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- Aerial Bombs Will Decide the Next War
Harnessing the Tides — Forests of Stg e




Sliced by
Infra-red
and
Ultra-

Violet
Rays!

AJESTICALLY, smoothly, powerfully, the gigantic inter-

planetary vessel 4rcturus leaves her dock on the earth

for her regular trip to Mars. Built of the staunchest
metal, protected by deadly projector rays, the 4returus has no
need to fear the cosmic bodies hurling through space to chal-
lenge her way! She can pass through treacherous meteoric
swarms with case.

Stevens, the crack computer of the interplanetary route and
a scientist of no mean ability, is on the ship, and so is Nadia,
daughter of the owner. It is while Stevens is showing Nadia
the ship that the crash comes! A crash impossible to explain
until Stevens investigates—only to find that their section has
been neatly sliced from the rest of the ship by powerful rays!
Infra-red and ultra-violet rays of a velocity and power unknown
to the earth or Mars!

Who are these mysterious invaders? What do they want

now with the castaways in space?

“SPACEHOUNDS,” a new story by Dr. Edward E. Smith.
of “Skylarks of Space™ and “Skylark Three” fame, is the most
thrilling story yet from the pen of this brilliant author.
Although Awmazine Stories published the first of these three
years ago, and the second last year, every day still brings
request upon request to the publishers for the copies in which
these stories appeared.

AND NOW-—this new serial “SPACEHOUNDS”—beginning
in the July issue of AmazING STories and by the same author,
is the most fascinating and amazing of all! Be sure not to
miss any issues containing these installments. Sign the coupon
on the right, and we will enter your subscription for a special
introductory period of 5 months for only $1.00—beginning with
the July issue. Or

ASK YOUR NEWSDEALER TO RESERVE YOUR COPIES
JULY ISSUE ON SALE JUNE 5ta—PRICE 25¢
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“Stevens made out a relatively tiny ball of metal . . .
at a distance of perhaps a mile. From this ball there
shot a blinding plane of light,—and the Arcturus fell
apart.”

11 ""_"N“ﬁ g‘m m ES
e Jascinating-
SJantastic—
where the
incredible
meets the
possible!

AMAZING STORIES,
381 Fourth Avenue, New York, N. Y., Dept. 2506.
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| Enclosed find $1.00, for which please enter my I
| subscription for Amazing Stories for the special |
introductory period of five months. Be sure to |
| begin my snbscription with the July issue, so that |
| 1 will not lose any of the story “SPACEHOUNDS.” [
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will train you
at home

$100 a week

“My earnings in Radio
are many times greater
than I ever expected they
would be when 1 enrolled.
They seldom fall under
2100 a week. If your
course cost four or five
times more 1 would still
consider it a good invest-
ment.”

E. E. WINBORNE

1267 W. 48th St.,

Norfolk, Va.

Jumped from $35 to
$100 a week
“Before 1 entered Radio
1 was making $35 a week.
Last week 1 earned 2110
servicing and selling
Radies. I owe my success
to N. R. 1. You started
me off on the right foot.”
J. A, VAUGHN
4075 South Grand Blva.,
St. Louis, Mo.

$500 extra in 6 months

‘“4n  looking over my
records 1 find I made £500
from January to May in
my spare time. My best
week brought me $107.
I have only one regret
regarding your course
—1 should have tuken
it long ago.”

HOYT MOORE
R. R. 3, Box 919,

Indianapolis, Ind.,

. o % T
Lifetime EmploymentJerviceto all Qraduates,

Science and Invention
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If you are earning a penny less than %50 a week. send
for my book of information on the opportunities in Radio.
It is free. Clip tlte coupon NOW. Why be satisfied with $25,
230 or $40 a week for longer than the short time it takes to
get ready for Radio.

Radio’s growth opening hundreds of $50, $75,
$100 a week jobs every year

In about ten years Radio has grown from a 22,000,000 to
a $1.000.000.000 industry. Over 300,000 jobs have been cre-
ated. Hundreds more are being opened every year by its
continued growth. Men and young men with the right train-
ing—the kind of training I give you—are needed coutinually.

You have many jobs to choose from

Broadcasting stations use engineers, operators. station
managers and pay #1,800 to 25,000 a year. Manufacturers
continually need testers, inspectors, foremen, engincers, service
men, buyers, for jobs paying up to 315,000 a year. Shipping .
companies use hundreds of Radio operators, give them world
wide travel at practically no expense and a salary of $85
to 2200 a month. Dealers and jobbers employ service men,
salesmen, buyers, managers, and pay $30_ to $100 a week.
There are many other opportunities too. My book tells you
about them.

So many opportunities many N. R. 1. men make
$5 to $25 a week while learning

The day you enroll with me I'll show you how to do 10
jobs, common in most every neighborhood, for spare time
Tmonev. Throughout your course I send you information on
servicing popular makes of sets; I give vou the plans and
idens that are making $200 to $1,000 for hundreds of N.R. L.
students in their spare time while studying.

Talking Movies, Television, Wired Radio included

Radio principles as used in Talking Movies, Television
and home Television experiments, Wired Radio, Radio’s use
in Aviation, are all given. 1 am so sare that I can train you
satistactorily that I will agree in writing to refund every
penny of your tuition if you are not satisfied with my Lessons
and Instruction Service upon completing.

64-page book of information FREE

Get vour copy todaw. It tells you where Radio’s
good johs are, what they pay, tells you abhout my
course, what others who have taken it are doing
and making. Find out what Radio offers you, with-
out the slightest obligution. ACT NOW. =

J. E. SMITH, President

National Radio Institute Dept. IFS
Washington, D. €. ... own Home /’

Pioneer and World’s
Largest Home-Study Ra-
dio training organization
devoted entirely to train-
ing men and young men
for good jobs in the Radio
industry. Our growth has
paralleled Radio's growth,
We occupy three hundred
times as much floor space
now as we did when or-
ganized in 1914.

—_—
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9will giveYoumy new 8 OUTFITS
of RADIO PARTS for ahone
Experimental Laboratory

You can build over 100 cir-
cuits with these outfits. You
build and experiment with
the circuits used in Crosley,
Atwater - Kent, Eveready,
Majestic, Zenith, and other
popular sets. You learn how
these sets work, why they
work, how to make them
work. This makes learning
at home easy, rascinating,
practical,

Back view of 5 tube
Screen Grid A. C. tuned
Radio frequency set—
only one of many cir-
cuifs you can build
with my outtits,

am doubling and tripiing the
salaries of many g
in onc year and £%¢

this quick way to
BIGGER

PAY

National Radio Institute, Dept. IFS

N

J. E. SMITH, President,
Washington, D. C.

|
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Dear Mr. Smith: Send me your book. This
request does not obligate me.
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BIG PAY JOBS _

open |

for the Radio
Trained Man

Don’t spend your life slaving away in some dull, hopeless job! Don’t be
satisfied to work for a mere $20 or $30a week. Let meshow you how (o
make real money in Radio—the fastest-growing, biggest money-making game on gatth.

JOBS LEADING to SALARIES of $60 a Week and Up

Jobs as Designer, Inspector and Tester paying $3.000 to $10,000 a year—as Radig alesma

and in Service and Installation Work, at $45 1o $100 3 week —as Operator or Mafiager of_z.
Broadcasting Station, at $1.800 to $5,000 a year—as WirelessOperator on a Ship’ Airplage,
as a Talking Picture or Sound Expert—HUNDREDS of Opportunities for fascinating, BIG PAY JOBS!

Learn Without Lessons 77 10 Weeks

Coyne is NOT a Correspondence School. We don’t teach you from bdgks essons, We -

train you on the greatest outlay of Radie, Television and Sound equipfne n any school

—on scores of modern Radio Receivers, iuge Broadcasting equipraén e very latest »

newest Television apparatus, Talking Picture and Sound Rep d;ﬂﬁon equipment, _—
of Previous experi- -
gdttual practice and

Code Practice equipment, etc. You don't need advanced educati%
ence. We give you - RIGHT HERE INTHE COYNE SHOPS—al}

experience you'll need. And becausewe cut out all useless thobr ;’you graduate as a
Practica! Radio Expert IN 70 DAYS'TIME.

TELEVISION 4 TAL

And TELEVISION is already here! Soon ng-Pictures and Public Address Sys-
there’ll be a demand for THOUSANDS of te ér thousands of golden opportunities
TELEVISION EXPERTS! THe man who to th€ Trained Radio Man. Here is a great
learns Television now can makga FORTUNE w Radio field just beginning to grow! Pre-
in this great new field. Getin h the groupnd-<pare NOW for these wonderful opportunities!
floor of this amazing new Radjo developmgft!” LearnRadioSound Work at COY NE on actual
Come to COYNEand learn Felevision ofrfhe TALKING PICTURE and SOUND REPRO-
very latest, newest Tele&ision equipment, DUCTION equipment.

No Books-No Lessons
| AllPractical Work atCoyne

No Books! No Lessons! ALL ACTUAL, PRAC-
TICAL WORK. You build radio sets, install and
service them. You actually operate great Broadcast-
ing equipment. You construct Television Receiving
Sets and actually transmit your own Television
programs overour modernTelevision equipment.
You work on real Talking Picture machines and Sound
equipment. You learn Wireless Operating on actual
Code Practice apparatus. We don’t waste time on use-
less theory. We give you just the practical training
you’ll need—in 10 short, pleasant weeks.

EN as ou ﬂx_ﬁN

I H. C. LEWIS, President I
Don’t worry about a job! You get Free Employment : g:odgop?:x:?g:"lf:,’:“:filceccﬁlc?t S‘cl}lool 1
Service for Life. And don’t let lack of money stop ) To TR AT 8o, T |
you. If you need part-time work while at school to | Send o your Big Free Radio Book and all details of |
help pay expenses, we’ll gladly help you get it. Coyne = gl&: mgeﬁ:‘"‘any"f;;gf‘“‘"y i, Wl (= et el =
is 32 years old! Coyne Training is tested—proven be- ] i
yond all doubt. You can find outeverything absolutely i N 1
free. Just mail coupon for my big free book! i QML o - e o o ey N S
RADIO ’
ooy COY N ELECTRICAL SCHOOL 1 Address SEORENIREEY
§00S. Paulina St. Dept. A1-8C, Chicago, 1ll. 1
1 City_____________ ____State. _________. 1
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_onqueror of Space

This Picture of a Giant Locomotive Hurtling Across

Country at Full Speed Typifies the Spirit of Speedy

Transportation Upon Which Our Modern Civilization
So Largely Depends.
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Editorial

| AT ol the Infinite

N that excellent book, “The Mysterious Universe,”
Sir James Jeans writes :

“It was, I think, Huxley who said that six monkeys
set to strum unintelligently on typewriters for millions
of millions of years, would be bound in time to write all
the books in the British Museum. If we examined the
fast page which a particular monkey had typed, and
found that it had chanced, in its blind strumming, to
type a Shakespearce sonmnet, we should rightly regard the
occurrence as a remarkable accident, but if we looked
through all the millions of pages the monkeys had
turned off in untold millions of years, we might be sure
of finding a Shakespeare sonnet somewhere amongst
them, the product of the blind play of chance.”

There is a vast difference between possibility and
probability. We might point to a spot on the sidewalk
in any of our great cities and say, “"Someday lightning
will strike this spot.” We might tag one single mole-
cule of water, drop it into the ocean and state “eventu-
ally this molecule will find its way to the North Pole.”

Let us look into Huxley’s statements a little more
fully. With the 26 letters in the English alphabet, the
Burroughs Adding Machine Company has calculated,
at our request, that there are 403,291,461,126,605,635,-
584,000,000 possible combinations of letters. But this
is only the number of combinations obtainable with the
letters when each letter is used but once. The com-
binations are infinite when one considers the need for
the formation of words such as “abracadabra,” where
the letter “a” is repeated five times. The chance of a
monkey writing such a word as “pseudoproantidis-
establishmentarianism,” a perfectly logical word, is
virtually nil. And what is to stop the monkey from
striking the letter “a” millions of times before he even
starts on the letter *b”? With the standard typewriter
keyboard, disregarding the shift lever entirely. exactly
1,405,006,117,752,879,898,543,142,606.244,511,569,936,3 84,-
000.000,000 combinations are possible. When one con-
siders the thousands of words that make up our English
language and the possibility of placing the words in a
certain fixed order, the problem no longer presents the
same aspect.

While it is true that the number of words is finite,
the number of combinations, when one considers the
typewriter keyboard and the number of words that can
be written, is infinite.

The original statement is fantastic and sensational.
It means nothing. It is subject neither to proof nor to
demonstration, It resolves itself into the task of trying
to solve an infinite problein in an infinite length of time.

Spreading Disease with Bullets

VOR a long time scientists held the opinion that hul-

lets fired from a revolver or rifle could not transport
infectious germs, because the high temperature produced
by the powder theoretically sterilized the bullet.  Drs.
Guy and Piedelievre recently reported before the Society
of Medicine in Paris that this contention was incorrect.
They sterilized bullets, sterilized the weapou, and then
fired bullets coated with cultures of Bacillus Prodiyi-
osus into thicknesses of sterile cotton.  Steel plates
were placed in back of the cotton, so that the impact
of the bullet would produce a very high temperature.
In spite of this, the cotton was found to be infected,
even adjacent to the point of impact.

Two conclusions may he reached from these experi-
ments. Bullets fired from a dirty revolver are likely to
set up infections, even when they do not pass through
clothing. Bullets in the next war may be coated with
cultures of infectious disease so as to guarantee the
complete annihilation of the enemy by insuring the
spread of discase from the military to the civil popu-
lation. How disastrous such a war may be, we leave
to your imagination.

The Gold Rush

N these cditorial pages. we predicted another gold

rush. All signs tend to point toward the fulfillment
of that prediction much carlier than we had anticipated.
At the present time, Nevada is experiencing the throes
of a new gold rush, Mexico is also attracting much
attention. Canada has not yet been forgotten.

A Safer Anesthetic

E also anticipated another anesthetic far safer than
VV any of the anesthetics herctofore developed. We
were more concerned with electrical methods of pro-
ducing anesthesia. Drugs producing hypnotic sleep as
a substitute for anesthetics were recently described to
the American Chemical Society, and the new advances
in anesthesia previously predicted now seem more pos-
sible through the use of iso. amyl and barbituric acids.

-

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

HUXLEY
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Ethyl 1s the most practical
anti-knock ingredient known

ompare .

TF took seven years of testing and experi-

menting to produce Ethyl fluid. During
that time, 33,000 chemical compounds were
studied.

All the compounds shown in this picture
have anti-knock qualities. None of them is
nearly so practical as tetraethyl lead, which is
the active ingredient in Ethyl fluid. Some

are required in such large quantities that

more than the total ava\lilable world supply
would be needed to treat all the gasoline
requiring anti-knock. Others do not Vaporlze
easily and completely.

Even tetraethyl lead cannot be used alone.
It 1s mixed with other chemicals which com-
bine with it at the time of combustion to form
a gas that passes out of the cylinders.

The red dye which is in all Ethyl fluid has
nothing whatever to do with its power to con-
trol combustion. The dye is added solely to
give an identifying color. It is the tetraethyl
lead in Ethyl fluid that prevents the uneven
explosions that cause power-waste, harmful
“knock” and overheating. It controls

G, S
of
“rogg Combes™

ETRAETHYL

f ETH’
CORPORATION [\
v voan 3 8

Y

RELATIVE AMOUNTS OF CERTAIN COM-
POUNDS WHICH ADDED TO ONE GALLON
OF GASOLINE PRODUCE FUELS OF
EQUIVALENT ANTIKNOCK QUALITY.

LEAD TETRAETHYL

DIETHYL ETHYL & . <
TELLURIDE l 10DIDE  ANILINE p \
DIETHYL / i
SELENIDE- l :

BENZOL

TRIETHYL
- ARSINE

to the pistons with a smoothly increasing
pressure that brings out the maximum
performance of any car.

Good gasoline p/us Ethyl fluid makes
such an impfovement in car performance
and effects such a saving in operating cost
that Ethyl Gasoline has become the biggest
selling brand of motor fuel in the country.
Ethyl Gasoline Corporation,

combustion so that power is delivered ﬂ § n YU s [
GASOI.INE c

Chrysler Building, New York City.

© E.G.C. 1931

ETHYL GASOLINE
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Bali—A Volcano-Fed Eden

Wooden Telegraph Poles Sprout and Spread into Flourishing
Trees; Crops Grow Thrice Yearly in This Miniature Garden of

Eden .

. Almost Untouched by Western Influence, the Inhabitants

Leisurely Pursue an Ancient Hindu Civilization

Batoer, on the little island of Bali

in the Dutch East Indies. spat fire
and boiled over. Its crater spouted
clouds of ashes and poured forth molten
lava. This cone rose at the center of
a vast bowl in the mountains. which in
some prehistoric age had been the crater
of a much larger volcano, and
now has weathered down to a
ragged mountain ridge. Half
around the cone's base curved a
crescent lake, and by the water’s
edge lay the village of Batoer.

The god of the mountain was
fuming in anger, said the people
of Batoer, because of the Dutch
explorer who lately had climbed
the 10,000 feet to the forbidden
brim of the volcano.

The “village women carried of-
ferings to their intricately carved
stone temple, offerings of fruit
and of palm leaves cut and woven
into the most fantastic patterns.
Their Hindu priest sat cross-
legged under a grass roof, tinkling
a little brass bell, making mystic
signs with his jeweled fingers,
and muttering the sacred veda
formulas brought ages ago from
far-off Tndia. Near by, two dozen
men sat pounding the bronze bells
of gold-encrusted orchestral in-
struments, weaving complicated
contrapuntal harmonies of tradi-
tional music. These people
feared tige gods of the mountains,
bequeathed to them by the Malay

E;IX vears ago the sacred volcano

By Hickman Powell
Author of “The Last Paradise”

Hindu god Siva, brought by other an-
cestors, more than a thousand years ago
in an invasion, from Asia in the
west.

In their peril they trusted Siva the
Destroyer, who was also the eternal

male principle of generation. Ten years
before this the mountain had poured
forth lava. It had oozed down to the
walls of Siva’s temple, but there sud-
denly it had stopped. Surely the temple
would stop it now.

The Dutch resident, down at Singa-
radja on the north coast, thought dif-
ferently. He sent a company of
native constabulary who, by a
solemn show of authority, moved
the people up to the near by moun-
tain ridge.

Then the volcano Batoer really
broke loose.  All its slope burst
out in craters. Sulphurous fire
and ashes shot to heaven, and lava
and boiling mud came down in
torrents. The villagers saw their
bamboo and grass houses flare up
like matches, and the molten stone
poured in, filled up and covered
their  stone-walled compounds.
They built a new village on the
ridge.

Two vears later a Dutch
geologist came and drilled a hole
to sound the black lava crust
where the village had been. He
found the lava 100 {feet deep.
Down where the village had been
it was still alive at a temperature
of 900 degrees Centigrade.

All of this was a very sad mis-
fortune for the people of the vil-
lage of Batoer, but for Bali it was
part of an age-old blessing. The
chemistry of nature had paid an-
other dividend. For it is this vol-

and Polynesian ancestors who Batoer Village, before it was buried by a lava flow one canic action which has made Bali

first inhabited this island. More hundred feet deep. To the right of the Hindu temple @ Garden of Eden, where just a

especially they worshipped the can be seen Mt. Batoer, the sacred volcano. little work makes the people rich
103
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and gives them leisure to carry on, al-
most untouched by western intluence. an
ancient civilization of Hindu religion
and art,

The Malay archipelago stretches out
irom southeastern Asia, skirting north
of the Indian Ocean, more than 3,000
nmiles eastward into the [Pacific, a
conglomerate sprinkling of thousands
of islands, so many and varied that
no one has ever heen able to count

them. Its backbone is a chain of vol-
canoes.

Sometimes these living mountains
wreak appalling damage.” The tiny
island  Krakatoa, just west of Java,
was half blown awav in 1833, its

eruption killing thousands of persons
Ly lava and the force of its tidal wave,
whichh was felt even in the River
Thames.

Krakatoa’s floating ashes reddened
sunsets all around the world. Krakatoa
érupted again in 1928, Java itseli, a
phenomenally wealthy island of 25.000
square miles, supporting 35.000.000
people. has forty-five volcanoes, many
of them active. Sumatra has ninety,
and Bali, just east of Java, is a clump
of a half dozen volcanoes, of which
Batoer is the onlv active one.

The volcanoes have been particularly
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The deceased noble is
wrapped in a hundred
yards of white cloth and
carried to the top of
the specially built 40-
foot bamboo pyre.

As can be seen, all the
countryside gathers for
the two-day burial fes-
tivities. Great bulls are
built as funeral pyres.

lind to Bali. Rearing to a solid height
of 10.000 feet, they grasp torrents of
rain from the moist winds of the Java
Sea. The mud and ashes they have
tossed up are laden with all manner of
rich fertilizing chemicals, which the
rains wash down over gentle slopes to-
ward the sea, continually renewing the
soil without the danger of .disease from
animal fertilizers such as are used in
other crowded lands. The heaving
earth has left no fever-breeding low-
lands; and it has provided the island
with an ironbound coast. This lack of
a harbor is in one sense an ecoomic
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disadvantage, but it is a real advantage
in that it has kept out the Mohammedan
trade and invasions which centuries ago
wiped out the great’ Hindu civilization
from Java and other neighboring
islands.  Not until twenty-five years
ago, when the Dutch came with fire-
arms, was South Bali conquered. It still
retaing its national identity and pastoral
charm.

Scientific agriculture is a stern neces-
sity to the farmer of the American
plains if he is to survive, but in Bali
it would be almost like carrying coals
to Newcastle. Native engineering
genius has aided the process through
the centuries by cutting the hillsides
into step-like terraces, a Herculean
labor which has meant the moving of
cubic miles of earth. so that irrigation
sluiceways carry the mountain water
over all the hillsides and keep it stand-
ing deep in the terraces at rice-sprout-
ing time.

