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It guarantees tbrougbout permanent total
disability which begins before age 6o
$100.00

A MonTtHLY DisaBiLiTy INCcOME of
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A Casu PayMENT to your beneficiary of $20,000.00
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L.ooking Ahead
With the Editor

April—Engineering Number

N our modern civilization, engineering plays such

an important role that SCIENTIFIC AMERICAN readers
have requested an issue containing more than the usual
number of articles on the subject. This we have
scheduled for the month of April. Articles in that
issue will take the reader on an imaginary journey,
first to New York where the Chrysler Building has
recently overtopped all other man-made structures;
thence through a roundhouse where he may see the
human as well as the technical side of railway engi-
neering; from there to Montana to see a huge coal-
stripping mine; on down to California to see the
result of a novel method of land fertilization by
engineering methods—by reclamation; and finally,
to France to watch the unique construction methods
used in building a beautiful concrete arch bridge
which is just about complete. Along the way, the
reader-traveler may stop off to see smaller but none-
the-less interesting projects wunder construction.

Snapshots From the Air

HEN you travel by train, steamer, or automobile,

you probably take along a camera. When you
made that last journey by air or took that last short
hop, did you think of carrying a camera? You probably
didn’t realize that the amateur can take pictures from
the air as well as on the ground. Read the article on
amateur aerial photography in a coming issue so you
will be prepared before you take to the air again.

“You Can’t Win!”’ Against Them

HE joke: ‘‘Another policeman for New York!”’

which used to be in order when an Irish boy was
born, is out of date. New York City policemen are now
made, not born. They go through a rigid course of
training in the new Police College which gives them
not only a knowledge of the business in hand but also
an understanding of criminals. This truly scientific
college, on the faculty of which there are many
able men, will be discussed here in the near future.

Secrets of the Mummies

OU’VE heard so much about Egyptian mummies

that you realize how many scientific facts can be
learned from them. It isthe same with the mummies of
ancient Peruvian Indians. An article on hand, based
on mummy and skeletal evidence, gives an insight into
their culture and some of the diseases from which they
suffered. Very little has been published on this sub-
ject heretofore, so you’ll find this article stimulating.

Every Issue Fully Illustrated

Read this magazine carefully. If you like it, you
will like succeeding issues also. Better make sure
of getting it regularly every month. A subscription,
costing only four dollars, brings 12 issues to you.

Among Our
Contributors

H. Barjot

R. BARJOT of the
faculty of the Uni-
versity of Bordeaux has
been an attaché on the
staff of the great
Belgian mining company
in Africa, the Union
Miniére du Haut-
Katanga, which, al-
though a young concern,
has the world monopoly of radium produc-
tion and whose copper production bids fair
to lead the world. When his Arctic power
project was submitted to the French
Academy of Sciences, the president of the
Academy, M. Lecornu, discussed it favor-
ably before the Institute of France, pointing
out its economic importance for the future.

Carl G. Hartman

R. HARTMAN of the Carnegie Insti-

tution chooses to do advanced re-
search in embryology at Johns Hopkins
University. He is a Texan, and his past
research has involved studies of the habits
of solitary wasps, the embryology of the
’possum, and the physiology of reproduc-
tion. Most of these researches are of a
nature to arouse defense mechanism in the
minds of some people but Dr. Hartman be-
lieves in calling a spade a spade when by so
doing he can demonstrate scientific truths.

Peter V. Karpovich

OT content to accept old theories rela-

tive to the speed and efficiency of swim-
ming strokes, Professor Karpovich preferred
to determine facts. With his ingenious
Natograph, he has already upset some
old beliefs and it is possible that his
further researches may revolutionize cer-
tain phases of physical education teaching.

R. W. Wood

ROFESSOR WOOD, of Johns Hopkins,

is a widely known figure in the world of
physicists. His work consists mainly in
experimental rather than formal teaching.
The number of interesting researches he has
led—such as submarine location (during
the World War), mercury telescope mirrors,
exposing of Blondlet’s famous, or rather
infamous, ‘“N-rays,”” the super-sonic ray
(the “death ray” of sensational periodi-
cals)—are almost unlimited. He works
on things that are intrinsically interest-
ing and he makes them extrinsically more so.
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Bring the World’s Knowledge
into your Home!

