August
Mouchot, with the assistance of the
French Government, began extensive in-
vestigations of the use of solar power,
the idea being that such power might be
used to pump water for irrigation in
the arid provinces of France and the
northern edge of Africa. Apparatus
based on M. Mouchot's designs was in-
stalled at the Paris Exposition in 1882
and used to run a small engine which
drove, in turn, a printing press on which
the world's only example of a sun-
power newspaper was printed day after
day.

Between 1900 and 1905, in Arizona
and California, an American experi-
menter, Mr. A. G. Enear, constructed
several solar engines consisting of nu-
merous mirrors mounted on a frame
and so set as to concentrate the solar
heat upon a small steam boiler located
at the center of the contrivance. These
engines worked quite successiully and
were able to produce steam power or
electric power at practicable costs. A
few years later, in Egypt, other solar
engines. based on designs of the Ameri-
can experimenter Mr. F. Shuman and
the British physicist, Dr. C. V. Boys,
also attained a measure of success in
pumping water for irrigation.

Never has there been available, how-
ever, a very high degree of heat at the

boilers of these solar engines. Very
high temperatures and similarly high
steam pressures are found by power en-
gineers to vield greater efliciencies and
lower power costs than can be attained
with low temperatures and low pres-
sures. That is why engincers as well as
scientific men look with interest to the
behavior of solar  devices producing
much higher temperatures like those
which it may be possible to obtain as a
result of experience with the small
high-temperature apparatus under con-
struction at Pasadena.

The total quantity of solar power
available is known to be enormous. On
the basis of measurements of the so-
called “solar constant,” which is the
amount of solar energy reaching a unit
area of the earth’s surface in unit time,
Professor Henry Norris Russell of
Princeton University computes the total
solar power per square mile of sunlit
cartl’s surface as approximately 4.090.-
000 horsepower. With reasonable al-
lowances for varied exposure of dif-
ferent portions of the carth, this
amounts to something like two hundred
thousand billion horsepower as the
total amount of solar energy which the
earth receives.

Much of this enormous power al-
ready runs man's machinery and is
otherwise useful, for this is the energy
that keeps the winds in motion, that
evaporates ocean water to produce the
rains and the water power, that is ab-
sorbed by plants to produce wood or oil
or alcohol or other fuels, and which
goes otherwise to keep moving virtually
everything that moves on earth. Iven
our coal and oil represent similar sun-
light which has been captured by plants
in past geologic ages. Of all of the
sources of power on earth only a very
few tiny ones like the power occasion-
ally taken from the tides, or from the
internal heat of the earth, come from
any other source than past or present
sunlight.

In spite of this, all but an infinitesi-
mal fraction of the sun's energy strik-
ing the earth goes continually to waste.
The engineering difficulty in utilizing it
is that the solar energy is so diffuse.
Lenses, mirrors, or other devices to
catch it, necessarily nwst cover acres
of ground or even square miles. Such
constructions are expensive. That is
why it is cheaper to use what might be
called “fossil sunlight” in the form of
coal or oil which can be mined and
handled in concentrated form.

This picture may change, however, if
the Pasadena scientists or others suc-
ceed in making apparatus by means of
which much higher temperatures can be
produced in a practicable manner.
These researches are justified, further-
more, by the physicist’s need for these
high temperatures themselves. so that
any facts which are learned about the
practicability of new sun motors will be
an inexpensive byproduct of the re-
search.
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Raising Toy Fish for Profit

from the pail into the tank by directing
the stream of water on the paper. [f
desired, a slow stream of water may
be poured on the paper with a water-
ing can or other vessel.

Place the tank in a well lighted but
not too sunny location, and after the
lapse of about ten days to two weeks,
the plants will show signs of growing.
When this occurs, fish may be placed
in the tank, which has now become a

balanced aqua-

riim.  In such a >
a1 €
balanced aqua- \

rium it is absolute-
v unnecessary to
change the water;
in fact the water
in the tank is nev-
er changed, it re-
mains for years
and only that part
which has evapo-
ratec is replaced.

The submerged
water plants play
a very important
part in the aqua-
rium. It is their
duty to take up
the carbon diox-
ide exhaled by /
aquatic  animals,
the fish, and give /
off to the water /
the necessary ox-
ygen so that the
fish may breathe.

The lite process

of the plant permits this exchange of
gases. The plants require the carbon
dioxide in the formation of their tissues
and during the manufacture of the tis-
sue material, oxygen is given off as a
by-product. It is for this reason that the
aquarium should be plentifully supplied
with aquatic plants.

The lkeeping of fish in a balanced
aquarium during the summer months
requires little care or attention. Even
the delicate and showy tropical forms
are unassuming in their demands. But
when the colder season of the vear

(Continued from page 293)

touches the bulb. Electric heaters can
be used, special aquariums can be ob-
tained. or even made, which can he
heated by a small alcohol or kerosene
lamp.

Keeping fish is easy; hreeding them
requires a little more knowledge, es-
pecially a knowledge of the character-
istics of the individual type of fish be-
ing bred. Somnie fish build nests; others
do not. Betta splendens, the Siamese

L/
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Betta Splendens, Siamese Fighting Fish.

Fighting Fish, a native of India, builds
a nest out of air bubbles. It is the
male that constructs the nest and it
floats on the surface of the water. But
in order to breed, the water should have
a temperature or 25 c. (77 F.).

After the eggs have been fertilized,
the male picks them up and deposits
them in the nest of foam, where they
remain for about 24 hours, before they
hatch.  When the {ry has hatched from
the egg. it sinks back into the water
and is taken care of by the male for

comes around, then the tropical
tish require extra attention. Pre-
cautions must then be taken to sce
that the water in the tank does
not become too cold. This can be
accomplished in various ways. The
simplest method consists i1 cov-
ering the entire aquarium with a
hox of cardboard during the
night. This keeps the water warm.
Or the aquarium may

about five days. After the female has

spawned her eggs, she should he re-

moved from the aquarium and placed in

a separate container so that she can not

attack her own young. The fry should

be placed in a separate tank with shal-
low water for the first few weeks of
their life.

During the breeding season of the
Indian fighting tish, no two niales
should be in the same tank. This tov

fish is a fighter
and two males
will fight to the
death. This fact
is known to the

_ X Siamese and they

. arrange fish com-

1 bats for sport. [t

is especially dur-
ing such a fight
that the fish as-
sumes its glowing
metallic colors of
indescribable

- splendor.

N Anotler fishthat
builds a nest of
foam and which
is a native of In-
dia is Colisa
(Trichegaster)
lalia. Tt is quite
abundant in the
Ganges. The male
has a deep blue
breast and a body
having 12 or 13
lateral red stripes.

The threads on the ventral fin are red.

The rear end of the dorsal fin is point-

ed. The female is provided with 10 red

stripes, the ventral side is whitish, while
the threads on the ventral fins are yellow
and the rear of the dorsal fin is rounded.

For breeding these fish, the water

should have a temperature of about 30

c. (86 F.): at other times the tempera-

ture may sink to 20 c. (68 F.). The

male huilds the nest of air bubbles and
includes in it minute parts of plants,
etc., which are all united into a rather
firm whole. Spawning takes place

be heated by an ordi-

under the nest, the eggs rising up
into the nest of their own accord.
After spawning the female should
be removed from the spawning
tank. The male protects the eggs,
which hatch within 24 hours. The
depth of water in the spawning
tank should only be from 3 to 6
inches. When the fry hatches, the
male should also he removed. For

a few davs the voung

nary clectric light
bulb, care being taken
that no water actually

3—18 hours later the tail
end of the fish has
emerged from the egg,
All drawings in this group
are highly magnified.

|—The egg of the In-
dian fighting fish six
hours after spawning.
The fish itself is al-

most formless.

2—Twelve hours after
spawning the fishlike
body makes its ap-
pearance within the

€gqg.

feed on algae and in-
fusoria which are al-
ways found in a long
established aquarium.

In China is found

4—When the fry is about
to hatch from the egg
it looks like this. The fish

is now 32 hours old.
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Macropodus opercularis, another nest
builder who prefers an overhanging
leaf of an aquatic plant under which to
construct his nest of minute air bubbles
covered with saliva. This fish is quite
hardy and may be kept, even in winter,
in a well heated room. The male is of
brighter coloring than the female, This
is one of the first toy fishes to be intro-
duced and kept in aquariums. During
the breeding season the male builds the
nest, the spawning takes place under the
nest and the eggs rise into it. Any that
refuse to rise are taken by the male and

Saw&ust
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the life-bearing tooth carp, many forms
oi which may be easily obtained and all
of which are easy to keep and to breed.
The male is much smaller than the fe-
male, while both are comparatively
tiny, They are native to our own
southern waters. Many come from Cen-
tral America and the West Indian Is
lands. In this particular type of fish
the eggs are fertilized within the hody
and the eggs develop within the ovary.
After one fertilization various births
are given, even though weeks ana
months may intervene. The period of
gestation may last from four to five
weeks if the water is normally warn.
If cold, a longer time is necessary. Tle
number of fish born at one time varies
considerably. The parents are generally
cannibalistic in the aquarium, although
seldom so in nature. It is therefore
wise to remove the fry as soon as pos-
sible or else the use of a densely planted
aquarium becomes a necessity. In such
a tank the fry can hide from their par-

A full glass aquarium

7

Spawning box made
of two wires and o

placed in a small
shallow wooden box
filled with saw dust.
Mounted in this way

sheet of glass. The
female is placed in
compartment a; the
fry falls out of the

the full glass aquari-
um is kept from pre-
mature breakage.

box through a slit at
the bottom of the
glass.

deposited in the nest. After spawning,
the female should be removed. The
eggs. which are repeatedly covered with
fresh bubbles, develop for about 36
hours, after which time the young fry
appear. The male watches over them
carefully for about 5 to 8 days, but
when he can no longer keep them to-
gether the male loses interest and may
devour his own voung if not removed
at this time.

One of the most popular of toy fish is
the so-called leaf fish, Pterophyllum
scalare, a native of the Amazon river
in Brazil. Dorsal, anal and ventral
fins are peculiarly lengthened and par-
tially covered with scales. The body
is flat, silvery in color and provided
with dark bands. The fish are sluggish,
poor swimmers and usually remain
motionless in one position for hours at a
time. The temperature of the water
should be 25 C. (77 F.). At the time
of spawning, a space is cleared ahout
some water plants and the eggs attached
to them. Soon after the spawning and
fertilizing of the eggs, the parent fish
should be separated from the spawn, the
latter being placed in a shallow tank
which should be aerated. Within two or
three days the fry hatches and wiggles
around the bottom of the tank. At the
end of about five days the fry begins to
swinm.

If one has a good pair of leaf fish
then it is not necessary to remove the
spawn. The parents will hang up the
just-hatched fry from various sub-
merged plants where they remain sus-
pended for about four days. The par-
ental care of the young is now at an end
and the parent fish must be removed
from the fry if the latter is not to be
devoured.

Another popular type of toy fish is

gl
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A simple aquarium provided with heating
facilities. This particular aquarium has a
metal bottom. A U-shaped copper tube is
soldered as shown. Heat is applied a short
distance from the deepest bend.

ents. Conscientious aquarists place the
female in a spawning hox, a small con-
tainer hanging in the equarium. This
has small slits in the bottomn which are
just large enough to permit the newly
born fish to fall out of the spawning
box into the aquarium. In this way
the fry escape the voracious maw of
the female.

The breeding season of toy fish is not
restricted to any particular time of the
yvear or to any one seasofn. Spawning
often takes place a number of times a
vear. With the small life-bearing tooth
carps as many as thirty young may be
born at one time, and breeding may
take place as often as about once every
four weeks. The number of times a
fish may breed is largely controlled by
the temperature of the water. Warm
water hastens breeding, cold water re-
tards it. Although most of the fish de-
scribed are expensive, at first cost. they
soon pay for themselves in a short time
and even provide a handsome profit for
the amateur aquarist who is able to
dispose of his surplus bred stock.

Salary~ Increased frdm
$112 to $400 a Month

“My I. C. S. course in Cost Accounting was of great
practical help in enabling me to install a cost system
in a plant having somewhat unusual problems. It also
helped me to get my B.C.S. degree from a resident
commercial school and in preparing for the C.P.A.
examination. My salary was $112 a month when T
enrolled. It is now $400 a month, with a generous
allowance for traveling expenses.’”
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Unveiling the Mysteries of the Far East

pled with abstrusc problems and posers
from the ancient classics, none of which
was less than three thousand years old.
Of these a profound knowledge was de-
manded, down to the smallest detail.
The candidate was thoroughly
searched before entry to his cell to en-
sure that he possessed nothing that
might assist him in the coming ordeal.
He was then locked in and left there for

The blacksmith and his assistant.

the week or ten days of the examination,
food and hecessaries heing admitted
through a narrow grating in the wall.

The questions were such that many
of the more highly strung went mad
under the strain, for their arrival at the
Supreme Examination under the chair-
manship of the Son of Heaven was the
achievement of years of intense study,
and now the slightest mistake in compo-
sition, or the least fault in placing a
character, would floor the candidate for
all time, since he was debarred from
ever presenting himself again. When
we realize that the least deflection of a
character, the addition of a tiny and
almost imperceptible stroke, may alter
the entire meaning, we can appreciate
to some extent the problem a Chinese
student was up against.

Whatever may have been the defects
of the examination system, it at least as-
sured that an official should be a pro-
found student and a master in style and
penmanship.  Strange as it may seem,
a Chinese official is far more influenced
by the manner in which a case is pre-
sented than by the merits of the case
itself, and an indifferently worded let-
ter or despatch at once prejudices the
recipient against the writer, so high is
the standard of literary appraisement,
a standard that still obtains, for old
ways and customs die hard in China.

It may be asked how this vast empire
with its four hundred different dialects
managed to remain united through the
centuries. The answer is.to be found in
the Chinese method of writing by word
pictures instead of letters. Although
there are, for instance, eighty separate
dialects in the one province of Fukein,
every fairly educated Chinese can read
the written language. In each dialect
the word picture 1s represented by a
different spoken sound, but the picture
means the same thing in every part of
the country, just as the figures 800 con-
veyv the same meaning to a Frenchman,
a Norwegian or a Brazilian, who would

(Continued from page 297)

not understand you if you said “eight
hundred.”  The Chinese language, as
evolved by the wise men of that empire,
is certainly a notable contribution to the
science of communication.

They were not only astute at invent-
ing a wonderful language, but were
mighty builders as well; the Great \Wall
is the mightiest’ barrier ever built by
man and has guarded the northern
frontier of China for twenty centuries.
Astronomers tell us that the Great Wall
is the only thing on carth that would be
visible to the eye from the moon. Some
idea of its stupendous size may be
gained from the fact that it weuld
stretch from New York to Kansas City,
and that if all the material of which it is
built were put into a wall measuring
nine feet high and three feet thick, it
would go completely round the earth.

Half a million men, soldiers, prisoners
of war and criminals, were pressed into
the service of construction; how they
accomplished their task, in the face of
immense physical obstacles, remains a
scientific mystery to this day. Occa-
sionally when appalled by precipitous
mountain ranges and dizzy heights the
workmen went on strike, but it was
merely temporary, for one or two of
their number would be cast into the in-
terior of the wall as a sacrifice and a
warning, and the work went on.

In other fields the Chinese have
achieved similar success, notably in
dentistry. The ordinary Chinese doctor
and dental surgeon is an anachronism,
but those who have given their lives to
the study of the frailties and imperfec-
tions of this human frame have wonders
to reveal which European practitioners
would give anything to possess. The

Chinese super-dentist claims to have the
secret of a powder that, when applied
to the teeth, does not deprive the patient

— ¥
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He carries

The portable restaurant.
his back.

of his senses nor cause him any incon-
venience, vet enables the tooth to be
withdrawn by the thumb and finger
without the least pain and with no ex-
ertion on the part of the dentist.

On the other hand, there are many
curious examples of the surgeon and the
doctor in this land of wonder and mys-
tery. The ordinary type of medico
maintains that the body is divided into

squares, each.one of which has direct
relations with some particular organ.
There are three hundred and sixty-scven
such squares and each disease or com-
plaint must be treated through the
square to which it refers. If it is in the
loins, the small of the back. or the
stomach, the square of that part must
be pierced by a needle, usually red hot,
and so the Chinese doctor goes on punc-
turing his patients until he either re-
covers or succumbs to the ordeal of
fire.

T once had a servant who suffered
from fever; he consulted his medical
attendant who promptly punctured him
in the neck and down the back; either
the shock of the red hot needles drove
the fever out, or my man decided it was
better to get well whilst the prospects
were bright, for the doctor in search of
a cure was determined to go on punc-
turing in front as well as behind.

Science and invention find congenial
ground in China, for the Chinese are
essentially a peace-loving and law-abid-
ing people. always anxious to aveid
coming into contact with the Jaw.
Should thev he involved, money is at
once their first appeal, and the means by
which they can extricate themselves
from an odious situation. A Chinese
must preserve “face.” to quote the local
expression, the most powerful and far-
reaching in the language, and one that
the people put above all else. There are
ways and means of saving one's “face”;
for instance, a merchant of local stand-
ing was accused of complicity ip the
opium traffic.  For him to have been
beaten, the punishment for this particu-
lar offense would have entailed a loss
of “face” that could never he retrieved,
so drastic action was indicated—a sub-
stitute must be procured. This is not a
difficult problem. for in every Chinese
town there are men who gain a liveli-
hood by serving terms of imprisonment,
or receiving the strokes awarded to an-
other. So the merchant seccured the
man he was in need of, the police in
turn were put in a happyv frame of mind,
for negotiations made it worth their
while to metaphorically look the other
way. The case came up for hearing and
was duly disposed of, justice was done—
at any rate by proxy, and the world went
on as before. A percentage of the
money that passed would find its way
into the pockets of the magistrate, who
had originally purchased his appoint-
ment for several thousand taels. He
would, after all, he merely recovering
the latter expenditure by degrees, and
everyone would look upon him as an
anomaly if he did otherwisec.

Despite all the curiosities and anoma-
lies with which China teems, the country
is waking up. The civil war. important
and ruinous though it is to foreigners,
only affects a tiny part of this colossal
land of four hundred millions. The
rest carry on life as it has heen lived
for thousands of vears, and will con-
tinue to do so long after this and other
generations yet unborn have passed
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Electrical Principles from Easily

Performed Experiments
(Continued from page 321)

found to be not at all critical.
Exactly what happens when a device
such as an electric iron, which uses a
large amount of current, is plugged in
ou the lighting circuit and blows a fuse,
is very nicely illustrated by an casily
serformed experiment.

A block of wood supports by two
tacks two pairs of paper clips separated
about an inch from each other. Be-
tween one clip of each pair is threaded
a small strip of “tin” foil. }4 inch wide.
The remaining clips are used to make
contact with 110-volt wires. The little
fuse block which vou have just made is
equivalent to the screw type fuses in
vour cellar switch box. Place a 110-
volt lamp in series with the fuse wire
and connect the whole to the 110-volt
lighting circuit. The fuse will, no doubt,
carry the “load” ov current. Now if a
device such as an electric iron is also
placed in parallel in this circuit, by
plugging it into a socket connected
across the lamp, the little tin foil fuse
wire will “blow” or melt. thus breaking
the circuit.

If an iron-cored coil is connected
across in parallel with a flashlight bulb
and the combination connected to a
battery of several dry cells, the lamp
will light if its resistance is less than
that of the coil. Tf the current is sud-
denly broken, the lamp will momentarily
light very brightly, almost burning out,
because on the breaking of the current
the magnetic lines of force formed
about and within the core of the coil
collapse, or disappear, which creates an
induced current or induced electro mo-
tive force (eam.f.) in the coil which
current in turn flows through the light.
This induced current is nwuch greater
than the battery current, so the lamp
lights brighter.

is

If the preceding experiment is car-
ried out using AC (alternating cur-
rent). many queer effects can  be
noticed. A toy transformer (which can
only be operated on AC) is made to
light a Christmas tree lamp. A coil of
wire with a hollow core is connected
across the lamp. The lamp will gen-
erally not light, as its resistance will
probably be greater than that of the
“ordinary” coil. If an iron rod is in-
troduced into the hollow core of the
coil of wire. the lamp will gradually
light, owing to the iron rod becoming
magnetized, forming an induced alter-
nating current in the coil, which bucks
or opposes the existing current coming
from the transformer terminals. This
method of controlling the output or low
voltage side of a toy transformer can
be used in a practical manner.

The solid iron rod will become very
hot in about a minute, due to stray or
eddy-currents being set up in it. Tt
will be found that if a bundle of many
iron wires is used instead of the solid
rod, those currents will not be produced
to such an extent and the coil will not
become hot.

Heating o wire increases its resistance.

An End Table and Sewing Basket
from Discarded Spools

(Continued from page 320)

the lines of the Priscilla cabinet that
comes down to us from early American
days. The semi-circular shelves on the
ends should have small dowels set into
them to hold spools of thread. A pin
cushion may have a place on one of
these, and there may also be a place
for the thimble and scissors. Ii the
huilder wishes to do so he can add a
half length tray to slip inside the
basket compartment.

The legs and the handle are made of
spools.  The handle, however, has a
plain center section that may either be
turned, or cut out and smoothed up by
hand. It must have a hole bhored
through it lengthwise to accommodate
the rod which holds it securely fastened
to the spools at both ends. The ends of
the rods with the nuts are countersunk
into the end pieces and the holes
plugged just before vou stain the picce.

Tt is not safe to give specific dimen-
sions on a project of this sort, for the
proportions will vary somewhat with
different sizes of spools. The dimen-
sions as given, however, will serve as a
pretty fair guide, and little difficulty
should be experienced in mnaking the
different parts fit together. The con-
struction of the frame of the sewing
basket is very similar to that of the
table, and it ts hardly necessary to go
into the details of this.

For the ingenious person there are
many other applications to which spools
may be put in the huilding of furni-
ture; and where a turning lathe is not
available they are particularly of use in
giving the effect of turnings without
the cost or labor involved in real turned
work.

The spools will take almost any finish
that one may wish to use on them.
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Pearls —The Bane of an Oyster’s Existence

all that I could see at first was an
opaque glimmer, pale green in hue and
as easy to pierce as a sea fog. Every-
thing looked distorted and unreal and
so out of proportion that things that
appeared at first very near got farther
away as they were approached. Even
the tapering sea weeds staggered badly
and the corals and other deep sea
growths seemed to be shaking violently.
I managed to fill my basket and
secure some of the young oyster shell
species that were so useful in our in-
vestigations, but I do not mind admit-
ting that 1 was glad to give the signal
to be hoisted up. I got to the foot of
the ladder safely, gripped it hard and
paused for a moment, and then com-
menced to ascend. When I finally
came to the surface and was hauled
aboard, I decided that, after all, I
would leave the diving in future to the
more experienced native divers.
Among the investigations made was

(Continued from page 287)

to this question, and needless 1o say
1 stuck tenaciously to this man, who
knew more about oysters and other
shellfish than the author of this article
will ever know in a hundred years.
The official commenced to examine the
oysters that I had brought in, and the
smaller species were kept alive in an
aquarium in which the seawater was
renewed every day. The little pearl
shells adapted themselves with remark-
able alacrity to their new environment.