The result is that Bali is one of the
richest spots on earth. Half of its
2,000 square miles is mountainous. and
its lower slopes support more than a
million people in health and abundance,
at a density of a thousand to the square
mile.

The land raises three craps a year
with very little labor; and while a re-
spectable rice yvield in Texas is ten 180-
pound hags an acre, a single Bali crop
will exceed twenty larger bags for the
same area. So fertile is the soil that the
Dutch rulers have had to start using
metal poles for their telephone lines,
for wooden poles. when planted, sprout
and spread into flourishing trees.

Thus there is plenty
of food for everybody

and the island exports huge quanti-

ties of rice, coffee, cocoanuts, cattle
and swine. The needs of the people
are so simple that exports always ex-
ceed imports and there is a continual
flow of money into the island.

The island’s domestic life is of such
simplicity, even among the higher
classes, that vou would scarcely suspect
its wealth. Aboriginal customs survive
much in village life, which is of & close-
bound community structure approaching
a primitive communisni. Nohody—man
or woman—ivears clothes above the
waist, and the place is like a garden
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teeming with living statues. The
women's ear-lobes are pierced and
stretched, so that theyv can wear ear-
tubes of palm-leaf or silver a full inch
in diameter. In some classes the cus-
tom survives of fling the edges of
men’s teeth at puberty, and women’s at
marriage.

Polygamy is practiced, and except
among the noble classes marriage is
always consummated by elopement or
a mock abduction. A woman mar-
ries only by her own consent, but
when her marriage day comes she is
seized by the friends of the bridegroom
and dragged down the village street,
fighting like mad against her captors.
Then her father pretends great surprise
and anger, beats the bamboo bell in the
village watchtower, and summons the
village to a mock hunt whicl goes on
with great energy—but never invades
the home of the bridegroom. Not for
several days is the father appeased, and
then with studied reluctance accepts the
marriage price from the emissaries of
the voung husband’'s father. Accord-
ing to tradition, had the bhridegroom
been found during this period he might
have been killed.

The women do a great eal of the
heavy work., The roads stream with
girls carrying great loads of rice or
cocoanuts on their heads.

To Americans it may seem strange to
call this country—where a voung man
may casually run up the trunk of a tree
to get a cocoanut—a highly civilized na-
tion. Yet it is the repository of an
ancient and highly sophisticated culture
—that of the Hiudu religion. carried on
with all its glamorous heautv, without
the squalor and horror that have
come to be associated with it in British
India.

Bali is the vital survivor of a vast
empire that was in these islands a mil-
lennium ago. The people spend their
leisure—of which they have more than
anything else—in the practice of music,
dancing, temple building, and great re-
ligious festivals, on wdhich they spend
their energy and wealth.
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Almost every village has its or-
chestra—nothing so savage as a
jazz band—which plays a most
highly developed music of con-
trapuntal harmonies. America’s
greatest enthusiast for Balinese
music is Leopold Stokowski, con-
ductor of the Philadelphia Sym-
phony Orchestra, who spent a
month there four vears ago. When
a Rajah of Oeboed died a few
vears ago, it was asked that as
many orchestras as possible come

to his cremation; 126 gamelans
appeared.

The gamelan consists entirely
of percussion instruments, some-
what like xylophones, but with a
different scale and tone. The
scale is of five notes, correspond-

tub, a swimming

A native climb-
ing a palm tree,
1t owes its pro-
digious growth to
the volcanic erup-
tions.

The Balinese sfill
pursue this an-
cient method of
pulling a boat
into shore.

In lieu of ba-h-

hole is used. Th2
natives do a0t
swim.
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ing to our mi, fa, sol. ti, do, omitting
the 7e aud {a of our notations. Each of
these notes is fractionally different
from ours, and intentionally no octave
is ever exact, giving the music an en-
tirely different feeling from western
Larmony.

The basic type of instrument is of
five bronze hars, strung on rawhide,
each over a bamboo sounding chamber,
which gives a warm deep resonance.
These range through a half dozen oc-
taves, like the violin familv. Then there
are long racks of pudding-shaped bells,
and great gongs, a vard or more in
diameter, imported from Java. With
drums and cymbals, there are thirty or
more instruments in a full orchestra.

Night after night the musicians sit
playing the most conmplicated music all
from memory, which has been handed
down through the ages, for none of it
is written.

The men of a village in which I
staved were making new instruments
for their archestra.- Imported teakwood
was delicately joined into frames for
the bronze and bamhoo, then each in-
strument was elaborately carved into
the most complicated of floral patterns.
Then all was overlaid with gleaming
gold leaf. Months of labor were put
into it hy this village of forty men,
without pay, and the material alone cost
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them $1,000. In strange contrast, a
few yards away, their women were
trading in the niarket for the simple
necessities of life, with coins worth
one-twelfth of a cent. )
Each village has its dancers. There
are adult dancers, who wear the most
terrifying masks, and perform dance
dramas which last from midnight until
nearly dawn. There are clubs of young
men and girls who dance away the eve-
nings. There are dalangs who entertain
with shadow-plays, throwing richly cut
puppet figures of Hindu mythological
characters on a screen throughout the

Percussion instruments are
all the rage in o Boli or-
chestro. The trompong
ployer strikes any of fen
bells, shaped like plum
pudding, to evake

music.
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A flapper of the lsland of Bali . . . The in-
habitants are of mixed Molay, Polynesion,
and Hindu oncestry, and have no negro blood.

night. But especially typical are the
dances of children.

Two girls perform the sacred legong
dance. They start training at the age
of four, and at eight become the of-
ficial dancers of their village temple.
At twelve they are retired and return
to ordinary village life, for so quick and
rigorous are the Hutterings of this clas-

sical dance that only the smallest
persons can move quickly enough.
These children wear on their heads

crowns of pure gold flowers, weighing
three pounds; and their green robes are
all overlaid with patterns of gold leaf.
Underneath, thetr torsos are bound tight
with elastic cloth, like a race-horse's
ankle, to support their tendons.

Every village has temples. There are
thousands in the island, always falling
rapidly to ruin, from earthquakes and
pouring rainfall, and always being re-
placed by new ones. An old temple is
never repaired, but every village has
sculptors who carve its stone walls and
gates into amazing complications of
flower pattérns and images of Hindu
gods—Brahma, Siva, Vishnu, and all
their hundreds of lesser deities. More
common things, such as tigers and
monkeys, also are carved on the walls;
and in North Bali, near Singaradja,
where there is a motion picture theatre,
the influence of the west can be seen.
For instance in one temple, on either
side of a gate which might be a thou-
sand years old, are two carved panels:
one shows a comical bandit with a pis-
tol, holding up the passengers in an
automobile; the other shows two air-
planes fighting. There are bicycle
riders on several temple walls.

Every village has great temple feasts
twice a year, when the women come
with offerings piled six feet high on
their heads, and the men come wearing
robes woven into exquisite patterns
with gold thread. But the greatest fes-
tival is a cremation. The dead are
buried and kept underground until
someone of great importance dies, and
that is the signal for a great celebration.
The bodies are all dug up—perhaps a
dozen and perhaps as many as two hun-
dred.

Meanwhile all the country around has
been at work building great bamboo
pylons, like pagodas, forty feet high, all
decorated with varicolored papier-mache
and richly woven kains. These are
hearses for the high born people, car-
ried on the shoulders of dozens of men.
Great bulls are also built, as funeral
pyres for the nobles, and there are
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all mamner of beasts and fish for the
commnion people.

Thousands of people gather from all
the country-side for two days of feast-

ing. There is dancing and music
throughout the day and night. Ior a
funeral is not a mournful affair. The

souls of the dead have been wandering
on the face of the earth, but now by
cremation will be released to go to one
of seven heavens, according to their
merit.  In later yeurs each soul will

return again to Bali, not in a new-bhorn
infant, hut entering gradually into the
body of a little child as it plays beneath
the palm trees.

On the third day is the procession to
Thousands of

the cremation ground.

Women do most of the heayy work. You can

see them with a bundle of rice or cocoanuts

on their heads; in the market place with a
pig tucked under each arm.

women carry offerings on their heads.
Thousands of men, straining bheneath
the weight, carry on their shoulders the
great pylons. Orchestras play and all
the route of the procession is a great
swirl of pageantry. The women make
offerings at the field of death, sprinkle
holy water, and break the pottery vases
they have borne upon their heads.
Arriving at the field, the men break
into a run. Three times around the cre-
mation ground the procession moves,
the great tall pylons careening and
creaking, men shouting, gongs booming.
Then the bodies are burned, each sepa-
rately, and flame and smoke leap from
dozens or hundreds of pyres. Finally
the ashes are gathered up and carried
to the sea, or to the nearest stream.
But around the pylon of the Rajah or
great noble, whose cremation is the
center of the festival, surges the most
intense drama. His remains, wrapped
tight in matting and shrouded in a strip
of white cloth perhaps a hundred yards
long, are carried high on a pylon, forty
feet tall. At the cremation ground this

Thousands of temples, ornately decorated,

have been built on the island, Every village

has sculptors who carve the stone walls and

gates into amazing complications of flower

patterns and images of the hundreds of Hindu
gods the inhabitants worship.
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is set down by a sloping Lamhoo run-
way that has already been huilt there,
as is shown in the accompanying illus-
tration.

Up upon this runway presses a throng
of half naked men, thick as a subway
rush, to take the body. First over the
heads of the crowd, passed from hand
to hand, comes the lomg white winding
sheet. With barbaric shouts nien seize
it and over the field it goes, like a great
white serpent, undulating over the
crowd, until gradually it is led into the
crnate bhull which has been prepared as
a coffin on the pyre.

Then over the heads of the crowd,
so closely packed that 3t is like a sea
of upraised hands, comes the hody. The

shouts are mnow an uproar,

sweat st-2mms fro— ariber
bocies, an:l tk= ai- 5
il el with dust Jik=
snicke, as ~he
raen h-eak int>

a great batt e
ovar the
ccrpse.

Like a

pushoal

the Ra-
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jal’s body moves overhead, as the
throng fights like an army of madmen.
This is not so barbaric as it seems, for
a drama is being carried on. Half the
men are shouting that the hody must be
taken away and burned; the other half
is tighting this inevitable fate with
mock earnestness, shouting that this
dear Rajah must not he taken away. But
gradually it moves toward the bull pre-
pared for it, and is burned with the rest.

The Balinese are exceedingly thrifty
persons, and their daily needs are the
simplest, so that steady profits from
agriculture are hoarded into comtorta-
ble family fortunes. But at cremation
time there is no thrift. It is for this
time that the money has been hoarded.
The cremation of a4 great man may cost
as 1much as $30,000, besides all that the
com~1on people may pay for their simul-
taneots funzrals. Cremat on is ¢ part
of 1elig on, and that to thewr is sonie-
thinz worth spending money op.

And so it is that in )i tropical
garcen, where the destructive forces of
natt-e have somehow piradoxically
suspeniled the struggle for existence,
wlhere there is none of tle ecoiomic
competition (Continued o+ page 159)
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~ Long Range Weather

Forecasting from the QOcean

The Formula for Making Accurate Weather Reports for Half a Year in

Advance May be Conjured from the Depths of the Sea.

Western

Scientists Have Actually Foretold Seasonal Rainfall by Utilizing

OR decades scientists have
Fexplored the heavens in search

of the forces that shape the
future course of the weather.
They hdve spent years of isolation
in desert and on mountain top
studying sunspots and other mete-
orological phenomena. They have
built huge telescopes with power
to bring into view .stars and
planets invisible to the naked eye.
They have delved the depths of
the sea for some indication of
what is likely to be the weather
six months hence.

Now from two separate authori-
tative sources—the Coast and
Geodetic Survey at Washington
and the University of California
Institution of Oceanography—
comes the revelation that out of
the sea may be constructed the
formula for long distance weather
forecasts. The California scien-
tists have already forecast sea-
sonal rainfall on the West Coast
with a remarkable degree of ac-
curacy with oceanographic data.
Encouraged by their success, they
have undertaken to make sea-
sonal forecasts of temiperature as
well,

The basis for the seasonal rain-
fall forecasts on the West Coast is the
average temperature of inshore ocean
water in the Pacific. The forecast is made
in October and covers the winter season

in California and the Pacific Coast

states. The forecast made in October,
1929, was, for a deficient seasonal pre-
cipitation for California, and the accur-
acy of this forecast was established by
the rainfall records for the season end-

Oceanographic Data

By Frank George

Observers aboard ship can study atmospheric conditions
in relation to ocean temperatures, while seated in this

rotating chair.

ing in September, 1930. The California
scientists predict that California will
have a greater rainfall during the dec-
ade from 1930 to 1940 than has been re-

This battery of water
bottles scoops up sam-
ples of sea water and
automatically  records
temperature at different
depths.

Unhooking a water
bottlé and thermometer;
the device overhead
records the length of
wire run into the sea.

corded in the ten years from 1920
to 1930, a forecast predicted on
the present trend of sun spot num-
bers and the decidedly deficient
rainfall of the last 15 years.

“Attemipts to predict for a year
at a time or for a quarter season,”
says Dr. A. F. Gorton of the Cali-
fornia Institution of Oceanog-
raphy, “must necessarily be base:l
on the observed trend of meteoro-
logical elements in various parts
of the world during the preceding
quarter or six months. This state-
ment, of course, predicates a domi-
nance or control exercised by dis-
tant centers of action upon the
weather of other regions. How-
ever, there is good evidence that
such control exists. as shown by
the success of the Indian monsoon
predictions, seasonal forecasts for
Java, and by the very recent cor-
relation of winter temperatures in
central Canada with antecedent
summer conditions in India.

“By a process of elimination it
has been shown that certain in-
dices have a significant bearing
on the precipitation of California.
but more especially on that of
southern California. Of these the
most outstanding at present is the
average summer temperature of coastal
waters at two stations in the south
Hueneme (Oxnard) and La Jolla, Com-
paring these with the precipitation
records, it is found that the correlation
coefhicient has a value of 0.84 with a
record of successful forecasts of nine
in twelve years.”

The California scientists point out
that southern California, like northern
Chile” and (Continued on page 161)
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An airview of the airport at Fairfax, Neb., taken from 1500 feet, showing extensive landscape designing around the administration building.

OTION picture directors, authors
of scientific fiction and cartoon-
ists are drawing upon their im-
aginations for predictions as to what
the world may expect a few decades
hence in the appearance of our cities
and towns as influenced by aviation,
Visions are painted of a landing field
on every roof, and cities erected around
central airports. Just how far-fetched
such developments may be no one can
say, but it is a fact that in Lincoln, Ne-
braska, a step of considerable impor-
tance and of an entirely practical na-
ture has been made in that direction.
A new residential district has been
laid out in Lincoln, designed, for the
first time on record, with an eye to its
appearance from the air. A formal
type of landscape architecture was used,
and the effect may be judged from the
photograph accompanying this article.
Ernst Herminghaus, Lincoln land-
scape architect, designed this new resi-

Below — Woodsshire residential district -of
Lincoln, Neb., as seen from a height of 2000
feet. This is believed to be the only residen-
tial district in the world designed with an eye
to its appearance from the air. lfs site oc-
cupies part of the field at which Lindbergh
learned to fly.

irscapes—
The Latest in Architecture

By James R. Loweli

dential district, which, incidentally, oc-
cupies a part of the same field at which
Colonel Lindbergh learned to fly. Mr.
Herminghaus may be classed as Ameri-
ca’s pioneer air-minded landscape archi-
tect. He has studied aviation as a fac-
tor in landscape architecture and
gardening, park design and city plan-
ning for a number of years, and besides

the new sub-division in Lincoln he has
designed several other projects with an
eye to their appearance to the air
traveler. These include parks at Clay
Center and Madison, Neb., and Fairfax
airport at Kansas City. ;

Most cities look much alike to the air
traveler, and aside from rivers and
lakes the only thing that strongly at-
tracts the eye from above is a formal
design of landscape architecture. This
engages the attention immediately and
gives the same sort of pleasure that one
derives from a perfect geometric figure
amidst random lines.

“From the air one looks down upon
the earth as if it were a great map,”
says Mr. Herminghaus. “Consequently,
landscape designs will be viewed as one
sces a plan of them on paper, and they
are necessarily just as attractive from
the air as they are on the plan. The
viewpoint is somewhat different; from
above, there are essentially only two di-

~ (Continued on page 163)
Left—Airview of city park at Clay Center,
Neb., showing formal landscape design laid
out so as to be attractive looking when
viewed from the air. Below—Airview of a typi-
cal residential district in an American city,
not laid out so as to be pleasing when seen

from the air.
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Effect of ice-breaker on ice pack immediately after chemical treatment.

Dethroning the lce

Towering Walls of Ice no Longer Threaten the Destruction
of Entire Cities or Lock Busy Harbors for Many Months

NE million tons of ice stretched

across the St. Lawrence caused

the mighty river to leap its
banks and menace hundreds of
farms and villages. A small army
of daring men. armed with dyna-
mite and T. N. T. had {failed
. to make the shlightest impres-
sion on that crystalline dam.
For thirty-six hours they
had battled, only to confess
failure.

A hurried call for help
was wired to McGill Uni-
versity and brought Dr.
Howard T. Barnes of
that institution on the
run.  With him  came
two ninety-pound charges
of thermite which destroy-
ed that monster ice jam in
a couple of hours!

Thermite is one of the
latest and most powerful
weapons devised Dby ice engi-
neers. By no stretch of the im-

agination can it be called an ex-

Lowering thermite into shallow holes dug in
the ice. Dr. Barnes can be seen on the left.

plosive. It is a combination of iron
oxide and aluminum powder which is
touchied off with a fuse or a small
charge of flashlight powder. Shooting
streams of molten steel through the ice
in all directions and generating a tem-
perature of more than 5000 degrees.
it literally decomposes the ice into its
constituent elements oxvgen and hydro-

By Michael O'Mayo

100 pounds of thermite used on the
St. Lawrence.

gen. The latter ignites so that tongues
of flame leap one hundred feet and
more into the air.

Huge holes are torn in the ice. Tre-
mendous cracks develop. At intervals
thunderous reports are heard as the

S. S. Prince Edward Island ice-breaker in
Northumberland Strait.

break-up of the mass of ice extends
over many hours.
The huge cracks enable rays of light
to penetrate the ice. For, strange
as it may seem, light is one of the
arch-enemies of Jack Frost. Dr.
Barnes has proved that the
green and the yellowish-
green rays of the spectrum
are more potent than heat
in this regard. By open-
ing up the ice mass to
these rays, the work of
decomposition is consider-
ably accelerated aided by
the melting-powers of the
surrounding water.
Brought to perfection by
Dr. Barnes, thermite has
proved itself as one of the
most destructive weapons of
the ice engineer. Last sum-
mer a single 100-pound charge
destroved an iceberg which
measured 500 feet at the water-
line, and on more than one oc-
casion serious floods have been

12 pounds of solite, the new ice-destroying
material, reaching under the ice.

averted by the timely employment of
this weapon. )

Quite recently Dr. Barnes has per-
fected another weapon against icebergs
and ice-jams known as solite. It is
equally as deadly as thermite, but has
the added advantage of not needing a
fuse or electric battery. Dropped as a
homb on an iceberg or ice-jam, it bor_es
its way into (Continued on page 165)
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Taking 40,500 Photograph\s
Per Second

By H. H. Sheldon

Professor of Physics, New York University

MAGINE the old time pre-sound mniore than perceptible.

Of course it would be absolutely im-
possible to take any such pictures as
have just been described with anything

I1notion picture director. “Camera,
~ lichts,” he shouts. But before he
can tear his hair and curse in typical

movie director style and de-
mand, “action — action,” the
scene is at an end, The film-
ing of a scene that will take
more than an hour to show on
the screen has been accom-
plished in but a single second!
When we take our seat in the
theatre to see this picture we
see a single electric light bulb
on the screen. Nothing hap-
pens. It seems that nothing is
ever going to happen. But
eventually the villain enters in
the form of a bullet. It strays
as leisurely across the screen
as did ever a melodramatic vil-
lain, certain of his prev. It
approaches its vigtim, the light
bulb, it touches, and the bulb
begins to disintegrate, frag-
mefits of it going in various
directions. ~ The parts fall
more gently than petals from a
rose on a quiet day. The bul-
let continues on across the
screen and the show is over.
The event of but a single
second has occupied the screen
for an hour!

The picture that has just
heen described is one of those
taken by the Japanese scientist
Baron Shiba, di-
rector of engineer-
ing of the Aeronau-
tical Research Insti-
tute of Japan, and
was filmed at the
astonishing rate of
40.500 pictures per
second! The aver-
age slow motion pic-
ture is taken at from
about eighty to 125
pictures per second.
These super-slow
Japanese pictures
slow down motion
to one twenty-five
thousandths of actual
speed.  The usual
slow movie slows
down motion in the
ratio of about one to six!

At the

These three remarkable photographs
show three phases in the passage
of a bullet through an electric light
bulb, and show clearly exactly how
the bulb behaves under such treat-
ment. An article entitled "After
the Shot Is Fired,”" which appeared
in a recent issue of SCIENCE AND
INVENTION, gave details of several
curious facts about the flight of
bullets which have been discovered
by means of high speed cameras,
This article gives some details of
an even more rapid camera.

that even resembles the usual motion

super-slow rate a hundred yard dash
would require about seven hours for
showing. An airplane traveling at the
racing speed of 250 miles per hour
would drift across the screen as if its
actual speed were but a tenth of a mile
per hour—a very slow motion, hardly

picture camera. We could perhaps make
a shutter that would open and close
40.000 times per second if we were to
use a revolving type. Shutters have
been made to give single exposures this
short. Tt is even possible that by using
powerful lights and sensitive films we

might still be able to use a camera of
more or less conventional design. But
here the possibility ends. To build a
mechanism to jerk a film into place 40.-
000 times a second would be
hopeless. Even though we
were to construct it the film
would not stand the rough
treatment and it is doubtful
if the mechanism itself
would operate successfully
for any length of time at
such a rate. Having reached
this point of departure
from the conventional
camera we find that it is
best to construct the photo-
graphic apparatus on an en-
tirelv  new  basis. This
Baron Shiba has done.
Since the determining

factor in the new design is the mechani-
cal difficulty of getting the film in place
for successive exposures it is best to
begin by eliminating this source of
trouble. Exact details of the camera
used have not, as yet, been given out
by the Japanese scientist, but it is
generally known that the film runs
steadily over revolving drums and is not
jerked repeatedly into place as in ordi-
nary nwotion picture photography. It
is possible that the film may wind from
one drum on to another hut it is believed
that it forms a continuous belt around
two large drums. This requires that
the drums be run by synchronous mo-
tors so that there will not be a stress on
the film which would cause it to break.
The actual speed at which the film runs
has been given as 2,160 miles per hour!
Obviously large drums running at very
high speed are required.

So far we have merely succeeded in
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moving the film at the high speed re-
quired. How are we to make our suc-
cessive exposttres? This is done by
using a light source which, in itself, is
light source and shutter as well—an
oscillatory spark. The spark gap is
made to form a part of a tuned oscil-
lating circuit. The fitm is in place for
an exposure—the spark fashes and
goes out. While it is off, the continu-
ously running film reaches the position
for the next exposure. Again the spark
flashes and the next exposure is made.
So exposure after exposure is made un-
til the filming is complete. It will be
noted that the period of the spark must
be carefully synchronized with the mo-
tion of the film. The pictures must be
taken end to end. If the spark is too
slow there will be a blank space be-
tween the successive pictures; if it is
too fast the pictures will overlap.
Either of these conditions would make
the film impossible to show on the
screen with the usual apparatns. The
first condition could be remedied by
cutting the pictures apart and laho-
riously joining them again end to end.
The condition of overlapping pictures
cannot be corrected.

The mechanical difficulties having
been taken care of, as described, we
have next the difficulty of getting film
sufficiently sensitive to take pictures at
the enormous rate of forty thousand a
second. The spark helps in this direc-
tion since it is rich in ultra-violet light,
to which photographic film can easily he
made very sensitive. IHumination is
also gained by taking the pictures as
shadowgraphs. The object to be ex-
amined is placed between the spark and
the camera. What we see on the film
are the shadows where the intense light
from the spark has been cut off rather
than the light reflected from the ob-
ject, as in ordinary photographv. But
this would, perhaps, still give us in-
sufficient light if every possibilitv of in-
creasing the sensitivity of the film were
not emploved. It is probable that the
film is coated with a special emulsion
which has been further sensitized by
heat treatment, by ammonia fumes and
perhaps by a pre-exposure as well.
When films have been gradually ex-
posed to light they eventually reach a
point where a slight additional ex-
posure is tremendously effective. It is
quite likely that Baron Shiba has uti-
lized this fact in making his remarkable
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high speed pictures.
A few years ago
there were exhibit-
ed in this country
the first pictures
that the Japanese
scientist had taken,
These were pic-
tures of the air
flow around pro-
pellors and around
airplane wings of
various designs.
They were photo-
graphed at the rate
of about 20,000 per
second. But how
was it possible to
photograph air
flow? Can the
camera photograph
things which are
transparent? In
so far as air is concerned the answer to
this is ves. In the motion pictures the
air moves leisurely around the obstruc-
tion with all the appearance of a milky
hquid of a viscosity about that of a
thick syrup. A study of the air motion
in this manner offers a possibility of
greatly improving the design of air-
planes. Let us see how it is done.
When one looks at an object across
the top of a hot radiator one is likely to
see a wavy appearance ahove the
radiator which distorts the image of the
object viewed. These waves are often
mistakenly referred to as heat waves.
They can be seen over a hot pavement
or over hot rails on very hot summer
days. The wave-like appearance is pro-
duced by the hending of light from the
object as it passes over the heated sur-
face: the bhending being due to the
passing of the light through regions of
various atmospheric densities. Light
is bent as it passes through a lens or
prism for this same veason. The glass
of the prism has a density different
from that of the air around it. Heated
air expands and its density is thereby
decreased. As the heating, and there-
fore density varies from point to point
we get bending of the light rays which
produces the peculiar wavy effects so
commonly seen over heated surfaces.
In ordinary photography we would
never register such waves on our film,
for the film would sum up the whole
effect over the time of the exposure and,
on the average, one part of the film
would receive as
much light as an-
other. If we take
our photograph in
a forty-thousandth
of a second, how-
ever, the exposure
is over before the
density at any point

An ultra-high speed
photograph of an air
current issuing from a
perforated plate at
left and entering a
constricting nozzle.
Note expansion and
vortices after current
has passed the nozzle.

June, 1931

Air currents passing over an airplane wing. Photographed at
ultra-high speed.

has had time to change materially.
Thus, parts of the film will have re-
ceived more light than others because
of the rays having been bent. In the
next exposure we will get a picture with
the air densities slightly changed, and
the light pattern on the film will be
changed a little. In this manner the
wavy appearance will be recorded and
can later be thrown on the screen. It
is 1 this manner that the movement of
air around the wing of a plane can be
shown, the waviness being due to pres-
sure differences instead of heat differ-
ences. The pictures taken were not
those of an airplane in motion but were
obtained by blowing air at a stationary
wing.

In addition to the value of such high
speed pictures for the purposes of study
of design, and for research. theyv also
have a great value for instruction. Tt
is possihle to take pictures of high speed
machines and to show them in the class
room so that the student can obtain an
exact knowledge of the manner in which
the machine functions. It is not only
quicker than the descriptive method but
it is certain to give only the correct
concept to the student. A description
in words is easy to misinterpret. or to
color, by some preconceived idea of an
erroneous nature.

The slow motion picture is the only
method for making a permanent record
of the bchavior of fast moving objects
for leisurely study. The necarest thing
we have had to this in the past has been
the strohoscope. Evervone has seen
moving pictures of automobiles in
which the wheels appeared to revolve
backward, to stand still, or to move for-
ward in a manner wholly incousistent
with the motion of the vehicle to which
they were attached. This is a strobo-
scopic effect. Ii hetween two ex-
posures the wheel has so turned that
there is a spoke in every position where
one was previously, the wheel appears
to have stood still. Ti they barely fail
to reach this position the wheel appears
to he turning backward. The eve un-
consciously assumes that the spoke near-
est to the place where it previously saw
a spoke is the same spoke whereas, in
actual fact, several spokes may have
passed this position between exposures.

This effect (Conlinued on page 167)
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The Life History of a Splash

From Observation Made of the Splashes Which Semi-Solids Make
We Are Able to Demonstrate the Action Which, According to One
Theory, Formed the Craters on the Mocn

Science and Invention

By W. Gorell, Jr.

HE craters of the moon have al-

ways excited the curiosity and

fired the imagination of the scien-
tiic world. How were they formed?
Were they due to volcanic action or are
they the visible evidences of the col-
lisions of innumerable meteors with that
satellite while still in a plastic state?

The theory which has gained the
most supporters is the one that at-
tributes the origin of these mystifying
cone-shaped cavities to the chance meet-
ing of the silvery orb and sundry
hurtling bodies in space. It has been
claimed that each crater presents the
same formation that would result from
the impact of a falling body.

We ourselves cannot verify this as-
sumption by reproducing the same con-
ditions that prevail when a meteor
strikes the earth. But we can artificially
manufacture in the laboratory miniature
meteors which will simulate the genu-
ine closely enough for our purposes.
Semi-solids and liquids will be used
for our tests and a special camera will
photograph the action at different inter-
vals of time so that we can study any
particular phase of the experiment at
our leisure.

The experimental production of cra-
ters similar to those found on the moon
has often been attempted hy research
workers.  Unfortunately the succes-
sive actions take place so swiftly that it
is usually impossible to study any par-
ticular phase of the series, or even to
form a definite opinion of the exact
order in which the actions occur.

The phenomena that take place too
fast for the eve and for the shutter of a
camera may often be investigated bv
using the proper electric spark for illu-
mination. Many are familiar with the
“shadowgraphs” of bullets in flight
made by means of a highly damped dis-
charge from a condenser.

Exposures of less than a two-mil-
lionth of a second are by no means un-
common, an interval which would be
very difficult to duplicate with a me-
chanical shutter. (Cont’d on page 173)

113



114 Science and Invention

This aerial gun, a marvel of ballistical science, can pour forth 1200
bullets per minute at the maximum rate of fire.

with showers of bullets from skyway machine guns that
belch leaden missiles like raindrops fall in a thunder
stormi,

Frequently you have heard libel against the American Air
Corps broadcast by the gossips and amateur critics. They
charge our Federal system of air defense and attack as being
rather antediluvian. Like most idle’talk these rumors are
spun from pure fiction.

Jot this down on vour diary of new facts and underscore
it so you will not forget its importance. The U. S. Air
Corps leads the flying world in the development of attack
planes. It is the only air corps extant which now has
available powerful attack planes in which six Browning
machine guns are mounted per plane. The pilot and two
gunners per plane operate this group of rapid-fire aerial
guns which can vomit a maximum of 6,000 bullets per min-
ute on enemy ground forces.

Never in the history of warfare has a more stealthy and
annihilative system of attack been de-
vised. A squadron of 28 of these
planes, which have peak cruising
speeds of 150 miles per hour
when flying from 150 to 200
feet above the ground, can
utilize woodlands, hills and
mountains as screens to con-
ceal its approach from large
units of ground foes. It is
true that the enemy will hear
the drones and echoes of the
approaching planes, but unless
they are reinforced with aeronautical
scouts they will be unable to determine
definitely from what direction the air-
craft are approaching and whether they
are friends or enemies.

Suddenly the planes in formidable
battle formation sweep into view over the protecting woods

S AMLAND’S modern aerial gunners talk defiance to foes

Installing @ modern machine gun in the cockpit of an army pursuit
plane. Inset—the gun in position.

Aerial gunnery practice with a towed target
used to simulate an enemy plane.
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Aecrial B\Ull,ets
Wi ill Decide

The U.S. Air Corps Is the Only Air Corps in

the World Which Now Has Available Powerful

Attack Planes Mounting Six Browning Machine
Guns Per Plane

A 30-calibre Browning machine-gun mounted on the wing of a U.S.
Army airplane.

or hills, spitting a rainfall of lead as their introduction.
Stupendous casualties result where enemy infantry, artillery
or cavalry are entrapped on the ground subject to such air

attacks. The attacking air force also
suffers large losses in such daring
sorties, but the punishment
which it peddles is much great-
er than which it receives. Ac-
cording to the revised doc-
trines of modern warfare,
such air losses are justified
if they sow correspondingly
greater destruction than they
reap.

The Lewis machine gun, his-
toric in the development of
Uncle Sam’s attacks and defenses by
air, has been replaced as standard
equipment on fighting planes by the
more efficient Browning gun. The
Lewis gun is simple in operation, is
easy to adjust and repair in the air. but
it has always been handicapped by the fact that it could
never be synchronized “to shoot through the propeller,” as
the popular expression goes.

The Browning gun, so the story goes, possesses all the
advantagcous features of the Lewis gun, and in addition is
synchironized to shoot through the propeller. Research ex-
perimenters met with considerable difficulty in the develop-
ment of a streamlined magazine for this gun but“even that
riddle was solved eventually. The guns in the war planes
operating at high speeds are exposed to terrific wind blasts;
hence the need for the streamlined design of magazines.

What has been said previously is true with one exception
—that no machine gun whatsoever is actually synchronized
to shoot through the aircraft propeller. The real fact of
the matter is that the machine gun is synchronized so that
it will not vomit forth its rain of lead when one of the
blades of the propeller is in the line of fire. This refusal
of the gun to “sing its song” under such conditions is gov-
erned automaticallv. The pilot can press the trigger of the
gun which is mounted on his flight control stick. but the gun
will not fire until the propeller blade moves enough to
facilitate an unobstructed line of fire.
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and Bombs
the Next W

By Gene Day

The new Browning machine gun is a marvel of ballistical
science. It is an aircooled weapon, being skeletonized with
the bolt machined out. Under ordinary firing conditions,
it spits bullets at the rate of 850 to 900 a minute, while it
can be stepped up to shoot 1,200 leaden charges a minute,
with a fast firing rate of 1,000 shots being rather traditional
for this weapon.

In the small single seat pursuit planes the pilot
operates two machine guns which are "
mounted in front of him underneath the
cowling in the forward part of the
cockpit. Usually one of these guns 45
is a .30 calibre weapon while the .
other is a .50 calibre affair. Al- y .
though a .30 calibre bullet is :
usually adequate to disable the
enemy plane, a .50 calibre
gun is also desirable for
emergency use Decause of
its greater range. The #
maximum effective range [
of the latter gun is about 1
2.500 feet, while that of
the former is approxi-
mately 1,400 feet under !
aerial warfare conditions. .

Both the observation %6&
and attack planes have twin i
machine guns on flexible Y
mounts in the rear cockpit

Bombing U.S.S. Ala-
bama. A 100-pound
phosphorus bomb
has just exploded
over the masthead
of the target ship.
Phosphorus bombs
are used to produce
a smoke screen, and
not to do damage.
Such bombs do not
explode on contact;
they are set off by
a time fuse set ac-
cording to the height
of the plane, so that
the missile will ex-
plode just over the
target.

Above—Bottom view of a bombing sight, as installed in the nose of
a Martin Type C-2 bomber.

R_ighf—Two 1100-pound demolition bombs loaded on the undercar-

riage of a Martin bomber, ready to take to the air. The little pro-

pellers on the noses of the bombs, by turning as the bomb falls

through the air, release the firing pins so that the bombs explode
on contact.

Science and Invention

Bombing practice, using the ice in a river as a target. Two bombs
are shcwn just after they have left the plane.

New types
of mounts are being devised and tested by the Government
research engineers, as the flexible ones now in use are not
entirely sctisfactory because they were originated primarily

which are operated by skilled aerial gunners.

for effective use at speeds of from 80 to 90
miles an hour. Logically, they are not in
tune with the plane speeds of 150
miles an hour, which are now be-
coming proverbial among the
best of the new war planes.
The target practice of Uncle
Sam’'s military birdmen is
as accurate a simulation
as may be of the bomb-
ing and gunnery tactics
of actual conflict along
the skyways. It con-
sists of diving and
shooting at targets on
the ground and fabric
sleeves towed behind
other planes as well
as low and high alti-
tude bombing.
Although the ma-
chine guns mounted in
attack planes are infal-
lible harbingers of large
enemy losses, the major
weapons of these “war-
ships of the upper air”
are the light 25-pound frag-
mentation bombs. Ten of these
destroyers are carried as death-
dealing equipment in each of the
attack planes. You can gain some idea
of the destructiveness of one of these bombs
b= the fact that it contains among other explosives four
pounds of T N T. The machine guns, in the parlance of

L

il

the army fliers, are used for “mopping up,” supplementary
tc the becmb-dropping activities. (Continued on page 175)
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chance, it would be
unjust to deny the
applicant a patent.
The justice of this

o] L b stand is seen from

Camouflaging a ship with mirrors, which % == ERE T the fact that many
are supposed to reflect the waves. b I ) - 4 inventions that are
""‘\/ 7 now considered

e basic were ridi-

. g culed when fhrst

HE fa'xry tz(xles of Aladdl? and hl? suggested. Tt will be remembered that
wonderful lamp and the dreams ol 2%/t “\was for many vears

Jules Verne stilt make interesting
reading. But they have been far sur-
passed by the actual accomplishments of
the inventor. He has converted the im-
possible into the possible and the whqlly
improbable into everyday actuality.
His genius has been responsible for the
ocean liner, the automobile, the airplane,
the telegraph, the telephone, the radio
and the television, whereby time and
distance has been well nigh annihilated.
Because of his efforts, the average
workman of today has an attractive
home, electric light, hot and cold water,
an antomobile, a radio and a telephone.

It is not surprising, therefore, that
the public never quite lost the hope
during the Great War that the conflict
would be brought to a victorious ter-
mination over night by some marvelous
new scheme springing full-fledged from
a single brain. And every one having
the soul of an inventor hoped that his
would be that single brain. As a re-
sult, the Board of Inventions, created
by our government to examine the de-
vices submitted by would-be inventors,
was swamped by over a hundred thou-
sand alleged inventions. The number
of suggestions that succeeded in pass-
ing the acid test of practicability were
disappointingly small. The reason has
been advanced that the art of war is so
old and its development under the stress
of necessity has heen so complete that
the ordinary untrained inventor is in-
capable of making a valuable contribu-
tion.*

Strange as it may seem, the Patent
Office has granted patents on many de-
vices that obviously could not meet the
tests laid down by the Board of In-
ventions. In fact. a considerable num-
ber of them seem bhizarre and preposter-
ous. The reason is that the Patent Of-
fice will not ordinarily reject an appli-
cation for a patent merely because the
device looks sillv. Experience has
taught the Patent Examiners that there
is a chance in a thousand that a foolish
or silly looking affair may be worth
something. On account of that one

*See Dr. Rossman’s article entitled “War and

Invention,” published in the January, 1931, issue
of the American Journal of Sociology.

known .as Fulton's Folly and that the
telephone was considered a childish toy.

The policy of the Patent Office to
grant patents on new inventions that ap-

e 2

g

A plough which is also a machine gun.

pear to have little practical value has
resulted in a large number of curious
inventions covering almost every field
of human endeavor. As examples may
be mentioned the following :

(1) Tape worm trap.

(2) Device for pressing
trousers while they are being
WOrn.

(3) Lady’s skirt that can

be con-
verted
into an umbrella on a moment’s
notice.
(4) Device to utilize a
breath for warming his feet.
(5) Typewriter that
Chinese.

(6) Cradle that automatically lulls
a baby to sleep and stops rocking when
the baby stops crying.

(7) Device that throws a person out
of bed in order to wake him.

(8) Combined grocer’s package,
grater, shicer and mice and fly trap.

(9) Device that automatically draws
a Dblanket over a sleeper when the
temperature drops.

person’s

writes 1n
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N, Some Curious War

e\ Inventions

By Charles W. Revise

Patent Attorney

(10) A golf hall that cannot be lost.

(11) Device for planting hair into
the scalp of a bald headed man.

(12) Hat that automatically tips it-
self- when the wearer meets a lady of
his acquaintance.

In the remainder of this article will
be described several curious patented
inventions relating to war implements
that have caused considerable amuse-
ment to all who have seen them. The
patent numbers are given in each case
so that the reader may secure copies
from the Patent Office. Such copies may
be obtained at a cost of ten cents each.

The first patent of, interest is that of
French and Fancher, No. 35,600,
granted during the second year of the
Civil War, for a combined plow and
gun. To quote the patentees, “The ob-
ject of our invention is to produce a
plow, equal if not superior, in point of
strength and lightness to that implement
as ordinarily made, and at the same
time to combine in its construction the
elements of light ordnance, so that
when the occasion offers it may do valu-
able service in the capacitv of both im-
plements. As a piece of light ordnance
its capacity may vary from a projectile
of one to three pounds weight without
rendering it cumbersome as a plow. Its

An ingenious method of
plugging shot holes in the
sides of a battleship.

utility as an imple-
ment of the two-fold
capacity described is
unquestionable, es-
pecially when used in
border localities,
subject to savage
feuds and guerrilla

(Cont'd on page 171)
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A typical Mississippi flood scene. The arrows point to weak spots in the levee.

The Unseen Menace of

ISSISSIPPI

lood Control

We've Dammed Him and Sand-Bagged Him. We've Stoned His Banks and Bed. And Now

That We Have a Plan for Curbing His Turbulence, We Begin to Fear the Protection Will Cost

Us Not Only Money but the Fertility of the Soil We are Trying to Protect. That Is the Problem
Presented by the Father of Waters, the Greatest River in the World

0 HAT OL’ DAYVIL SEA” has

By Murray Godwin

nothing on the Mississippi when the big river’s commerce, and which -
it comes to running canfanker- has formed the chief reason for the de- and it’'s some dilemma, you will admit.
ously contrary to the desires of velopment of the great program of You see, first of all, people settled on

men.

For more than a hundred
years the people of the Missis-
sippi Valley have been trying to
wrangle the Father of Waters
into hitching up nicely with
their wishes and needs. They’ve
wanted him to serve them as
an avenue of commerce, and
they’ve wanted him to be safe.
For years and years they've
fought and hoped for these two
objects. And now, when com-
prehensive action has been
taken (following on the heels
of the great flood of 1927)
comes the depressing after-
thought—the suspicion that in
making the Mississippi safe
they will progressively reduce

Flood waters bailing through o break in the levee.

the value of the wealth which has fed protecting its raging floods!

the Mississippi Dilemma—

the bottom lands of the valley
because these lands were ex-
traordinarily fertile, and also
because the river offered the
cheapest and easiest means
available for getting crops to
market. The reason for the
fertility of the bottom lands is
that they were built up, through
the ages, from fine silt, scoured
by the river from the soils
through which it flowed from
its far source, and deposited,
as the stream widened and
slowed, along its shores. The
extent of this building process
can be comprehended, after a
fashion, when one knows that
the Gulf Stream of Mexico
once washed the present site of
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Layigg concrete mattresses from barges to prevent undescutting or erosion of the river banks.

Cairo, Illinois, where the Ohio now
adds its waters to the flood. So, for a
thousand miies the Mississippi Valley
is actually an alluvial plain, the larg-
est area of the richest soil in the
land.