From what I learnt, these pearl
shells possess the faculty of ejecting a
portion of the anchoring cable, so to
speak, with which theyv are attached to
the coral rock, which anchoring cable
remains embedded in their tissues.
These oysters are able to secrete an en-
tirelv new anchoring cable, which is
surely a novel product of nature. It is
secreted one thread at a time, and is
of a greenish glossy hue, with at least
forty strands or threads which harden

onc to ascertain the real development in water. It was clearly demonstrated
and peculiar hab-
its of the most im- )
portant mollusk, et LLZR “\‘"" ¥ (R 8
\ \ 1
as well as the nat- ‘ \\ ‘\\\ 'M ‘
ural habits of the - \ \\\, \ \

mother of pearl
specie, the JMele-
grina  Margariti-
fera, the kind so
universally found.
In my catch T had
brought in some
true young pearl
shells that I had
found anchored or
attached to some
coral bed, and
which turned out
to be of the real
Margaritiferaspe-
cies. The smallest
measured notmore
than ¥4 inch, and
the largest 214
inches in diameter.

Many of the
pearl divers con-
tended that these
pearl shells re-
main permanently
fixed to the oceun
bed through every
stage of their existence, while others
were of the opinion that the shells
had no means of attaching them-
selves, but remained permanently
quiescent in their selected habitat. An-
other section again tried to prove that
the pearl shell was a migratory animal
that was constantly moving from place
to place. If this last theorv were cor-
rect, all attempts at artificial cultiva-
tion would bhe futile, which wview is
supported by that of the most eminent
authorities on this subject.

None of the aforenamed theories was
found to he in precise accord with the
facts. By a fortunate coincidence. an
official of the Department of Fisheries
had joined the fishing partv. He had
come to get information appertaining

Typical pearl fishers and. their boats.

that the pearl ovster, when voung, at-
taches itself firmly to submarine ob-
jects by means of an anchoring cable,
so that in the event of injury to the
cable. the old or primary one can be
ejected and a new one secreted.

After the most promising beds are
stripped. each boat having a fishing
capacity of some twenty thousand shells
per day. the catch is taken to the shore
by the special hoats used for that pur-
pose. The shells are then dumped on
the beach, where they are left to rot, in
order to better extract the pear! from
the oysters. Then thev are rinsed in
water to remove the decaving organic
matter, and the coveted pearl, if pres-
ent, can bhe readily picked out. The
washing itself is a most hideous and

disgusting process. The process is
aided, so to speak, bv a vast number of
mosquitoes and flies of all sizes and
colors. It can be readily understood
that these abominations tend to infect
the whole camp surrounding the pearl
fishing area. The residue is either
dumped into the ocean or used as fertil-
izer by the native husbandmen. The
stench, as I said at the outset, can he
smelled for miles away at sea, coming
up the wind. [t is so strong that it
clings to one’s clothes, getting into the
throat, where it remains to flavor every-
thing that one eats and drinks. It is so
strong, as a matter of fact, that it even
recurred 1o me months later at the
mere sight of an oyster.

At this juncture it might interest the
reader to know something of the oyster
itself, and the formation of the pear],
which latter is popularly supposed to
have as its nucleus a grain of sand
which in time becomes coated with a
nacreous layer or mother of pearl, ap-
plied by the oyster.
This conjecture
has gradually come
to.be regarded as
a fact. The true
pear} has no con-
nection with the
shell, but is a so-
called diseased
limesalt or stone
substance, seem-
ingly grown from
parasites, origi-
nating in a small
sac of humour (or
amimal fluid) and
gradually becom-
ing gelatinous in
concentric layers.
In its center we
find a cavity, hold-
ing organic mat-
ter that in reality
is the remains of
the parasite that
gave the pearl its
birth.

It i1s a curious
fact that the pearl
ovster (not unlike
the case of the fa-
mous Strassbourg
goose, or that of the formation of am-
bergris by the whale) becomes of spe-
cial commercial value only aiter it has
developed a certain condition of organic
disease. In this connection it is of ad-
ditional interest to note that the divers
told me that they usually found the
larger pearls in ciseased or dyving oys-
ters. The opinion seemed unanimous
that the probability of finding pearls
was always greater when oysters were
found crowded together. Thus, as is
the case with mankind, overcrowding
and generally unhealthy living comh-
tions seem to promote diseases; but in
the case of oysters, their hard luck is
man’s good luck.

The oyster shell consists of three
lavers, the outer shell, the center layer,
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and the mother of pearl or nacreous
laver. The mother of pearl or inner
strata forms the normal lining that
pearl shells have in common with other
bivalve molluscs. A great difference ex-
ists again between the true pearl and the
mother-of-pear] pearl, the latter origi-
nating in the inner portion of the shell
in a manner similar to the real pearl.
It is caused by objects that have slipped
between shell and layer. The pearls
originate in the interior tissues of the
gyster, while mother-oi-pearl pearls are
produced by the fleshy flap that lines
the shell. = Although it 1s generally
assumed that pearls are formed around
some intrusive foreign Dbody that is
thought to be inorganic, this is not al-
ways the case, as the nucleus that is
so necessary 1o produce a pearl is the
larva of some highly developed or or-
ganized green parasite, whose life his-
torv is unfortunately too complicated to
be well known to us.

Pearl formation is rather a compli-
cated affair, but the process may be
summed up in a few words as follows:

A small bubble filled with  a fluid
surrounds a parasitic organism. The
fluid condenses and changes into or-
ganic shellstuff which then assumes the
shape of concentric layers, with layers
of lime between. The pearl is attached
to the shell by means of a little stem,
and as the pearl increases in size the
shell cannot close any more, the oyster
dies and the pearl drops out and is lost.
Hence the reason why dying oysters
contain the largest pearls.

Color has much to do with the value
of the pearl. Hence the most highly
prized ones are those with an irides-
cent sheen which come {rom perfect
ovsters, while the Dbivalves that live in
a bilious state bring forth a pink pearl,
and those suffering at times irom fever
produce a black pearl.  Shells and
pearls alike reach their greatest matur-
ity after four years, when they can be
considered ripe, while the oysters die
after seven vears.

Certain pearls are said to be of the
breeding kind. That is to say, there
are pearls that possess the power of
germination. This has been corrobo-
rated by those widely known gem ex-
perts, Kunz and Stevenson, who claim
that “if a few pearls are sealed up in
a box together with some grains of rice
and cotton wool, they will increase in
size and number.”

35,000 FOR PERPETUAL
MOTION

The editors have received thousands of
diffcrent designs of perpetual motion dec-
vices, and have received hundreds of cir-
cular letters soliciting finances for the build-
ing 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 claims made in the numer-
ous prospectuses giving the earning capac-
ities of the various machines.

Most of the shares of stock 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 stock
at $100.00 per share.

Therefore, the cditors of this publication
say, “Just come in and show us—merely
SHOW us—a working model of a perpetual
motion machine and we will give vou $5,000.
But the machine must not be made to oper-
ate by tides, winds, waterpower, natural
evaporation or humidity. It must be per-
petual motion.”
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RememBER what our school books taught us about the lives

of inventors who lived many years ago?

How often we used

to read. “He went on with his experiments in spite of the
laughter of his friends, and the ridicule of his neighbors.”

How different is the modern siate of mind!

This age is

remarkable for its keen awareness of progress . . . the eager
willingness of most of us to accept new things and better

ways. The skeptical

is the rule.

person

If we read about

is

the exceplion—expectancy

an invention that will wash

the middle of our backs, we say, “Fair enough; tomorrow
there will be' an automatic way to keep our noses powdered.”

New things and better ways are announced regularly in

this magazine . . . in the

advertisements.

Every day you

may be expecting something that will make your life easier,
Possibly a new electrical con-
trivance, or a car that’s easier to drive, or a new idea in

pleasanter, more healthful.

breakfast foods.

sooner or later youll get the good news.

Follow the advertising columns . . . and

People who make

it a point to know what’s going on read the advertise-
ments every day.

IMPORTANT

TO NEWSSTAND READERS

N order to eliminate all waste and unsold

copies it has become necessary to supply
newsstand dealers with the actual 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. The
dealer will then be in a position to sup-
ply caopies to you regularly every month.
If you are interested in reserving your copy
every month, do not fail to do this. It
costs you nothing to do so.

TAMMERING
o @i Co Gy e & som

stammer or stutler

1 Exow, because I relieved myself after stammering
for nearly 20 years. The story of my suffering—and
relief—nhas interested thousands, many of whom have
permitted me to help them. Full story of my success-
ful eftorts told in 278-page book. Sent anywhere
for 10 cents. B. N. BOGUE, 12969 Bogue Building,
§147 North 1llinois Street, Indianapolis,

S

Ind.

Get This Wonderful 2A
EASTMANCAMERA

This genuine
& For Only &

Eastman
Camera_has

Rectilinear

lens. Makea 2 Rollsof
pictures234 by Film
414 inches — go sharp and
clear, they may be en-
larged to most any size.
Collect big profit on pic-
tures of houses, pets, ete.

made for friends. Act to-
day and get a
BIG DEVELOPING
AND PRINTING
OUTFIT FREE!

During this offer you get 4 Trays. big supply of Develover and
Fixer, Ruby Lamp, Stirring Rod. Graduate, 4 doz. sheets of
Printing Paper. I’rinting Frame and FULL INSTRUCTIONS
—all FREE! Satisfaction GUARANTEED. SEND ONLY
%£1. Pay postman $8.95 plus few cents postage when outfit ar-
rives. Order now. Send £1today. Big Catalog FREE.
Central Camera Co., 230 S. Wabash Av., Dpt. 38, Chicage.

$5,000 WILL BE PAID TO ANYONE
"YUV WHO PROVES THAT THIS

is not the actgal photo of myself showing
my superb physique and how the Ross
t. my own height

to G ft. 3 3-4 inches.

Hundreds of Testimonials. I
lients up to 45 years old gain from
I— _]_l(iin;hes_!n;fel.w_ecksl_ll FIRST |”- 1907
No Appliances—No Drugs—No Dieting FIRST TO-DAY
ROSS SYSTEM NEVER FAILS. Fee Ten Dollars Complete
i d Particulars b cents atamps.

-

r return m: roes the Aﬂ
MALCOLM ROSS ight Specialist

> scarborough, Englend, (P. 0. Box 15)

estling Book FREE

Learn to be an expert wrestler. Know scientific
wrestling, self-defense and Jiu-Jitsu. Develop a
'y splendid physigue, ang have %erfect_ healith. Join
7 popular school and learn by mail. The famous

world*s champions—tbe marvelous

Frank Gotch and Farmer Burns

offer you a wonderful opportunity. Wre_stlinﬁ is
eaaily and quickly learned at home by mail. Men
E and boys write now for splendid free book.

G. Learn all the acience and tricks. Be able to handie
WRESTLINGY {7 fnen with ease. Accept this wonderful offer
FOR HEALTH} N&W. Send for free booktoday, stating yourage.

Farmer Buras Schoolof Wrestling, C379 Range Bldg., Omaha, Nebr. .

A BAG OF TRICKS”

You can easily learn 114 mystifving tricks from these 114
illustrated pages. Bewilder your friends with coin. card,
match, hat, water, egg and miscellaneour tricks including
mind reading. Book by Will L. Lindhorst, n Magician for 31
years. Magic makes poise, gives confidence. provides amuses
ment. Postpaid anywhere in b
Less than one cent per trick!.. ..
The Sphinx, magician’s monthlyjmagazine, full
of news and latest magic. tricks 35¢ a eopy.
Complete new Catalog of Magic Tricks, 10c.
We have regular customera in oll states, and in every civilized country.

Hotden Magic Company, 233-E, West 42nd Street, New York, K. Y.



OODRICH- GOOD~ YEAR- U5,
Fivestone any OTHER TIRES

Lowelt'Prices on Earth!

'l;lhollxjsunds of satisfied tire users all over

e U.S.A. Our 16 years of busi k
for itself. This big responsible comeany arl
supply you with reconstructed standard
make tires at Jowest prices in history—
Guaranteed to give 12 months’ servies

Don’t Delay—Order Today
. CORD Ti; BALLOON Tires
Siz, Tires Tubes
29x4.40 $2.30 §1.
29x4.60 40

51

; N
EOCHSEINIRENO,
@
o1
PEIEIETS W
N AN NG

3 -4

i
AN Dther Sizes |
WANTED 326 .
$1.00 deposit with each ti
orderedmy angip bfallalnca C.O.D..Be'i‘luc‘trg
- e - e cash | .
Tires failing to give 12 monthe service wxlnl be re:Ic:gm -nll:?llonrnd'g;.

YORK TIRE & RUBBER CO0., Dept. 623
3855-59 Cottage Grove Ave. d pChieago. m.
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I Positively Guarantee

to increase your arms one-half inch
in size, chest one full
strength 25%, health, 100% in
one week’s time, by following my
instructions and using my exer-
ciser 10 minutes mornings and at
night.  Send $1 for complete
course and exercisers. Satisfaction
guaranteed or $1 refunded.
Prof. J. A. DRYER
Box 1850-L Chicago, I1L

RAISE CHINGHILLA

AND NEW ZEALAND WHITE

FUR RABBITS
Make Big Money—We Supply Stock
AND CONTRACT FOR ALL YOU RAISE
Paying up to $6.50 each. Large illustrated
book catalog and contract, also copy of
Fur_Farming Magazine, all for 10 cents, STAHL'S
OUTDOOR ENTERPRISE CO., Box 155 A, Holmes Park, Mo.

Bezin Today—Wnite for My FREE BOOK
make & good penman of vou at home during spare
time  Write for my FREE BOOK, ‘‘How To Be- |
come a Good P It i i

and tells how others maatered penmanahip by the
Tamblyn System our name will be elegantly
written on a card if you enclose stamp to pay post-
age. Write today for book N

F.W. Temblrn, {24 Ridge Bldg Kansas City, Mo |
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In the August Issue ?f
Amazing Stories

SUBMICROSCOPIC, by Capt. S. P. Meck, U. S. A.
If Dby some means. scientific, of course, one eould
transport himself to another atom—or world—what
would he be likely to find? It Einstein is right
that all things are relative, then size is, too. In
other words, if we should be reduced in size, and
the world we go into. should be proportionately
smaller, then we would not feel or see the difference
in size.  Capt. Meek. in this story. touehes on a
somewhat new field for him and he gets an exceed-
ingly happy result—as you will agree, after you have
read this story.
THE TIME HOAXERS, Ly Taul Bolton.
something different—an  unusual time-story.
in a unique manner, Every generation leaves ity
documentary records—some in the form of hieroglyph-
ics carved in stone; some in the form of nietures,
ete.  And perhaps in the future, newspapers will be
just as much an_oddity, Our new author has in-
genlously woven his theme into a thoroughly novel
sketeh. We are glad to welcome Mr, Bolton to our
group of authors.
SPACEHOUNDS OF IPC, by Tdward E. Smith,
Ph.1). (A Serial in three parts) Part II.  Almost
anvthing that can bhe said about this story will be
superflunis to those who have read the first instal-
ment,  There seems no limit to the doetor's ability
to o better and better. These chapters are fast-
moving. thrilling and full of seience.
THE SUPERMAN. by A. H. Johnson. Because we
felt sure that ‘“The Raid of the Mereury' would
be hailed az a gem, we are giving the sequel to the
before too much time elapses. Recause this
is muech longer, the author avails himself
editably, of the opportunity to elaborate on some
very startling scientitie ideas,
THE FORGOTTEN WORLD, hy E. Bauer.
out of the last issue.

And other unusual scientific fiction

Tere is
treated

Crowded
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A Revolving Self-Server for Your Table

(Continned from page 319)

first four of the base. This is hecause
the pivot hole and the bearing groove
must coincide with the pivot post and
the groove of the pivot piece.

The height lines are located. Measur-
ing from the face already marked,
nmark a distance 134” from it. This is
the only height line used. Placing the
work in the lathe, mark these circles
in the same manner used for the hase.
The pivot post is now cut, being fin-
islied smooth with sandpaper. Follow
this by cutting the upper 34” bearing
groove 3/16” deep. At this time, test
these cuts to see that those of tlie hase
and those of the pivot piece coincide.
Place a number of the ball bearings in
their base groove, and fit the pivot post
in the pivot hole. See that the pivot
piece moves freely on the base, and that
the depth of the bearing grooves al-
lows the pivot piece and the base to fit
within 1/32” of each other.

The edge of the pivot piece is now
rounded 14”7, and the entire piece fin-
ished with sandpaper. Tlie tray is now
ready to be constructed.

The tray is shaped from a piece of
stock having a 1147 thickness, and
either 21”7 square, or 21”7 diameter. If

the builder has a lathe which will
handle such a size, it is turned to a 20”
diameter, and its bhottom curved as

shown in the plan. Note that this is

not a conmplete curve, but that the
center of the bottom has a 61”
diameter circle which is flat.

If your lathe will not handle the
work, the circle is cut with a coping
saw, and the bottom curve obtained
with a plane. This piece should be
finished with sandpaper until a satin
surface is obtained. The server is now
ready to assemible.

The pivot piece is fastened to the
bottom of the tray with 124" wood
screws, which are countersunk into the
pivot piece. The pivot post is thrust
into thie hase hole, and a 1” round head
wood screw and washer is used to liold
it in place. This is screwed from the
bottont of the base into the end of the
pivot post. Countersink the screw and
washer, aud do uot fasten too tightly,
as the tray and pivot piece move this
screw around with tliem.

If wood requiring other than a
natural finish has been used, paint the
server when the base and the tray with
its pivot piece are separate. Do not al-
low paint to enter the groove of the
bearings, as it will retard the ease with
which the tray turns.

After finishing has been completed.

cover the bottom of the base with
green felt, attached with carpenter's
glue, and this handy self-server is

ready to go to work,

Plants That Act Like Humans

(Continued from page 285)

like ovipoiter into the soft tissue of the
pistil and there lays the first egg. No
sooner is the egg laid than the moth
runs up to the top of the pistil and
thrusts the hall of pollen into the stig-
matic funnel and so makes sure of the
fertilization of the seed. Two or per-
haps three eggs are laid in the same
pistil, but always a fresh ball of pollen
is used to make sure of the proper de-
velopment of the egg. The grub hatches
in about a week and it finally enters
cne of the developing ovules or seeds.
Here it lives happily, undergoing cer-
tain stages of growth. Just about the
time the sceds are ripeniug the grub
bores a way out through the pod and
makes its way to earth where it turns
into a chrysalis, finally to emerge as a
perfect moth.

The case of the wvucca and the
pronuba moth is one of the most curi-
ous in the world of nature. Both insect
and plant are dependent on one another.
Experiments have shown that the vucca
cannot produce seeds without the aid
of the moth, and certainly the little
moth could not find food for its grubs
save in the seed of the yucca.

Even plants have indigestion, it ap-
pears, and tend to rid themselves of un-
wanted matter which they may ahsorh
through their roots. Now and again
growers of bamboos, if they split up the

canes, will find small rounded stones at
the joints. Similar stones may, on oc-
casion, be found in coconuts.” In ap-
pearauce these stones are 1ot unlike
dull pearls and they are always ex-
tremely hard. As a matter of fact they
represent an excess of mineral matter
taken up by the plant. Tn the case of
the bamboo the stone is formed of sili-
cate substance and is as hard as flint.
Stones found in coconuts have heen de-
clared almost pure carbonate of lime.

Do some flowers function as weather
bureaus and issue storm warnings to
their fellows by emitting light signals?
At any rate, on a warm night it is al-
ways worth while to look in a garden
for luminous flowers. Flowers that give
out light include nasturtiums, topelum,
marigolds, evening primroses and heli-
anthus, but there are many others. At
such times the blossoms appear to be
giving out myriads of brilliant but
very small sparks, which die away al-
most as soon as they appear. It is be-
lieved that the light is of electrical
origin, for it is most in evidence some
hours in advance of a thunderstorm.
Thunderstorms mean very heavy rain,
and it is conceivable that, warned in ad-
vance, some delicate blossoms may be
enabled to take steps to preserve them-
selves from being crushed entirely out
of existence by the downpour,
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Science and Invention Announces the Fourth

Prize Winners of the $3,250 Ideal Home
Workshop Contest

E. Austin Rice, Fourth Winner in
the $400 Class, says:

WAS bhorn in AMlassachusetts in
1896.  Attended grade and high

schools in Boston.  Went to North-
castern University  studying  electrical
engineering for three years and left to
go to M. I. T., hut the war interrupted
my studies.

Spent twenty
months in the Coast
artillery  with  six
months overseas.
Am now a captain
in the Officers” Re-
serve Corps.

Returning, [ at-
tended M. T. T. for
a time, but decided
to accept a posi-
tion with a trac-
tor manufacturing
company in Peoria,
111. Later held po-
sitions with two
rubber companies. This was followed
by a year with Charles A. Levine, en-
gaged in salvaging surplus and obsolete
government ammunition. During this
time [ married and at the present time
have two children. When the salvage
work was completed, 1 went with a

= E. Austin Rice

large steel company in Youngstown,
Ohio, where | remained for scveral
years. Am now employed by a com-

pany manufacturing pig iron and coke
m Chicago and other cities.

In the line of sports, golf and tennis
are of most interest to me. My hobbies
are photography and radio. T have al-
ways had a love of good tools, which
prompted me to enter this contest and
winning such a sct is fulfilling one of
my ambitions.

Why Mr. Rice Chose the Tools
He Did:

On first thought T believed that it

would be impossible to select a complete
quality shop for $400, but after spend-
ing a great number of hours poring
over catalogs and calling on hardware
dealers, T found that I could sclect a
real, honest-to-goodness set of machine
and hand tools, without sacrificing qual-
ity for completeness or price.
* My list as submitted contains the
necessary tools and machines which
will enable me to make almost any kind
of furniture, make repairs to anything
about the house. build models of all
kinds and in fact, do any task that the
home mechanic and lover of good tools
can conceive.

1 have endeavored to make the work
performed by any particular line of
tools as complete as possible. For ex-
ample, in selecting wood drills and bits,
1 will be able to bore any size hole from
1/16” to 3” by very gradual steps.
Likewise, the list contains four differ-
ent boring tools.  Files, screwdrivers,
chisels, etc.. were similarly selected.

The power tools selected will enable
me to perform many tasks that would
be very tiresome or impossible by hand
methods.  There are other power tools
on the market, but those sclected are, to
my mind, the essential units of the ideal
home workshop. I chose a counter-
shaft driven set because of the case of
shifting work from one machine to the
other, as well as making it possible to
drive the entire shop with one motor.