Here and there, at strategic points
along the great valley, there grew up
river towns to handle the flow of the
agricultural and natural wealth for the
down-river trade, and to serve as con-
centration centers for the goods brought
into the valley by way of New Orleans.
The latter city, founded for the sake of
commerce on soil deposited a hundred
miles from the river’s mouth, expanded
so swiftly that today it is second only to
New York in foreign trade, and its
annual tonnage totals in value no less
than nine hundred million dollars.

Now, the Mississippi is not only the
greatest river in the world, but the
greatest and most enveloping system of
drainage and inland water transport.
As our country is divided today, the
main stream of the Father of Waters is
fed by streams stretching into thirty-
one states. One has to go but a little
way, as today’s distances are reckoned,
west of New York, east of Portland
(Oregon), or south of Winnipeg (Can-
ada), in order to find water flowing to-
ward New Orleans.

All in all, not less than forty percent
of the country’s total area sends its sur-,
plus water, at all times of the year,
down the great flowing highway lead-
ing to the Gulf of Mexico.

At all times of the year—that’s the
point. And in the Spring there is al-
together too much water for the river
to hold. In the far north—in. Wyo-
ming, Canada, Minnesota, Pennsyl-
vania, New York—the snows are melt-
ing and torrents are rushing down a
thousand slopes. And here and else-
where it often happens that the country-
side is fairly floating in heavy spring

* Great mats of young willows and cotton-
woods being woven for. revetting work.

rains. Left comifortably to itself in its
natural state, the Father of Waters used
to expand at such times until its flow
covered a territory of more than thirty
thousand square miles! Today its vol-
ume of flow, according to modern in-
struments, leaps from seventy-one thou-
sand cubic feet per second bhelow the
Ohio, and 103,000 cubic feet per second
below the Arkansas, to a maximum
flood discharge in the main channel of
2,000,000 cubic feet per second! The
lateral extent oi the alluvial soil in the
lower valley shows that the great river
in flood .time once spread itself out to
a width of fifty miles! In mwodern times
the normal depth of the stream is sixty
to a hundred feet at New Orleans, but
in flood time the city lies as much
as twenty feet below the level of the
turbid waters. The energy annually
expended in flood amounts to 60,000,000
horsepower, and annually the flood

waters carry 300,000 cubic yards of
earth from the lower valley into the
Gulf!

In the old days, when Louisiana was

a fascinating mixture of French and
Spanish masters and merchants, and
negro slaves, a respectable system of
levee protection had already been built
up against the river in flood time. As
population increased all along the lower
valley, and towns sprang up and grew
into cities, the need for protection was
met by levee systems flanking not only
the main stream but its larger tribu-
taries. These systems logically devel-
oped into more elaborate and better co-
ordinated ones, supported by a combine
of State-directed levee districts, as the
territories increased in population and
material wealth. From 1882 on, the
Federal government took an active
part in developing and maintaining
levee protection, ana up to 1926
had borne thirty per cent of the cost,
as compared with sixty-three per cent
borne by the local authorities and the
States.

Meanwhile the active commercial
phase of river development was going
on apace, for the increase in river traf-
fic demanded deeper and better channels
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for the larger boats required to trans-
port the immense and progressively
growing quantities of goods. A regu-
lar river improvement service was es-
tablished to free the stream from debris
and snags and to dredge out the shoal
places which built up when the river
was on a rampage. Often work was
performed which was designed not only
to protect the levees against the river's
attack in flood, but also to prevent ero-
sion, the product of which might be
carried away by the torrent and re-
deposited where it would impede navi-
gation,

Levee protection has not always
proved to be a blessing in such cases.
For, first, it has encouraged heavy set-
tlement on the rich lands close to the
river bank, and, second, it has raised
the flood height of the river by confin-
ing it in a narrowed bed. The result
has been that a levee failure has alwayvs
let in an inordinately large and fierce
flood of water, and has let it in to do
vastly more damage than would have
been the case had the river been left
nore nearly in its natural state.

Moreover, there has been an unhappy
but inescapable competi-
tion in levee building.
River towns have become

/
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its tributaries have swollen the river
to the heights most feared, the levees
have developed crevasses under the
attack and have let the waters
through to inundate the areas Dbe-
vond. Thus, in 1927, when Mother
Nature synchronized her down-
pours to most disastrous extremes,

nearly two hundred lives were

lost, 700,000 people were made

homeless for a month, and an

actual property loss was inflicted
of $236.334,414.06!

If the United States can make
it so, that was the DMNlississippi's
last rampage. Shortly after the ca-
tastrophe of 1927, the Federal Gov- =
ernment called on the War Department
for a plan of flood control in the lower
valley, and the plan, after careful sur-
vev, was duly presented. It calls for an
expenditure on a svstem of levee im-
provements, spillways, and bank pro-
tection, of about $310,000.000, with
completion in ten years and mainte-
hance thereafter.

The War Department’s plan, now in
process of execution. aims to protect
the lower alluvial valley from the great-

The scaap af a drag-line levee-making ma-
chine, scraping up soil to increase the height
af the levee.

est flood predicted as possible, which

would reach heights even greater than

the most violent floods of modern times
—those of 1882, 1912,
and 1927.

more fearful of flood as
their material wealth and
the number of their indus-
tries have increased. The
tendency of the prosperous
communities has been to
dyke the river to the limit
on this account, thus forec-

ing similar action on folk
located farther down the
valley, and thus continual-
lv working to build up the
ferocity of the river in
flood. In consequence, the
catastrophes caused by
levee failure have tended
to increase in extent. Nor
has their frequency de-
creased by mwuch, if any,
since there is a well-
defined point of efficiency
in the height to which
levees can be safely built.
and beyond this point they
become increasingly inse-
cure. The alluvial soil of
the valley is the only prac-
tical levee material, be-
cause material hrought
from a distance would
make the cost of extensive
protection impossible to
meet. But this soil. effec-
tive in a reasonable degree
if used only in structures
of from twenty to thirty
feet high, cannot be built
up beyond this height with-
out squeezing out the ma-
terial at its base, and weak-
ening the protective value.
Its porous nature will not
stand the strain.

All in all, the elaborate
system of levee protection
has served mostly to pro-

The attempt to control
the river by confining it
has been given up as a bad
job. At ordinary flood
stages only, the tlood wa-
ters will be confined with-
in improved levees. Above
these stages, the river will
escape laterally through
“safety valves,” and find
its way along mnatural
canals hordered by high
land to points where it will
empty, as the river lowers,
into the main stream. Thus, ~
dangerous pressures will
be relieved at the cost of
inundating a minimum of
territory, most of which is
swamp and timber land.
Of the cleared land in-
cluded in the relief flood-
ways, the greater share of
it will be workable dur-
ing from four years out
of five, to eleven vears out
of twelve. "Less than a
sixth of it will be flooded
one vear in three.

But while the people of
the lower valley will wel-
come protection against
the Father of Waters for
a generation at least, there
is a question whether, in
the long run. tlie less-pro-
tected population in the
floodways will not be
better off. The Missis-
sippi problem of the future
may be that of giving the
river back, at intervals,
some of its natural free-
dom to flood the country-
side.

Al of us know that
from times immemorial

the richness of the Nile

tect the valley only during
ordinary floods. When si-
multaneous freshets from

Map of the lower Mississippi Valley, showing lacatian of variaus flood
control plans which are projected or in pracess of being carried out.

Valley has been closely
(Continued on page 167)
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Movie "Machine Gun” Checks
Aerial Marksmanship

HERE is nothing new under the

sun! Omne hardly ever thinks

today of the researches of the
French physiologist, ]Jules
Marey, who in his attempt
to fix the flight of a bird
on moving pictures, in-
vented in the vear 1885, a
photographic gun which
caused a great sensation
in scientific circles as
well as among the general
public.

His primitive apparatus,
one of the forerunners of
the modern cinematograpl,
was of a gun-shaped form.
In the front of the barrel
was the lens, behind, at
the back, the photographic
plate. When the trigger
was pressed, a clockwork
made the plate revolve
jerkily. In this way por-
tions of the plate came,

1885.
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Two samples of film taken with the machine

gun movie camera, that at left incorporating

views of a clock dial, which indicates the

exact momernt at which the previous picture
was taken.

one after another, into position
and remained stationary for a
moment. The exposure
was simultaneously reg-
ulated by an automatic
shutter; 12 pictures
could he made to the
second and the flight
of a bird was for the
first time obtained
upon a plate.

Doubtless, the = pic-
tures were not very clear,
and showed no details, but

Above—The cinematographic ''qun”
invented by Professor Jules Marey in
Right—A modern version of
the movie ""machine gun” as installed
in the gunner's cockpit.

By Rene Leonhardt

nevertheless, they sufficed to give an ex-
planation of the movements of the
wings. Marey, however, could not pos-

sibly have dreamt
that after nearly half

a century his idea,
once stored away in the
lumber room, would be
raked out, cast in a new form
and be applied to the most modern
instruments of war. And yet it is so,
as a tour through this year’s Aircraft
Exhibition in Paris shows.

It i1s generally known what stress
countries today lay on the development
of the air forces, but few of us know
by what means of modern technique air-
men are trained, the hghting qualities
of certain machines ascertained and the
cdefence batteries prepared for service.
While, on the one hand,
it is not possible to ac-

The

movie
machine
gun in its
swivel
mounting.

tually shoot during air-maneuvres, there
exists on the other hand the necessity
of training the airmen by reproducing
all conditions liable to be met with in
a real engagement. For such a purpose
we now have the use of the cinemato-
graphic machine gun, or as it was origi-
nally called, the “Mitrailleuse cinemato-
graphique.”

This instrument has outwardly all the
appearance of the real machine gun,
being operated in exactly the same way

and with all attachiments, but whereas
in the one case a hullet is ejaculated
an unexposed film is liberated in the
other. Images of cross-wires as well
as the object to be observed (in this
case an airplane) are projected onto
the film. The theoretical axis of the
machine gun barrel, or rather of the ob-
jective lens, passes through the centre
of the cross-wires. As the result of
this it is not difficult to see whether the
airman has correctly sighted his oppo-
nent and which point of the enemy plane

his imaginary bullet would have struck.
If the point of intersection of the cross-
wires does not cover any part of the
sighted object then it is certain that
also in real warfare the projectile would
have missed its target. Naturally, when
evaluating these filins, the wind direc-
tion together with the speed of the ma-
chine have to be taken into account.
The apparatus can, according to the use
to which it is put. be operated on the
ground in the manner of a stationary
anti-aircraft gun, or as a machine gun,
mounted onto (Coniinued on page 169)
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Solar prominences, as seen during an eclipse.
hot gases rising thousands of miles above the sun's surface. The
white dot represents the relative size of the earth.

Scientists Have Ever Wondered About the Sun.
Energy? Will It Shine for Ever, or Is It Slowly Dying?

Science and Invention

These consist of

121

A photograph of the sun, showing sun spots which are now recog-
nized as being responsible for certain unusual weather and radio
conditions here on earth.

hot, gaseous atmosphere.

Aakes the Sun Hot?

What Is the Source of lIts
In the Following Article Our

They are really "holes” in the sun's

Astrophysics Editor Discusses Many of the Theories Which Have Been Evolved
By Dr. Donald H. Menzel, Ph.D.

Lick Observatory, Mount Hamilton, California

we should find headlines reading:

“SCIENTIST PREDICTS
DEATH OF SUN IN 1935!” If the
forecast were not a hoax, we should be
facing a most serious situation, com-
pared to which other private, national,
or international difficulties would be
trifling indeed. We shall not try to pic-
ture the consternation of a world con-
fronting this problem.

But in reality we all stand face to
face with this sort of destiny. The fact
that the sun rose this morning, the same
as it has for countiess mornings in the
past, is not of itself a guarantee that it
will still shine tomorrow, next week, or
centuries hence. The farther we go
from our own era, the greater the cer-
tainty that some “morning,” devoid

SUPPOSE in tomorrow’s newspapers

though the word will be of its usual sig-
nificance, sunrise will fail to bring its

EATCRD

customary sunshine, and that, thence-
forth, the earth will be doomed to per-
petual night. All nature cries out
against the possibility of perpetual mo-
tion, and the sun can he no exception
to this iron-clad rule of the universe.
Since the sun is only finite in size, its
store of leat and energy is necessarily
limited. Inevitably we are approaching
the time when the solar engine will
“stall” from want of fuel, and the sun
will shine no more.

Absence of daylight, and incidentally,
ol moonlight, would probably be the
most conspicuous loss, but it would
scarcely be the most serious. Without
its daily bath of sunshine, the earth
would rapidly grow colder. The warmth
(?) of starlight would be enough to
held the temperature of the terrestrial

Below—Various ways of producing heat and
light.

surface at three or four degrees above
absolute zero (minus 273 degrees Centi-
grade) and radioactive material within
the earth might contribute a little addi-
tional heat, but in almost no time at all
the oceans would be frozen to their
depths and we should be in imminent
danger of having the atmosphere

‘liquefy, fall like rain, and freeze upon

the surface of the earth.

Where would the remaining inhabi-
tants (if any) get their heat to fortify
themselves against the encroaching
cold? From electricity? Most of the
world’s electric power comes from fall-
ing water; without solar heat, evapora-
tion would stop and rivers would cease
to flow even if they did not freeze. The
inhabitants might, of course, get their
heat from coal, wood, or petroleum, but,
in a sense, this is only second-hand

(Contined on page 179)
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place the visitor to New York

thinks about is usually the
Aquarium. One charming visitor was
gazing up into the dome, and, seeing a
dark area which, in imagination,
suggests a silhouette of a
woman'’s head and shoulders, re-
marked: “Look. There is the
spirit of Jenny Lind!” That
was probably a spontaneous ex-
pression for the name of Jenny
Lind is indelibly associated with
this famous old building. But
so are the names of Lafayette,
Presidents Tyler and Jackson,
Daniel Webster, Kossuth, Sam-
uel F. B. Morse, the inventor of
the telegraph, and many other
celebrities. Perhaps it is this
rich historic background which
accounts in part for the tremen-
dous interest hoth Americans
and foreigners have in this un-
usual place.

And when these many visitors
return to their homes again their
boast is nearly always the same
—“T have seen the New York
Aquarium!”  But this remark
is only partly true. The real
Aquarium exists behind the
tanks and is by far the most im-
teresting part of it. . Visitors
never see this part of the
Aquarium because the public are
not permitted to go “behind the

GENERALLY speaking, the first

scenes,” for obvious reasons. Chemicalsiars

But the New York Zoological

A sea horse and, above, sick fis1 are given altrc-
violet ray treatment in the Aquarium laborcto-y. Richt
—A shark taking a sucker for a ride! Trese sucker fish attach
themselves to sharks by means of a suctien disc om top of their
head, and feed on scraps dropped by the siark. Note other fish
steering clear of the saark.
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Society has grantz«
special permission 10
SCIENCE AND INVEN-

TION to bring its readers
on a personally conducted tour

odded to the tanks to make the water as
natural as possible.
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Behind the Scenes in

By Thomcs HOWIGY. Fish Culturist of the New YVork Aquarium

behind the tanks, and one
of the laboratory scientists
is assigned to us as a
guide.

And so we enter a little
“stage door” which is
located right inside of the
main rotunda. As we as-
cend to the top of the
stairway an unusual scene
is before us. Right below
is the first of a long line
of huge tanks which run
entirely around the circu-
lar building. Above, to
our left, is another row of
smaller tanks following

the same circular course of the
larger tanks. We are standing
on a narrow catwalk which is
supported by the walls of the
larger tanks, and are thrilled at
the thought that but one foot he-
low us are huge June Fish ob-
serving us very closely. All of
the tanks are open at the top and
the rays of Drilliant electric
light bulbs mixed with the na-
tural daylight enable us to see
everything that is going on
within them. We can also see
right through the glass fronts
of the tanks, which are one inch
thick, on the other side of which
are the crowds watching the fish
swim about.

We hear a scream and look
back. A keeper is supporting
one of the fair members of our
party. Investigation reveals that
she had placed her hand near
one of the fish in the tank near-
est her and the fish, leaping
partly out of the water, snapped
at her hand but, fortunately, the
girl was faster than the fish and
no harm was done. Our guide
cautions us not to place our
hands near the tanks, explaining
that every time the fish see
people walking along the cat-
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a World Renowned Aquarium

Do You Know That It Is Possible for Fish to Become Sea-Sick; That the New York

Aquarium Sends Specimens to Agquariums the World Over; That It Maintains a

Research Laboratory and Doctors Sick Fish? These and Many Other Little Known Facts
Are Brought to Light in This Fascinating Article

walk they think it is {ceding time and
become very excited.

A strange sight greets us at the next
bank of tanks. We notice a huge in-
verted chemical bottle with a device at-
tached to it that intermittently permits
several drops of the chemical to fall into
the tank. We learn that the chemical
is bicarhonate of soda which is used to
neutralize the acids thrown off by the
fish. Nature takes care of the chemical
halance of the water in the native en-
vironment of the fish, while in the
Aquarium, even though the water is
brought from the ocean or lake, what-
ever the case may be, chemistry has to
compensate for deficiencies that are
hound to exist. Our guide explains that
the addition of chemicals to the tanks
has been practised for over a
vear and is a complete success.
Other chemicals are used for
other purposes, and the Aquar-
ium research workers are con-
tinuing  their  experimental
work in this direction.

We see a man approaching
in the uniform of a cook or
chef. We are happy to learn
that it is feeding day, for this
is surely a sight never to Dhe
forgotten. He has several
metal containers filled with
fresh clams, shrimp, beefheart,
herring and other fish which he
has carefullv prepared in the
Aquarium kitchen. As he goes
along the top of the tanks the
water becomes {rothy with the
excited movements of the fish.
They certainly know when the
cook comes along!

As we watch him go from
tank to tank, dropping in care-
fully measured portions of just
the right kind of food for the
various fish, our guide inter-
rupts us a moment to tell an interesting
scientific experience. It seems that be-
fore the addition of chemicals to the
fish tanks the chef used to hold the food
in his hand and let the fish munch at it
till it was consumed. After the chemi-
cals had been added to the water the fish
became very much more active and de-
cidedly vicious. The chef would not
dare 'to hold the food in his hand any
longer. We are told that this is a very
good indication of the fact that the fish
are healthier because of the chemicals.

The guide calls our attention to an
old gun port in the nine foot thick wall
of the Aquarium, which was formerly
old Fort Clinton. As we look through
the gun port we have a good view of
the bay and notice a fair sized boat
moving across the panorama. Tt is the
“Sea Horse,” which is operated by the

LS,

Aquarium for the collection of speci-
mens {rom mnearby waters. It makes
about twenty-five trips a year and is
now returning with thousands of black-
fish, puffers, bluefish, a few sharks, lob-
sters, crabs and a sea horse or two.
The ship has a huge well running the
length and width of the vessel with
compartments for ditferent tish. They
have been caught with special nets and
are being transported back to the
Aquarium without injury. We wonder
how fish are transported from distant
parts of the world and learn that they
are shipped in tanks. This calls for
another question as to how they are fed
en route. The guide replies that it is
best not to feed them at all while in
transit to avoid their becoming seasick.

A group of angel fish which, while very angelic

in appearance, are anything but “that in dis-

position. According to Aquarium authorities,
they are very vicious.

Can you imagine a fish being seasick!
We are assured that they often hecowme
seasick when travelling. And they can
live for many weeks without food.

Continuing along the catwalk we no-
tice sonte smaller tanks which are used
for hatcheries. Through the coopera-
tion of the U. S. Bureau of Fisheries
over 1,000,000 fish are hatched at the
Aquarium every vear. Many of these
fish are shipped to other aquariums in
this country and abroad.

But we are anxious to see the water
system and our guide beckons us to
come through a little door and, follow-
ing him down the stairway, we find that
we have completed the circuit of the

Aquarium and are now directly oppo-
site where (Continued on page 170)

Above—Mr. Fish in
person. Noexpert has
been able to identify
this specimen as be-
longing to any known
species. Because of
the pronounced re-
semblance of itshead
to that of a human
being, it was dressed
up like this at the
Aquarium,

O L ST .3

This little penguin, as explained in the text,
spends all day looking at himself, thinking he
sees another penguin.
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Harnessing the Tides

The Problem of Securing Cheap Electrical Power is of Such Widespread Interest That
Scores of Schemes Have Been Suggested During Recent Years for Utilizing Tidal Ac-
tion. Most Have Been Impracticable; But Here Is One Which Has Proved Successful

By Sir Ambrose Fleming, F.R.S.

HE main world problem of today
is the supply of power. Lvery-
where we are replacing animal and

quarter of a million horsepower is there
in use and possibly nearly one million is
available.

of water under which it discharges.
Hence the power of the turbine and
consequently the speed of the dvnamo

human labor by mechani-
cal power and for the pur-
pose of transmiission over
long distances and ease of
transformation into me-
chanical power of various
kinds, as well as into light
and heat, the power must
be supplied in the form of
electric current.

The three main sources
of the world's power to-
day are coal, oil and water
power. We need not enter
here into the possible avail-
able world stores of coal
and oil. They are certain-
ly large, but when used
can never be replaced. On
the other hand, the water
power represented by high
fevel lakes, waterfalls and
rivers is continually being
replaced as fast as it is
used because the sun
raises water continually
from the sea, and when its
energy as falling water is
removed the water itself returns to the
sea to be raised again.

So what we call water power is really
sun power. Nevertheless the available
amount at any time is not unlimited.
The latest surveys show that the avail-
able water power in the United States
is rather more than 38 million horse-
power, of which rather over 12 million
are already utilized. For Great Britain
the figures are very much smaller. One-

power

The Ruth steam accumulator.

View of interior of hydro-thermal

station at

showing Laval steam turbine and
alternator, and switchboard.

Avonmouth,

Now there is an-
other potential
source of water
power the utiliza-
tion of which has
been for long re-
garded as possible,
and that is due not
so much to the sun
as to the moon.
This power is the
tidal power. The
moon, by its gravi-
tational attraction,
raises two great
humps of water on
the ocean, and as the earth revolves
these humps travel over the surface of
the sea, raising what we call high tides
on the coasts twice in every 24 hours.
There are many complicated phenomena
connected with the tides into which we
need not enter. To use this tidal power
we require to store at high tide a large
amount of water in some dock or catch-
ment area, and then at low tide this
impounded water can be allowed to run
out through water turbines which are
coupled to dynamo machines. The cur-
rent output of these dynamos can then
be stored in electric accumulators.

The great disadvantage of this plan
is the limited period during the 24 hours
during which the store of water can dis-
charge usefully and the variable head

vary. Also the storage
cells cannot be charged
with a constant direct cur-
rent and are therefore
worked under unfavorable
conditions.

In addition the great
capital outlay on storage
cells and their rapid depre-
ciation loads down the en-
terprise financially. Hence
such a scheme has never
had a wide acceptance.
But now a Russian engi-
neer, Mr. Paul Shishkoff,
has produced a different
and far more economical
plan. Instead of using the
turbine to drive a direct-
current dynamo at con-

The bottom of the fall tube of the water turbine outside the dock
gates, as seen at low tide.

stant speed, he employs it to operate a
Heenan and Froude water brake by
means of which a current of water
drawn from a boiler, well lagged to pre-
vent the escape of heat, is pumped back
again through the brake to the boiler at
a higher temperature.

The water brake consists essentially
of a rotor formed on both sides with
numerous ovai pockets separated from
each other by radial vanes. This rotor
is surrounded by elements of similar de-
sign which are fixed in the casing of
the heat generator. Water circulated
through the pockets between the rotor
and the fixed elements then becomes
heated by friction as the rotor revolves,
the degree of temperature rise depend-
ing upon the amount of water admitted.
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As the water circulates through the
system it gets hotter and hotter until
the boiler or heat reservoir contains hot
water with steam above it at a pressure
of several hundred pounds per square
inch. As the circulating pipe. pump
and boiler are thermally insulated the
heat goes on accumulating. Moreover
the process of generating and storing
this heat is not dependent upon very
constant speed in the water turbine, as
will be presently shown. The water
brake forms a cheap and easy method
of heating the water of the boiler to
steam-raising temperature.

On the turbine shaft above the water
brake there is attached the shaft of a
dyvnamo which generates an alternating
current of electricity. The steam from
the boiler is employed to drive a Laval
steam turbine and this again is direct-
coupled to another alternator.

The whole process then is as follows:
As the tide rises it is allowed to How
into the reservoir, dock or catchment
area through dock gates. At high tide
these gates are closed and the water im-
pounded. As soon as ule outside water
has fallen to the point at which the dif-
ference of level bhetween the water in
the reservoir and that outside is suffi-
cient, a gate in a syphon tube is opened
and a water turbine set revolving. The
storage of energy as heat in the boiler
then begins, and during that time the
alternator which is direct coupled to the
water turbine will give a supply of elec-
tric current for any required purpose.

Wlhen the tide begins to rise again
the water turbine stops running. The
boiler has now in it a store of high tem-
perature water and high pressure stean.
This is used to drive a steam turbine
and this in turn drives the second alter-
nator. The two periods can be made
to overlap so that the two alternators
can for a short time be worked in paral-
lel, and then No. 1 dropped out when
No. 2 takes over the load.

In this way a practically continuous
supply of electric energy is secured
from the variable tidal power without
the use of any electrical accumulator or
storage battery. Moreover, the whole
plant can, i addition, be used to sup-

Science and Invention

ply hot water or steam to any neighbor-
mg factory requiring it.

This plan of Mr. Paul Shishkoff’s
is being put into practice by the Shish-
koft Hydro-Thermal Power Com-
panv (whose oflices are at 3,
Victoria Street, London, SW.1.)
at Avonmouth, whicli is the port

View of the exterior of the thermal
power plant and steam accumulator
at the edge of Avonmouth Docks.

of the City of Bristol, England.
This place was chosen because there
are large docks there, the property of

Sir Ambrose Fleming
Honored Again

At the Annual General Meeting
of the Physical Society of London,
held on March 20th at the Imperial
College of Science, London, the
President, Sir Arthur Eddington,
F.R.S., presented to Sir Ambrose
Fleming the Duddell Medal.

This Medal is awarded not oftener
than once a year to some scientist
who has made notable advances in
the design or invention of scientific
instruments or in other ways as-
sisted the progress of physics.

Sir Ambrose Fleming has been
closely connected with the introduc-
tion into Great Britain of the tele-
phone, the electric lamp and with
wireless telegraphy, and has made
important scientific researches and
discoveries in connection with them.
He has already been the recipient
of high honor, such as the Albert
Medal and the Faraday Medal.

Diagrammatic sketch showing the process of operation of the Shishkoff system.
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the Corporation of Bristol, and the use
of one of these was obtained in order
to avoid the necessity ror constructing

any fresh catchment area. Avonmouth
lies near the mouth of the river Severn,
and the tide there rises about 30 or 40
feet or so above the level of low water,

The tidal range is such that the dif-
ference of level between the water in
the dock, impounded at high tide, and
the outer level is sufficient to enable the
turbine to he worked about 8 hours out
of 1215, At Avonmouth the dock used
is so large in volume, relatively to the
amount of water passing through the
turhine, that the level of water in the
dock is lowered only nine inches during
the working period by the water used.
The water is drawn from the dock by
means of an iron syphon tube 42 inches
in diameter, which hends over the wall
of the dock and leads the water down
to the water turbine.

A small house, or power station
(shown above), was built at the side of
the dock outside its gates, and near the
level of low tide a simple lixed-guide
water turbine, capable of giving up to
280 horsepower, was placed with its
shaft vertical, the inlet vilve being con-
trolled from the station above.

This turbine, supplied by Boving Ltd,,
is designed to work with a head of
water varying from 12 to 36 feet, and
to develop 58 to 280 h.p., according to
head, when running at a speed of 500
revolutions per minute, and at a mean
efficiency of 84 per cent.

The vertical turbine shaft comes up
inside the station and has fixed on the
top a Heenan and Iroude hydraulic
brake capable of absorbing up to 400
horsepower at 500 r.p.m.

Above the brake there is attached a
vertical three-phase alternator of 32
kilowatt power made by the English
Electric Company. It generates current
at 400 volts and 50 cycles frequency.

The arrangement will he understood
from the sketch diagram at left. Out-
side the station is a Ruths steam ac-
cumulator or boiler 19 feet 6 inches
long and 6 feet in diameter having a
capacity of 510 cubic feet. About three
quarters (Continued on page 178)
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An airplane view of the huge outdoor set built at Arcadia, California, which was a counterpart of Byrd's "Little America.”

Byrd's "Littl

e America’
Reproduced for the

4

\ovies

A Giant Set, Three Miles Square, an Exact Replica of the Antarctic Settlement, Was
Constructed for the Filming of "Dirigible.” 2,500,000 Pounds of Artificial Snow and Enough
Lumber to House a Town of 5,000 Inhabitants Were Consumed

RESIDENTS of Arcadia, Califor-

nia, and other near-by towns, were

amazed one summer morning re-
cently to see that during the night snow
had fallen on gardens and housetops.
Meanwhile, a company of motion pic-
ture people. several miles away, was in
heavy

consternation because a wind

The base camp of the expedition, where the
party was marconed. The giant plane is a
reproduction of a western Air Transport, built

in wood.
during the night had Dblown away
2,500,000 pounds of artificial snow

from a giant set three miles square,
which reproduced in exact detail Byrd’s
“Little America” Antarctic settlement.

Upon the level surface of the U. S.
Government balloon school at Arcadia,
motion picture technicians had stretched
thousands of vards of canvas. Into the
whirling blades of a movie “wind ma-
chine” they scooped a thousand tons of

By Sterling Gleason

a glistening white gypsum, which swept
across the field and swirled into real-
istic-looking snowdrifts. Using enough
Iumber to house a city of 5,000 inhabi-
tants. they built around the edge of the

tield a white coun-

terpart of Ant-

N

arctica’s great ice-wall. And while the
thermometer stood at 110° in the shade,
Jack Holt and Ralph Graves, dressed in
heavy furs and skin hoots, enacted De-
fore the sound cameras the role of ex-
plorers into the icy wastes of the Ant-
arctic.

While the movie men were mimick-
ing Nature with synthetic snowstornis,
and manipulating towering plaster-
coated “icebergs” that were mounted on
movable wheels, others were piloting
the great dirigible Los Angeles over the
skvline of New York. The U. S. Navy
had turned (Continued on page 177)

Filming the rescue. Shooting polar scenes in
California with the thermometer at 110° is no
pleasant job. Heavy furs and skin boots do
not add to the actors' comfort.
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World's Super Amusement Center
— Radio City —

Preliminary Plans and Details of the New Rockefeller $250,000,000 Project Reveal
[t to Be the Greatest Concentration of Armusement Features in the World

AST summer it was announced that
L the National Broadcasting Com-
pany, the Radio Corporation of
America and Radio-Keith-Orpheum, in
association with John D. Rockefeller,
Jr., planned to build a gigantic new
broadcasting and entertainment center
in New York at a cost of $250,000,000.
Few concrete details of the scheme were
published at the time, nor has much
definite information been forthcoming
in the interim.

Now, however, plans have a more
concrete form. Plans, drawings, an_d a
large plaster model of the entire project
were recently exhibited at the offices of
the architects in New York. The de-
velopment, referred to on the plans
as “Metropolitan Square,” but
popularly known as “Radio
City,” is the largest single
unit ever contemplated.
The site extends from Fifth
to Sixth Avenues, and
covers three blocks from
48th to 51st Streets, an
area measuring roughly
1150 by 1500 feet.

The central feature will
be a 68-story building which
will house the executive offices
of the R.C.A.,, R.C.A. Photo-

phone, R.C.A.-Victor Co., and N.B.C,
while the lower floors of the 36-story
Sixth Avenue extension will accommo-
date some thirty-six N.B.C. studios,
some of which will be thiree stories
high. These studios will be designed
and wired with an eye to the require-
ments of television. Another studio
feature will be an adaptation of the re-
volving stage idea, control recoms being
located at the point of intersection of
the dividing walls of four studios, so
that when a program terminates in one
studio the control room may be revolved

An architect's
drawing which
reveals dignity
and simple
beauty. A view
looking across
the Plaza to-
ward the pro-
posed Opera
House.

Left—A group
plan of the en-
tire project. By
referring to this,
the various
buildings may
gasily be iden-
tified.

Right — Photo-
graph of a
large plaster
model of Radio
City as it will
look when com-
plete.  Details
of architectural
decorations
|} are not shown
: in the model.

to face the studio in which the next pro-
gram is due to start. This will assure
minimum delay between one program

. and the next, and facilitate the change-

over of studios. Flanking the central
building on either side will be two office
buildings, almost identical in design,
and each forty-five stories in height.
On the corner of Fifth Avenue and 48th
Street there is already the Collegiate
Church of St. Nicholas, which will re-
main—very much dwarfed by the sur-
rounding buildings. On the corner of
Fifth Avenue and 51st Street there will
be a large department store building, but
the present tenants of part of the site
Lave a lease extending to 1940 which
they refuse to sell, so the new
building will be built around
this property, with the steel-
work so arranged that when
the lease expires the entire
structure can be completed
according to present plans.
In the center of the Fifth
Avenue side the appear-
ance of the entire site
will be relieved by an oval
building fourteen stories
high. The lower? stories of
this building, according to
present (Continued on page 172)
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| orests of Stone

: The Trees of This Forest Lived Two Hundred Million Years Ago. Down
Through the Ages Rock Processes Replaced the Wood, Molecule by
Thus the Petrified Forests Were Formed

Molecule.

! ATIVE southwesterners used to
trifle with the credulity of in-
nocent strangers from the east

by asserting that the Petrified Forest of
Arizona is preserved with such remark-
able fidelity that visitors could see petri-
fied birds singing petrified songs in the
petrified branches under a Dblue, petri-
fied sky.

The title “Petrified Collection of
Logs” would be
more accurate and
more  descriptive,
though  perhaps
less impressive,
than ‘*‘Petrified
Forest,” for the
fossil trees are ac-
tuallv mere trunks
or logs, entirely
devoid of branches
and leaves. Some
of the logs are
long, dark, taper-
Ing masses merg-
ing with the warm
sand. They are
broken in lines of

L 3 ol J
I'hoto Courtesy American Musecum of Natural History
A fossil tree from Lincoln County, Idaho,

completely changed to opal, yet preserving
the woody structure.

huge cylindrical chunks with square-cut
ends as if sawed by human hands.
Countless fossil trunks and segments
lie scattered in disorderly confusion
over the region, and the ground is
strewn abundantly with small chips and
broken {fragments of petrified wood.
The trunks lie prostrate everywhere.
All are solid rock, with the rough, dull-
lustred form of the outside bark con-

trasting strikingly with the richly-
colored interiors. ]
In size the trees vary widely. Some-

tinies the diameter reaches six feet and
the Tength more than a hundred feet,
but the average diameter is three or
four feet and the average length is
about 50 feet.

The beauty and hardness of the fos-
silized wood, which almost deserves a
place among semi-precious gems, nearly

By Sydney E. Helprin

caused the DPetrified Forest to vanish
forever, for tourists carried away the
smaller trees and ruthlessly destroyed
the larger; vast quantities of petrified
wood were cut into paper-weights and
stmilar ornaments; trees, greater in di-
ameter than the height of a man, were

Photo Courtesy Santa Fe Railroad
The Natural Bridge, a great petrified trunk

spanning a ravine cut under it by an inter-
mittent stream.

polished and sold as table-tops; and one
enterprising corporation even proposed
to grind the trees to powder as a sub-
stitute for emery and for making sand-
paper. President Roosevelt put a stop
to this vandalism in 1906. He pro-
claimed that the Petrified Forest was to
be a national monument, a wonderland
reserved for the people. The forest is
now protected by a government cus-
todian and may still be seen by those
who answer the call of travel there.
The reservation covers an area of
4014 square miles in Apache County,
Arizona, and includes four separate,
limited localities called “forests” where
the fossil trees are abundant. These lo-
calities are named the .First, Second,
Third, and Rainbow Forests. There
are, in addition, two ‘“forests” outside
the reservation, known as the Blue and
the Black Forests, names which refer
to the dominating color of the petrified
wood. The individual forests within
the reservation occupy areas of one or
two square miles and are from two to
seven miles apart.
Egwvpt. California, Bad

Idaho, the

Lands of the Upper Missouri, and Yel-
lowstone Park have fossil forests of
greater or less renown, but the Petrified
Forest of Arizona is at once the most
beautiful. the most celebrated, and the
most ancient of them all. The fossil
logs of the Arizona forest are found in
rocks of Triassic age. On the hasis of
the most recent radioactivity calcula-
tions, which measure the time involved

in Nature's transmu-
= tation of uranium to
radium, and which
place the earth’s age
at approximately
two billion years, the
Triassic period be-
gan some two hun-
dred million years
ago. Two hundred
million years ago
the trees of the
Petrified Forest
were alive, and their
spreading  branches
were part of a
strange world of the
past!

The fossil remains
of the Petrified For-
est formbutone minor
variety of the pro-
fusion of fossilized
plants and animals
whichgeologistshave
exhumed from rocks of the Triassic
period. These fossils indicate that dur-
ing the Triassic there were humid
swamps in which giant rushes and ferns
flourished, and in which grew a multi-

Photo Courtesy American Museum of Natural History
Ammonites—molluscs with shells shaped like

the ram's horns of the deity Ammon. They
swarmed in the seas at the time the trees
of the Petrified Forest were still alive.

tude of repulsive amphibians, creatures
which lived both in water and on
land. The hot, arid lands were
ruled by mighty dinosaurs, the most

extraordinary reptiles the world has
known: huge beasts, some of them
with  hird-like feet, running like

ostriches in spite of their elephantine
bulk. The seas swarmed with innumer-
able strange molluscs, the ammonites,
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with shells shaped like the ram’s horns
of the Egyptian god Ammon. Under
the intense heat of the Triassic sun,
dinosaur footprints, mud-cracks and
rain-prints were dried and preserved in
the muds along the shores of inland
seas, and, after two hundred million
years, have been discovered by geolo-
gists. No birds or snakes then existed.
A few rare remains of mammals, the
most highly organized animals, have
been found in Triassic rocks, but they
were small and primitive, and gave little
promise of their future important des-
tiny. Man, the noblést being of them
all, was not fated to appear on the earth
for yet many long millions of years.
Microscopic studies of the fossil
wood in the Petrified Forest of Ari-
zona, according to a recognized expert,
Dr. F. H. Knowlton, prove that the
trees belonged to the group “Arau-
caria,” a cone-bearing evergreen tree of

These huge beasts, known as Brontosaurus,
have been reconstructed from fossil remains
discovered in Wyoming. Dinosaurs ruled the
earth in the remote era when the trees of
the Petrified Forest were alive. Right—A
dinosaur walked along o muddy shore in
New Jersey 200 million yecrs ago and left
these arrow-shaped tracks.
Photo Courtesy American Museum of Natural History
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Logs o° solid rack

brokzn by natare

irto chunks, as if

sawed by humaa hands. The view shows

tourists in the Rainbow Zorests, o-e of the

four "Forasts” wi-hin th2 Patrified Forest Na-
tiomal Mcnument.

the pine family. The Araucaria grows
now only in South America and Aus-
tralasia; it is unknown in the northern
hemisphere. What a startling contrast

these tall, stately evergreens of the Ari-
zona of Triassic days would bear to the
rambling cottonwoods and scrub cedars
that grow in the sand-blown gulches of
the Petrified Forest today!

Pieces of
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Photo Courtesy Santa Fe RalJroxd-

petrified wood, ground down to trans-
parent thinness and examined under the
microscope, show the most intimate de-
tails of wood-structure preserved in the
rock. A section from a living tree
could hardly be more perfect than this
infinitely ancient petrified wood. The
characteristic components of the tissues
of the pine family—the tracheids, tubes
which transport water through the
wood; long rows of pores; medullary
rays and growth rings: all are visible
under the microscope. Fossil wood
from younger petrified forests, as seen
in the illustrated specimen from Idaho,
often exhibit some of these structures
te the naked eye.

The popular conception of a great
living forest suddenly “turned to stone”
and “petrified,” as Lot's wife was
turned to a pillar of salt, or as the three
selfish brothers were transformed by
the King of the Golden River into three
black stones, has been thoroughly dis-
counted by the researches of a number
of eminent scientists, among whom are
Dr. George P. Merrill of the U. S. Na-
tional Museum and Professors Lester F.
Ward and Frank H. Knowlton of the
U. S. Geological Survey.

As a matter of fact, the trees of the
Petrified Forest grew at a considerable
distance from their present resting
place. They were probably uprooted by
flood waters of a swiftly-flowing river,
and were carried down the stream like
lumber in a modern log-drive, the leaves
and branches breaking off on the way.
Eventually the logs must have accumu-
lated in eddies of the river where the
swirling currents arrested the progress
of the trees, and where, before they had
much ‘opportunity to decay, they were
rapidly buried beneath the settling mud,
sand, and gravel of the river.

(Continued on page 174)
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Taking Mr. Penguin for
a Walk

AST year when Sir Hubert Wilkins
and his band of adventurers flew
to the icy land of the penguins, south
of the Antarctic Circle, they tried their
best to make friends of these strange
birds. They succeeded; but it took two
charming visitors to the London Mu-
seum to coax Mr. Penguin out for an
afternoon promenade. Both visitors
and penguin seem to be enjoying the
walk.

Rather Close Quarters

ERE’S what one space-shy apart-

ment house dweller, who loved
bird and fish, did to keep his pets. Ie
constructed a ‘combination bird cage
and fish aquarium. Both species seem
to be dwelling in harmony in the lat-
ter's natural habitat, water. Just an
optical illusion . . . the bird cage is set

in the center of the bowl, and extends
to an opening in the bottom, through
which air penetrates.

Have vou any WOULD YOU BE-
LIEVE IT photographs? We will
pav five dollars for every photograph
accepted and published on this page.
Send them in to the Editor.

Science and Invention June, 1931

VVouleou

Believe |t?

Balanced by a Hair of
Buddha?

O our skeptical eyes, the pagoda

at Kyvaitteyo. Burma, is built
upon a huge boulder, balanced on an-
other boulder. We're all wrong, ac-
cording to the natives of Kelasa
Heights, Kyaittevo, who use this
temple for daily worship.
The equilibrium of the
house of worship is not
due to the balance which
the upper boulder main-
tains with the lower one;
a single hair of Buddha.
they tell us, is responsi-
ble for the fixed position
of the pagoda. At certain

This month, birds,
fish, fowl and beast
seem to be vieing
with one another for
first place among
unusual beings.

times of the year this
venerable
hair is visi-

ble to the
naked eye;so
they say.

A Sea-Faring Rooster

HENEVER the spirit

moves him, this quecer
specimen of barnyard fowl
goes in for a dip in Lake
Washington  Canal,  Scattle,
Washington. A puzzled farmer
pulled the rooster out of what he
considered a watery grave.

Equestrian Hostelry

EAR Berlin, Germany, is a

hotel tor horses. Luxurious
quarters are provided for city
residents, rocms are rented by
the dav or week for transi-
ents. The building is three
stories high: a balcony runs
throughout irs length so that
the horses can exercise.
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IN THE

SPOTLIGHT OF SCIENCE

The U. S. S. Lexington Again to the Rescue

RISTLING with wings, with wide

open eyes and distended mouth,
the aircraft carrier U. S. S. Lexington
faces you, like some long-forgotten
monster. The eyes are hawse pipes;
the mouth, an opening through which
the anchor chain passes and which re-
ceives the anchor shank when hoisted;
the wings prove to belong to squadrons
of planes, lined up on the deck of the
huge ship.