The main  elements  of this  shop
should be good for a lifetime with due
and proper care, which such a wonder-
ful outfit deserves.

With the ideas and sugggestions of-
fered by SCIENCE AND INVENTION, one
can spend many an enjovable and
profitable hour with this set of tools.
To own such a shop has always been
one of the ambitions of my life and if
I am fortunate enough to win, you may
he assured that the tools will be in the
hands of one who knows the joys of
ownership and the pleasures that come
from the creation of such things as are
possible with a real set of tools.

E. Austin Rice's List of Tools:

Quantity Price
1 Lathe, complete, 77-40” centers .. $21.50
1 Tee Rest with 2 shanks, 127 .. . 160
1 Extra Holder for tee rest ...... 1.60
1 Screw center face plate, 47 dia. 2.00
1 Sanding disc, 87 dia. ...l 2325
1 3-Step cone pulley for motor, 34” hole  2.00
1 Universal handsaw, complete, 97-77

B ©000000000000008000300890006030000300 30.50
1 Rip saw for above, 77 dia. 2.50
1 Arbor attachment for above ...... 1.50
1 Boring table. complete for above .... 8.00
1 Extended Rip Guide for above, 187 .. 275
1 Geared chuck for above, 07 to 14”7 .. 12,50
1 Dado head set for above, 57 dia. ...... 13.75
1 Band saw, 127 .. ... .. ..., 32.50
1 Universal jig saw, 107 ........ 12.00
12 Jig and fret blades, assorted 1.65
1 Jointer, 47 ... 25.00
1 Safety guard for above ......... 2.50
1 Special moulding cutter, 34” hole .... 14.50
1 Motor, V5 H. P., 60 cycle, 110 volts.. 3175
9 Feet shafting, 34" .. coociiviiiiiii.. 4.50
4 Bronze bhearing shaft hange 3" hole  6.00
2 End collars, 34” hole ................ .80
1 Flexible coupling, shaft to motor, 34"

N@IE cononnoanosonacoocoancaononoononnang 1.50
1 Flat pulley, 114”

hole oo i 1.25
1 Flat pulley, 214"

[B@S 5o0000000000000000000080000000000000 1.25
1 Flat pulley, 314" 134” face, 34"

Ie® con00c0000000000a0000008000000000000 1.50
1 Flat pnlley, 4”7 dia., 134" face, 34" hole 175
1 Endless bhelt, 457 x 14” 1.00
3 Endless helts, 45 x 14" 3.00
1 Round belt, 48" x 5/16” 1.50
1 Router hit, 4" . 1.90
1 Router bit, 34" .. 1.90
1 Router bit, 147 ... ... ... 1.90
1 Machine bit, wood, 14" .80
1 Machine bit, wood, 5/16 80
1 Machine bit, wood, 3%” ..... .80
1 Machine bit, wood, 7/16" .80
1 Machine bit, wood, 4" ... ... ... .80
1 Buffing wheel, 8 x 14°'-34"” hole 40
1 Wire scratch hrush, 34” hole .. 75
1 Emery wheel, 5 x347-34" hole 1.50
1 Spear point turning tool. 14~ 1.25
1 Round point turning tool, 34” 1.15
1 Round point turning tool. 14" . 1.15
1 Square point turning tool, 14" 1.15
1 Square point turning tool, 1.15
1 Gouge turning tool, 14" 1.25
1 Gouge turning tool, 14" 1.25
1 Skew turning tool, 14”.... 1.15
1 Skew point turning tool, 1.15
1 Skew turning teol, 17 . 1.50
1 Parting tool, 34" ........ 1.15
1 Woodworker’s vise ..................... 8.50
1 India il stone, 2 grits, 6" x2”x1” . 1.50
2 Wood clamps, 107-6" 4.00
2 Steel bar clamps, 36" 5.00
2 “C” clamps, cabinet, 1.20
1 Outside calipers, ¢ 1.00

AS A ROWING
MACHINE

Get Stron
Eight Improved
Muscle Builders

Al for’ 37>

Easily master feats v{hie}lxt now‘ eee;n (Rfcv:lhls
v 8l e [or hen
I vou wi't physical culture for health, this
TLEAST HALF! We furnish ten cable cheat
. resistance.
Made of new live extra etrength rubber to
mive resistance needed for eure muscle devel-
opment ['mir of patented hati grips de-
velop powerful grip ani srm. Waull exercising
parts develop back. arme und lega Head rrap
permits exercise of necl
Princles. ‘Vevelop leg | GUARANTEE
inuscles with foot atrap— Entire  satis-
cives speed, endurance faction guar-
lllustrated course anteed or
shows how to develop any mopey back.
part of body.
SEND NO MONEY
Send name snd address. We send all by re-
turn mail. Pav_postmnn $3.75 Diue postage.
PRICE IN CANADA $4.50 caeh with order.
MUSCLE POWER CO. Dept. SC-8,150 Nassan
Street_ New York remr——

The LOMARA
Pocket Microscopes

Reveal a World of
Strange Beauty in Ob-
jects Imperceptible to
Convenient  ¢he Naked Eye.
Feuntan .
:?;‘¢ Precise, dependable and
R compact, the Lomara is
ideal for accurate work
in the field, in the home

and the Jaboratory.
Magnifications: 15x to
50X ciieiieean $6.75

Ultra-LLomara, with
magnitications from 20x
to 195x ........ $12.00

With the ['ltra - Lomara. you
can obtain powers up to 1020Dx.
Wiite for information.

C. P. GOERZ
American Optical Co.
317 E. 34th St., New York

O LVE yow Multiplication, Division,

Reciprocals, Squares, Square Roots,
with three-place Product Line Chart.
Instructions on every chart. Compact,
inexpensive. Single set $.40, three
sets $1.

WALTER G. HAWLEY,
Rock Glen, N. Y.

Many earn while learning. Our thorough

studio meth{)d also qualifies {_ou tosﬁlls Z;l‘alll_
aying position upon graduation. Sen

go; bglpw at once for FREE booklet, Op~

portunities in Modern Photography-

[ [ —
AMERICAN SCHOOL OF PHOTOGRAPHY

3601 Michigan Avenue Dept. 342-C Chicago, Ul
Ser{gi booklet, Opportunities sn Modern Photography, and full infap-
Jnation,




Amazing LowPrice!

Quality Performance
Six tube triple screen-grid
using 3-224, 2-227

s . and 3
1-245 power tube. Easy
toinstall. Will fit any car.
Single dial control. We
guarantee that this set
will pull in stations within a Tadius
of 1,000 miles and that it will de-
liver the volume and tone qualities of
an electric set, or your money refunded.
. PRICE OF SET ONLY $20.00
Price Complete, including tubes, batteries, dy-
namic speaker and suppressors, ali ready to instali
and use, $39.50. Send $5.00 deposit with order,
balance C.0.D. On foreign orders remittance in
full required. ORDER TODAY.
. CHAS. HOODWIN CO.
4240 Lincoln Avenue, Dept. H-30, Chlcago, lilinols

A BUSINESS OPPORTUNITY!

Casting Metal Toys and Novelties
offers chance to earn real money. As our Manu-
facturer you make 5 10c Store Novelties, Toy
Soldiers, Animais, Ashtrays, Auto Radiator Orna-
ments and other all year sellers. We help you sell
the goods and alse buy them from you. NO EX-
PERIENCE or special place
needed and we furnish complete
outfits. Small investment starts
you in well-paying business and
we help vou build up. A big
opportunity for the right man.
Write at once for full informa-
tion if you mean strictly busi-
ness and want to handle whole-
sale orders now being placed.
Metal Cast Products Co., Dept. E
1696 Boston Road. New York Cily

“70‘0’1"1) you like to again enjoy life—iwith g mxm
strength and health? Do you suffer night r

risings, pains in back, legs, feet—consnlm-

tion, etc? Science has made an amazing dis-

covery for you-—a r]lew (lruulesslhomg lm-osune Me”

glund treatment. indorsed and used by many

doctors.  Over 100,000 users. Sent on trial. If Pa“‘t

Lay mothing. Write for offer and daring free 40,

hook of facts for men past 40. W. J. KIRK, .

Pres., 4544 Morris Ave., Steubenville, 0. ———

L] N ]

Pick up 5°°a Day

—

you don’t feel 10 years younger in 7 days,
SELL GUM.-’MINTS TO STORES

Build a steady, repeat business with candy stores,

druggists, restaurants, groceries, barbecues, cigar
stores, etc., on our popular flavors and novel packages.
Liberal commissions; no deliveries or collections to
make. Write for special starting outfit.

HELMET GUM CO. Dept. 322 CINCINNATI, OHIO

MODEL BLUEPRINTS

Correct—Easy to Follow
1-2 Horizontal Steam Engine details. .set $1.00

3-4 Boiler construction for above....set 1.00
5 880-Ton Bark .................... .50
6-7 Twin Cylinder Steam Engine and
Boiler . ...... ... ... ... ... set  1.00
8-9 Gasoline Fired Locomotive. .. ... set 2.00
10-11 U. S Constitution, “Old Iron-
Sides™ ac - diy. B vk wem e R . 1.00
12 13th Century Man-of-War .50
13-14 Chinese Junk ................. .50
15-16 Electrically Driven Automobile. .set 1.00
17 Roman Ballista ............. . .... .50
18-19 Simple Steam Engine .......... set .50
20-21 How to Build a Reflecting Telescope. 1.00
22 “Santa Maria,” complete.......... .50
23-24 Model U. S. S. Portsmouth. .. .. .set $1.00
25 Building a Model Tugboat........ .50
26 Twin Cylinder Marine Engine .50
27-31 U. S. S. Truxton.. b Pl - . 2.00
32 Sopwith Biplane ............. .50
33 Speed Boat ....... .50
34 Airplane Engine .. .§0
35-36 Motor Winch .......... .75
37-38 Vertical Steam Engine. ., 1.00
39 Cannon_ . .................. .50
40 Steam Roller . .50
41 Prairie Schooner .50
Lincoln Sport Biplane (man-carry-
INE)  §mmesr e 3 2 - 3 encas Kalince w For B 6.75
Gerber Monoplane (man-carrying).. 1.00

Anyone who can read blueprints and is at all

handy with tools, will find no difficulty in follote-

ing the simple cxplanatory diagrams.  Many

sport planes and monoplanes built from our plans

are flying daily, thus attesting to the accuracy of

the blueprint details. Satisfaction guaranteed.
Send Orders to

Science and Invention

Blueprint Department
381 FOURTH AVE., NEW YORK CITY

Science and Invention

1 Four-fold rule, 2 ft, .o.veovervnnnn ... 90
1 Zig-zag rule, white, 6 it. .65
1 Hardwood level, 24 in. 270
1 Try square, 71" ... .75
1 Bevel tool, 10 in. .70
1 Steel square, 2 ft. 2.70
1 Marking gauge ........ .90
1 Ratchet bit brace, 10 in. 3.00
I Countersink with guage .60
I Dowel sharpener ..... ... .. A3
1 Screwdriver bit, 14’ in. 5]
L Screwdriver bit, 14~ .. .25
1 Adjustable hit guage %
1 Handdrill with drills 3.90
1 Breast drill i......:ucie: bifobe.oiho 5.75
1 Set Dbeuch wood hits 13) u”-1” 6.50
I Expansive bit, 7%”-3" ... . ... 2.17
1 Set twist drills’ (29) 1/16”- 27 .. 9.¢

1 Bed rock jack plane, 14 in. .... 5.35
1 Block plane ........... 2.50
1 Spoke shave ............ .. .. ED)
1 Nail hammer, 5 oz., size 4 . 1.35
1 Nail hammer, 16 oz., size 115 ....... . 1.65
1 Machinist hammer, 16 oz., size 0 11325
I Ripping bar, 307 ... ... . . . .90
1 Bevel edge firmer chisel, 14" 1.30
1 Bevel edge firmer chisel, 14" 1.45
1 Bevel edge firmer chisel, 347 1.55
1 Bevel edge firmer chisel, 17 1.70
1 Scratch awl ................... . .40
I Std. head screwdriver, 215" .30
1 Elec. head screwdriver, 4" .40
1 Std. head screwdriver, .60
1 Std. head screwdriver, .90
1 Ratchet screwdriver, 8 ... 1.20
1 Offset screwdriver ... 40
I Nail set, 47-5/32” tip ...... .20
1 Center punch, 4"-14” tip .. .20
1 Hand cold chisel, SIA"-34". .. 43
1 Hand cold chisel, Va1 .80
1 Cape chisel, 77-34 ..., .. .65
1 Round nose chisel, 77-34" ... .63
I Machine punch, 8”-%4'"-3/16” point 40
I Thin nose pliers, 614" . 1.10
1 Slip joint pliers, 8 .. . 1.25
1 Ex. hvy. eclectrician pliers, 77 2.50
1 Long square reamer pliers, 1.40
1 Hack saw frame ....... ... . . . 1.25
12 Hack saw hlades, ilexible, 10”-14T .... .60
12 60

Hack saw blades, flexible. 10”-24T ...

1 Mill file, R.E. bastard .29
1 Flat file, 2nd cut, 47 °. . .. .20
1 Hand file, smooth, 8" ... 31
! Hand file, bastard, 10" .35
1 Flat file, 2nd cut, 8’ ... .. .28
1 Round tile, 2n0d cut. 9”7 27
L Square file, 2nd cut, 8 A .29
1 ITalf round file, bastard, 107 . ... .. 42
I Slim taper file, single cut. 8" ... ... .21
I Half round dead float and wood lile. 10” .50
1 Ilalf round wood rasp, bastard, 107.. .63
I Cross cut hand saw, 247 .. .. . .. . 3.75
I Rip hand saw, 24”7 3.75
1 Back saw., 107 ........ 1.71
1 Compass saw, 10" . .78
I Comb. glass cutter and putty knife.. 39
1 Tinner's snips, 8" 1.45
I Pipe wrench, 10" 1.25
1 Double end wrench, 6”-8” 1.75
1 Electric soldering iron. ®” tip ... 4.10
1 Swivel base vise, 3” jaws .......... .. 5.40

Total cost of shop .............. $400.00

C. Howard Green, Fourth

Winner in the $200 Class, Says:
WAS born in Sunol, California, on
:[ December 15, 1901.

When I was very voung my
parents moved to Oakland, California,
and five yvears later moved to Stockton,.
California, where I attended school. At
an early age T left school to learn the
machinist trade at
which I have
worked steadily
until just recently.

My interest in
machinery and me-
chanical devices
dates back to early
childhood. My
earliest recollec-
tions are of mak-
ing tovs for my
sister. It has al-
ways been my am-
bition to complete
my workshop for
it still remains my fondest hobby, and
I wish to assure you that your award
is no little appreciated.

In 1923 the family moved back to

C Howard Green
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Oakland, California, where I attended
the Evening High Schools to study
mathematics, and for the last four years
have attended continuously.

I am married, and since January 1,
1921 have attended the Boening
School of Aeronautics at Oakland Air.
port where [ am taking a master me-
chanic’s course.

Why Mr. Green Chose the Tools
He Did:

Were I to equip a home workshop
and had $200 with which to do so, |
would select the equipment mentioned
m the enclosed list.

Because of the manv uses and the
variety of work done on a circular saw
I sclected the described molding cutter
attachments. The saw table has a more
accurate rip gauge and the table rais-
g features are the best T have seen.
The emery wheel attachment is very
handy in keeping the shop tools in cut-
ting order.

Some wood turning lathes are su-
perior to others on the market in that
they are more rigid and have ball bear-
ing thrust headstocks. The sanding at-
tachments are ideal for numerous jobs,
as for squaring up work.

The band suaw selected is one of the
most complete and sturdy that I have
vet seen. The tension device is un-
equaled and the disc wheels are better
balanced and lighter in weight.

The scroll saw is the ideal saw for
any small work. The compactness of it
makes it advantageous.

A 2 shait 1/3 H. P. motor operates
the group of machines above mentioned.
With two pulleys on either side of the
motor it takes care of the four ma-
chines very mnicely.

The machinist vise T selected for its
sturdiness. One always has a variety
of uses for a good vise.

The rest of the miscellaneous small
tools are too numerous to mention indi-
vidually, but I Dbelieve they form a
fairly complete set of tools for the
home workshop.

C. Howard Green's List of Tools:
Price

Eauipment e
1 Six-inch circular saw $21.25

1 Set moulding cutters for saw 15.00
1 Emery wheel arbor for cir. saw ...... 1.2
1 Four-speed lathe .................. E
1 Belt for lathe ................
1 I'our-step pulley for lathe ..
1 Combination boring and sanding table

tor lathe ........ .. 5.00
1 8%4” sanding disc 2.50
112” band saw ....... 37.50
1 Pulley for band .60
1 Belt for band saw ...... 1.40
11/3 H. P. 2 shaft motor 16.00
1 Amer. scroll saw ............... 10.00
1 Pulley for scroll saw, 2 bore .50
1 Belt for scroll saw ............. 1.00
1 15” parting tool for lathe 1.25
11" gauge for lathe ......... 1.25
1 Mechanic’s drill set .. 1.35
13" Machinist vise .. 8.50
1 6"Grinding wheel grain No. b 1.16
1 Carborundum stone, size 5 x 2x 34 .85
1 9” Combination square 2.55
1 Pr. 8 outside calipers 1.00
1 Pr. 6 inside catipers 1.05
1 Pr. 8 spring dividers 1.33_
11/32 in. nail set ......... 15
1.3/32 in. nail set ....... .15
1 8” adjustable wrench .93
1 Hack saw frame ...... 1.25
1 Pr. 6” cutting pliers 1.00
1 Pr. 11%” tin snips 2.3-_l
1 Pr. clamp fixture ....... 1.25
1 Adjust. hand screw 1.15
1 Screw clamp . .35
1 Hand drill .85
1Can glue ciiviiiiiiiniiiiiiiiiieinenan 825
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1 Scratch awl . .coiioiivieiiiieieisiiinnns 17
1 Sheet 2/0 garnet paper .10
2 Sheets 5 garnet paper ..... .10
1 10” half round wood rasp ...... .50
1 10” sq. edge mill bastard file . .21
| Hand saw 20” 9 points ....... 2.85
1 Set auger bits ................ 5.25
1 Polished 2 ft. steel square 2.70
1 Claw hammer, 16 o0z. ........ 1.85
I Upholsterer’s tack hammer 1.25
13 ft. 4-fold boxwood rule .85
| 8” screwdriver .70
1 37 screwdriver .35
{ Bit brace, 8 ... 2.60
1 18” wooden level 1.20
I 4” wood chisel 1.10
1 3%” wood chisel 1.10
1 %" wood chisel .......... ... ... ... 1.20
1 34” wood chisel ....................... . 1.40
19" Tron jack plane ......... ............ 3.40
1 Block plane (iron) .

1 Countersink

Thomas K. Waller, Fourth
Winner in the $50 Class, Says:

ORN twenty-three yvears ago in

Wichita, Kansas, 1 am the eldest

son of a government inspector in
the Department of Agriculture, My
first years in grammar school were
spent in the Salt Lake City schools.
Then came years in the grade schools of
Nebraska and
KNansas. Moving
to Fort Worth,
Texas, T finished
the grammar
grades, including a
hali year in the
manual training
department which
is the only techni-
cal training I have
had in the use of
tools. and entered
North Side High
School. After two
and a half vears
there, I came to Memphis, and in nine-
teen twentv-eight received my diploma
from Central High School.

As a member of the Boy Scouts T
had part in many projects, notably the
building of a full sized model of the
old army post at Fort Worth. Later
when a student at North Side High
School T was a member of the “Stage
Crew” which completely rebuilt the
stage front and curtain mechanisnt

I am a steady patron of the public li-
brary, averaging four books a week,
and a thorough newspaper reader. I
am interested in scientific research, me-
chanics, travel, politics, and literature.
My uncles are master carpenters, and
I have inherited their love of tools.
One of my most valuable possessions is
a file of radio and technical magazines
dating back to nineteen twenty-three,
together with a card index of over two
hundred titles.

Why Mr. Waller Chose the Tools
He Did:

The qualitv of my selection is at-
tested by the character of the com-
panies, practically all of whom have na-
tional or international reputations. The
completeness of my list I leave to your
judgment. The amount of money was
set by vou, and this I have not ex-
ceeded.

Believing that no man can be a good
carpenter or mechanic who does not
keep his tools sharp, and that certain

Tom as K. Waller

Stience and Invention

tools are essential to any shop, I have
listed my tools under three heads: “Tool
Sharpening  Equipment,” “Essential
Tools,” and “Miscellaneous Tools.” I
have put the sharpening equipment first,
and made it as complete as possible,
considering the tools to be sharpened,
so that the old axiom “Good work de-
serves sharp tools” may be obeyed.

No shop can operate without certain
tools and these I have put into the “Es-
sential Tools” list.
possible to make one tool do the work
of several, without impairing its own
value, I have done so. This is true of
the “Combination Square” which com-
bines eight tools, and the automatic
screwdriver which combines two. T
have tried to avoid duplication of tools
but in the case of the automatic screw-
driver it was more of an economy than
a duplication since I had need of a light
drill, however, the automatic screw-
driver is too long for many purposes.
and so two more screwdrivers were
added to the list.

I have tried to keep all the tools se-
lected within a certain price level be-
cause “one good tool cannot repair the
damage of several poor ones,” and
since | was limited in the amount of
money it would have been a poor
policy to buy one or more very good
tools and a long list of inferior ones.

1 placed a tool chest in the “Miscel-
lanecus List” so that proper care might
be given the set of tools.
a bench because I believe a bench
should be built to suit the requirements
and conveniences of the owner. A
wrecking bar and an ax are not essen-
tial but are often in demand.

Thomas Waller's List of Tools:

Tool Sharpening Equipment

Quantity Price
1 Hammer grinder ... ....o.iiioiiiiiienns $1.00
1 Foot treadle ......oooviiiii i .25
1 Oilstone, combination, 6” x2” x1” 1.25
1 File, 8" mill, single cut 25
1 File, 6” taper, single cut .20
1 SaW St “cu-em e ddteme sl phe s o« 7B 2.00
Essential Tools

1 Saw. hand: 24" long, 8 point, skew back 2.25
1 Hammer, carpenter, 13 oz., size 2, 13"

overall, adze eye, plain face, plain

neck, and plain poll; curved claw 1.50
1 Hammer, tack; 4” head magnetized .20
1 Brace, “Latch Pawl” vatchet, 10” swing 1.80
4 Auger bits, 4/16 @ 40c-%"; 8/16 @

s0c - 1473 12/16 @ 70c - 34”; 16/16 @

O0C = 17"t isaseddaE e e ¥R s anen ST 015 ()
1 Conntersink, cutting

ed .43
1 Scr e .20
1 Screwdriver, automatic quick-return

spiral ratchet for light work; can be

used for light drilling ........... ... 2.65
8 Drill points for automatic screwdriver.