This front view of the carrier, which
has enacted so many major roles
since its launching, was taken off
the coast of Panama, just before
the 1931 annnual mimic war of
the navy. The four-day struggle
took place in the Pacific Ocean.

It purported to save the Panama
Canal region f{rom the “en-
emies’”” attack. Not a shot was
fired, nor a ship sunk; yet all the
strategy of actual war was em-
ploved. Airplanes, of course, were
used in conjunction with battleships. The
Lexington, together with the Saratoga,
transported many planes of the winning
side to strategic positions along the
coast. Here they launched formidable
air attacks upon the enemies’ forces.
Not naval skirmishes, but air maneu-
vers, decided the contest.

’

The Senators' Special Railroad

HAT'S the name that should be

given to the monorail line with two
cars that runs through the tunnel con-
necting the Capitol and the Senate
Office Building in Wasnington, D. C.
It is used by our senators in their
travels between these two buildings.

To walk from the Capitol to either
the Senate or House of Representative
building requires from three to five
minutes, depending on what part of
the Capitol you set out for. The mini-

About a year ago, the U. §. S. Lex-
tngton came into public view also as
the first ship to supply electrical power
to a citv. Tacoma's hydroelectric
reservoirs had been depleted by the
drouth; the ship was anchored at Ta-
coma, feeding the city’s power lines from
her 20,000 kilowatt generators. Sus-
pénsion of all activity was thus averted.

ature train makes its run from one to
two minutes. It is a one-man affair.
The motorman does not complain of
being overburdened with traffc.

A similar tunnel connects the House
Office Building with the Capitol, but
one of these tiny transportation systems
has never bheen stalled here. The rep-
resentatives prefer to walk. Perhaps

it is because they are usually yvounger
than their brother lawmakers, and so
take more kindly to the exercise.

=
g

"Idiot Geniuses'' as Victims

of One-Track Minds

“YDIOT geniuses” are people who

combine mental brilliance in one
direction with dullness or actual in-
sanity in others. The existence of
such remarkable combinations, accord-
ing to Dr. MacDonald Critchley of
King's College Hospital, London, can
be attributed to the completely single
track minds which the individuals pos-
sess.  Lacking the ability to
evolve any other ideas or inter-
ests, each develops abnormally
in the one field in which his
mind functions.

This theory, Dr. Critchley be-
lieves, accounts for the remark-
able mixtures of idiocy and
genius  which are met with:
Those having supreme technical
skill in a single direction; the long
list of half-insane artists and musi-
cians; people who perform difficult
mathematical calculations although they
are fools or idiots at doing almost any-
thing else; and persons whose memories
are abnormally good, although other
mental powers are way below normal.

Capturing Locomotive Soot

ITTSBURGH has long held its own
against all competitors for the title
of the Smoky City; Chicago, for the
appellation of Windy City. It seems
the residents of the latter community
were afraid they stood a good chance of
wresting Pittsburgh’s reputation for
themselves. Now they are going in for
smoke abatement with a heavy hand.
One of the devices used to keep the
city air clean is an engine hood.
specially constructed to purify smoke.
As the engine stands in the yards
the smoke it produces is féd into the
tubes, cleaned, and is expelled through
a large stack, free of its soot.
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Searchlight Sky Writing
Visible for 50 Miles
NINETY-ONE

million candle
power searchlight whose beams
can be seen for fifty miles has been
constructed by Alfred Gauthier, an
Alsatian inventor residing in New
York. The advertising matter, or other
letters projected into the sky, are visible
for miles around, the inventor claims.
They are best seen at a distance of about
one mile. The searchlight is of the
converging type and is so arranged that
the rays of light are focused to form
letters. Mr. Gauthier states that neither
the clouds in the sky are needed as re-
flectors, nor tall buildings as a screen.
We see him demonstrating the giant
searchlight. Of course, the photograph
is a specially posed one to show us just
the tyvpe of sky lettering the equipment
produces; when in use, the lettering
would be miles from the operator.

Submarine Starts Polar Trip

LAST year Sir Hubert Wilkins, with a band of
equally brave adventurers, went by boat to De-
ception Island, and then flew six hundred miles into
He not only wanted
to visit and map this region but he was interested /
in determining whether or not it would be pos- /
sible for an exploring party to reach the North
Pole with a submarine traveling for some

the icy Antarctic regions.

distance under the ice.

Having convinced himself that such a
journey was feasible, upon his return to
civilization he immediately organized an

expedition and stated that he would set
forth for the Antarctic some time this
year, making the entire trip by sub-
marine,

Now the Nawutilus has started on the
first leg of its 20,000 mile journey.
Under the command of Lieut. Com-
mander Sloan Danenhower it left Phila-
delphia for the Navy Yard at Brook-
lyn, where it was officially named the
Nautilus on March 24th.

NAUTILUS
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DIALING system, simi-

lar to that used with the
new telephones, may come to
occupy an important place in
the home of the future if the
system of remote control by
means of which radio pro-
grams and recorded music
may be brought into different
rooms of a house by dialing
simple number combinations comes into
extensive use.

The new system, which was de-
veloped by the engineering products di-
vision of the RCA-Victor Company for
special phonograph-radio installations,
employs the same principles used in the
dial telephones that have recently come
into such wide use. MMiss Dorothy Love
is tuning in with one of the dials. A
simple dial control, mounted on a small
ornamental box with a pilot light, is
installed at desirable locations through-
out the house, and connected
to a master phonograph-radio
outfit located in the attic or
basement. Complete operat-
ing control of both the radio
and automatic phonograph is
provided by each dial station.
Up to 18 different statjons

tricity
utilize large
night.

Y./
[of-

The home-made land-going yacht with its
builder at the helm.

The “Nautilus" leaving Philadelphia
under its own power for the Brooklyn
Navy Yard, where it was rechristened.
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Tuning In Radio Programs with New Dial System
Having Number Combinations

are pre-tuned, and adjusted to the
master dial unit to respond to easy code
number combinations. The automatic

phonograph is similarly adjusted for
each of its functions.

\“\'

Lamp Lighter Uses Land Skiff

OT so many years ago, before the use of elec-

became common, it was the custom to
gas lamps to keep the streets bright at

Promptly at twilight the city’s official gas
lamp lighter would ride up and down the streets,
nodding cheery “good evening” to folks as he stopped
his bicycle every few seconds to light a lamp.
In Kent, England, the system employed by W. H.
Slater, a retired naval officer, whose duty it is to
light the riverside wharf lamps at Cliffe Kent,
recalls this old custom.
a bicycle for his five mile trip, Slater has

Instead of using

constructed a novel land yacht from an
old truck chassis, and sails to his work
over steel rails.

lodine Well in Daghestan

DURING explorations in Daghes-
tan, U. S. S. R,, according to the
Economic Review of the Soviet Union,
a powerful water gusher was struck
with a daily capacity of 50,000 cubic
meters. The research laboratories of
the Azneft Oil Institute have estab-
lished the fact that the water contains
iodine and radium; 13.6 milligrams of
iodine to every liter of water (about 14
grain to a quart). The annual output
of iodine is estimated at 250 tons, more
than sufficient to satisfy the needs of
the entire country. It is estimated that
a factory for the manufacture of iodine
could be built in from four to five
months at a cost of one million rubles.

The Soviet Union has shown a great
deal of interest in iodine production.
Several furnaces to burn seaweed to
extract iodine from the ashes (known
as kelp) are being built.
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Rocket Sled Makes 85 Miles Per Hour

SMALL silver plane-shaped craft,

propelled by rockets, shot 50 feet
over the ice in two-fifths of a second at
Oneida Lake, New York, thus establish-
ing the first rocket ice-hoat record.

A crowd of 500 had collected to sec
the test flight. The inventor of the
sled, Harry W. Bull, a 2l-yecar old
student at Syracuse University, piloted
the hoat. He sat calmly in the tiny
cockpit, and, with a steady hand threw
the switch that set off the battery of
rockets placed on either side of the
craft.

Blinding flashes of
flame shot out from both
sides of the sled and a
crashing roar assailed
the ears of the specta-
tors, as it leaped ahead
with bullet-like speed.
Swerving from the nar-
row shoveled course
that had heen prepared,
the sled plowed through
the heaped snow which
clogged its runners and
pivoted it around like a
pinwheel.

The awe-stricken spectators scattered
quickly as the sled spouting Hlame and
smoke, whirled dizzily about and

Mammoth Electric Shovels
for Coal Mines

AMMOTH shovels, for which the

average railroad train makes just
2 comfortable load, are being manufac-
tured for dumping coal. They are elec-
trically driven.

The model illustrated is a shovel in
use in Germany. Tt is of the endless
chain bucket type, runs on rails. and
is wide enough to straddle a pair of
railroad tracks. The machine is over
80 feet high. and can scoop and Toad
about 1100 cubic vards of coal per hour.
The shovel can reach materials that are
48 feet distant from it in any direction.

The largest shovel in the world, how-
ever, is the combination digger and
loader manufactured by the Marion
Steam Shovel Company for use in the
mines of Du Quoin, Ilinois. This
shovel weighs 1.600 tons—more than
fiftv times that of the average power
shovel employed in excavation work.
The bucket moves af the rate of 20 m.p.h.

Science and Invention
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pointed straight
back toward them, In
a few secouds the
smoke had cleared, and
calm was restored.

It had been the young in-
ventot’s intention to ignite the
32 remaining rockets and attain a
distance of at least 1,500 feet.

of the soggy ice, the short expanse of
clear space available, and the two-inch
fall of snow, he did not attempt this.

six - wheeled truck,

GIGANTIC i
powered by two engines, each of
275 H. P, is being exhibited at Wash-

ington, D. C. The motors are of the
eight-cvlinder type. As they arc con-
nected to separate rear axles, they may
be operated individually or together by

Because

As Harry W. Bull, the 21-

year-old designer and

builder of the B.R-1, threw

the switch to explode the

rockets which propelled

his craft, the sled leaped

\ ahead, trailing sheets of
: flame and clouds of smoke.

The hundreds of specta-

tors scattered instantly.

4

New Asteroid ls
Discovered

STRONOMERS at the Harvard
College Observatory have an-
nounced the discovery of a rapidly mov-
ing object in the heavens, “probably a
peculiar asteroid, perhaps of the tvpe of
Eros.” Because of its rvapid motion
they conclude it is comparatively close
to the earth, and feel that it may re-
semble Eros, the little asteroid, which
swung within 16,000,000 miles of the
earth in January, nearver than any other
planetary body has approached.

. World's Largest Motor Truck
Has a Pair of 275-Horse-power Engines

the driver. Air-brakes are fitted to act
on all six wheels.

The truck weighs 20 touns, and equals
the weight of 12 to 15 cubic yards of
wet concrete, or 5000 to 8,000 gallons
of gasoline, oil, or milk. A. Madle, the
designer, is standing alongside it.
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Checking Up on
Sugar—and Sleep

HAT happens to the

muscles of your stom-
ach when you eat sweet
foods? To the flow of gastric
juices? Of saliva? How are
the organs of digestion affected
when foods that vary in taste enter
vour mouth?

These are just a few of the questions
which Dr. Donald A. Laird and his as-
sociates in the psychological laboratory
of Colgate University are seeking to
answer. Orelh Hubbell, a student at
the college, is helping them. In the
photograph we see him under observa-
tion.

Another subject which Dr. Laird is
investigating is sleep. Physicians have
heen requested to send to his laboratory
patients who find they sometimes sleep
less soundly than they should. Only
normally healthy individuals are
wanted; records of how long it takes
them to fall asleep when no attempt is
made to induce sleep will be kept. These
will Dbe checked against another set
showing how the taking of warm
drinks, warm baths, or walks beiore
bedtime affect their slumbers.

Science and Invention

Oreb Hobbell, a student
at Colgate University,
isworking wholehearted-
ly for the couse of
science. He's being ex-
perimented on by Dr.
Donald A. Laird and
his assistants to de-
termine just what hap-
pens in his system when
he eats sweets.

This Plane Won't Crash

T seems G. W. Comelius, the in-

ventor of the craft pictured above,
and Albert Adams Merrill. whose fool-
proof plane is described elsewhere in
the Spotlight of Science had the same
idea in mind in constructing a crash-
proof plane.

Mr. Coruelius's model was recently
accorded a trvout in Los Angeles; it did
all he claimed for it.

Regardless of how poor a judge of
distance a pilot of either plane may be,
once the engine is turned off, the proper
landing position will be maintained until
the craft reaches the earth. In other
words, no guidance from the pilot is
necessary to effect a landing. When
power is put on again the plane assumes
a natural flving position.
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For Globe-Trotters

NE of the main obstacles that con-
front the eager-to-view strange
lands or seafaring traveler is his in-
ability to shift from land to sea and
back again with one machine. This
globe-trotter, whose photograph was
snapped as he cycled through the streets
of Rotterdam, has solved the problem to
his own satisfaction.
His motorhoat is mounted in a trailer,
attached to his motorcycle which pulls
. it along while he is indulging in land
sight-seeing. When he reaches a
river or canal, the uses of his
equipment will be reversed,

hell sail on in the motorboat, while the
nmotorcycle will be carried.

Had the young rider decided to go
through the United States with this
equipment. we're afraid that his sight-
seeing would have been restricted to
evenings because of trafiic congestion.

Putting the Dolphin to Good Use

NCE upon a time the dolphin, or

porpoise, was a connuon article of
food. Now that porpoise meat has
gone out of fashion, our Soviet friends
are doing their best to utilize both his
skin and fat. They have built a new
dolphin mill near N. Afon, U. S. S. R,

to receive the catch of the Black Sea.

Directly below, we can see melted
dolphin fat heing filtered through a filter
press; the oil thus obtained is an excel-
lent lubricant for watches, clocks aund
other delicate mechanisms. It neither
gums or thickens through oxidation, it

will not corrode metal, and has the rave
ability to withstand exposure to the
very low temperatures without freezing
or thickening to any great extent. The
hides will be stripped from the dolphins
after which the skins will be converted
into a leather resembling chamois.

- am
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Will This Robot Read
Your Character?

T the beginning of the nineteenth
century, F. J. Gall founded a new
school of psychology—using a system
lie called phrenology. Tle tollowers of
this pseudo-science, which to our mind,
ranks slightly lower than numerology
and graphology, believed that the moral,
intellectual and sensual dispositions of
an individual could be ascertained by
examining the outside of his skull. The
bumps were supposed to indicate the
contour of the brain surface within.
For a while, phrenology flourished

as a method of character reading. Then
its popularity waned. Perhaps the coni-
mercial production of the Psychograph,
a robot phrenologist, invented by Henry
C. Davery, of Superior, Wis., will help
to restore it to favor.

The cap of the instrument is ad-
justed on the head; current is switched
on. The properly graded electric im-
pulse is transmitted to the recording de-
vice. A tvped reading is automatically
delivered.

Invention

Science and

Tuning in on the ether
waves, the members
of the first ether or-
chestra extant pro-
duced the tones of any
musical instrument. A
piano string drawn
over a steel bar fur-
nished the necessary
apparatus.

ROM time immemorial, floating

bridges of vessels bearing a road-
way of beams and planks have been em-
ploved for the transportation of men
and supplies across bodies of water.
During the World War, our soldiers
strung several flat-bottomed wooden
boats together and aachored them with
steel or wooden supports to make a
temporary pontoon hridge.

Today a pontoon bridge, although no
novelty, is not foun: on many rivers.
One made of ordinary wooden barrels,
anchored permanently across a stream,
is quite unusual. The residents of
Hackensack, New Jersey, use this little
foot-bridge every day without giving
it a thought. Tt is made of fifteen bar-
rels strung across the current; cross
pieces of wood are fastened between the
barrels; long planks of wood serve as a
footpath. It is securely moored at both
ends.—H. E. Zimmermai.

The U. S. S. Cincinnati Does Its Job Well

URING the mimic warfare of the

navv in the Pacific Ocean, sur-
rounding the Panama Canal, camou-
flage, smoke barrages and

&

—_

all the paraphernalia of regular war were
(See the first page of ‘the

eniployved.
“Spotlight of Science.”)

It was the business of the U. §. §. Lex-
ington to transport planes to points where
they could most effectively aid the battle-
As part of the
scouting fleet, the U. S. S. Cincinnati was
to hide the plane carrier from the view of
Here we
see the Cincinnati doing its job so well
it is hidden behind its own smoke screen.

ships and torpedo boats.

the “enemy” aircraft and ships.

Introducing the
Ether Orchestra

FEW weeks ago the
population of Copen-
hagen, Denmark, had the
opportunity of /earing his-
tory in the making. For the
first “ether orchestra” to be or-
ganized gave a concert there. Lach
musician played a very simple instru-
ment—a piano string spanned over a
steel bar. The four members of the or-
chestra claim that they can imitate
tones of the violin, piano, cello, clari-
net, in fact thev believe that those of
every known musical instrument can be
reproduced with proper fingering.

The Birth of Safety Glass

HE safety glass, now used exten-

sively for automobile windshields
and armored car windows, came into
being through accident. Eduoard Bene-
dictus, the French poet-chemist who
died last year, accidentally knocked down
a test tube while rummaging around in
his laboratory. It fell to the floor with
a crash. When he picked it up, he
found that though the glass had cracked
into many pieces, the tube still retained
its form. Investigation revealed that
each separate splinter of glass was held
in place by the dried up mixture which
had been in the tube for years. It had
contained a solution of trinitro-cellulose,
ether, acetone, and amyl acetate. Ex-
perimenting with combinations of these
chemicals, he made safety glass.
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Light Beam Transmits Speech and Music

ADIO and recorded music from a

standard radio-phonograph were
transformed into beams of light, trans-
mitted to another radio receiver, and
converted back into their original sound
by Dr. V. K. Zworykin, research engi-
neer of the R. C. A. Victor Company
and his assistants, at a demonstration in
Philadelphia.

At the transmitting end, a radio was
tuned in on a local station; instead of
allowing the program to be reproduced
directlv through a loud speaker, the
electrical impulses were passed through
a transformer and converted into light
by a neon lamp. This light was focused
by a lens and projected across the audi-
torium to a mirror, which, in turn, re-
flected it back across the room to the
receiving apparatus.

There it was concentrated on a
photo-electric cell by means of a para-
bolic reflector, converted into electrical

impulses again, amplified, and reproduced hy the
The reflecting mirror merely in-
creased the distance which the beam of light

loud speaker.

traveled.

To vary the program, speech was next sent
through a microphone, converted into light and
reproduced in the same way. Finally, a recorded
musical selection was played; it went out on a beam
of light, was re-recorded with the standard home
recording apparatus in the receiver, and then played
back to the audience on the newly made record.

Science and Invention

Dr. V. K. Zworykin
demonstrating  how
speech and music
may be transformed
into light, trans-
mitted to a photo-
electric cell, and
converted back to
their original sound.

light.

From left to right—
George Gaides, engi-
neer; Professor Marcelle
Pirani, Dr. Hans Ewest;
and Dr. Martin Reger,
with their invention,
which consists of a light
tube and a heating de-
vice for producing
sodium vapor.
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Long-Distance Weather
Forecasting

HEN the weather man prophe-

sies that we'll have rain the next
day, and the sun shines gloriously, we
forgive his inaccuracy, because we
know it’s not his fault. A good deal
must be discovered before predicting
the weather ifor a dav, a week, or a
month in advance becomes an exact
science.

Dr. Charles G. Abbot, secretary of
the Smithsonian Institution is quite sure
that the sun’s radiations contain the key
to the weather. For thirty years he has
been checking the variations of the
sun’s heat against lieat, moisture and
other climatic factors with the instru-
ments he is shown using in the photo-
graph.

His theory recalls that of the famous
“Padre of the Rains,” Father Jerome
Ricard of the Santa Clara Observatory
in California. The “l’adre” believed
that shifting
spots on
the sun's
surface

indicated weather changes; and that the
output of solar heat (upon which Ab-
bot bases his calculations) varied
through the influence of these sunspots.

For Everything Under
10,000 Pounds

HIS scale is usually used for

weighing ingots of gold and other
metals, from one pound to 10,000: yet it
is constructed so delicately that the
average person can ascertain his weight
with absolute accuracy when care is
taken to read the index hand. This

scale was placed on demonstration at the Western
Metal Congress held recently in San Francisco,
California.
perched
halance, enjoying her swing.

More Light with Sodium Vapor

NDER the proper physical conditions, vou

can heat sodium in a glass tube and generate
So says Dr. Marcello Pirani. of the Osram

Electrical Bulb Factories of Berlin. Germany.
At a meeting of the members of the German

Here we see Miss Marian Schrieber
onn a platform supported from -the

Association for Technical Physics there
he demonstrated the production of light
with a filament-less sodium-steam tube,
heated by a device lie and his associates
perfected. So far, the conditions neces-
sary for effecting the transformation
have been produced only in his labora-
tory. About 809% of the electrical en-
ergy fed into the tube turns into light,
as against 4% usually obtained, it is
claimed.
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Sun's Rays for Electrical Power

OR ages, man has been trying to

utilize the sun’s rays for the produc-
tion of electricity and electric power to
operate motors and power plants. Im-
agine what an epochal event the com-
mercial application of such energy
would prove!

Dr. Bruno Lange, a 29-year-old
German scientist of the Kaiser-Wilhelm
Institute, in Berlin, claims that he has
succeeded in transforming sun-rays into

such power, which can be readily adapted for in-
dustrial purposes. His process was effected through
When announced it created a
sensation throughout Europe, particularly among
the power interests, whose holdings will undoubtedly
depreciate in value, should the young scientist’s
The simplicity of his sun-
light-electricity producing machine is surprising.
A laver of cuprous oxide is spread over a thin copper
plate, to which two wires are attached. When a ray
of sunlight strikes the plate, the wires instantly
pass sufficient clectricity to light a bulb, or drive a
The current is obtained at a potential of
The cuprous oxide photo-electric cell
has been experimentally used in America,

individual research.

method prove practical.

motor.
half a volt.

Landing Safely With Your
Hands Off the Controls!

ERE’'S a stunt and foolproof plane
that any novice can fly safely, and
land without a mishap, even though his
hands do not touch the control sticks.

Pilot Henry White demonstrated this
half a dozen times at the Curtiss Air-
port in North Beach, Long Island. As
he waved his hands in the air, the plane
made a beautiful two-point landing. as
you can see. Says its inventor, Albert
Adams Merrill

“The plane will never nose over be-
cause of improper stabilizer adjust-
ment or overcontrol in the hands of an
ignorant or careless pilot. The machine
can neither stall nor dive. It will not
spin and no one has yet been able to
loop it. With the wings set at
maximum angle and the engine cut, our
ship will at once assume the proper
gliding angle and will land if the pilot
does not interfere with it.”

All this is achieved through the auto-
matically controlled, movable wings.
The plane has no stabilizer in the ordi-
nary sense—the stabilizer’s task has
been transferred to the lower wing,
which is rigidly connected to the upper
one. Both move mechanically.

Science and Invention

Dr. Brunc Longe at
hisdesk in the Kaiser-

Wilhelm Institute,
determining effects
of different colors

of light on his photo-
cell. Below—Photo-
cell for transforming
sunlight to elec-

tricity.

Shooting the Mail

E’VE never shot a line through

the air and conveyed mail bags
along it. That’s what our English
neighbors are doing. As the de-
strover H. M. S. Windsor drew
alongside the H. M. S. Nel-

son, a Schermuly gun was

fired from the Nelson;
the line it projected
was shot across to
the deck of the de-
stroyer. A bag of
mail was then
transported along
the line and men-
bers of the crew of
the IWindsor hauled
up the load of mail.

Whistling Pots and Self-
Opening Windows

HE home of the future will be equipped

with numerous automatic conveniences un-
dreamt of today except by farsighted inventors,
believes
Professor
in automatic pans that whistle or otherwise
signal when the food is done.
electric probe dipped into a dish will determine
the exact amount of salt or pepper one likes;
you will not depend upon the cook’s varying

the - well-known English physicist,
A. M. Low. Meals will be cooked

An infallible

taste. Different rooms in your house
will be heated automatically to different
temperatures (prescribed by the family
physician) for activities such as work
or play or sleep. that should be per-
formed in atmosphere heated to various
degrees. Windows will open or close
at one’s desire: no servants will touch
them; a mere whistle will do the trick.

Professor Low feels that inventing
automatic devices for saving time and
labor provides the most lucrative field
for inventors. He himself has built a
machine which makes a cup of fresh,
hot tea for him in the morning. wakes
him with an electric chime when the
tea is ready, and pulls the covers off the
bed five minutes later. He admits that
the device is too expensive for general
use at the present tinie.




We have had rocket
cars and Diesel-engined
cars —finally a com-
pressed air auto has
appeared.

Steel Bow and Bowstring

N archery practice, did you ever

shoot at a target using a bow made
of steel? No? Well, the American
Fork and Hoe Company has just put
one on the market. I[nstead of having
a bow of wood, and a bow string of
cord or gut, the bow proper is made
of V section chromium steel; the string
of twisted steel wires. The bow can be
taken apart; it is rustproof. almost un-
affected by wear, and, unlike wood, will
retain its elasticity and shape despite
constant use. Considering the power de-
veloped, its weight is extremely light.
Marian Hartley of Chicago is seen in-
specting one of the first models.

This Airplane Has Three
Wings
DESIGNING it especially to secure

slowness in descent and slow land-
ing speeds under any conditions without
injury to occupants or machine, Edward
H. Lanier of Covington, Kentucky, has
developed an airplane with three wings
which already has undergone nearly
fifty successful tlights, at altitudes as
high as 3.000 feet, and under the guid-
ance of four different pilots.

The “third wing,” or more techni-
cally the high lift cell or cellule, flares
out over the top of the fuselage and,
according to the inventor, acts much
like a parachute, making it unnecessary
to land the plane in a fast glide at any
time. The main wings are eparated
from the fuselage by a gap of twenty
inches on each side, thereby permitting
direct currents of air to reach the cel.
lule vertically. horizontally or in any
direction in which the plane is moving
and making the cellule especially effec-
tive when in a stall or for a very slow
descent. Tn other words, the air cur-
rents have plenty of chance to reach the
under side of the “third wing” and hold
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Automobile Driven by Compressed Air

NE of the cars to be tried out on
the “Avus,” Berlin’s famous auto-
mobile racing course, is an automobile
driven by compressed air instead of
gasoline. It is the invention of Herr

Erwin  Jungfer of
Silesia. It is stated
that an electric
motor provides

power for operating
the compressor. As
vet no information
has heen given as to
the source of the
electric supply.

S

the plane in a rigid position for land-
ing slowly.

“The third wing or cellule.” said Mr,
Lanier, “lifts more than one-half the
entire weight of the machine from over
the center of gravity and automatically
allows a reduction in the wing surface,
that is, reduces wing lift not over the
center of gravity. The dihedral form

of the under sides of the third wing.
aided by suction lift and a low center
of gravity, produces a rigid vertical sta-
bility in the fuselage sufficient to pre-
vent side slipping into a spin.”
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Keep Eggs Fresh for Over
A Year

UNIQUE machine which pre-
serves eggs for more than a year

has Dbeen developed by the Murray
Brothers Machine Works of San Fran-
cisco. They utilized Westinghouse elec-
trical equipment in constructing it. The
new equipment, which is capable of
handling 34,560 eggs per hour, operates
faster than any others extant, has auto-
matic heat control, is easv to operate,
and eliminates breakage of the eggs.

The machine consists of trays ar-
ranged to move at a set speed 1 one
direction on two endless chains. one
attached to each side of the trayv. The
tray is covered with micarta to prevent
checking or marking of eggs. The eggs
are inserted into holes in the tray. con-
veved to a heating tank. where they are
immersed in a thermostatically control-
led bath of hot mineral oil for a speci-
fied time. Then the eggs are removed
with a huge fork and packed.

As eggs are seasonal products, their
processing plays an important part in
modern food conservation.

Doing Away With
Interference
QUITE often when the listener has

settled down in a comfortable arm
chair prepared to enjoy his favor-
ite station, two radio programs will
come in at the same time. To reduce

.

this annovance as much as possible a
ten kilocycle separation channel is now
maintained between the operating wave-
lengths of broadcast stations.

Dr. Sydney N. Baruch. a New York
experimenter, has perfected a radio
transmitter which he feels will permit
two broadcasters to operate within a
few cycles of each other without inter-
ference. He claims its use required
less than a one-cvcle channel for tests.
as it creates no sidebands in the ether.
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Fig. |—Letters of
metal paint ap-
plied to a bake-
lite or hard rub-
ber panel, in back
of which is placed
agrounded metal
plate, will glow
when touched by
the electrode.
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Above the oval.
Fig. 2— A hair-
thin wire, when
connected to the
machine will ex-
hibit this remark-

able halo. Left.
Fig. 3—An elec-
tric duel may

prove more ex-
citing than the
real thing.

Fun With a Violet Ray Machine

The Old Fashioned High Frequency Machine Stored Away in Your Attic Will Provide
an Endless Source of Merriment Through These Spectacular Demonstrations

ANY people have a violet ray

machine lving around. They do

not realize that they can per-
form a number of striking and very
interesting experiments with it. Several
attractive demonstrations which can
very well be used for impromptu parlor
and lodge entertainments are here de-
scribed.

The average violet ray machine op-
erates on what is known as the Oudin
high frequency arrangement. The hook-
up includes an interrupter comprising a
magnet coil surrounding an iron wire
core which periodically attracts a vibra-
tor spring. The 110-volt alternating or di-
rect current thus interrupted through a
pair of silver or tungsten contacts on the
interrupter spring and screw respectively
also passes through the primary coil of
the Oudin high frequency transformer.
A high frequency current is set up in
the Oudin primary, due to the action of
the high voltage condenser. This high
frequency current in the Oudin primary
induces a current of much higher volit-
age and similar frequency in the sec-
ondary coil of the Oudin transformer.

Fig.4—Two metal
rings produce this
display.

By Thoamas Malloy

The high voltage, high frequency cur-
rent in the secondary winding manifests
itself in a spark discharge.

The average small size violet ray ma-
chine yields a spark about one inch
long when a piece of, wire is inserted in
the socket in which the glass vacuum
electrode is ordinarily placed.

The production of letters of fire as
illustrated in Fig. 1 is a very beautiful

Fig. 5—The circuit is from the high voltage ter-

minal to a nail in the subject's mouth. The high

frequency current travels through his body

and jumps to the lamp filament. Thence to

the filament of the second lamp, to the hand

of the individual holding it and to the ground
through the wire.

demonstration. This display is of un-
usual interest as it was one of the early
cxperiments conducted by Nikola Tesla
nearly 40 years ago. The characters
and even complete sentences may be
formed of wire, metal foil or gold or
aluminum paint on the surface of a
piece of bakelite or hard rubber about
3/16 of an inch thick. - A metal plate
somewhat smaller than the panel is
placed behind it and connected to a
grvound such as a water or steam pipe.
A ground connection should be used be-
cause a more powerful spark discharge
is obtained.

Hair-thin insulated wires when con-
nected directly to the high voltage ter-
minal will exhibit a most colorful glow.
If vou wish, you can shape the wire
to interesting forms. Fig. 2 will give
vou an idea of the effects which can be
achieved.

If you are a fairly good showman,
a great deal of fun can be evolved
before an (Continucd on page 164)

Fig. 6—A beauti-
ful glow will result
if a vacuum elec-
trode is held in a
glass of water which
rests on a groundgd metal
plate.
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A Million Edged Tool

How Metals Are Cut by Modern Multiple Edged Tools Which Travel
at a Rotary Speed of a Mile a Minute

By Alfred S. Kinsey

Professor of Shop Practice, Stevens Institute of Technology; Member Awmerican Society of

F one were to place the cutting edge
I of a steel cold chisel against a piece

of steel and strike the head of the
chisel with a hammer, a chip of metal.
more or less curled, would rise ahead of
the chisel edge. That would be very
slow one-edge cutting. Then, were it
possible to reduce the size of the chisel
till it could hardly be seen by the naked
eve and change its composition from
that of a mass of grains dominated by
iron carbide, called stcel, to a similar
mass of grains influenced by, say, alu-
minum oxide, called manufactured abra-
size, and have not just one, but a mil-
lion or more of these powerful little
tools (Fig. 1) held together at uniform
spacing to allow each edge freedom to
cut, the single-edged cold chisel would
become a million-edged grinding wheel,
with its myriads of sharp surface grains

of manufactured aluminum

Fig. |—Grains

oxide abrasive for grinding. Their sharp,

tough edges will cut the hardest metals as

they are, in wheel form, made to travel at a
speed of a mile a minute.

striking against the metal being ground
at an impact force equal to a speed of
a mile a minute. That would be the
fastest multiple-edged cutting tool.

If these minute tools were sharp and
struck true, the four or six or eight-
sided grains of the metal of the job
would be split apart, cleaved, along their
boundaries, and the resulting curled
chips (Fig. 2) should leave a smooth
surface on the work. But if the wheel
grains were dull, and the spaces be-
tween them, interstices, filled with for-
cign matter, the removal of the particles
of metal, grinding, might be accom-
plished by fracturing the grains through
their fern-like crystals, and the surface
of the job would then have a roughened
appearance.

This million-edged tool is a wonder-
ful example of man’s handiwork.
There is no metal its flying grain-edges
cannot cut, no material too hard or too
rough to resist its penetrating power.

Mechanical Engineers

And they can be made to stay so true
to form that the precision of their work
is almost unbelievable. A change of
position equal to .000005 inch of the
supporting parts of a grinding machine
will instantly be indicated by a change
in the fiery sparks from the edges of
the wheel grains. The best automobile
practice calls for the grinding of engine
parts, like wrist-pins, to be exact within
.0002 inch.

The little grain-tools are of peculiar
origin. Once they were taken from the
mountainside, where they had Dbeen
pressed tightly together by nature, and
the rough-shaped mass, sandstone, had
but to be put in circular form for ser-
vice as the old familiar grindstone.
There were other natural abrasives, like
emery and corundim, which being un-
combined and in the form of chunks of
grit, required an artificial bond of clay.
The cutting edges of these grains dulled
quickly.  Metal working plants were

making things of tougher, harder metals
and materials which required stronger,
sharper grinding wheels.

Then came the romance of the manu-
An experimenter in

factured abrasive.

Photos Courtesy Norton Company

Fig. 3—Electric arc furnaces for making

crystalline aluminum oxide abrasive, heoted

by current generated by water power at

Niagara Falls, Canada. Fig. 2 (right) —

Shavings from the grinding of steel, showing

that the grains of manufactured abrasive
were cutting properly.

Pittsburgh melted some coke and sand
and produced crystals of silicon carbide,
glass from the sand. carbon from the
coke. A few years later some men ex-
perimenting in a shed at Ampere, New

Jersey, discovered that they could pro-
duce an artificial abrasive similar to
emery by using the electric arc furnace
to 1elt bauxite clay, which consisted
chiefly of aluminum oxide. This fused
mass clinker was crushed, bonded and
moulded to grinding wheel form.

Next, the power of Niagara’s waters
was transformed, by electric generators,
to electric energy to supply the melting
heat for the huge furnaces for fusing
the elements of the bauxite clay, for
alundum abrasive wheels, and for elec-
tric resistance furnaces, Fig. 4, to fuse
the sand and coke to produce silicon
carbide for crystolon ahrasive wheels.
These silicon carbide and aluminum ox-
ide abrasives still remain the two prin-
cipal bases of artificial grinding wheels,
known by several trade names like Car-
bolite, Carbolon, Carborundum, Carbo-
solite, Carbowalt, Corex, Crystolon, etc.,
for the silicon abrasive, and Adamite,
Alowalt, Aloxite, Alundum, Borolon,
Calcinite, Carbo-alumina, Combin,
Corem, Corolox, Corowalt, Dessus,
Diamantite, Jeddite, Lvonite, Oxaluma,
Rebite, Rex, Rexite, Sterlith, etc., for
the aluminum abrasive.
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The first manufactured abrasive, sili-
con carbide, is of special service because
of its extreme hardness, although com-
paratively, it possesses but little tough-
ness. On the other hand the aluminum
oxide, while not quite so hard as the
silicon carbide is much tougher. These
characteristics definitely place each of
the two abrasives in its own field of ap-
plication, i. e., silicon carbide wheels for
metals of low tensile strength like many
machine parts, and the aluminum oxide
wheels for metals of high tensile
strength, such as gears, alloyed steels
and tools which have been hardened and
tempered. These same abrasives apply
to the grinding of forgings, castings,
and machine parts of other metals be-
sides steel.

The grains vary from a coarse size
which will pass through a screen having
eight openings to each linear inch, No.
8, to No. 240, the finest, which have
been screened through meshes so small
that there are 240 of them to each linear
inch, or 240 X 240 equals 57,600 meshes
per square inch. Sizes of grain finer
than 240 up to 600 are prepared by
special methods other than screening.
The abrasive grains are held together,
or bonded, by the use of feldspar, fu-
sible clay, or silicate of soda, water
glass, shellac, rubber, or bakelite. Grits
and bonds are run into metal molds, the
forms dried, shaved to size, burnt,
trued, brushed, and graded as very soft,
medium, hard, very hard. Balance and
speed tests complete the preparation of
the wheel for its mission.

Nothing could be of greater impor-
tance to this remarkable structure than
the bond which holds the grains accu-
rately spaced, sometimes called control
structure, and produces the required
clearance between their cutting edges so
that they can deliver the effect of the

blow due to centrifugal force from the
revolving wheel, well under the surface
of the metal job. Nature supplied this
bond in the old grindstone by using the
pressure due to the weight of a one-mile
thickness of ice back in the glacial
period. Man makes a much stronger
and more durable bond by the use of the
high-temperature furnace, which en-
ables the unseen natural law of cohesion
to exert an unimpeded combining effect
on the particles of grain and bond.

Science and Invention

It is intended, of course, that a grind-
ing wheel should be used for the specific
work for which it was designed. The
cutting action of the millions of grain-
tool edges determines the practical value
of the wheel. The silicon carbide abra-
sive may have its grain broken and the
wheel will become glazed if it is used
on too tough a metal, whereas the
aluminum abrasive is peculiarly adapted
to tough materials, and when used there
the grains remain sharp. Some typical

141

Photos Courtesy Norton Company

Fig. 6—Grinding the tougkest steel safe door
mechanism with manufactu-ed abrasive wheel.
Fig. 4 (left)—Electric resstance furnace for
making silicon carbonide abrasive, heated by
current generated at Niagara.

illustrations may be of value:

(2) The less refined the work, the
coarser the wheel may be. The rough
grinding of castings, snagging (Fig.
7) is done with coarsz grained wheels.

(b) For smooth grinding the grain
must be fine. Drills, taps, reamers,
other small tools and precision work re-
quire comparatively fine grained wheels.

(¢) Flat surface work is best ac-
complished with rather coarse soft
wheels.

One of the common mistakes is that
of running a grinding wheel too slowly.
Just as it required a hammer blow to
drive the cutting edge of the cold chisel
into the metal to remove a chip, so the
grain edges of a grinding wheel must
penertate the metal surface of a job
by the force of impact of grains and
metal due to the speed of the wheel,
and as this (Continued on page 181)
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Below—The water-jump on
No. 7 consists of a wood
incline and a small mirror
with putty around the
edges. The putty is painted
forest green to simulate a
moss-grown bank,
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Nine Hole
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Left—A view of the com-
plete course. Compare this
with the diagram at the
bottom of the page. Below
—This picture shows the
method of holding the club,
and also an interesting
hazard.

Colf Course on a Card Table

midget-golf enthusiast of his sport,

for with this card-table course he
can enjoy a foursome at his own fire-
side.

Nine holes, with all sorts of hazards,
including a water-jump, are built on a
wood hase thirty inches square, and the
coniplete set weighs only twelve and one
half pounds. As all of the equipment,
even the miniature settees and beach
parasols, are securely fastened to the
base, it can he leaned against the wall
behind a door or stored in a closet when
not in use.

After various experiments the writer
found that a three-eighths-inch steel
ball-bearing made a very

BAD weather need not deprive the

r

By Hi Sibley

directly below. Bore the holes about
Y5 in. deep with a sharp, 3§ in. bit. If
you are confident vou can get the holes
in their proper locations, it is well to
bore all nine hefore going ahead with
any of the other work. This permits
turning the board upside down and get-
ting all the chips and sawdust out. The
edge of each hole should be beveled
with penknife and sandpaper, Fig. 3.
Now start with No. 1 hole (Fig. 4).
Note that all greens, except Nos. 6 and
& are 5 in. square, outside measure-
ments. FEach green and fairway is car-
peted with green felt, similar to the ma-
terial used on billiard tables. This ma-
terial generally is sold by the inch, at

about 5 cents per inch in 36 in. widths.
Eighteen inches will be sufficient, taken
from a yard-wide piece. It will he
necessary in this case, however, to piece
the material here and there by bring-
ing edges together, flush, and glueing to
the base board. Such seams are practi-
cally invisible if neatly laid.

Apply glue around the hole in the
base and lay the green felt over it—the
hole having first been cut in the cloth,
however. Be careful not to cut the
holes too large in the felt. That is an
easy blunder to make with this kind of
material.

A wood “hump” is glued down under
the fairway of No. I, as shown, and

the felt laid over it. The

satisfactory ball, and for a
club we used a moulded lead
head on a dowel stick.

The nine holes are laid
out to give as great a variety
of plays as possible in this
limited space, making a par-
26 course.

For the base select a light,
soft wood, such as white
pine, redwood or cedar. The
timber should be 34 in. thick
and 9% in. wide. net sizes. I
Three of these boards, 2814
in. long. are placed together 2
and secured with the side
pieces of 34 in. by 174 in.
pine doorstop, mitred at the
corners (Fig. 1). Flat-head
brass wood-screws are used,
well countersunk. Clips or
jew nails, are driven into !
the underside to hold the
edges of the hoards flush,
and the top surface is well
sandpapered.

Next lay out the hole lo-

3/16 in. wood strips around
edges of green and fairway
are nailed down over the
felt with small brads. The
wood arch on this hole is a
simple job of whittling.

On No. 2 is a right angle
turn, with a carom-block
(Fig. 5) set at 45 degrees in
the corner. Two putty
mounds are located a few
inches from the tee, and a
pair of small bottle corks
at the entrance to the green.
These obstacles can be

placed at vour own dis-
cretion, depending on how
easy or how difficult you
wish to make your course.
An inside loop makes an
interesting play on No. 3.
This is constructed of a tin

crescent, supported by wood
blocks (Fig. 6). Bent to

the proper curve, it will bea
physical possibility to make
No. 3 in one. although par
is two. (Cont'd on p. 166)

cations as shown in Fig. 2,
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 An Eleciric Floor Waxer
You Can Make

Luxurious, High Polished, Floors Can Be Yours. All That

Is Necessary

Is An- Old Fan Motor, a Few Pieces of

Scrap Iron, Odd Lengths of Wood, a Little Work on
o Lathe and the Device Is Practically Completed

By Gale Vance

POWERED floor waxer is a

vexing thing. It's too costly for

the average home because only
seldom needed. and it's well nigh indis-
pensable when the need arises. That’s
why renting them is the popular thing
to do. Unless, of course, you have a
flair for making things from odds and
ends, in which case you can make one
in. we’ll say, a short afternoon.