1716 t0 11764 .o isevisacanannopman-e 5 A5
1 Screwdriver, ratchet, 5" blade 1.20
1 Screwdriver. ratchet, 2" blade .65
1 Plane, smooth; 9” long, 2" . 395
1 Plane, block; 514" long, 134”7 cutter.... .80
1 Steel square; body 24" x 2%, tongue, 18"

X 1047, Brace 5l i i 53 bmmiaf® 45 aps sl 34 2.70
1 Combination square rule, try square,

miter square, center square, scriber,

level and pluml, height gauge, depth

FAUZE sias v s ¥ s dBIE B @ m o 0 g o 3.60
1 Bevel square, 6” blade, 44" iron handle .85
1 Rule, 6 foot hook feature .............. 75
1 Gauge. marking and mortising; beech,

hrass screw, head plated, stop screw 1.05
4 Chisels, wood; hevel edge pocket, 14"

@ $1.10; " @ $1.20; 34" @ $1.40;

17 @ $1.500 mm cux fme- - on b e d e 5.20
I Chisel, cold; 4” blade ......cecvviun.s .30
1 Vise. woodworkers, jaws 454", open 47 3.00
1 Pair of pliers, 3 button’s cutters and

BIDE ELID| M. e - v o Kbws ke e oo 4 B R R - .90
10 Werenchy DIDE. ok 3 oo 0 8 weers £ = Eraso o osaln & W0 1.25

Miscellaneous Tools
1 Tool box, 17” x 8" x 8"
1 Wrecking bar, 24" x 34"
1 Hand ax ' ... ... s bl.deceb) - asael béaas
Total

I did not list |
| —niow World’s Best-Paying EMPLOYER

Where it has been |
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——and be your own boss

Why drudge when independence may be yours
through art training? Publishers pay millions of
dollars yearly for illustrations. Many successful
Federal Students are earning from $2500 to
$6000 a year—some even more, Through the
Federal Course in Illustrating more than fifty
famous artists explain their methods of Illus-
trating, Cartooning, Lettering, Poster Design-
ing, Window Card Illustrating, etc. You learn
at home in spare time.

Discover the artist in yourself. Just send us
your name, age, occupation and address. With-
3 out charge we will send the book
“A Road to Bigger Things” and
Vocational Art Test,

S FEDERAL SCHOOL OF
ILLUST RATING

8331 Federal Schools Building
Minneapolis, Minnesota

You know Electricityls Light, Power, Trans-
portation, Communication—your servant in
home, oflice, factory, farm. As a universal
neeessity, Electricity prosperseven in_panic
| times. That is why we_have been able to
il ind good Electrical jobs for our students
W and graduatesall during depression.

1 If vou are under 35 and willing to prepare
for well-paid Electrical position inspare time,
write for free book ‘‘Looking into I'uture of
Llectricity ' and special offer now made to ambitious men.

AMERICAN SCHOOL, Dept. EC-74
Drexel Avenue and 35th Street Chicago, lilinois

CHEMISTS

Catalog illustrating 2500 Chemist’s Sup-
plies, 5,000 Chemicals, Minerals, Drugs,
etc.. and listing 1,000 scientific books
sent for 50c. Glass Still as illustrated.
Capacity of flask 1 qt. Complete $8.

LABORATORY MATERIALS CO.
635 East 71st., Chicago, U.S. A.

'@f

- Moulds as low as $1.50 each.

Cast Your Own Lead Soldiers, Indians, Hunters,
wild and Farm Animals
Wonderful “Trus to Life” Modela. Easy and inexpenmsive to
23 make, I furnish all necessary rmaterial including ennmel. Send
Be Stamp for Illustrated Catalogue
H. C. Schiercke, Ghent, N. Y.

verc $25 A DAY

UPTO
Just out., Lights gas instantly with-
out sparks or flame. Sells lke wildfire

wherever gas is used. Retails for 25c. 0

MYSTERY GAS LIGHTER V]

=

individual cards wlfﬁ'

jnstructions.  Sample 10c or rush $9.00 per!
Gross or $1 per Dozen. New Method Mfg. Co.,
Desk SIG-8, New Method Bldg.. Bradford, Pa.

£

s o E
Y
Learn Public

Speaking

At home—in spare time—20 minutes &
“*stage- fright,’’ gain self-
>, confidence, increase your salary. through
ability to away others by efective
Write now for free booklet,

How to Work Wonders With Words
North American Institute, Dept. 142C
3601 Chi m.
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Radio Books

FRE

Ever have your radio reception fail just
when a big program was on and you wanted
to hear every delicate inflection of tone dis-
tinctly?  That's when this big new book is
worth its weight in gold. In simple words
and easy to understand charts and pictures,
it shows you how to find and
correct radio set trouble quickly.

Shipped prepaid to your home 5oc
1

OF e

If you own a radio, you need this book.
Everything you want to know about radio
is in it, from “How to Kill Outside Radio
Noises,” to a clear description of the newest
tubes and how to use them. If you have a
question on radio, here is your answer and
a thousand more. 96 illustrated pages.
Large, 9 by 12 inch size.
tiful colored cover.

Beau-
St 50c
prepaid to your home for only

Now Sold at Magazine Prices—or

with RADIO NEWS
at a Big Saving!

R I

— O T

Amateurs’
chapters

Sometimes called the Radio
Bible. 30 profusely illustrated
bring you 10 How-to-Build articles, with
complete instructions and diagrams; new
radio wrinkles, DX hints, data on the new
tubes, answers to AC problems, and helpful,
money-saving ideas for the radio
serviceman. Shipped prepaid to 50 c

your home for only..........

A TRIVERS R O

37

S

Experience the thrills of the Short Waves
—of hcaring Europe, Africa or Australia
direct as clearly as native stations. This big
book, replete with illustrations and How-to-
Build diagrams and plans, crowded with 28
chapters by foremost S-W authorities, repre-
sents the last word in authentic S-W data.
Brings you more information
than books selling at ten times |
its price. Shipped prepaid to 5oc

your home for only...........

~————=—————=——Cut and Mail Today-~—————————__

Radio-Science Publications, Inec.

Dept. 2508, 381 Fourth Avenue, New York, N. Y.

Gentlemen: Please ship me postpaid the Radio Books I have

checked below. Remittance is enclosed.

FREE!

You may have any one of the
above Radio Books ENTIRE-

LY FREE with R
{1 Radio Trouble Finder and O Radio Amateurs’ Handi- NEWS at a :éduCedALEiICS
Service Manual book To accept this offer check
Dko?]l Izadm Questions and {1 Radio Short Wave Manual squarc below.
Swers
[OShip me ENTIRELY
FREE the Radio Book I
Name have checked _ above and
...... LR R R I T enter my Subscrxptlon for the
next eleven big issues of
RADIO NEWS at the spe-
Address ... ... ... ... reeieeaa

cial price of only $2, which
T enclose. (Regular news
stand price of RADIO
NEWS, $2.75.)
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Experiments Prove
Aurora Theories
(Continuecd from page 282)

cular cross-sections are
planes.  This produces
“bows"” or “curtains.”

Outside the space free from electrons,
towards the equator, are the periodical
paths through space, of which a great
many complicated forms have been
found by mathematical calculations and
by experiments. These paths in their
combination, form an electron wall, far
bevond the Heaviside Laver, which can
reflect ultra-short wave signals coming
from the earth, and which therefore
has been regarded by Stormer as the
cause of the recently observed “space
echoes.”  As the electrons in these
paths travel in the same direction with
reference to the equator of the earth,
they constitute an electric current, a
circular current, which reacts upon the
magnetic field of the earth, and among
other cffects pushes back the zone of
the Aurora from the equator. This ac-
tion can be shown experimentally with
the aid of an artificial circular current.

Experimental models proving these
theories were recently demonstrated in
a Berlin laboratory during the course of
a lecture on the Birkeland-Stérmer
theory given by Dr. Briiche, of the Ex-
perimental Institute of the General
Electric Light Company of Germanyv.

There still remain to be explained
the various colors which the Northern
Lights produce. We do not know the
exact composition of the outer atmos-
phere at the enormous heights at which
the phenomenon occurs. It may be
homogeneous, like the air at the surface
of the earth, only very greatly rarefied,
or it may be broken up into whisps and
layers of the different gases which go
to make up our atmosphere. If that
proves to be the case, then the colors
are easily explained by the fact that an
clectron stream, flowing through dif-
ferent gases, produces different color
effects.  We make use of this fact in
modern gas discharge tubes, such as
the neon tube used for signs. Again, it
is known that in the outer limits of our
atmosphere the temperature is extreme-
lv low, and it may be that the gases
are solidified by the extreme cold into
tiny crystals,  When solid nitrogen is
bombarded by an electron stream. a
green color 1s produced at the point
of impact.

One practical result of the investiga-
tions into the causes of the Aurora has
been the development of the electron
ray compass for use on board airships.

into
auroral

spread
the

$21,000.00 FOR SPIRITS

For more than six years this publication
has offered prizes totaling $21,000.00 for
genuine demonstrations and proofs of spirit
manifestations which we cannot duplicate by
scientific and well-known means.

Up to the present time not one mani-
festation has been presented which by even
the greatest stretch of the imagination could
be considered genuine.

How many more years must this prize be
offered? Spiritualists, please answer!
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Scientific Aids to Your Comfort

(Continued from page 315)

luminated House Number
and Bell Button

OW many times have vou groped

for a light at night, trying in vain
to read a house number? Particularly
when you are in a car, regardless of
how slowly you drive, it's quite difficult
to stop at the right doorstep.

This illuminated house number and
bell button makes any number clearly
visible, both by day and night. Except
while someone presses the Dbell, your
house number will be illuminated.

The number plate is of glass, with a
refractory coating on top. The appar-
atus should be used with a bell ringing
transformer. It is connected directly
into the bell eircuit in the position occu-
pied by the bell button. The resistance

of thie small lamp is such that it preveuts
the bell from ringing except when the
lamp is shorted by the switch. Tested
and approved in our laboratory.

Revolving Fan in the

Modern Mode

ANS are so common nowadays and

have invaded so many apartments
that it is about time an organization
has put one on the market that har-
monizes with the furnishings of a room
that is decorated in the modern manner.
The one illustrated is of even greater
interest because it is manufactured by
a company that is famous for the relia-
bility of its products. The wall type
mount and revolving attachment help
to make this a most convenient and use-
ful unit. Tested and approved in our
laboratory.

Kitchen Multi-Fork

OR turning hot meats, for picking

up ice ctbes, for removing or shift-
ing hot pots and pans, you'll find this
handy kitchen imiplement invaluable. Tt
combines all the uses of a fork and a
spoon.

The utensil is 1214 inches long, and
made of nickel plated steel to insure
durability. The handle is of enameled
wood. Special attention has been paid
to the clamp; it holds food or dishes in
an iron grip. You need no longer worry
about having hot potatoes or ears of
corn slip from your hands. Tested and
approved in our laboratory.

.

Thermostatically Controlled
Aquarium Heater

LI tropical fish fanciers realize the

importance of keeping their fish

at a temperature as near to their orig-

inal habitat as possible. A good heater
1s umperative.

These heaters are made in five sizes
to accommodate different tanks. For
example, the No. 1 heater, which is 6
inches long, is correct for breeding
tanks containing 3 to 4 gallons, but
can also be used for tanks up to 10
gallons, if the room temperature is not
too low. This same heater will main-
tain a temperature 80 to 86 deg. Fah-
renheit in-a 3-gallon tank. Tt is com-
pletely shielded to prevent electrical
shocks and has a self-contained ther-
mostatic control.

Names and Addresses of Manufacturers Furnished Upon Requesf
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CANNED HEAT

s o » finds thousands of
new uses

EED a bit of heat? For that bit of soldering, hot glue,

to start the fire, melt a bit of wax—anything thas

needs heat right on the spot—anywhere, at home, shop,
camp or on the road.

Send for FREE booklet that’s full of practical time-

and encrgy-saving ways to make STERNO serve you.

IFull-size tube only 10¢.

STERNO Corporation

o East 37th Street, New York
[ ] Send me your free booklet.
[ 1 I enclose z0¢ for full-sized tube.

Nam::

Address.

BIG OPPORTUNITIES
in PHOTOGRAPHY

{-'t‘ Earn $1,500 to $7.000
il year. Opportunt -
S Fties everywhere for
u'ﬂ frained motion ple
thd P4 Lure, commercial eor
““portrait photogra
phers. Irevious
perience  unnecessary
Train  through our
simplified System
We furnish equip
ment. Tife Membership FRIEE of
extra charge in Personal Service
Bureau which helps you start a studio or
puts you in touch with opportunities. Sen.l
TODAY for FREE DBook telling how tef
quallfy for ( ) Motion Tdcture DPhotog
raphy or Projection () Commercial and
Tortrait Photography or TI’hoto-finishing
NEW YORK INSTITUTE OF PHOTOGRAPHY
Deﬂ' 82, 10 West 33rd Street; New Yark Cily

L]

make Crowns,
Plates, Bridgework,
etc,, for Dentists. Easy
practical way to learn me-
chanical dentistryat home in
spare time. Full equipment
of tools and materialsinclud-
ed with course FREE. Low
tuition, Easy terms. Write
for FREE BOOK about this
money making profession and
our easy-to-learn homestudy
course and special offer,

McCarrie School of Mechanical Dentistry
1340 S. Michigan Avenue Dept. £-470 Chicago, #l,

POLISHED POINT AND RUBBER
SPONGE with adjustable ink feed make )

this pen write better
than any other  Money

SAMPLE back if not pleased.

FREE

Wholesale catalog. show-
ing over 800 inat rellers. Write
our ecopy NOW.  Sp. Impt. Co.,

for ors C
ate St., Le Sueur Center, Minn.

631

AVIATION
Information

send us your name and address for full information re-
garding the Aviation and Airplane business. Find out
about the many great opportunities now open and_ how we
prepare you at home, during spare time, to qualify. Our
new book ‘‘Opportunities in the Airplane Industry™ alse
sent free if you answer at once.

AMERICAN SCHOOL OF AVIATION
Dept.142-C, 3601 Michigan Ave. CHICAGO

FREE]

Y
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advertisements not accepted,

Advertisements in this sectionn fifteen cents a word for each insertion,
accompany all advertisements unless placed by an accredited advertising agency. Not less than 10 words accepted.

Read Classified Advertising — It Pays

Advertisements for these columns should reach us not later than 1lst of 2nd month preceding issue.
Classified Advertising Manager—Radio-Science Publications, Inc., 381 Fourth Avenue, New York City

Name and address must be included at this rate.

U

Cash should
Objectionable or misleading

Advertising

Correspondence Courses

Inventors

Patents or Inventions

Advertise. Inch Display. 50 magazines,

three issues, $6.00. Lists free. Pennell
Standard, Covington, Ientucky.
Agents
Free Booklet describes 67 Plans for

making  $20—$200 weekly
office. IDusiness of your own.
84-B, Elizabeth St., N, Y.

SUCCEED WITH YOUR OWN PROD-

in home, or
Elite Co.,

UCTS. Make—sell them yourself. Kormu-
las, Processes. Trade-Secrets. Expert
analytieal service. Catalog free. D.
Thaxly Ce., Washington, (o}

I’ve placed 5,000 men in good paying

jobs, selling Shirts, Ties, Hosiery, Un-
derwear. Workshirts. Launberjackets, etc.
I'll give you a marvelous outfit FREE.

Remurkable values get orders and vepeats,
Big cash commissions and bonuses. Write
Dept. V8, Quaker, 1107 Broadway, New
York.

BE YOUR OWN BOSS!
liw to make $15 profit a day. C
cessfully operated by hundred No capi-
tal required. I furnish ever g. Write
for free particulars. ALBERT MILLS,
9149 MONMOUTH, CINCINNATI, O.

MAKE YOUR OWN PRODUCTS. Em-
ploy Agents Yourself. Tollet articles, soap
extracts. We furnish everything, Valu-
able book Free. National Scientific Lab-
oratories, 1955W Broad, Richmond, Va.

MAKE—SELL YOUR OWN PROD-

1’1l show you
Plan suc-

UCTS. Formula Catalog Free. Clover
laboratories, 1’ark Ridge, 11l
Big money and fast sales. Every owner

buys gold initials for his auto. You charge
$1.50; make $1.35. Ten orders daily casy.
VWrite for particulars and free samples,
American Monogram Co., Dept. 71, East
Orange, N. J.

Big Profit putting our gold sign letters
on store windows, without experience.
Samples. CONSOLIDATED, 69-R West
Van Buren, Chicago.

$60-$200 a weck. Genuine Gold Letters
for store windows. Xasily applied, ¥ree
samples. Liberal offer to general agents.
Metallie Letter Co., 441 B., North Clark,
Chicago.

on repurchase basis.

CORRESPONDENCE COURSES—Sold,

Bought.  Exchanged.  Rented.  Bargain
Catalogue KFree. Hanfling, B-799 Broad-
way, New York.

Used correspondence school courses sold
Also rented and ex-
Money-back guarantee. C(atalog
Lee Mountain,

changed.
free.  (Courses bought).
Pisgah, Alabama.

Inventors~—Sell your inventions before INVENTIONS COMMERCIALIZED.
patenting. Free particulars. Write W. Patented or unpatented. Write _Adam
T. Greene, 941 DBarrister Bldg., Wash- Fisher Mfg. Co., 205 Fnright, St. Louis,
ington, D, C. Mo.

Inventors: Send us sketch or crude 2
model of your idea. Creseent craftsmen Personal
will develop it into a practical working

model.
thousands of satisfied clients.
service  guaranteed. Bank
furnished. Free illustrated book:

30 years’ successful experience and
Confidential
references
““Making

Coins Inventions Pay.” Crescent Tool Co., Dept.
U-8, Cincinnati, Obhio.
COINS—Mexican bill and catalog, 5c. E
David C. Howard, Devine, Texas. A’llagzc
o Magic Catalog, 20¢. Lynn, 105 Beach,
Detectives Dept. 6, Jersey City, N. J.
DETECTIVES. Work home or travel. Miscellaneous

Experience unnecessary. DParticulars free.
George Wagoner, 2190-X Broadway, N. Y.

Electricity
ELECTRIC FUN!

200 Stunts, (10

Volts, §1. Kutting Bros., Campbell, Calif.
For Inventors

Inventions Wanted — Patented, Un-

patented. If you have an idea for sile

write, R. 8. L., Room 514, I>. W. Braun

Bldg., Los Angeles.
Unpatented tdeas Can Be Sold. I tell
you how and help vou make the sale. TFree

particulars. (Copyrighted.) Write W. T.
Greene, 908 Barrister Bldg., Washington,
D. C

Patented or
Mfg.

Inventions ecommercialized.
unpatented.  Write, Adam Tisher
Co., 205 Bnright, St. Louis, Mo.

INVENTOR’S UNIVERSAL EDUCA.
TOR: Contains 900 mechanical movements;
50 DI’erpetual Motions; instruction on pro-
curing and selling patents and selecting an
attorney, ete. Suggests new ideas. TPrice
$1.00 postpaid in U. 8. A Address Die-
terich Co., 602G, Quray Bldg., Wash,, D.C.

Responsible manufacturing company,
having a nation wide sales organization,
is desirous of hearing from parties who
have an article of merit to market. Will
consider lhandling on a royalty bhasis or
royalty with option to purchase. an
also arrange the manufacture of the article
in addition to the marketing of same.
Write fully. giving all details. Chicago
Cutting Die Co., 2333 Nelson St., Chi-
cago, 1L

DON’T PASS THIS! Silk ties! 3,
$1.35.  Cireular free. (wuimette's \ail-
order House, 81 Holly D15, New Bedford,
Mass,

Buy 250,000 articles wholesale. Direc-
tory 10c. ARTS COMI'ANY, BG-1611,
Denver.

Resistances, Condensers, Transformers,
Choke-coils, Ete. Write for_ sensational
price list. Bronx Wholesale Radio Com-
pany, 5 West Tremont Avenue. New York.

Over 200.000 articles at low wholesale
prices. Directory 10e. A. T. Downing. 18
Greenough Avenue, Jamaica 1'lain, Mass.

0ld Coins

California gold, quarter size, 27¢; $'%
size 53c.  OIld_dollar bill and catalogue
10c. Norman Shultz, Salt Lake, Utah.

TALKIE AND MOVIE PRODUCERS
are clamoring for new short-story ideas,
plots, ete. Perhaps you can write one that
we can shape and sell for you. One writer
V. M.) received $3.000. New York best
market. Write now for free booklet, with-
out obligation. HOW TO WRITE FUR
THE TALKIES! Daniel 0'Malley Com-
x;zm_‘i'(. Inc., Suite G, 1776 Broadway, New
ork.

Plioto Finishing

First film developed, six prints, 25¢
silver. Enlargement free. Superior
I'ioto Service, Dept. 8. Waterloo, ITowa.

Photoplays Wanted
$ $ $ PHOTOPLAY lIdeas for Talking

Pictures. Accepted any form. For revis-
ion, eriticism and submission to studios.
Estab. 1917. Rooklet free. Universal

Scenarie Co., 223 Meyer Bldg.. Western &
Sierra Vista, Hollywood, Calif.

Printing Outfits and Supplies

Print your own cards,
culars. advertising, ete,
$5.90; Job FP'resses, $11 up,
Print for others, big profit. Easy rules
furnigshed.  Write for (free catalog and
full information. Kelsey Co., R-8, Meri-
den, Conn.

stationery, tir-
Junior Press,
Power. $149.

Salesmen Wanted

BUSINESS STATIONERY—LARGEST
LINE--HIGHEST QUALITY — Quickest
Delivery — Bigrest Commissions — Liberal
Bonuses—Free Copyrighted Cuts Every
Business — Experience unnecessary — In-
struetions and Outfit Free. WILLENS
CO., Dept. 376, 2130 Gladys Ave., Chi-
cago.

““HOW TO SELL your invention”
patented or _unpatented. Booklet free.
McFranklin, 11227 So. Tairfield, Chicago.

Formulas

$10 daily silvering mirrors, plating and
refinishing lamps, reflectors. autos, beds,
chandeliers by new method. Outfits fur-
nished.  Write Gunmetal Co., Ave. D, De-
catur, IlL

BIG MONEY applying Gold Initials on

Automobiles. Xasiest thing today.
experience needed. $1.45 profit every $1.00
job. Free Samples. "‘RALCO”, R-1043

Washington, Boston, Mass,

Burglar Alarms

tnstall your own electric burglar alarm,
Blue print diagramm of open and closed
circait system 50c¢ free if order is placed
for parts. Kertz IR, Lab., 14 Nostrand
Place, Jamaica, N. Y.

Business Opportunities

ARTIFICIAL MARBLE,
fully colored glossy tiles.
hobly, sideline or business, no polishing
required, sounds unreal. Cement com-
position. can he made either workable,
or hacksaw proof. Multitudinous possi-
bilities, tabletops, door panels, hookends,
floors, bases, slabs. novelties, garden furni-

and beauti-
Make for a

ture. Fireproof, cheap. enamels on wouol.
Liberal astonishing samples 10e. John
C. Payn, 945 Grande Vista Drive, Los

Angeles, Calif.

AMATEUR CARTOONISTS, Earn $25.
week, eopying cartoons for advertisers.
Service Syndicate, Argyle, Wisconsin.

Sell by Mail. Books, Novelties, Bar-
galns! Large Profits. TParticulars FREE,
E. Elfco, 525 8. Dearborn, Chicago.

Chemistry

YOUR CHEMICAL PROBLEM solved
and formula or process furnished. Five
Dollars.  Write me. W. Stedman Rieh-
ards, Industrial Chemist. Box 2402,
Boston, Mass.

PAR LABORATORIES, SALINA,
KANSRAS, Will analyze your soils. water,
commercial products, ete.
—formulas.

Accurate work. Honest prices.

Any formula $1.00. Absolutely guaran-
teed Send for lists. Doris Chemical
(I);;l]l_mrntorics. 1311Q Bast 84, Cleveland,

i0.

500 FORMULAS and Big [llustrated
Catalog  25c.  Ideal Book Shop, Park
Ridge, Il

Instruction

MEN—WOMEN, 18-50.
$280.00 month. TU. 8. Government Life
Jobs. Steady  work. Paid  vacations.
Common education usually sufficient. Vai-
uable book with 1Tist positions, sample
coaching and full particulars — FREE.
Write  immediately — TODAY  SURE.
Franklin Institute, Dept. K4, Rochester,
¥, ¥

WANTED MEN, 21-23 to 45, Qualify
for Customs and Immigrant Inspector
positions; Commence $175 month. TPro-
motions. Steady  employment. Annual
vacation with pay. Common  education
sufticient, Write Instruetion Bureau, 93,
St. Louis, Mo. Quickly,

MAIL CARRIERS—POSTOFFICE
CLERKS. $1700-$2300  year. Steady
work, Men 18-45. Common education
sufficient.  Kample coaching free. Write
immediately. Franklin Institute, Dept,
F14. Rochester, N. Y.

$105.00 to

Inventions Wanted

INVENTIONS WANTED:
Manufaeturing Co.. 561 Howard
San Franciseo. California.

Urbano
Street,

can now be sold before
Exclusive  copyrighted  pro-
cecure. Saves time, patenting expense.
Particulars  free. Chartered  Institute
American Tnventors, 1152 Barrister Build-
ing, Washington, D. C.

Inventions
patenting.

Inventions Wanted—patented, unpatented.
If you have an idea for sale write, Hart-
ley, Box 928, Bangor, Maine.

Processes solved |

i

Inventions Commercialized. Patented or
unpatented. Write, Adam Fisher Mg,
Co., 205 Euwright, St. Louis, Mo.

Patents

Inventions Commercialized. Patented or
unpatented. \Write. Adam Fisher Mfg.
Co., 205 Enright, $t. Louis, Mo.

Patent Attorneys

PATENTS—As one of the oldest patent
finns in America we give inventors at
lowest consistent charge, a service nored
for results, evidenced by many weli-known
Tatents of extraordinary value, Book,
“'’atent Sense’’ free. Lacev & Lacey, 635
F. Street, N. W.. Dept. 15, Washington,
D. C. Established 1869.

PATENTS, TRADE MARKS—AII cases
submitted given personal attention by a

member of the firm, Information and
booklet free. Lancaster, Allwine &

Rommel,
ton. D.

PATENTS—wWrite for Free Informa-
tion, HOW TQ OBTAIN A I’ATENT, and
RECORD OF INVENTION —or send
Drawing _or Model for Examination.
Miller & Miller. Patent Attorneys (former
I'atent Otfice Examiners). 1006-C Wool-
worth Building, New York; 258 McGill
Bldg., Washington. D. C.

INVENTIONS PATENTED AND EX-
PLOITED by former ¥inited States Datent
Office_Kxaminer. Address Benjamin Web-
ster, M. 1". L., Suite 17084, 15 East 26th
St., New York.

C242 Ouray Building, Washing-

Patents. Time counts in applying for
patents. Don’t risk delay in protecting
your ideas. Send sketch or model for in-

structions or write for Free book. ''1Tow to
Obtain a Patent’”” and ‘‘Record of Inven-
tion”’ form. No charge for information on

Sal At last! New feature sells
punchboards everywhere —— Dealers wild
with joy—prosperity back again—profits
enormous—Sample free—Puritan Novelly,
1417 Jaekson Blvd.,, Chicago.

Wanted County Salesman with car. to
demonstrate for large Ohio Manufacturer.
First elass joh. I'yr-Fyter Co.. 2184 Iyr
Fyter Building, Dayton, Ohio.

PUNCHBOARD SALESMEN—most

gigantic line ever featured. Vending
machines—all kinds. Make high as $22.00
on single order. Ltepeat commissions,
Beautiful colored catalog free. LION
MFG., Dept, 11, 308 W. Erie, Chicago.
Songwriters
SONGWRITERS: Read ‘““‘Song Require-

nents of Talking Pictures, Radio and
Records.’’ an_explanatory. instructive book
SENT FREE to aspiring writers of words

for songs. We compose, arrange music and
secure copyright. Write today. S.N.. New-
comer Associates, 1674 Broadway, New
York.

Songs Composed. Arranged. Copy-
righted. Printed. Brennon's Musie House,
Dept. S, 1658 Broadway, New York.

Stamps

TURKS? CAICOS ISLANDS PACKET
-—Early United States, Uganda, Lourenze
marques, Cengo's, Nicaragua, Montecarlo,
I'rince Islands, Canada, Ubangi—‘Coun-
tries Collectors haven't got’’—Nree for
5¢  postage.  Hurry!!'  NOWI!  Empire
Stamp Company, Toronto, Canada.

Typewriters for Sale

how te proceed. Communications strictly
confidential.  Prompt,  careful, efflcient TYPEWRITERS, all standard makes,
service.  Clarence A. O’'Brien, Registered $10 up. Fully guaranteed. Catalog free.
Patent Attorney. Security Bank Building Northwestern Typewriter Exchange, 121
(directly across street from Patent Office), N. Franeisco Ave., Chicago.
Washington, D. €. See page 325.

Patents Procured; Trade Marks Reg- :
istcre;i~1’reliminary advice furnished with- IVzreless
out charge. ~ Booklet and form for dis- Learn Wireless (Radio) and Morse
closing idea free. lrving L. MeCathran, telegraphy. Srhool, oldest and largest;
i{)o.iclmemat]onal Building, Washington, endorsed by Telegraph. Radio, Railway

Unpatented ldeas can be sold. | tell you
low and help vou make the sale. Free
particulars. (Copyrighted.) Write W. T.
greecne, 909 Rarrister Bldg., Washington,

“INVENTORS’ GUIDE.” valuable in-
formation, free. Frank Ledermann. Reg-
istered Aftorney-Engineer, 1712-W,
Woolworth Bildg., New York.

and Government Officials, Expenses low—
can earn part. Catalog free. Dodges In-
stitute, Stone St., Valparaiso. Ind.

Writers Service

WRITERS! WE PAY hundreds dollars
cash, monthly awards. for story plots.
Information free. Gagnon Co., 77

Dept. 717,
1008 West 6th, Los Angeles.
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Planes Trap Migrating Insects at
High Altitudes

(Continued from page 300)

sieve from those air currents their con-
tents of bugs. After a screen is ex-
posed for 10 minutes to the air cur-
rents at a given altitude and the speci-
mens collected, cither the pilot or ob-
server in the plane operates the control
wire so that the screen is restored to
the insectproof compartment.

The usual practice is for the birdman,
accompanied by one of the federal en-
tomologists as observer, to climb to an
altitude of say 12,000 {feet before the
first screen is exposed. The pilot holds
the plane at that altitude long enough
for the exposure of one screen, flying
forward at a speed of irom 85 to 90
miles an hour. After the first speci-
men screen has been exposed, the plane
descends to the 10,000 foot level, and
the process is repeated. This program
is continued until all the screens have
been exposed. Therewith, the plane
returns. The screens are then trans-
ported to the neighboring laboratory.
The specimens are removed careiully
irom the sticky surfaces of the screens,
placed in tiny vials of preservative,
labeled and then are mailed to the
National Museum at Washington.

A large number of the insects taken
are crushed by the impacts when they
strike the screen. The wind blowing at
perhaps 50 miles an hour may carry the
insects in the direction opposite to that
in which the plane is traveling at a
velocity of 85 miles an hour, so one
might readily expect many dead in-
sects in the trap.

The National Museum experts study
the mangled remains of the bugs and
piece them laboriously into position.
The dead insects are then identified and
classified. Question marks instead of
scientific names have been recorded on
the report in some cases {or certain of

the specimens caught in the upper air
are unknown, and are the first of their
kind ever examined by American en-
tomologists.

The Samland scientists have ascer-
tained that insect migration is of 3
different types: (1) Voluntary tlight by
the robust and strong-flying insects
which are qualified to journey far pro-
pelled by their individual wing power,
(2) Involuntary flight of the smaller,

Lghter, weaker and in some cases wing-

less bugs which are picked up by rising
air currents caused by convection and
carried to high altitudes whence thev
are blown here, there and elsewhere by
dominant winds above the clouds and
(3) Involuntary-voluntary travel by an
intermediate class of bugs which tour

partly under their own ability to fly and |

partly as “blind baggage” on the wings
of prevailing breezes.

The dominant air currents above the
clouds carry the light, small-bodied bugs
until they are caught by descending
winds which eventually may deposit
them in strange fields in a foreign
country far remote from their land of
nativity. The economic danger associ-
ated with such insect migration features
is the survival of rugged insects which
withstand the vicissitudes of rigorous
travel and establish themselves as pests
in their new home. The effort is now
to perfect an eifective method of de
termining if the insect captured above
the clouds was alive when snared on the
airplane screen. Living insects are
serious menaces and if such occur in
the upper atmosphere, our national
scientists will potentially have to per-
fect efficient methods of combating
such Captain Kidds of food production.
This may result in remarkable future
warfare in the kingdom of the sky.

— 4 V—————

Iron-Banding

a Box with

Linoleum Straps
(Continued from page 317)

picces were hent around the corners.

The upholstery nails are placed as
shown in the illustrations. There is
little need 10 measure for their spacing,
as those on the leaves are centered on
the petals, while the others, for the
most part, are divided evenly between.
However, none should be driven into
the wood joints. A certain amount of
irregularity, provided it is slight, makes
the design more interesting.

If there are any open joints, fill them
with putty or gesso, and chamfer the
“angle-iron” corners lightly with a
chisel and sandpaper, carefully smooth-
ing flush any projecting edges of lino-
leum.

Surface the “irons” by tapping,
from various angles, with a cross-peen
hammer, changing the force and direc-

tion of the blows, and striking first with
one corner low and then the other. Try
to space these dents uniformly, but get
as much variety as possible in direction
and size.

The painting is very simple. If the
wood has been wire brushed, pour
hoiled linseed oil into a small tin-can
lid and mix with it a pinch of dry burnt
umber. Brush this on the wood, giving
one coat all over.

A good flat black paint is best for
the irons. Apply with a narrow brush,
holding the bristles rather flat, and
drawing them away {rom the wood
edge to avoid smearing the wood with
black. Have ready an oily rag to wipe
off any chance daubs, and cut around
the leaves and corners with a small
artist’s brush. One coat is enough.

A Penny e Mile to
Fly. Build it for
$199, Price Fac-
tory Built, $975.

HEATH Cuts
Flying Costs to
Rock Bottom

1\'0 longer is flying only

a rieh man's game,
You can afford to own
your own airplane. Build
it yourself by the great Ifeath system.

All
materials to buikd the airplane, less motor,

witlh cowplete instructions, for $199.00.
Winner for five consecutive years at the
National Air Races. Backed by 23 years
of light aireraft manufacturing. Easy to
build; Xasy to fly; Inherently stable;
Fast and Strong. Lands at 28 M.P.H.
Takes off in 4 seconds. Let us tell you
more about it. Send 10c¢ today for illus-
trated booklet.

HEATH AIRCRAFT
CORPORATION

Dept. V-8, Niles, Michigan

HOME-STUDY

BUSINESS TRAINING

Your opportunity can never be bigger than your
preparation. Prepare now and reap_the rewards in
earlier and larger success. Free 64-Page Books Tell
How. Write now for book you want, or mail coupon
with your name and address in margin today.

O Higher Accountancy O Business Mgm’t

O Mod. Salesmanship O Business Corres.

O Traffic Management O Credit and Collection
O Law : Degreeof LL.B. Correspondence

O Commercial Law O Modern Foremanship
O IndustriaitMgm’t O Personnel Mgm't

O BankingandFinance O Expert Bookkeeping
O Telegraphy O C.P. A. Coaching

O Rail. Station Mgm't O Business English

O Railway Accounting O Commercial Spanish
O Paper Salesmanship O Effective Speaking

LASALLE EXTENSION UNIVERSITY
Dept. 894-R Chicago

RBouchen

BLUE RIBBON
BOATS
Complete construction sets of

yachts, Enterprise and Sham-
rock V.
Star Class Construction Sets.
Power and outboard motor boats.
Complete line of SCALE MODEL
fittings.

Write for Free Catalog.
BOUCHER PLAYTHINGS
MFG. CORP,

Dept. B2
150 Lafayette St.
New York City

Electric Immersion Heaters
AUTOMATICALLY CONTROLLED

Adaptable for aquaria and other uses
in 5 different sizes or to specifications.

Send for Booklet

AUTOMATIC UNIT HEATER CO.
546 W. 147th St,,
New York, N. Y.

TROPICAL FISH

Send for complete list “hot off the press”

oral Rock

Natural, Beautiful, Novel
and Decorative
Sample of coral rock free for (10¢) postage
ROGER P. GRAY'S FISH HATCHERIES
Orus, Fra.




CarnAVIATION|

WHERE LINDBERGH LEARNED!|

World's ; e
Best Known 3

Aviation School

Known throughout aviae o
tion industry as school that produces the best-truined
mechanics and pilots. That's why Lincoin graduates secure
most responsible and best pay positions! Complete courses in
mechanics, flying, welding, radio. $250,000 worth of buildings
and equipment. $100,000 airport. Ground and Flying
School Government Approved. Connected with large air-
plane factory, practical mechanical training with factory stande
ards. You learn on 4 typestraining plancs. Reasonable tuition.
We also teach in Spanish. *'Lindy'' learned in Lincoln. You,
too, learn here, Write today for catalog, stating your age,

Lincoln Airplane & Flying School
a3%-a Aircraft Bldg, Lincoin, Nebr,

m ey CH APE <<
7o 2 yor NOSE

= Wk Anita  Nose Adjuster

shapes flesh and car-
b tilage—quickly, safely,
i painlessly, while you
sleep or work, Lasting
results, Doctors praise
it. Gold Medal Winner.
87.000 users. Write for
FREE BOOKLET.

WRITERS

oNG Reureues Don’t Fail To Read
TALKING ]>l(]'|,|[([1.1 S:l)ing Requirements of Talking Pictures,

I
D10 and RecOnDS| Radio and Records’’,an explanatory in-
structive book, SENT FREE on request.
Writers may submit song-poems for free
examination and advice. Past experience
| annecessary. We revise, compose and ar-
range music and secure Copyrights, Our
modern method guarantees approval.
Write Today. S.A. Newcomer Associates.
1674 Broadway, New York, N. Y.

THE MIDGET

Binary, Add and  Subtract
It will instantly add, sub-

is

Log-Log,
Siide Hele, } y
tract, multiply and divide any combinas

tion of whole numberns, fractions and

decimala. ves nHl roots, powers, Sines,
Tangents and Logs. Made of aluminum
with Eagine-Divided Scales on white
ccluloid. Diameter 4 in. Price with In-
structions, $1.50. TI'abrikoid Case 50c.
Cash ot C. 0. D. Catalog free. Money
back if you are not eatiafied,

GILSON SLIDE RULE CO.
Stuart, Fla, (Bstablished 1915)

LEARN CARTOONING
At Home—In Your Spare Time
The famous Picture Chart Method
of teaching original drawing has
opened the door of success for hun-
dreds of ers. Whether you
think you have talent or not, send
for sample chart to test your abil-
ity, and examples of the work of
students earning from $50 to $300
per week. Please state your age. \
THELANDONSCHoOOL J )
1460 National Bldg.; Cleveland, O. L

RADIO NEWS
for August

Among the articles of general and
also technieal interest in this issue of
RADIO NEWS are the following:

“How the Police Are Using the Ra-
dio Third Degree,” by Samuel Kaufman,

“NSearchlight Radio with the New 7~
inch Wave,” by E. 1. Free.

“A Television Receiver Kit Easily
Assembled at Home,”” by D. E. Replogle.

“A Pentode Auto Radio Receiver,”

by James Millen.
Can Make,” by

‘“A Set Tester You
Bill Stella.

‘“Super Broadcasting on Long
Waves,” by Lieut. Wm. H. Wenstrom.

“Amateur Radio Aids Explorer,” by
Everett M. Walker.

“An_All Wave Super Without Plug-
In Coils,” by McMurdo Silver.

‘“Bringing in Pictures with the Home
Televisor,” by Joseph Calcaterra.

“Receiving  Short Waves on Your
Present Receiver,” by James Wilcox.

In addition there will he articles
other than those listed above, as well
as the departments, which include the
Service Bench, Backstage in Broad-
casting, Radio-Science Abstracts,
What's New in Radio, With the Ex-
perimenters, Radio Physics Course,
Latest Radio I’atents, and Mathe-
matics in Radio.

=

Science and Invention

Changing Jobs to

Keep Health
(Coantinuned from page 281)

square peg in a round hole. change to
another occupation which makes you
chuckle with satisfaction. But if you
are a follower of Venus and Bacchus.
leading a short and merry life, don’t lay
your ill-health to your occupation.

Three of the great causes of indus-
trial ill-health are lack of outdoor exer-
cise, especially in occupations associated
with constrained positions of the body;
abuse of food and drink; and needless
exposure to risks.

There are other industrial conditions
over which the employee has no imme-
diate control. His only recourse lies in
concerted action to force protective
legislation. Organized labor has ac-
complished much to better working con-
ditions. It is both a humorous and a
tragic circumstance that, when the stone
masons went to build the Hygienic Lab-
oratory in Washington, they had to re-
fuse to work in order to secure sanitary
living quarters.

Tt is only within the last twenty years
that industrial hygiene has attracted
wide interest in the United States.
Though mwch has been done, it falls
far short of approximating the high
health standard in England and on the
Continent. Many of our worst factories
fail to fulfill even the minimum legal re-
quirements in Europe.

The Goal We Hope to Reach

That good working conditions pay in
dollars and cents has been demonstrated
by Elliot Washburn with emery grinders
in Massachusetts. By changing them
from a badly lighted, poorly wventilated
basement to a well lighted, airy work-
room, their output was increased 30 per
cent.

Man has been exceedingly ingenious
in devising intricate machinery. Drastic
federal and state legislation is focusing
his attention on ingenious devices to
mitigate health hazards in the dan-
gerous trades.

Eventually stone workers, diamond
cutters, metal grinders, flax and linen
workers, and a host of similar workers,
will no longer become asthmatic
and consumptive through inhalation of
metallic, mineral or vegetable tiber dust.

In addition to legislation, much has
been done by a great hody of laymen,
the National Safety Council, founded
in 1912 for the promotion of interest in
the elimination of accidents and health
hazards from American industry. Wil-
liam . Cameron, one of its most de-
voted executives, has summarized its aim
with the words of Juhnke:

“And the end is that the workman
shall live to enjoy the fruits of his labor;
that his mother shall have the comfort of
his arm in her age; that his wife shall
not be untimely a widow; that his chil-
dren shall have a father; and that crip-
ples and helpless wrecks who were once
strong men, shall no longer be a by-
product of industry.”
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Science and lInvention

Answers and Prize Awards in
May Puzzle Contest

First Prize, of $10, is awarded to:
J. G. Kirkham Medora High School,
Medora, Ind.

Second Prize, of $5, is awarded to:
Joseph A. Ciccolello, 44 Barrows St.,
Albany, N. Y.

The ten prizes, of onc dollar cach,
are awarded to the following:

Walter Homan, 2010 Malvern Ave,
Dayton, Ohio.

F. R. Schneider,
Pittsburgh, Pa.

A. P. Herff, 110 Broadway,
tonio, Texas.

Howard Hanthorn,
Corvallis, Ore.

Wilfred P. Kruse, Sew ard Neb.

5. F. Kirtland, 179 .Taylor
Beaver, Da.

Thomas A. Ahroomn,
Pennsylvania, ¢/o Postmaster,
City.

John F. Kyes, Jr., Box 271, West
Boylston, Mass.

Mrs. Frank Zuck, 33 Girard St., N.
., Washington, D. C.

Ancher Julius, 913 Maple St.,
Motnes, la.

3809 Tifth Ave,
San An-

119 North 9th St

Ave,

Ensign, U. S. S.
N. Y.

Des

"New York's Air
Derby"

The race of three airplanes might
have terminated in twenty-six varied
results as follows

Assuming that all three finish—A, B,
C; A,C,B:B, A C; B, C, A; C A,
B; C, B, A.

Solution to

Then A, B, C, in a dead heat: or, A,
B; A, C: or B, C. in a dead heat for
the first place. Then again, A first

with B. C, in dead heat for second;
or B first with A, C tied or, C, first
with A, B tied.

Then there are various results in
which one or more of the planes fail to
finish. All three might fail to finish;
then there are nine different results in
which one plane failed; and with two
failing to finish there are three ways.
So far as the outcome of the race is con-
cerned, a plane is either first, second or
third, out, or tied.

Solution to "'A Puzzle in the Woodpile"
The 8-foot log reyuired five cuts to
produce six 16- 1nc11 lengths, whereas
two 4-foot logs requne(l but four cuts
to produce six plu:es Therefore, the
hard cord was a 25 per cent bigger job.
irrespective of the difference in sawing
time between the two kinds of wood.
On the basis of charges for the re-
spective cords, the time for sawing the
soft wood as compared with the time
for sawing the hard wood, would be
as 240 is to 1200, or 1 to 4. Assum-
124
ing that it takes the man three minutes
to saw through a log of soft wood, then
it will take him twelve minutes to saw
through a hard log of similar circnm-
{erence.