Of prime importance is the motor—
of good starting torque, high speed and
ability to run under a load without over-
heating.. 1 used a heavy duty sewing
machine motor; believing this to have
ample power—but it was slightly over-
taxed and right here let it be said that
an ordinary 14-inch fan motor. develop-
ing about 1/12 H. P. will be about
right. You may even have a 1/6 H. P.
motor and while this is large and
will add quite a little to the polisher
weight, it will have plenty of pull. In
other words a range from 1/6 to 1/12
should be all right. And if the motor
has a round housing so much the better.

This motor is first fitted into a suit-
able supporting block, being 8 inches
long, 4 inches wide and 2 inches thick,
with the ends rounded and a half circle
cut from the top, near the front end,
very slightly larger than the motor.
The clearance is for a cushion of
rubber. ’

A piece of 74 inch thick, 34 inch wide
strap iron about 4}% inches long was
bent to the shape shown and used to
hold the motor in place. A piece of
inner tube was laid beneath the motor,
the strap iron screwed down. then the
bolt inserted in the hole through the
top. the nut being between motor and
strap iron. By holding the bolt sta-

tionary and turning the nut, the motor
is held very snug and rigid. This piece

will vary in length and shape according
to the motor you use. .
Finding that the motor block is all

right, the motor was removed and a
34-inch hole bored diagonally from the
rear end of the block to a point under
the motor cut where another hole of the
same size was bored to meet it. The
handle is a 3-foot length of seamless
steel electrical conduit pipe 34 inch in
diameter, outside measurement. This
pipe was covered with best quality
liquid glue and driven into the block as
far as possible.

A suitable hardwood handle, 8 inches
in length and with a maximum diameter
of 14 inches, was turned from a block
of wood which first was bored from end
to end until the point of the bit showed.
A plug was tapped into the open end
and sawed off and the live lathe center
placed here, with the other end at the
tail stock, and the piece was turned to
the shape shown. This, too, was glued
to the other end of the handle, being
driven to a tight fit. Then the end hole
was enlarged slightly and the 15-foot
length of rubber insulated flexible cable
was threaded down the pipe and out
under the motor. The wires from
the motor were soldered to the cord
wires, the motor put in place and the
slack pulled back up the handle. This
completed the assembly save the

The drum just before removing from the lathe.
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Above—The polisher in use. Note that only

one hand is needed to guide it. Left—Close-

up of the final assembly. The belt is a band
cut from a heavy duty inner tube.

drum, drum covering and the drum
supports.

The drum itself is 5 inches in diam-
eter and 8 inches long and has a }4-inch
wide groove cut ¥4 inch from the right
end for the belt. Fir was used but
white pine or any other wood will do.
The live and dead center marks were
then bored about 1 inch deep to start
the lag screws. Two 4-inch thick, 174~
inch wide strap irons, 1174 inches long
were cut, drilled and bent to shape for
the dvum supports. Round head No.
10 screws 1 inch long, held the irons to
the motor block and the 24-inch long
lag screws were used for axles. To
prevent rubbing, one or two washers
were placed each side of the strap irons
over the log screws. Before the right-
hand lag screw is put in place, cut the

The motor block. The hole bored in the back
is for the supply wires.

belt from a very heavy inner tube about
V4-inch wide and slip it in the drum
groove and over the motor pulley.
Now plug in and see how it works.
The ratio of the polisher shown was
10 to 1, which gave a normal drum
speed of about 100, but up to 200 r.p.m.
for the drum will he satisfactory. The
nmotor used -is especiallv convenient,
save that it was a little undersized, since
it has a (Continued on page 172)
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| New ’Tools You Can Easily Make

A Little Effort, Spare Time, and Easily Obtainable Materials Will Be

Well Spent in the Production of Several New Tools.

This Month We

Feature a Novel Motor Mount, an Emergency Spur Center and a Handy

HILE most of his pattern work
is handled by a patternmaker,
oftentimes the machinist is con-
fronted with making a simple wood
pattern himself. Customarily, the ma-
chinist takes a wood block, clamps it in
the four-jaw chuck and pro-
ceeds: This is practical for solid
patterns, but when split patterns
of the simplest form are encoun-
tered complications arise. Us-
ing~the face-plate and center is
not always ideal, and purchasing
or making a regular spur center
is not always warranted by the
amount of work handled.
The spur center illustrated
may be easily and quickly

made. Simply procure a bolt
or screw of any diameter ANGLE
preferred, and a large wing IRON

nut. Saw off the screw head
and face off that end of the
shank. Then turn a point at
the thread end of the bolt.
The wing nut is then screwed
up tightly to the end of the
threads. On the larger sizes
the wing nut may be pinned
to the shank. Lastly, file the wing
nut to the form illustrated and
also file each wing to a sharp

edge.
When mounted in a drill or
scroll chuck, this little center

functions as well
as a regular pat-
tern spur center.

From the very com-
mon wing nut and
bolt a spur center in
practically any size
can be made.

The motor mounting
system illustrated, might
be considered unusual in
that it permits of driving single pulley
machines at three or four speeds, de-
pending on the number of steps in the
motor pulley. If, however, the ma-
chine to bhe driven is already provided
with say a three-step pullev. then in
conjunction with this improved motor
drive it is possible to actually attain
either nine or twelve speeds. This is

SLIDE RODS

Device for Power Tapping

By Joseph Pignone

This motor mounting permits the belt to be
shifted for speed changes and also assures
proper tension and alignment.

easily accomplished, since the motor
mounting block is pivoted and also
slides along rods secured on a base.
Sliding the motor block also assures of
perfect alignment with the driven ma-
chine. N
Lven were the speed change feature
not necessary or taken advantage of, the
arrangement of a pivoted drive motor
still offers decided advantages over the
conventional rigid mounting, especially
for light, high speed transmission to
machines subject to intermittent loads.
Very frequently, unless conditions are
ideal, round belting is inefficient for
either of two reasons, either it is drawn

Regdular ‘7&}) Holder

Wa,s hers

too tightly when installed, or it has been
stretched too loosely through usage.
Since round belting seems to be most
popular for light machines, a genuinely
practical solution of its drawbacks
should be welcome.

The arrangement suggested by the
illustration prevents excessive bearing
wear and power losses resulting from
tight belts and overcomes the equally
inefficient condition of loose belts. A
correct compromise is effected by a
suitably stiff spring to draw the motor
away from the machine.

Another important possible adapta-
tion for this unit is in connection with
grinding operations in the lathe.
The slide rods may be elongated and
mounted on a backboard behind and
over the bench lathe. This arrange-
ment makes it possible to drive the
conventional grinder which mounts
on the slide rest, with greater ease
than is ordinarily possible. It is to
be remembered that slide rest grind-
ers are required to function at vari-
ous positions along the lathe bed, and
this makes the drive belt problem a
cumbersome one. The uniform belt
tension that this unit assures makes
it ideal for this purpose.

The details of constructing the
device need not follow the illustrated
ones, although if a light motor is to
be used, constructing the base blocks
of hard wood will be amply satisfac-
toryv. The angle irons, shown in the
drawing, that support the slide rods
may extend completely across the base
block face, thus materially strengthen-
ing it; the base mounting bolts should
pass through both irons and block. For
average purposes, and for motors up to
one-sixth horsepower, the suggested ar-
rangement will prove very reliable.

One of the most unreliable operations
connected with ordinary bench lathe
work is hand tapping a true, cleanly
centered thread with ordinary tools.
Nothing short of a turret machine tap-
ping attachment is really intended for
this purpose.

For ordinary purposes, the conven-
tional method of turning the work, by
hand drawing the belt, and holding the
tap with the other hand is tolerable.
Some bench (Continued on page 174)

This device will enable you to use your power-
driven lathe for tapping purposes.

60 °counterbore
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Cook While You Play

LUG into the current supply and put
in your meal—that's all you need
do witlh one of thése eleciric fireless
cookers. Forget your roast, vegetable
and pudding or cake till they are to be
served. . . . The kitchen will remain cool,
a decided advantage on these hot days.
For picnic and iweek-end motor trip
use as well as indoor cooking. the vessel
will prove handy. Once heated, even
though the current is turned off. a fairly
even temperature will be maintained for
several hours. By the time you reach
the countryside, lunch will be ready for
vou.

To make the carrving of it easy, a
wooden handle has been provided, as
well as an insulated lid that clamps on
tightly with a bail lock. The cooker
itself will withstand hard wear; it is
chiromium plated, 1338” high and 107
wide. The three compartments consist
of a large round pan 622”7 X 7" and
two half-round ones 312”7 X 77 each.
Tested and approved
in our laboratory.

Turns Wself
Off

\ N 7TANT to read

yourself to
sleep, secure in the
knowledge that your
lamp will be auto-
matically turned off ?
Or the radio? Or
some household ap-
pliance? Use an
electric light switch
that has a timing ele-
ment. Just decide when you want the
current turned off, set the toggle, and
vour will shall be done. This model will
clock a three-minute period as accu-
rately as it will a thirty-minute one; it
can he set for any interval from three
minutes to half an hour. Other models
arec adjusted for seconds and hours.

Name and addresses of manufactur

N———

Science and Invention

Even in the laboratory it will
be found a Dblessing for the
electric soldering iron. Test-
ed and approved.

. .
Cooking by Weight

UITLE often you have

trouble in following
recipes accurately because
they call for a cup or a few
tablespoons of certain ingre-
dients. The average kitchen
scale gives a reading in pounds or frac-
tions of pounds only. FHere’s a scale
designed to take the uncertainty out of
cooking. Its vari-colored dial tells you
at a glance what the equivalent of a vol-
ume of staples (as milk, flour, shorten-
ing) is in ounces or pounds. A table of
weights and measures, as well as cook-
ing periods of meat and fowl are given.
Tested and approved in our laboratory.

-
e
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Range of Many Uses

HE latest model electric

range, pictured here. pro-
vides: the
well-
known
quick-
cooking
units, a
smokelets
broiler
pan and
an oim-
proved
trav he-
neath the cooking
platform to insure
cleanliness, a shelf
directly above the
platform with a
condiment set. an
adjustable mirror
a warming com-

it

ers supplied upon request
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 Scientific Aids
to Your Comfort

By Mary Jacobs

partment, a sloping switch panel with
casy-to-read lettering, a towel rack, an
electric clock for automatic operation,
and either a seven-cup coffee percolator
or a portable electric cooker.

Keeping Garments Fresh
and Dainty

Y, how cleaning bhills do mount in

warm weather. It seems that as
soon as you don a freshly cleaned and
pressed silk dress, it becomes wrinkled
and messy because of moisture. Voiles
and other delicate cottons actually wilt.
What a strain it is to both your temper
and pocketbook to keep clothes neat and
dainty.

Wiy not economize and do the dry-
cleaning of non-washable materials, and
the washing of fine cottons yourself?
Don’t try to clean silks in gasoline,
naphtha or other fluids which may ex-
plode unless carefully handled. — Not
only are they dangerous to handle, but
thev work havoc with your hands.

Simply place the garments and other
materials to be cleaned in this container,

(Continned on page 1380)
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A Workbench

from an

Old Bedstead

You Can Make the Workbench You Need
So Badly from Scrap lron Which You Will
Be Able to Salvage from an Old Bed

By Charles H. Alder

a workshop, outside of tools, is
a good, sturdy workbench. Work-
ing on makeshift workbenches, kitchen
tables and soap boxes is nearly as an-
noying and inconvenient as repairing a
wrist watch on the floor. Kitchen tables
serve as workbenches in many home
workshops merely because so few real-
ize how easily and inexpensively a first
class workbench can be made.
Perhaps you needed more bench room

Q.BOUT the most essential thing in

Science and Invention

it. You will find its construction simple.
The first thing to do is to dig up an
old bed, preferably one of the folding
kind that people throw away after hav-
ing made several valiant efforts to sleep
on. The f{folding variety of Dbed is
generally a mass of angle iron and one
such bed will make a fine workbench.
Old bed frames are just as good, but
if you use bed springs youwll probably
need two or more frames in order to
get sufficient angle-iron of which to
make a workbench. You can

make your workbench of heavy

or light material, as old beds can

be found made up of different

sizes of angle-iron. Where can

old bheds and old springs he ob-
tained? Well, try the attic, the

cellar, that empty lot near by, or

a city dump. City dumps are,

as a rule, chuck full of old bheds

and springs. A trip to a good
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The method of bracing employed insures rigidity
ploning wood

and prevents ‘see-sawing'' when
parallel to the long edge of the bench.

or maybe you had just acquired one of
the small motor-driven workshop out-
fts.  You decided that a workbench
would fill the bill. The first thing that
vou did was to price them in the tool
catalogs and magazine advertisements.
What happened? Your vision of a nice
angle-iron workbench faded away; vou
felt blue and downcast. The ads ran
like this: ONLY $10.00 plus fresght.
Some were more expensive. You
couldn’t afford one. So you hied your-
self to the attic or cellar and dug out a
rickety old kitchen table or something
worse and are now using it as vour
workbench.

Now, isn’t that right? Well, you can
have that nice workbench for $1.60 plus
a few hours of pleasant work making

size city dump is a real treat
and quite fascinating, too.

Take the bed or bed spring and
study it thoroughly with the pur-
pose in mind
of figuring
out the easi-
est way that
a bench could
be made from
the particular
bed that you
have chosen.
All - beds are not
made alike and some
beds are constructed
in such a way that
very little effort is
required to
convert the
bed into

June, 1931

The workbench provides ample working surface and also has a shelf
beneath it where you can put materials you often use.

a serviceable workbench.

After vou have decided just how
vou are going to utilize the ma-
terial that you have, cut the angle-irons to
the lengths that you want them, drill the
necessary holes intheangle-irons,and then
if the bed is rusty, wirebrush the pieces
and assemble them with 14” stove bolts.
I suggest stove holts because they give
a nice appearance and have nearly tlat
heads. Use larger bolts if you use the
larger sizes of angle-iron. My work-
hench is 317 in height; 6’ long and 30”7
wide. The shelf is one foot lower than
the bench top and is 5 long and 207
wide. T used 28 of 17X 10” lumber
and it cost me 5S¢ per foot—$1.40. The
stove holts came to 10¢ and were pur-
chased in the ten cent store and like-
wise was one can of black lacquer
—GRAND TOTAL—$1.60.

The feet for the workbench were
taken off the legs of the bed. Tioles
were drilled in the legs of the work-
bench and the feet were holted on. To
prevent your planes and other tools from

(Continued on page 177)

Note the length of angle iron cross-wise of
the bench. It supports the center board
and keeps it from sagging.

The little iron feet, one of which is shown,
were taken off the legs of the bed and

bolted to the legs of the bench.
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.Home Machinist

Another in the Series of Practical Suggestions . . .
Improved Methods of Handling Screws, to Grind
Parts Easily, to Do Vise Jobs and Make Fittings, for
Working with Pipes and Other Round Parts, and for
Measuring in Difficult Places, Are Detailed

By George A. Luers

Supervisor of Ordnance Design, Naval Gun Factory, II'ashington, D. C.

IGHT screw bolts and slipping
screw drivers do not help shop

work. If a tight screw must be

metal and glazing. The piece
of paraffin or candle is held
against the wheel while turn-

GRIP FOR PIPE
OR
RCOUND STOCK .«

started, grip the work along with a
short screw driver in the vise, as shown
in Fig. 1, and with a wrench turn the

ing, as in Fig. 2.
The grinding of soft rubber
is a job frequently required in

screw driver. The vise will prevent the shop. To cut soft rubber
slipping of the driver irom the slot.
On large sized jobs, this procedure

cannot be followed. A simple and ser-

PREPARATION OF GRINDING WHEEL,
\ FOR CUTTING COPPER OR BRASS

viceable method to hold the driver in ~ VR G
the screw slot, is to put emery on the C:j"-f
end of the screw driver. Dip the tool \’

into coarse emery and the grip will defy .

hard turning without slipping. A small
can of emery should be part of the
screw driving equipment.

When work requires the use of wood
screws, such as securing nietal plates to
hard wood, a good method is that of
boring a small hole and using a half
screw as a tap. The improvised tap
cuts a thread and permits the insertion
of the screw without danger of splitting ’g§ Z
even the hardest wood. The same tech-

GRINDING
WHEELS

CUTTING SERRATIONS IN A
WHEEL FOR GRINDING SOF T RUBBER

PATCHING A CHIPPED GRIND
STONE.-ONE PART SAND
AND ONE PART CEMENT.

VISE

WRENCH Fig. 2—Hold a paraffin candle against your

grinding wheel, as it revolves, to prevent iis

filling with metal and glazing. How to repair

a grindstone, and prepare emery wheels for
grinding india rubber.

rapidly, a wheel should be prepared as
shown by grinding serrations in the
edge by means of another wheel. The

TO PREVENT
SCREW ORIVER POINT

SLIPPING
S DIPPED

IN EMERY

FOR
ENTERING
'WOO0D SCREWS METAL
\ PLATE

TAP FORMED FROM WOOD SCREW

HARD WOOD OR FIBER

Fig. 1—Driving screws into metal, wood, hard

rubber and fiber.

nique is also advantageous for use on
hard rubber or fiber, especially on elec-
trical work where insulating material
is to he secured.

An unusual treatment for a grinding
wheel is to fill the surface with paraffin
or candle wax. This is an excellent
“practice when grinding brass or copper
and prevents the wheel from filling with

Fig. 3—A handy addition to the vise is the
vise bar. It will hold long circular work in
position, like a tinsmith's stake.

TURNING BAR IMPROVISED wamcu]
‘[ [} FOR LARGE PIPES,
0 CYLINDERS, ETC

BOLT AND NUT

Fig. 4—Here we have an improvised wrench for work-
ing with large pipes or round stock, and grips for same.

serrated wheel will cut soft rubber and
other similar soft materials.

Sometimes a grindstone is chipped by
being dropped. The repair of a grind-
stone can be effected with a preparation
made of equal parts of cement and sand.
If the broken area is thoroughly cleaned
and the patch set in, this will give ex-
cellent service.

MICROMETER

SPECIAL
GROUND
SURFACES

N

MEASURING
AN INSIDE

s

DI

_

MEASURING

DEPTH

Fig. 5—Calipers and a micrometer will enable

you to measure the diameter of a drilled

hole accurately; a surface gauge, inverted
into the hole will give its depth.

Gripping irregular work in a vise
for chipping and fitting can often be
best done by clamping one end and
blocking the other. An arrangement to
illustrate blocking is given in the upper
view, Fig. 3. A piece so supported can
be held rigid, while it may not be pos-
sible to hold the work by gripping alone.
Sometimes the extended end can be car-
ried by a block on the bench. Where
gripping {fails, try to hold the work in
the vise jaws to prevent it turning. On
long circular or tubular work, a vise
bar or stake is useful. The form of

(Continued on page 185)



RETAINING SPRING
SHOULD BE TIGHT
AND NOT

BROKEN _

L

ALL COTTERS

AND WASHERS

SHOULD BE IN
PLACE

ILLUSTRATION SHOWS
BRAKE OF THREE
SHOE-TYPE

1 a\ r\‘ a\,y\, A l’\; "\’ b

OROP OF OlL.
TO CAM AND
EACH PIVOT
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Things You Can

FOI‘

equally as effective for
woven lining. semi-
molded or molded lining.
The brakes should grip
as well as new ones if
they are not worn too
thin.

Not only is the auto-
mobile key difficult to
replace but the car is

APPLY

Follow these suggestions if you want your brakes to

function smoothly.

OR summer service it is essential

that the brakes be in the best of

condition.  The small enclosed
brakes of cars equipped with four wheel
brakes usually collect gummy dirt be-
cause the oil in wheel bearings gathers
dust and it collects on the brake lining.
When the lining becomes glazed the
grip is much reduced in strength, and it
is almost impossible to make a quick
stop. To condition the brakes, first re-
move the wheel. A steel wire brush
is used to clean the surface of each sec-
tion of the band. A slight amount of
grease or oil is applied to the cam and

/KEY FILED TO FIT IN PLACE OF BLADE\

SMALL BRASS
SCREW BOLT,

/

llml il
L
L

LEATHER

@

KEY CASE

each pivot pin. The tension of the re-
taining spring should be examined. If
the spring is weak or broken, renew.
With a rag dipped in gasoline, clean
the inside of the brake drum thoroughly.
Wipe the surface of the drum and brake
lining clean and dry, being sure that
the lining has been thoroughly scoured
with the wire brush. This treatment is

useless without the start-
ing key. [For this reason
it should be attached to
the other keys usually

carried, or to some personal possession.
A novel means used by one owner is to
attach the kev to his knife, as shown
This was done by

in the illustration.

BALL AND SOCKET CONNECTIONS
IN THE STEERING GEAR

CLAMP BOLT
SHOULD BE
SECURE
EXAMINE FOR

The vital points in steering-gear parts and

their adjustment. To the left—Any one of

these methods will keep your automobile keys
just where you can always get at them.

filing one end of the key to the shape
of the pivoted end of a knife blade.
Taking out the small pin in one end of
the knife permitted him to insert the
key in place of the blade. Another
owner strings several keys on a small
brake-lining rivet, through the eves of
the keys, as shown in the illustration.
He has a rattle-proof holder that is not
at all bulky to carry in his pocket.

A small piece of leather, with a glove
fastener, plus a very small screw is the
method used by another owner. The
leather folds twice and the glove fas-
tener keeps the folds shut. The brass
screw is long enough to pass through
the number of keys that are to be car-
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O

OU.I' Car

Putting the Brakes in Good Condition, Checking
Up on Steering Gear Connections, Adjusting the
Horn, and Refinishing the Running Boards Are
Important Elements in the Care of Your Car

By Arthur George. Consulting