Solution to "Flying the Mail"

Let us call the time at which the
planes will be closest together on the
line of the hypotenuse of the right tri-
angle formed by their routes. O. Since
thc planes travel at constant rates of
speed, their approach and departure
from O will be uniformly gradual. In
other words, one hour hefore they reach
O, they will be the same distance apart
as they will he one hour after passing
0.

At the start the planes are D miles
apart

D = 280" + 240° D = /136000

Traveling for X hours, until again
the distance between them is D, then—
1/ 136000 =

's‘eé:
Listen in DIRECT
Buenos Aires and

A new radio thrill for you!
to London, Paris, DBerlin,
other broadcastmg stations throughout the
world via short waves. Enjoy unique foreign
programs from strange lands. Your ordinary
receiver cannot tune in these low wave sta-
tions, WORLD-WIDE RECEIVER gets 14 to
550 meter stations with surprising clarity.
SEND NO MONEY! Just write your name
and address on a postcard and ask us to send
vou this wonderful guaranteed short wave set,
Pay postman $6.45 plus a small delivery
charge. All orders West of Rockies must be
accompanied by $1.00 deposit. Price in foreign
countries $7.75 delivered. Order today!

NEW RADIO BARGAINS

Low Power Transmitter adaptable for phone or
code.  With plug-in eoils ...........0. .iun.ns
B Eliminator, Bone Dry, with 280 tube, 180 volts,
will operate up to ten tube set, fully guaranteed.
AC-—A B C power packs

, 30-day replacement guarantee, Ni
35' No. 281, $1.85; No. 245, §1.25
75¢; No. 226, 65¢; No. 171, 75e.
lnternatmnal Mlcrophone. two-button, for public
address systems and transmitters, speech or
EE 0005 ao0o00aa60080000000090003000060060

WRITE FOR BARGAIN CATALOG

CHAS. HOODWIN CO.
4240 Lincoln Ave., Dept. H-3, CHICAGO

ACCOUNTING

New Revised Home=-Study
Course Now Ready
The uncrowded, highly paid

$14.75

$9.75

profession of Accountancy offers
marvelous opportunities. Send
for ““The Accountant — Who he
is, What he does, How to become

one,’”’ and first lesson. Both sent
free. State age and position.

INTERNATIONAL ACCQUNTANTS SOCIETY, Inc.
A Division of the
Alexander Hamilton Institute
Dept. 165, 3411 South Michigan Ave., Chicago, Ill.

v/ (240 — 128X)% + (280—96X)*
and X equals 4% hours

Dividing by 2, we get 214 hours as
the elapsed time in arriving at O.

In that 214 hours, Andy, traveling
from the north, advances 48 miles be-
vond the intersection of their paths,
while Bill, from the west, advances to
a point 64 miles westward of that point
of intersection.

Thus the distances from the point of
intersection form sides of a right tri-
angle, the hypotenuse of which, the
distance between them, is 80 miles.
Traveling for 214 hours, they must
have reached that closest point at 2:15
p.n.

Your Summer Trips Made Trouble Free

(Continued from page 314)

required to make a tire change depends
somewhat upon the acces <1I)111t\ of
tools, ease of jacking up the wheel, re-
moval of flat and spare tires and release
of the lock on the spare. If the wheel
is lifted by placing the jack as far out-
ward as possible, as shown in Fig. 4,
the load is much reduced and the jack
holds better in soft ground. If the tire
lock has been periodically oiled, no
trouble will be had in opening. A drop

of oil on each lug bolt and nut will be
found of assistance. The carrier of the
spare may be sprung if the car has been
hacked into bumpers or walls. Under
this condition it may require the ser-
vices of a repairman to remove it
Avoidance of striking the spare tire
rack heavily, along with a little grease
at contact points between the tire rim
and rack, 1s an insurance against an
immovable spare tire.

sso oo SHIP MODEL for g4.50
. COACHMODEL for $4.98
We furnish all parts cut to fit, numbered and ready to assemble for the
following models: Clipper Shlp nnd Flylll’ Cloud {with electric lights),
Santa Maria, Mayflower, La Pinta 50—Constitution, $5.98—8. AN
GALLEON fully ‘equip wed lur electrical illumination, $6.98—
MODE. ington, Prmceton to Plu.lndelphm
‘TALLY-HO, Deud lnnd WEM
Our new I]lllutrnttd (,M.alog FRLE Al modela sent C. 0. ).
= ‘oreign orders accom-
panied by check or
money order.  Iilus-
trated Catalog free on
request.
C. J. BIERBOWER,
gep! S1, 3216 Bnmg
t.,

1 . i . :

= ! N
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DEAFNESS IS MISERY
E o e bl deat. PRUM

A. 0. LEONARD, Inc.. Suite 685, 70 5th Ave., New York

Many people with defective hearing
and Head Noises enjoy conversation,
go to Theatre and Church because they
use Leonard Invisible Ear Drums which
resemble Tiny Megaphones fitting
in the Ear entirely out of sight.
No wircs,bzr(cries or head piece.
They are inexpensive., Write for

S i
Wnte todayfor new Free book It tells
you how a law training will shorten
your road to success. It also carries a
vital and inspiring m essage to every ambi-
tiousman. Find out about the opportunities
thatawaitthelaw trained man. Find outhow
ou can learn law rightin yourownhome. No
obligations. The bookis FREE. Wnte today.
American Correspondence School of
3601 Michigan Ave., Dept. 132-C, cmc-zo. .

—~—- SOMETHING DIFFERENT

Mystery Cigar Lighter

MAKEBIGMONEY

Showing this scientific marvel to men,

i

.,!l New principle of ignition. What
ol makes it light? No flint or friction.

All puaranteed. Sample with sales
plan 25¢. Sample gold, silver or chromium

plated, $1.00. Agents, write for proposition.
NEW METHOD MFG. CO.
Desk SI1-8, New Méthod Bidg., Bradford, Pa.




T7The HAND
That
Encircles
he WORLD/

There’s ROMANCE IN
TELEGRAPHY.

The man who knows the code is
in touch with the world. Re-
come an expert _operator,
Make Dbig money. ILearn IN
YOUR OWN HOME—easily,
quickly with TELEPLEX——
the Master Teacher.

Write for Folder ““E-8”

TELEPLEX CO.
76 Gortlandt St.
New York

This is

Ir vou’re a quit-
ter you won’t read 3
far ‘in _this advertises

ment. If you're not—
if you have the cour-
age to face facts—you
want fo know who is
sponsible for your not

getting ahead faster. It's YOU. The man who won’t
be licked can’t be licked. If you're a drifter you’ll
always wish for success but never do anything about
it. The earth is cluttered with that kind,

If you're a fighter lyou will do something about it.
You'll get the special training that fits you for ad-
vancement, and youw'll go on to a bigger job and
better pay.

In spare time, right at home, you can got the training
you need through the home-study courses of the Interna-
tional Correspondence Schools. Thousands of other men
have lifted themselves out of the rut and into well-paid,
responsible positions by I. C. S. study. Are they better
men than you?

The time for action 1s thiz minute. Tind out about ’
this practical educational method that lets you learn
while you earn. Check the subjects that interest you
in the coupon below and mail it today. It doesn't obli- J
gate you in any way to ask for full particulars, but
that one simple act may be the means of making your
entire life happier and more successful. Do ¢ now!

INTERNATIONAL CORRESPONDENCE SCHOOLS

“The Universal University”
Box 6170-G, Scranton, Penna.

Without cost or obligation, please send me a copy of
your booklet, “Who Wins and Why,”* and full particulars
about the subject before which I have marked X:

TECHNICAL AND INDUSTRIAL COURSES

O Architect CIBridgo Engineer
Architectural Draftsman L] Automobile Work
tullding Estlmating [l Plumbing (]Steam Fitting
Wood Millworking [ifeating [J Ventilation
Joncrete Builder [ Sanitary Enginecer
Contractor and Builder [ 1Sheet Metal Worker
Structural Draftsman Steam Engineer
Structural Engineer Marine Engineer
Electrical Engineer [ Refrigeration
Glectric Wiring [1R. R. Locomotiveg
ilectric Lighting L] Alr Brakes
Welding, Electric. and Gas [ Train Operation
Telegraph Engineer [1 R. R. Section Foreman
‘elephone Work OR. R. Bridge and Building
echanical Engineer Foreman
Mechanical Draftsman [ Chemistry [] Pharmacy
Patternmaker []Machintst []Coal Mining Engineer
Reading Shop Blueprints {JNavigation
Civil Engineer [] \griculture
Highway Engineering [ | Textile Overseer or Supt.
Surveying and Mapping [ ]Cotton Manufacturing
Gas Engines []Toolmaker []\Woolen Manufacturing
Dlesel Engines O Fruit Growing ([JRadlo
Aviation Engines [3 Poultry Farming

BUSINESS TRAINING COURSES
Business Management [Business Correspondehce
Industrial Management (1Lettering Show Cards
Personnel Management [ ]Stenography and Typing
Traffic Management [] Complete Commereial
Accountancy [Tnglish  []Signs
Cost Accountant

[]Civil Service
C. P. Accountant [ Railway Mail Clerk
Bookkeeping

(IMail Carrler
Secretarial Work

1050000

5000000

(] Grade School Subjects

0000000000

Spanish O French [ 1High School Subjects
Salesmanship [Iliustrating []Cartooning |
Advertising OLumber Desler

N0 P s Age

Strect Address

Gity....

Occupation. ..
If you reside in Cgnada, send this coupon to the
International Correspondence Schools Canadisn, Limited,
Montregl, Oanada
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Scientific Book Reviews

MODERN DIESEL ENGINE PRAC-
TICE, by Orville Adams. Published
by the Norman W. Henley Publishing
Co., New York City, 656 pages.

The extensive use of the Diesel en-
gine necessitated the publishing of a
work that would detail the experiences
of different industries with the various
types of engines. With such a ready
reference book at hand the inquiring
technician will be able to find out ex-
actly what engine is most practical for
his needs, what ditficulties might be ex-
pected in its operation, how these ob-
stacles may be overcome and how to
maintain and repair most economically
the units that are in operation.

Mr. Adams’ hook most adequately
fills that need. We ascribe a good deal
of the effectiveness of the reading mat-
ter to the manner in which it is pre-
sented. Mr. Adams seems to regard a
Diesel engine as an object that can best
be understood by picking it apart and
learning exactly what each minute par-
ticle consists of, where it is positioned
and of what material it is made. The
illustrations are clear and we are glad
to say plentiful.

et —
MASTER MINDS OF MODERN
SCIENCE, by T. C. Bridges and

H. H. Tiltman. Published by the Dial

Press, New York City, 278 pages.
Price $3.00.

The hook before us is entitled
“Master Minds of Modern Science.”

In that title lies the text for an entire
sermon. or even a complete philosophy.
The discussion does not center about
the physical accomplishments of the
men cited in the text but focuses our
attention upon their minds. We do not
but

see technicians and inventors
thinking, living beings, each confronted
with a certain specific problem and

eventually solving the enigma.

The chapter on Sir Jagadis Bose is
practically a treatise on the. ability of
the human mind to project itself into
a plant body and comprehend and
evaluate the reactions of that form of
matter; the discoverers of radium are
the subjects of a dramatic story in
which is featured their intense devotion
to their study, front which no amount of
suffering and privation could swerve
them. The sketches of John L. Baird,
Dr. R. A. Millikan, Albert Einstein.
and others are really very well pre-
sented descriptions of the triumphs of
human endeavor. As we read labor-
saving devices take shape; a new astral
philosophy is born which accounts for
the movements of the universe; an im-
proved technique of medical treatment
is developed. But above all we are led
to feel that mankind is the center of
interest—that the individual technical
problem is of no moment.

Contemporary literature teaches on
the other hand that we are living in a
machine age, and many of us have come
to the conclusion that the earth is
about to enter a Robot Period in which
automatons will perform our many la-
bors, mind will no longer be necessary
to control actions that will be entirely
automatic, and human will and con-
sciousness will be of the dim and for-
gotten past. But the seers who predict
the coming era forget or do not realize
that an existence of this nature can
never he, because the very factors that
are necessary for its birth and further-
ance prohibit and limit its growth.

The uncanny mechanisms that excite
our wonder and supplant our hands and
brawny shoulders are not parentless.
They are the children of fertile science
visible effects of practical thinking,
monuments, lasting or ephemeral, of
man’s inventive genius. The minds
that produce such works will not mold-
er or atrophy bhecause of the hurden the
well-run machine  lifts  from the
shoulders. The brain, that builds cun-
ning devices, will continue to perfect
and devise, and it will be a human hrain
in a human body endowed with human
sympathies and human desires.

The gears and wheels which we are
grinding out in our factories can never
be substituted for the convolutions of
the human brain.  The well-trained
mind. not the smooth-running machine,
will govern our daily program.

4

GOLDFISH VARIETIES AND
TROPICAL AQUARIUM FISHES,
by William T. Innes. Published by
Innes and Sons, Philadelphia, Pa., 306
pages. Price $4.00.

The former President of the Aquari-
um Society of Philadelphia, William
T. Innes, has prepared a very creditable
work on the subject of the title of the
hook. The work is profusely illustrated
with line drawings and photographs
and the angle of approach to Aquatic
Plants, Foods, Construction of Aquaria
and Aquarium Appliances, and the
treatment of native aquarium fishes and
goldfish, is remarkably full and com-
prehensive.

Unfortunately, tropical fish fanciers
have long desired information on the
subject of these toy fish. Innes’ hook
illustrates most of the tropical fish both
photographically and in color. but the
story of these fish is not treated as fully
as is the section on goldfish. True, the
main facts are covered in captions
under the photos, and a descriptive key
covers the groups. but even at that, the
information is meager. But in justice
to the author. we must state that the
work contains more data on tropicals
than any which we have read. Every
newcomer to the tield of tropical fish
culture will welcome the hook.



Follow the Direct Road to Success

Do you want a better position and a larger pay envelope? There is just one
way to win success—he head and shoulders above your fellows by gaming a
broader basic education. Mathematics is the basis of all educa-

tion. Not a day passes in which you do not have to use

mathematics in your work. Do you make vyour own calcu-
W, lations. or are you handicapped by your inability to do this
AV L

work vourself? Here is the whole secret of success. This
is why mathematics is taught in every school and college.
A’ thorough knowledge of it makes ciear so many
things which are puzzling you today.
Do not let another day pass without doing something to
improve your knowledge of mathematics. But how can
you obtain this knowledge? By going back to school or
college, or taking an expensive correspondence course?
You need do neither!

At Last! Mathematics Self-Taught
This Simple, Easy Way!

Now you can take advantage of this easy method which
has been worked out by an expert for those who do not
wish to give the time and money required by other methods
of mathematical stady. A very simple and extremely in-
teresting group of hooks has been prepared for you by a
man who has devoted his life to teaching practical men
the fundamentals of this nnportant subject.

MATHEMATICS
FOR SELF STUDY

By J. E. Thompson. B.S. in EEE, A M.
Dept. of Mathematics, Pratt Institute, Brooklyn

These books start right from the beginning
with 2 review of arithmetic that gives you
all special short-cuts and trick problems that
save countless hours of your time and make
vou more valuable to yourself and your job.
Then they go right into higher mathematics
and show yvou how simple it is when an
expert explains 1t for vou. Don't let ap-
pearances fool you, mathematics is easy.
You can get these hooks on approval and
see for yourself how much enjovment
vou can have while getting this valu-
able training and solving interesting prac-
tical problems that puzzle your friends
and fellow-workers. In no time at all
you will be tackling with ease the most
difficult question on this subject.

A Complete Reference Work

M matics in These ]
on Mathematics k An Expert Gives You These
Four Inexpensive Books Sinolified Method
Starting from the first simple prin- mmpline ethods
ciples. these interesting books take you. Mr. Thompsen, the author of these books,
by easy stages, into the detailed appli- is not an ordinary teacher of mathematics,
cations of higher mathematics Each He has had many years’ experience iu

i ai E is fol gi\'jng students the‘ kind olf mathematical
Step tis)_ el explained and i training they need in practical work. He

Towed directly by sample problems. presents eaclh practical method and prob-
Arithmetic for the Practical Man lem in the clearest and simplest way. He
Algebra for the Practical Man gets right down to the kind of information

Trigonometry for the Practical Man that you need in'your daily work. Look
Calculus for the Practical Man up any mathematical problem that puzzles
vou in these hooks and see how quickly

4 Volumes—1240 Pages—lllustrhted vou get the solution.

Send No Money
Examine These Books for 10 Days FREE!

The coupon helow brings you the four hooks for 10 days' free trial. After 10 days,
return the books to us without obligation or send us the s;nall down payment of $1.65—
balance in three mouthly payments of $2.00 each (5% discount for cash).

MAIL THIS COUPON

D. Van Nostrand Co., Inc.
250 Fourth Ave., New York

Send me MATHEMATICS FOR SELF STUDY in 4 volumes. Within 10 days
1 will either return the books or send vou $1.65 as first payment and $2.00 per
month for 3 months—total $7.65. (5% discount for cash.) {S.L. 8-31)
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The Latest Data!

Complete and up-to-date infor-
mation covering the entire field ’
| of radio—all arranged for ready
| reference in this one big guide

book.

BYRD'S Antarctic Radio Equipment—Receivers,
transmitters. and latest navigation uaids used on

this epochal flight fully described.

TELEVISION—Mr. €. F. Jenkins, father of tele-
vision and radie movies. gives you in his own
words complete directions for building practical |
television equipment. |
INTERFERENCE ELIMINATION—New methods
systematically outlined by W. K. Fleming. radio

engineer.
RADIO AUTO ALARM—Description of new de-
vice for ships which keeps the SOS watch while |

operator is off duty.

SHORT WAVE APPARATUS—Commercial and &
amateur, described and illustrated.

| NEW BROADCASTING EQUIPMENT—Tempera-
ture-controlled  I'iezo  erystal oscillator; 100%
| modulation panel and other new apparatus
and these are only a rew of the new subjects
added to the mest complete radio handbook ever l
published.

| THE
RADIO
MANUAL
A Handbook for Students,

Amateurs, Operators,
and Inspectors

Tlere's the answer to
every quesiion about
the prineiples. oper-
ation. and mainte
nance of apparatus
for radio transmit-
ting and receiving.
linportant new chap
ters huve been added
to bring it right up
to the minute. Many
new photographs amndl
diagrams  have been
included. 1t {5 now
more than ever the
one complete hand ‘
book  covering I
entire radio field.

A Complete Course
in Radio Operation

in ONE VOLUME

Prepares for Government License
20 big chapters cover: lilementary Flectricity and
Magnetism; Motors and CGenerators: Storage Batteries
and Chavging Cireuils; The Vacuun Tube: Circnits
Iimployed in Vacuum Tube Transmitters: Modulating
“ystems and 1009 Modulation; Wavemetvrs: Piezo-
Ilectric  Oscillators; Wave Traps: Marine Vacuum
Tuhe ‘Transmitters; Radio Broadeasting Equinment:
Are Transinitters; Spark Transmiiters; Commercial
ltadio Meceivers; Marconi Auto-Alarm; Itadio Beacons
and  Direction Finders; Aircraft  Radio Equipment ;
Tractical Television and Radio Movies; Eliminating
Radio Interference; Iiadin lLaws and Regulations;
Nandiing and Abstracting Traflic.

Prepared by
Official Examining Officer

The author. G. E. Sterling. is IRRadio Inspector and
Lxamining Ofticer, Radio Division, U. 8. Dept. of
Commerce. The book has heen edited in detail by
Robert <. Wruse, for five years Technical Editor of
QST. the Magazine of the American Radio Relay
| league. now Radio Consultant. Many other experts |

assisted them.
Examine It FREE! \

The revised edition of *'The Radio Manual”’ is now
ready. Nearly 800 pages; 369 illustrations. Bound in
flexihle fabrikeid. The coupon brings the volume for |
free examination. Within 10 days you may return the
volume or send the price of $6.00.

MAIL THIS COUPON

D. Van Nostrand Co., Inc. :
250 Fourth Ave., New York I

Send me the Revised edition of TIE RADIO MANUAL I
for examination. Within ten days after receipt 1 will either

return the volume or send you $6.00, the price in full I
(8.1. 8-31) |
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" Over the Mountains

{rom LosAngeles

5 59O§iles

”GallonsofGAS

Think of it! FIVE HUNDRED FIFTY-NINE MILES over rough mountainous country burning
only ELEVEN GALLONS OF GASOLINE. Imagine more than FIFTY MILES to the GALILON.
This is what the WHIRLWIND CARBURETING DEVICE does for D. R. Gilbert, enough of a

saving on just one trip to more than pay the cost of the Whirlwind,

[HE WHIRLWIND SAVES MOTORISTS
MiLLions OF Dottars YEARLY

Whirlwind users, reporting the results of their tests, are amazed at the results they are getting. Letters keep streaming into the office
telling of mileages all tle way from 22 to 59 miles on a gallon, resulting in a saving of from 25 to 507% in gas bills alone.

Mark H. Estes writes: *“I was making 17 miles to the gallon on my Pontiac Coupe. Today, with the Whirlwind, I am making 35 5/10 miles
to the gailon. Am I glad 1 put it on? I'll say so!"

P. P. Goerzen writes: ‘‘I made an actual test both with and without a Whirlwind, getting 18!; miles without and 34 6/10 miles with the
Whirlwind, or a gain <f 21 miles to the gallon. The longer the Whirlwind is in use on the machine, the better the engine runs, has more pep
and quicker starting. t makes a new engine out of an old one, and starts at the touch of the starter button.”

R. J. Tulp: ‘““Th: Whirlwind increased the mileage on our Ford truck from 12 to 26 miles to gallon and 25% in speed. We placed
another on a Willys-Knight, and increased from 12 to 17 miles per gallon.

Arthur Grant: “I have an Qakland touring car that has been giving me 15 miles to the gallon average. but I can see a great difference with
the Whirlwind, as it climbs the big hills on high and gives me better than 23 miles to the gallon of gas, which is better than 509% saving in gas.”

W. A. Scott: “I had my Whirlwind for three years. Winter and summer it gives the same perfect *crvice, instant starting. smoother
running, and what 1 sared in gasoline these last few years has brought other luxuries which I could not have attorded previously.'

Car owners all over the world are saving money every day with the Whirlwind, besides having better operating motors. Think what
this means on_your owr car. Figure up your savings—enough for a radm—_a bank account—added pleasures. Why let the Qil Companies profit
by your waste? Find cut about this amazing little device that will pay for itself every few weeks in gas saving alone.

FITS ALL CARS GUARANTEE

In just a few minutes the Whirlwind can be installed on any make No matter what kind of a car you have—no matter how big a gas
of car, truck, or tractor. It's actually less work than changing your eater it is—the Whirlwind will save you money. We absolutely guar-
oil, or putting water in the battery. No drilling, tapping or changes antee that the Whirlwind will more than save its cost in gasoline alone
of any kind necessary. It is guaranteed to work perfectly on any make within thirty days, or the trial will cost you nothing. We invite you
of car, truck or tractor, large or small, new model or old model. The to test it at our risk and expense. You are to be the sole judge.

more you drive the more you will save.

FREE OFFER COUPON
SALESMEN AND DISTRIBUTORS .‘___-—_——__-_—_

.

r SWHIRLWIND MANUFACTURING CO.
\‘ :\NTED Dept. 633-A Station , Milwankee, Wise.
Gentlemen: Yoan may send me full particulars of your Whirl

To Make Up to $100.00 a Week and More

wind Carbureting device and tell me how 1 can get one FRER,
This does not obligate me in any was  whatever,
Name

Whirlwind men are making big profits supplying this fast-selling dewvice l
that car_owners cannot afford to be without. Good territory is still
open. Free sample offer to workers. Full particulars sent on request. I Address . 538G 685 G06E0600000000 D00 Ba68aa s
Just check the coupon. I

City Boooaon s 5
WHIRI‘WIND I\/IANUFACTURING CO' (Dn(”;::ak here if you are interested in full iiat;art time salesmen
Dept. 633-A Station C Milwaukee, Wisec. L - ———— ———— ——
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Muscle Building :
OUTFIT

Man—Ilook at these pictures! Here’s every-
thing you need to develop EVERY muscle in
your body—all in one great 12-in-1 Outfit.
Just spend a few minutes a day with that
Snappy Wall Exerciser, the big Chest Expander,
the zippy Rowing Machine and the other great —
muscle  builders included—and WATCH " |
THOSE MUSCLES GROW! ¥ j : _ WALL

Read the list below—see what you get. The — ¥ o \‘E xE“C'SE ‘
whole works for less than a five~-doliar bill— , y ey \
with a Complete Course of Instruction, two
great books and a special, confidential lesson
for men thrown in for good measure. Rush
coupon below for this great bargain!

Money Back Guarantee

You con't risk a cent.
Examine this wonderful
12-in-1 Qutfit for vourself.
YOUR MONEY RIGHT
BACK if you don’t agree
this is the greatest muscle
building outfit and biggest
value you've ever seen.

 SPECIAL l
DUAL HANDLES

CHEST B g
EXPANDER § RowiNG MA

.
" Rush Coupon HERE'S WHAT YOU GET:

for this Amazing Bargain | 1 Complete set of Wall-Ex- 8 fvot Stirrup, pa ented,
erciser A(tachmenlsl-d a mp-shp'. greathfo}r‘sdeveé
wonderful muscle-builder ooing legs., thig an
NO MONEY NEEDED for arms. back. chest and & erach musclos.
v — t . . R Lo
B EsrEEEEEEEC AR RS e RS .S E .- 2 Adjustable Head Gear for 9 Lv:‘ilcvli-B\‘\‘iel:’l::g Leientific
! No money needed. J”:‘t d"'l‘]’pi"g ;owerful neck complete and progressive
i S 4 it. A- ] write name and address in pooe iy Vel ‘. svstem of home training
2;%1.:::‘111\,:%':8]:‘;1??' l{l):\?’tYor: City ] coupon AT ONCE. 2 cg;:i‘i:gb:uf::llur(l;:;; = e il ’}f'b(‘,“'d Four
. i ) ) . ] Pay Postman only £4.98 4 Two High-Tension Scissor body from head to foot.
Dear Mike: Shoot me the works C. 0 D. I'll pay $4.98 1 plus actual postage on Grips for strengthening 10 Encyclopedia of Health
plus actual postage. My money back if T am not satisfied 1 delivery.  (Or send $4.98 hands, wrists and forearma. and Strength. a biz book
and return outfit iinmediately. (NOTE: If vou prefer, I and | pay postage.) Re- s E:‘n —ECabI:’ Pr(;%aea?‘l:;e il og dvnal ;ugtts :lbmi'
cnclose $4.98 and I pay postage. Same Monev-Back 1 turn outfit immediately if r"ie::am:p_an ey :';:mz y and its devel-
ERR=nD). I [B9% spleasedy MONIZY utes a day with this will —\, p L7 fiu Jitsu, the
: 1 BACK GUARANTEE. PORD g g, Sl famous art’ that makes
S ¢ . . B N you master of any man
BRI g o I = vt DR b ] Kot mme B i w ksl B e . . § Michael McFadden, 6 Professional  Skip ~Rope, o mreetd
1 | develops speed and wind.
] 7 Complete Rowing Machine 12 Special Confidential Sex
NAATERS a0 b i - i o me 738 B w2 18 T o s L ’ Dept. A-8. Attachments, giving you Lesson. tells you irankly
all the wonderful body- and clearly the things
Town State. . ... : 55 Easc 11th Se., building benefits of rowing. you ought to know,
Outside U. S. cash with order. . New York, N. Y.
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I Help You
Specialize
Through My
Five New
Advanced
Courses

My training not only gives
you a thorough knowledge
of Radio—all you need to
get and hold a good job—
but, in addition, you may
take any one of my new
advanced courses, without
extra charge. They are:

TELEVISION
AIRCRAFT RADIO
BROADCASTING

Commercial and Ship Radio
Stationa

SOUND PICTURES
AND
PUBLIC ADDRESS
SYSTEMS

ADVANCED RADIO
SERVICING
AND
MERCHANDISING

“Rich Rewards in Radio”
gives you an outline of
these courses, Get a copy.
See for yvourself how valu-
able this npew idea in
Home Study Training can
be to you.

Science and Invention
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To Ambitious Men and Young Men
who are awake to the Opportunities

This book tells you
where the GOOD JOBS are
what they PAY
how to GET one

started. You have seen how the

men who hooked up with the
automobile, motion picture and other
industries at the right time are now the $5,000,
$10,000, $15,000 a year men—independent, satis-
fied. The same opportunities they had in those
industries—the chances that made them rich, are
now being offered you in Radio. Radio’s growth
has already made hundreds of men wealthy.
Many more will become rich and independent in
the future. Get one of these fine jobs for
yourself.

Radio’s big growth making hundreds
of fine jobs every year

I am doubling and tripling the salaries of men
and young men by training them for Radio's
good jobs. My training fits you for Radio fac-
tories, broadcasting stations, a spare time or full
timé business of your own, operating on board
ship—which gives you world-wide travel without
expense, commercial land stations, research labo-
ratories and many other branches. Talking
Movies, Public Address Systems, Radio in Avia-
tion, Television, Advanced Servicing and Mer-
chandising and other valuable subjects are
covered in my course.

Opportunities so great that many
make $10 to $25 a week extra
almost at once
The day you enroll I will show you how to
do 28 Radio jobs common in almost every neigh-
borhood. Throughout your course I'll show you
how to do many other jcbs for extra money.
G. W. Page, 2210 Eighth Ave., S., Nashville,
Tenn.. made $935 in his spare time while taking
his course. Joseph Skrivanek, 20 Telegram Ave.,
Elmont, L. I., N. Y., says: “My total earnings
since my enrollment amount to $2,892 for spare

time work in evenings.”

I will train you at home
in your spare time

Hold your present job. My 50-50 method of
training, half from lesson books and half from

EVER so often a new business is

4007, Increase

*“My income now is
about $100 per month,
which is 4009% increase
over my income at the
beginning of my enroll-
ment with N. R. 1.

; . Sessums, 5239 4
Richards Ave., Dallas,
Texas.

$800 in Spare Time

‘“Dear Mr. Smith: I
did not know a single
thing about Radio be-
fore 1 enrolled, but I
have made $800 in I
spare time.”’ —Milton I,
Leiby, dJr., Topton, Ia.

¥ /4

I Give You
Extensive Practical Experience
with My Home Experimental Outfits

Shown here is one of the many circuits you can
build with the eight big home experimental outfits
- I give you. These
outfits are real Ra-
dio parts and the 100
experiments you
make with them, ex-
plain clearly the
basic principles of
whatever branch of
Radio you choose—
and give vou practi-
cal experience in
servicing practically
every type of receiv-
ing set made.

Send for your Free Copy Today
I start many in Radio at two and three
|\ times what they were making before

Seldom under
$100 a Week
““My earnings seldom
fall under $100 a
week. My profits for
thepast three months
‘ were $577, $615, $465.
1f your course cost 4

ol or 5 times more 1

' would still consider

3 it a good inrvest-
- ment.”—FE. E. Win-
=, borne, 1267 W. 48th

Street, Norfolk, Va.

From $35 to

$100 a Week
“I had the pleasure of
earning $110 last week
servicing and selling sets.
1 have made as high as
$241 in two weeks. Be-
fore 1 entered Radio I
was making $35 a week.’”
~J. A. Vaughn, 4075 S,
Grand Boulevard, St.
Louis, Mo.

Broadeasting Sta-
tions need trained
men continually for
Jjobsg 6)aying $1,200
5,000 a year,

to §

Aviation is need-
jng more and more
trained Radio men,
Onperators employed
through Civil Serv-
ice Commission earn
$2,000t0 $2,800a year.

Spare time set
servicing is paying
v. R, . men $200
10 31,000 a year, Full
time men are mak-
ing as much as §65,
»i5, $100 a week.

Talking Movies—an
invention made pos-
sible only by Radio
—offers many tine
Jjobs to well-trained
Radio men, paying
$75 to $200 a week.

practical experiments using eight Big Outfits of
Radxo_ Parts given without extra charge, makes
learning at home easy, fascinating, It is un-
equalled. It_gives you practical Radio experience
while learning. You don’t have to be a high
school or college graduate. Many of my most
successful graduates didn’t finish the grades.

Your money back if not satistied

That is the agreement I make with you, I am
80 sure that I can satisfy you that I will agree
to return every penny of your money if, after
completion, you are not satisfied with the Lesson
and Instruction Service I give you. Could anye-
thing be fairer?

ACT NOW~—

Find out what Radio offers you
for success and bigger pay

My book gives you the facts, what your pros-
pects are for a job and quick promotions, how
you can get in without delay, what you can
gnake._ It explains my practical method of train-
ing with my home experimental laboratory, what
my Emp}oyment Department does to help you
find a -job upon graduation and many other
features that have made N, R. I. training un-
equalled. There is no obligation. Simply fill
out the_coupon below and mail
it. Do it today.

J. E. SMITH, President
Dept. IHS

National Radio Institute

Washington, D. C.

FRE E St COUPON

J. E. SMITH, President
National Radio Institute, Dept. [HS
‘Washington, D. C.

»

]

[

: Dear Mr. Smith: Without obligating me
send your bodk explaining Radio’s oppor-

® tunities for bigger pay and your method

® of training men at home in their spare

B time to become Radio Experts. I under-

p stand that this places me under no obliga-

» tion and that no salesman will call.

»

[ ]

]

|

[J

[ ]

Name.....
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By Actual Work ~~~ in the Great Shops of Coyne

Pon’t spend your life slaving away in
some dull, hopeless job! Don’t be satis-
fied to work foramere $20 or $30 aweek.
Let me show you how to make REAL
MONEY IN RADIO—THE FASTEST-
GROWING, BIGGEST MONEY -
MAKING GAME ON EARTH.

JOBS LEADING TO SALARIES
of $60, $70 a Week and Up

Jobs as Designer, Inspector and Tester, paying
$3,000 to $10,000 a year—as Radio Salesman and in
Service and Installation Work, at $45 to $100 a
week—as Operator or Manager of a Broadcasting
Station, at $1,800 to $5,000 a year—as Wireless Op-
erator on a Ship or Airplane. as a Talking Picture
or Sound Expert—HUNDREDS OF OPPOR-
TUNITIES for fascinating, BIG PAY JOBS!

No Books - No Lessons
A1l Practical WorK

Coyne is NOT a Correspondence
School. We don’t attempt to teach
you from books or lessons. We train
you on the finest outlay of Radio,
Television and Sound equipment in
any school —on scores of modern
Radio Receivers, huge Broadcast-
ing equipment, the very latest
Television apparatus, Talking
Picture and Sound Reproduction
equipment, Code Practice equip-

H. C. Lewis, Pres.

500 S. Paulina Street

ment, etc. Youdon’t need advanced
education or previous experience.
We give you—right here in the
Coyne Shops—all the actual prac-
ticeand experienceyou’ll need. And
because we cut out all useless the-
ory, you graduate as a practical Ra-
dio Expert in 10 weeks’ time.

TELEVISION

s Now Here!

And TELEVISION is already here! Soon
there’ll be a demand for THOUSANDS of
TELEVISION EXPERTS! The man who
learns Television NOW can make a FOR-
TUNE in this great new field. Get in on
the ground-floor of this amazing new Ra-
dio development! Come to COYNE and
learn Television on the very latest, new-
est Television equipment.

Talking Pictures
A Great Field

Talking Pictures and Public Address
Systems offer thousands of golden
opportunities to the Trained Radio
Man. Here is a great new field of
Radio work that has just started to
grow! Prepare NOW for these mar-
velous opportunities! Learn Radio

Picture and Sound Reproduction equipment..

EarnasYouLearn

YOU GET FREE EMPLOYMENT

SERVICE FOR LIFE. And don’t let

lack of money stop you, If youneed part-
time work while at school to help pay liv-

ing expenses, we will gladly help you get,
it. Many of our students pay nearly all

of their expenses that way. Mail the

coupon below for full particulars.

Coyne is 32 Years 01d

Coyne Training istested, proven beyond.
all doubt, you can find out everything
absolutely free. How you can get a good
Radio job or how you can go into busi-
ness for yourself and earn from $3,000
to $15,000 a year. It costs NOTHING to
mvestlgate‘ Just Mail the Coupon for:
Your Copy of My Big Free Book

NN In S EAN TEE NS R B N G BT B =

H. C.LEWIS, PRESIDENT

Radio Division, Coyne Electrical School:
500 S. Paulina St., Dept.C1-8C,Chicago, IIL
Send me your Big Free Radio Book and all
details of your Special Introductory Offer.
This does not obligate me in any way,

Sound work at Coyne on actual Talking Name ____________________________
Radio Division Founded 1899
COYNE ELECTRICAL SCHOOL ! adgress
Dept. C1-8C, Chicago, Illinois it Stat
WY e ___.
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Protected Against Job Risks

Photo Ewing Galloway

The Grotesque Figure Shown Here Is the Result of One of Science's New Industrial

Processes, Arc Welding. To Protect the Operator Against Sparks and, More Particu-

larly, Protect His Eyes and Face from the Injurious Effects of Ultra-Violet Rays, It Is

+ Necessary for Him to Wear This Fearsome-Looking Mask. See Artficle Enfitled
"Changing Jobs to Keep Healthy," in This Issue.
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Editorial

ANY of the ills to which human flesh is heir
have been found to be directly traceable to de-
fects in diet. For example, Doctors G. B.
Eusterman and O. P. O'Leary of the Mayo Clinig,
reporting recently on a series of cases. showed that
lesions in the digestive tract develop prior to a second-
ary pellagra—an endemic skin disease sometimes called
“Ttalian Leprosy.” It has bheen further established that
a characteristic of vitamin “A” deficiency, known as
xerophthalmia, is secondary to inability to digest and
absorh food. Xerophthalmia is an inflammation of the
delicate membrane that lines the eves; with wasting
away, and with abnormally dry and lustrous eveballs.
So, perhaps medical science will ultimately correct
digestive disorders by the daily administration of the
known vitamins and others vet to be discovered. Per-
haps, the proper doses of vitamin will make for the
formation of perfect teeth and boues ; and when medical
science gets thus iar, it will be possible for members of
the fraternity to stop the growth of bones whenever
they desire and so produce beings of relatively even
height and weight. They may even delay the growth of
hands and feet, so that members of our fairer sex
will all present perfect appendages.
Improbable today. you will say.
passible.

Yes, but not im-

N the April, 1931, issue of this publication, Sir

Ambrose Fleming. F.R.S.. in his article entitled:
“Mv Wireless Memories and Inventions,” referring to
his invention of the Fleming valve. wrote:—

‘As a claim has been made by Irving Langnmuir to
have made a patentable improvement by making the
vacuum a high one. I should like to point cut that in
my original patent specifications for this valve. the
necessity for a high vacuum is clearly stated.”

Sir Ambrose Fleming then quotes from his U. S.
patent specifications, dated April 19. 1905. to prove this
point.

On May 25th last, the DeForest Radio Company won
a suit against the General Electric Company. which
controls the Langmuir patent. It was decided by the
court that “It did not need the genius of the inventor
to recognize and act upon the truth that a better tube
for ampliiving could be made by taking out the gas.”
Also . . . . “increase of vacuum in well-known devices
was all that was necessary to produce the desired result.”

This decision makes the Langmuir patent invalid be-
cause of anticipation, want of invention, prior invention
and prior use.

It is a good thing for our budding inventors to know
that these requisites make for a basic patent

OUT in California. the broadcasting stations have
developed their own censorship. Soothsayers and
mystics who deliver fortunes over the air have felt this
censorship. They have a radio newspaper, “California
Broadcaster,” to take up the cudgels for the public.
Now, if some of the stations on the East Coast would
censor their programs more, and delete some of the
advertising which is extremely obnoxious to the lis-
tener-in. and if they would also throw out those medical
quacks whose advertising will not be accepted by repu-
table newspapers and magazines, and clean up the would-
he mystics, the air would become peaceful and enjoyvable

again.

NO <ooner does science develop a new food or in-
gredient of food. than the entire country grasps

the straw, inscribes it as a panacea for all ills, and

capitalizes upon the efforts made by men who are

carnestly tryving to discover benefits to human bodies.

Not so long ago electricity and magnetism were ad-
vertised as cures. There were electric belts, electric
hair growers. magnetic and electrical combs, electric in-
soles for foot troubles. etc. Then these things died out
and other frauds were perpetrated, such as the Oxy-
donor. Oxypathor and Oxybon. These were small metal
tuhes. which were to be placed in a basin of water
where they “extracted the oxvgen from the water.” and
fed it to the hody through a rubber tube held in contact
with the skin. Then glandular extracts of all kinds
became panaceas. Following these preparations we
arrived at the electro-magnetic belts. such as the lTonaca.
It now scems that the sun-ray devices will enter into
the field heretofore held by other alleged cures. For-
tunately, sun-rays possess properties that are of distinct
benefit. This is not so with frauds of the past. But
sun-ray machines are not cure-alls.

To show the ridiculous extent to which these things
are played up to the public, there is a laundry in Chicago
that is subjecting all clothes to sun-ray treatment, after
the materials have heen thoroughly washed in boiling
hot water to which ammonia may have been added,
rinsed and dried.

So now, in addition to tobacco, bread, ice cream and
cercals being sun-raved. we may also have clothes, col-
lar buttons and socks treated with ultra-violet light so
that these items might also acquire health-giving
properties.

Isi’t this linen treatment exploiting science too far?

(7

"Those Who Refuse to Go Beyond Fact Rarely Get as Far as Faet" - - - - - - -
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Lessons in

Raedio’’ is

Tound in heary ved

leatherette,  embossed

in gold. The abore photo-
graph s actual size.

Science and Invention

this office asking us for a hook
- covering the Junior Radio Guild
lessons, that we have at last, with con-
siderable time and effort, compiled this
material (along with some other in-
formation) into a great

S-O many requests have come into

And NOW Its Ready!
“23 Lessons in Radio” Yours FREE!
With This New Honey-Saving Offer
§ from RADIO NEWS

August, 1931

matic diagrams—a chart of the Inter-
national Morse code—and a thousand
other things which make this book a
thoroughly comprehensive training for
the radio set builder, the experimenter,
the service salesman, and the dealer.

new book !
Boys just beginning

And Now You May
Have This Book

radio training — young
men necding a reference
book which contains the
fundamental principles
of radio—more experi-
enced men wanting the
latest dope on the essen-
tials—all will find “23
LESSONS IN
RADIO” the answer!

A Few of the
Subjects Covered
in
“23 LESSONS IN
RADIO”

Elementary Radio Theorv

How the Detector Tube Works

Construction of a two-stage audio-
frequency amplifier

How the Radio-Frequeney Amplifier
Works

How 'To Build a “'Converter’ which
changes vour 5-tube brondeset receiver
into u Short-W ave receiver

Principals of transmitting and receiving

FREE—Just Sign the
Coupon TODAY!

“23 LESSONS 1IN
RADIO” is not for sale
anywhere! But by sub-
scribing through this
special offer, you re-
ceive not only this great
book FREE, but you

You—the readers of
RADIO NEWS—have
asked us for this book.
and we are not only
glad to be able to pre-
sent. it to you—hut we
are even niore pleased

How Teo Build

Cirguit,

Complete Chart  of Standard Hadio

v mbala
How Tg Buill R F Tuner
j 3-stage renistance
coupled aidio-frequency amplifier
The llow anl Why of B-Power Units
Breaking into the Amateur {;ame
liow to build a code test outfit
it, constructional and  operating
details of a Low-Power ‘Iransmitter
lHow the Vacuum Tube Works
Buttery construction and how they work
How to Analyze Recciver Cireuits

also recéive two whole
vears of RADIO
NEWS for only $4, a
saving of $2, over the
single copv price. Be-
sides, vou do not need to
pay the entire amount

to be able to present it
to vou FREE!

A Foundation for All
Radio Men

All radio men know the tremendous
value of a good background in this
field. To be well grounded in the first
cssentials is the kernel which develops
success !

“23 LESSONS IN RADIO” fur-
nishes this background. It is not only
written to be easily read. but it also
contains  innumerable
charts and schematic diagrams.
for example, the first few lessons are
an exposition of radio principles, and
they tell how ‘to build, step by step, a
complete 5-tube radio receiver.
lessons include instructions for build-
ing a short-wave converter for this
same receiver.

There is a chart explaining the
standard radio symbols used in sche-

now! Simply fill ont
the coupon below and
send it to us with $1! We will imnie-
diately mail your “23 LESSONS IN
RADIO” and your first issue of
RADIO NEWS. Then you may pay
the balance later as we bill you, in easy
installments of $1 a month for 3
months. Renewal or extension of cur-
rent subscriptions accepted on this of-
fer, but payment must be made now,
as specified above, not when subscrip-
tion expires.

. . I RADIO NEWS, Dept. 2508 I
illustrations, | 381 Fourth Avenve, New York, N. Y. |
Tu‘ st I Fnter my subseription for two years of RAD{O I

7 NEWS, and send me the bonk °'23 LESKONS
I IN RADIO—all for only $4.00. T am enclosing I

3 $1.00 herewith. and will pay the balance, $1.00
| a month, for the next three months. (One extra |
issue—25 menths in all—if you send the full I

| amount with your order.)

Later | S I
I AdAress  ....iiuieeveresreerictsaseiseranians I
I CitY orpgapoemty wijess State .ceesmmemyrens I
| 1t renewal check here O1 |

Are vou a Serviceman (O Ingineer [J_ Dealer (O |
Experimenter [J Radio Technician ?
— e e e o )
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Changing Jobs

To Keep

Heath

"Shall | Change My Occupation? By All Means! I Your Occupation Is Unhealthy,
It Needs Remaking According to Hygienic Standards," Says the Author of This Amusing
and informative Article. "Every Occupation Is Unhealthy. But if You Know the Secret
of Industrial Hygiene, You Can Snap Your Fingers at Occupational Disease."

By Dr. Frederic Damrau, M.D.

cheeked, brawny-armed gob with hair on his chest.
But those who follow the sea can tell us bhest how
sailors really live.

“You are going to make him a sailor, I judge,” T com-
mented to the officer of a freighter a few years ago, as his
son passed us on the street. “Not
him !’ was the reply. “If I have any-
thing to say about it, 1 shall never per-
mit a son of mine to follow the sea.
It’s too unhealthy.”

The grass always scems greener in
somehody else’s yard. Or perhaps 1
should say the waves are bluer under
somehody else’s ship. Yet, when I
took a short trip aboard my friend’s
freighter, I found out what he meant.
As an experience, the trip was a land-
lubber’s adventure; but if T must go
down to the sea in ships again, it will
be as a passenger.

The sailors bunked in overcrowded
and dirty quarters, with practically no
ventilation. Their bunks were always
damp and chilly. There were no facil-
ities for keeping clean. The food
was poor, swimming in grease and
eaten on the run.

No wonder the old-time sailor
seized every opportunity to hop ashore
with a bottle of whisky under one arm
and a lady of indifferent morals on the
other.

Legislation is gradually improving
conditions such as these. hut because
of them it is easily understood why
pneumonia and tuberculosis prevail
freighters.

If vou chose vour occupation as most people do, you fol-

qS healthy as a sailor. The picture conjures up a ruddy-

among sailors on
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Girl workers in an English bottling factory are
protected against exploding bottles by wire
masks and thick woolen gloves.

lowed the lead of your immediate friends or relatives. An-
other motive was, perhaps, the amount of money or the
social position you thought would accrue to vou. It is just
as well, perhaps, that these were your motives, for if you
attempted to choose what you considered an entirely healthy
occupation it might take you a long time to catch your will-
o’-the-wisp.

Once there was a jovial rover who
said he would try anything once. Ile
tried mining, and got anthracosis. So
he gave up mining, took a job as po-
liceman and got varicose veins. . He
gave up his beat to go into farming
on sunny, southern acres. One day he
went barefooted in the fields and got
hookworm disease. Determined to tind
a healthful occupation, he gave up all
jobs and became a hobo.

“Now here ought to be a healthy
occupation,” he mused, “plenty of
sunshine and fresh air with nary a
worry to speak of.” But when heat-
ing his mulligan over a wayside fire,
the wind swirled the smoke about him.
Soon he began to get all hot and both-
ered. His face and hands swelled up
and he broke out into tortuging,itch-
ing tetters. Of course he didn't know
it was poison oak he burned, and that
the smoke carried the resinous irm-
tant. toricodendrol.

Our jovial rover next: got sense,
took up the occupation which inter-
ested him most and lived happily ever
after, or at least his allotted three
score and ten. He had discovered the
secret formula. You remember the doggervel:

“Big fleas have little fleas upon their backs to bije ’em.

And lesser fleas have smaller fleas, and so ad infintiiwm.”
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So it is with occupations. Every occupation sl irritation. With such as slaughterers, skin-
1s unhealthy. But if you know the secret dressers, wool-, hair-, and rag-sorters,
formula of industrial hygiene, you can i exposure to infectious, contagious
snap your fingers at occupational : and parasitic diseases is always

disease.

There are but a few general
classifications required to ex-
plain the most spectacular dan-
gers you may encournter when
you go to work. Otccupa-
tions which generate dust
are notorious breeders of
ill-health. Injuriows va- |
pors and the handling of
highly poisonous chemicals
in certain manufacturing
processes engender specific
and oftentimes terrible dis-
eases. Such was “phossy
jaw,” which caused such
shocking and painful disfig- .
urement in match-makers, before
legislation curtailed the manufac-
ture of white phosphorusmatches.

Unusual temperatures and at-
mospheric pressure may cause ill-
ness. - Excessive use or friction
of a portion of the body may
cause a fatigue neuresis or local

imminent.
The surprising fact is that an
industry which appears espe-
cially hazardous is oftentimes
one of the healthiest. I was
one of a party being es-
corted through a large coal
mine near Scranton last
fall. when a lady remarked
to the physician in charge:
“I should think miners
would be especially prone
to tuberculosis, working
lur’l’derground SO continuous-
Vs
- “On the contrary,” he re-
- plied, “coal miners are
three times as free from
tuberculosis as other peo-
ple. Strange to say, inhaling
coal dust tends to protect lungs

from t. b.”

If you want to choose the
"Ballet dancers sometimes suffer severe spasmodic pain healthiest occupation, be a cler-
from over-development and partial dislocation of the gyman. “Of the learned profes-

great toe." sions,” says Doctor W. Ogle,

“and indeed of all the occupa-

tions in our table, the Church enjoys the lowest death-rate.”

If the ecclesiastical calling has a characteristic ailment, it
is clergyman’s sore throat from exhortation against sin.

Next to the clergy, agricultural pursuits lead the list of
healthful occupations. If you are a farmer, a horticulturist,
a market-gardener or forester, start laying up your pennies
against your old age, for you are promised many birthdays.

One of the queer occupational hazards which came to my
attention a few years ago was “stamp-licker’s tongue.” The
stamp-licker was employed usually in thread mills and fac-
tories where labels were utilized. One experienced lady
“licker” could lick -as many as eighty-five gross of labels a day.

The tongue of the stamp-licker always had a characteristic
polished tip and frequently was the seat of small ulcers. Many
of these girls suffered, also, from infected glands in the neck.
Machinery competes with girls nowadays in stamp-licking,
thus eliminating the above troubles.

Too little or too much air may be the undoing of those
whose occupations cause them to work under unusual pres-
Ewing Galloway Photo
This gun applies cement to passage walls in coal mines to settle the

coal particles and prevent explosions. It also helps to prevent
miners’ anthracosis, a disease of the lungs from breathing coal dust.




August, 1931 Science and Invention 281

sure. At extremely high altitudes, the pressure is so dimin-
ished as to cause what the French call “le mal des montagnes.”
The worker whose occupation takes him to the high mountain
top usually becomes acclimatized in a few weeks. Leonard
Hill in his Recent Advances in Physiology reminds us that
the highest dwelling place continuously occupied is the
Observatory El Mirti, in the Andes, at three and one-hali
miles. He reminds us, also, that in Peru, Bolivia and North-
ern Chile a very large part of the population lives above two
miles. Thousands visit the annual fair at Gartok in the
Himalayas. This is 2.8 miles above sea level.

All construction engineers who work on projects where
caissons are employed are familiar with caisson disease. It }
is caused by too quick a change from the increased pressure
in the caissons back to normal atmospheric pressure. One
of the serious symptoms is excruciating muscular pain.

The workmen call this the “bends.” To prevent
this disease, every construction project
working with caissons should be required

to have decompression chambers as a
part of the regular equipment, so that
workmen may return to normal
pressure very gradually.

One of the penalties of the
machine age is the strain which
monotony places upon the
worker. Long repetition of a
single movement sometimes
produces the fatigue neurosis
called occupational cramp.

Dr. Charles Aldrich, neu-
rologist to the Cleveland
General Hospital, was cot-
sulted some time ago by a man
who complained of cramp-like
pains, numbness and intermit-
tent paralysis in the muscles of
his right leg. When asked his
occupation he said he had been a
trap-drummer for twenty years. The
muscles of his right leg were much
more highly developed than those of
his left leg, as they had to produce from 150

Finishing off a tennis court by means of a
patent preparation which gives off a
deadly gas. The workman is pro-
tected by a mask and glove. Left—
When the operator of this punch
press depresses the foot lever
which releases the stamp, the
cable attached to her wrist
draws her hend back, thus pre-
venting its accidental mutilation.

leg. A similar fatigue neurosis
is the one called “dentists’
leg,” caused by standing contin-
ually in a strained position.
Ballet dancers sometimes suffer
severe spasmodic pain from over-
development and partial disloca-
tion of the great toe. A hoiler-maker
who once called at my office was deaf
as a consequence of the repeated hammer-
ing upon his ear drums. His hearing re-

to 180 strokes per minute at a pressure of 5 to turned wien he left the boiler-shop and became
25 pounds for each stroke. He was suffering from oc- a prize fighter. But then he got cauliflower ears.
cupational cramp, which is caused by sustained, repeated Shall T change my occupation? By all means! 1f your

movements requiring keen mental attention. His recovery was  occupation is unhealthy, it needs remaking according to hy-
effected by gradually educating his left leg to relieve his right  gienic standards. 1f vou are a (Continued on page 350)

Divers' helmets protect these sand blasters from inhaling irritating particles while they clean steel machinery.
Ewing Galloway Photo
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Expernnenm Prove

Aurora

Theories

By A. Dinsdale
PRACTICALLY everyone  living

in the northern hemisphere has at

some time or another seen the
Aurora Borealis, or Northern Lights.
It is impossible to watch the beautiful
shapes and colors of this phenomenon
without wondering about the cause or
causes, and scientists who have been
engaged upon the problem for many
years have now proved beyond reason-
able doubt that the cause is entirely elec-
trical. Briefly outlined. the explanation
of the Aurora is as follows. The sun is
continually radiating electrons, which
reach the outer limits of the earth’s at-
mosphere after traversing the interven-

clectrons

the
emitted from the filament of a radio
tube traverse the vacuum and reach the

ing  vacuum—just as

plate. But when these electrons reach

the beginnings of our atmosphere, 300
or 400 miles above the earth, the flying
electrons collide with atoms of gas,
producing ionization (electrification) of
the gaseous layers (Heaviside Layer).
Fach collision also produces a flash of
light, just as in exactly similar circum-

Science and Invention
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Experimental demonstration of the manner in which an electron stream approaches o pole

of the magnetized earth.

the electron stream.

The electrons are deflected away from the pole.
inset—A cathode ray tube for producing an electron stream.

Upper right
The magnet at left deflects

Left—Experimental’ demonstration of the periodic path of electrons

round the equator,

stances light is produced in Geissler,
neon, or other gas discharge tubes.

This theory was first propounded by
Birkeland in 1896, and by 1904 the
Norwegian scientist, Stormer, had
worked out the theory on a mathemati-
cal basis.

There remains to be explained the
peculiar shapes which the Aurora takes.
These are caused by the influence which
the earth’s niagnetic field has on the
streams of electrons. It is well known
that a stream of electrons, in the form
of a cathode ray, for example, can he
bent aside from its straight path by
means of a magnetic field. It is pos-
sible also to cause a stream of electrons
to spiral around a line of magnetic
force. The most important of all paths
which exist in the magnetic field of a
magnetic element is the circular path
which in the equatorial plane is con-
centric with the equator.  With ref-

Left—Showing the influence of o cireular

current on the point of impact of the elec-

trons. Right—Polar light experimental
model used by Birkeland.

erence to our earth, it is further re-
moved than the orbit of the moon. Ex-
actly in the middle space between it and
the earth is the frontier of an un-
electrified region which surrounds the
carth like a pad. From above and be-
low, the electrons approach the polar

region of the earth on complicated
paths. Going down through the atmos-

phere the rays which originally had cir-
(Continued on page 346)
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hirlwinds on the Sun

These Gigantic Whirlwinds, Counterparts of Terrestrial Tornadoes,

Prove That *the Sun's Surface Is in a Violent State of Tumult.

They Are

So Huge That a Body the Size of the Earth Would Be Swallowed Up

HROUGH our

telescopes we can

see that the sur-
face of the sun is in a
statc of violent agita-
tion. The fiery gases
seethe and whirl con-
tinuously.  Occasion-
allv the tumuit we-
comes so great that
jets of matter, like
spray from a gigantic
wave breaking upon a
rock-hound coast, are
tossed thousands of
miles out into space.
In the hot solar at-
mosphere we find the
counterparts of ter-
restrial tornadoes, but
on so large a scale
that a body the size of
our earth would be
lost inside the limits
of the whirlwind.
Storms! Within an
atmosphere where the
gases are at a tem-
perature of 6000° centigrade (11,000°

Fig. |. A telescope ar-
ranged for projecting the
sun's image on a card.

and Lost Inside One of Them

By Donald H. Menzel, Ph.D.

Sun-spots frequently occur in pairs, each

member rotating in an opposite direction.

The curved penumbra shows the cyclonic
motion.

F.)! Where 50,000-mile-an-hour gales
are frequent and where 100-mile-an-
hour winds constitute stagnation! No
wonder, the sun is so interesting an
object for astronomical study.

Aristotle taught that the sun was
composed of virgin fire, a theory ap-
parently so in keeping with the sun’s
role as ruler of the dav and giver of
life, that belief in the purity of the sun
became a fundamental ecclesiastical
doctrine. Therefore, when Galileo. in
1609, turned his newly invented tele-
scope upon the sun’s shining disk and
found it to possess numerous dark
spots. his announcement of the dis-
covery brought him into great disfavor
with the church. The sun, being of
pure fire, could not possibly possess
spots! The spots seen by Galileo, if
not motes in his own eye, were probably
merely birds!

Patiently Galileo met the objections.
He showed that the motions of the spots
across the solar surface did not in the

Fig. 2 (right). Solar rotation shown by posi-
tion of spots on successive days. The spots
are depressions in the sun's surface.

Lick Qbservatory, Mt. Hamilton, California

least resemble the er-
ratic flying of Dirds.
He also proved that the
objects could not pos-
sibly be in the earth’s
atmosphere. Then,
hisantagonistsaverred,
perhaps the markings
were hitherto undis-
covered planets, whose
dark disks were pro-
jected against the
sun’s. Galileo replied
that the spots fre-
quently changed size
and shape, and that
their rates of motion
were in accord with
their being actually a
part of the sun. The
well meaning but
bigoted prelates, con-
futed by their own
arguments, had no re-
course but to pro-
nounce the telescope
an invention of the
devil and to warn the
laity against looking through it lest they,
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Courtesy U. S. Dept. of Agriculture
Here is a tornado cloud, the earthly analogue of the sun-spot.
Below—Four views of a sun-spot taken at two-day intervals.
the trace of ejected matter extending above the spot in the upper

left-hand photo.

too, should become bhewitched and see
sights that common sense told them
could not be real. But ecclesiastical
ban could not long prevail against the
“witchery” of science, and the solar na-
ture of the spots eventually was estab-
lished.

See the sun-spots for vourseli! No
elaborate equipment is required. Field
glasses, a small pocket telescope. even
opera glasses will sufiice to show the
larger ones. To protect the eyves from
the blazing sunlight, a piece of smoked
glass, or a fogged photographic plate
should be mounted in front of the ob-
jective lenses. For large instruments
it is more practical to mount the dark
glass in back of the eyepiece. With a
little persistence, even with such modest
instruments as these, anyone can per-
form several very instructive observa-
tions. It is interesting as well as
amusing to keep a daily record of sun-
spots. This may be done by drawing
a circle to represent the sun and sketch-
ing in the spots free-hand. A more ac-

Note

curate chart can
be made by
mounting the
telescope as
shown in Fig. 1.
No dark glass is
used in this ar-
rangement. The
evepiece is pulled
out an eighth of
an inch or so
bevond its cus-
tomary focus
and a piece of
cardhoard placed
about a foot be-
hind the end of
the tube receives
an image of the
sun. The best
focus is deter-
mined by adjust-
ing hoth the
eyepiece and the
distance of the
card from the
telescope.  The
farther the card
from the instru-
ment, the larger
will be the solar
disk. The pur-
pose of the
card mounted on

August, 193]

the tube is to throw the other card into
shadow, so that the details of the solar
surface can be studied.

Almost immediately it will become ap-
parent that the sun is rotating about an
axis. A composite drawing made from
a series of diagrams is given in Fig. 2a.
It shows successive positions of the
same spot at intervals of one day. The
apparently more rapid motion near the
center of the disk is an effect of per-
spective. The spot actually is moving
uniformly, as shown in Fig. 2b which
is drawn looking down upon the sun’s
south pole. From the fact that it takes
about thirteen and a half days for a
spot to cross from one side of the disk
to the other, we conclude that the sun’s
rotation period is twenty-seven davs.
When corrections for the motion of the
earth are introduced, the true rotation
period* comes out about 24.65 days.
This figure is for a spot exactly on the
solar equator. If our spot had been at
latitude 30°, it would have taken fully
a day longer to make its circuit, while
if it had been at 45° almost two days
longer would have been required. The
sun evidently does not turn like a solid
body. 1f, as  (Continned on page 330)

*The period we would obtain if the earth were
stationary. 1In the elapsed four weeks, the earth
completes about one-thirteenth of a revolution.

Hence, the observed period is about one-thirteenth
too long.
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Plants That Act

ike Humans

Not Such a Preposterous ldea Either, as You Wil
Undoubtedly Agree When You
Fascinating Article

By S. Leonard Bastin

N AN plants think? Can they feel
like human beings? Can they ex-
press themselves? Are

they capable of offensive and
defensive action as we are?

These and a dozen other ques-
tions must inevitably occur to
anyone who has spent a great
deal of time in the close study
of plant life. In preparing this
article T have selected just a few
of Nature's curiosities of the
plant world.

Mexico is a land of strange
plants, which are curious be-
cause they have had to adapt
themselves to the climate in
which they live. MMuch of Mex-
ico is semi-desert region,
where rain only falls at
rare intervals and the veg-
etation is largely of a suc-
culent nature. Cacti,
agaves and aloes abound.

One agave which al-
ways attracts attention is .
known as “the plant
which turns its back to the §
wind.” This plant grows
in desert regions where,
at certain seasons of the
vear, a hot, dry and ex-
tremely strong wind blows.
The wind gathers clouds
of sand with it, and this
sand would so collect in
the cavities between the
leaves of the agave that ' l
the plant would be abso-
lutely choked. The plant
has surmounted this difficult problem of
self-defense by the simple expedient of
always turning its back to the quarter
from which the wind blows. As can be
seen from the accompanying photo-
graph, the heart of the agave is com-
pletely sheltered by the clustering leaves,
and no sand can work its way into the
interior.

e
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Have Read This

Few people realize that the handsome
yuccas depend for their very existence

The handsome yucca, which de-
pends for its existence upon co-
operation with a tiny moth.

on certain little white moths
belonging to the genus Pro-
auba. During the daytime
these moths, either singly or
in pairs, can be found resting
with folded wings within the
hali-closed flowers. After sunset they
are to be seen flitting about from plant
to plant and from flower to flower.
This is the male insect, for the female
is busily at work most of the time in-
side the flowers. Indeed, she has very
little time for any aimless flying around.
She has to carry out the duty of con-
tinuing her race, and she must also act
as foster mother to the plant in order
to secure a proper supply of food for

"The plant which turns
its back to the wind," a
- Mexican agave.

S
Even plants have
indigestion and, like
pearl oysters, produce a very hard, stony
substance. Growers of bamboos, when they
split canes, frequently find these stones de-
posited at
the joints.
Similar
stones
may be
found in
coconuts,

her grubs which feed on yucca
seeds.

The female moth Dbecomes
very active soon after dark,
and she at first busies herself
collecting a lot of pollen. She
may be seen running to the top
of one of the stamens, hard at
work scraping the pollen grains
towards the organs about her
mouth. After gathering a suf-
ficient supply, and shaping this
into a ball about three times as
big as her own lhead, she sets
off for another flower.

On entering the new flower
the moth plunges her lance-

(Continued on page 342)

Humans and animals are not alone in
their unpleasant reaction to rough seas.
The photograph, upper right, was taken
of some marguerites on a liner during
calm weather, and the second picture
of the same flowers, taken during rough
weather, suggests that they are seasick.
Left—Some flowers, like the nasturtiums
shown here, become luminous at night
some hours ahead of a thunderstorm.
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Pearls—The
an Ovyster’s

The Author of This Article Recently Completed an
Investigation of the Pearl-Fishing Industry in the
Dutch East Indies, and Tells a Fascinating Story
of the Way in Which Pearls Are Formed and
Found. Although Pearls Represent Good Luck to
the Human Finder, They Are, According to the
Author, the Product of the Oyster's Hard Luck

A pearl shell,
showing loca-
tion of
pearl.

4 While diving
; generally takes
place in a rather
primitive  fashion,
without the use of
elaborate  prelimi-
naries, so custoni-
ary on the better
equipped expedi-
tions, in our par-
ticular case we had
both types of op-
eration, one in
which the divers
went down naked
and another in
which the most up-
to-date diving ap-
paratus was used.

In cases where
no diving suits are
used, the divers go
down stark naked,
with greased
bodies, greased
cotton in their ears, a forked stick or
tortoise shell clip upon their nostrils
to compress them, and with a wide
wicker basket or net attached to the
waist,

TENCH and Pearls.

Who would ever associ-

ate that coveted treasure
which graces milady’s necl
with a putrefying odor? Un-
fortunately the association
exists. No more disgusting
spectacle can be imagined
than that of a crowd of na-
tives employed wupon the
loathsome work of digging
for pearls, with their arms
buried into a hideous mass of
corruption and filthiness,
amid a horrible, putrid
stench.

These thoughts raged
through my mind as the
small steamer that was ply-
ing between the Molucca and
Arue islands off the coast of Dutch A group of
New Guinea, took me back, after a native pearl
fortnight's stay with the pearl fishing divers return-
flect, to more civilized and less odorous "9 to the sur- §

) face. Right—
realms. . . Nose clip worn

[ had been an interested visitor ou by the native
an investigating mission of the pearl divers.
fisheries off these islands, my work
being concerned with the development
and peculiar habits of this mwost valu-
able of all molluscs. I also endeavored
to get a glimpse into the life history
and natural habits of the mother-of-a-
pearl shell, the Margaritifera species,
the leading variety found throughout
the Australian, Polynesian and Far
Eastern waters.

The pearling season takes place in
the West Moesson, or West Wind Sea-
son, because at other times of the year Right—The author coming up from
the waters are too turbulent. The hoat his dive to the oyster beds, which he
on which I was the highly interested describes in the fext.
passenger was of the lugger type,
manned with eight brawny Manilarese  acting as the sailing master.
(the divers par excellence) and supple- We had one tender, who also
mented by a number of Japanese. The held the life line, attendine to
flect consisted of strong lugger-rigged all signals from the divers while
craft, averaging some ten tons burden. at work. There were some four
assisted by cutters of large size which  or five working hands. who in
served as purveyors to our luggers, and  pairs would take alternate shifts
also to bring the collected shell back to at the manual pumping appar-
port. ] atus for supplying the air to

The crew consisted of the divers, of those divers wlho were supplied
which the headman took command, also  with diving suits.