Give yourself and
your children

this completely NEW

ENCYCLOPAEDIA
BRITANNICA

PEN the windows of your mind—today.
Bring into your home at one stroke the
knowledge, the wisdom, the practical experience

of 3,500 world-famous leaders of
thought and action. Give your
family —your children especially
—the greatest knowledge book of
all times—the new Encyclopaedia
Britannica.

A $2,000,000
‘““home university”/

RESH from the presses, made new

from cover to cover at a cost of more
than $2,000,000, here is a Britannica
that marks a new epoch in home
education.

Never before has knowledge been
made so instantly accessible—so easy
to grasp.

Authorities from 50 different coun-
tries write its thousands of articles—
bring to your home the learning of the
great universities, the discoveries of
science, the practical wisdom of suc-
cessial men and women in all walks
of life.

All the world’s wonders

15,000 superb new illustrations,
many in color, give vividness and
charm to the fascinating pages of the
new Britannica—give you the whole
world in pictures.

A magic book —that’s what you'll
say about this mew Britannica. Now,

SCIENTIFIC AMERICAN

SRS SERSE

FOR OLD AND YOUNG ALIKE

Children love to browse through these fascinating vol-
umes. The new Britannica assists with school work, brings
out unsuspected talents, helps children “find themselves.”
THE MAHOGANY BOOKCASE TABLE SHOWN ABOVE IS INCLUDED WITH EACH SET

in these 24 marvelous volumes, more
swiftly, more easily than ever before,
you can explore any science, any in-
dustry, any phase of knowledge that
you please—all without leaving your
own home,

Ask any question, and the mew
Britannica tells you the answer. Yet
the mew Britannica is more than a
mere answer-book. It is a book of
richer opportunity—a vital force for
self-advancement. With the Britannica
always at hand you can make even
your minutes help you to success.

New opportunity for
all the family

VERY member of your family can
find practical everyday help in this
marvelous book. For men eager to get
ahead it is a real aid to greater earning
power. For women it is a guide in all
the activities of the home and

r—------’--- =

SPECIAL OFFER
New low price—$5 down

ASS production on a scale never
before possible gives you these
books at a third of what they would
otherwise cost, for less than any wholly
new Britannica in 60 years.

And while this offer lasts an initial
payment of only $5 will bring the en-
tire set together with the handsome
bookcase table to your home. You can
pay the balance on one of the easiest
time payment plans ever devised.

Send for FREE booklet

Act now! Get this NEW Britannica at the
present low price. Send
for our free illustrated
booklet. It contains
specimen pages, maps
and color plates, and
gives full informa-
tion. Fill out the
coupon and mail
today.

<

I

every outside interest. For
children it provides an end-
less fund of fascinating things
to make and do.

Give yourself and your
family the chance to profit by

obligation on my part, your 56-page illustrated
booklet describing the mew Britannica together
with low price offer, etc.

ENCYCLOPAEDIA BRITANNICA, Inc. 8.A.3—F.2 l
342 Madison Avenue, New York City

Please send me by return mail, without any

SEND FOR FREE BOOKLET TODAY

. Name
this modern knowledge book.
: AdTviss
City State

L---—------------_J
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The combined ton-
nage of Admiral
Dewey’s fleet in the
battle of Manilla
Bay was 19,000
tons—Iless than the
tonnage of the
Pennsylvania or her
sister ships, the
California or the
Virginia, the new
electrically driven
ships in the serv-
ice of the Panama-
Pacific line.

BIGGER than
Dewey’s whole fleet

UILT not for war but for peace, the 35,000-ton

S. S. Pennsylvania is not only bigger than all

the ships of Dewey’s heroic squadron put together,
but more efficient than any of them. Her 17,000-hp.
motors have enabled the Pennsylvania and her sister
ships, the California and the Virginia, to cut the

For THE HomME—General Electric and its asso-
ciated companies manufacture a complete line of
electric products and appliances, including G-E
Mazpa and G-E Edison Mazpa lamps, G-E
refrigerators, G-E fans, G-E vacuum cleaners,
G-E wiring systems, Edison Hotpoint ranges,
percolators, toasters, and other Hotpoint prod-

ucts.

For InpusTrRY—Several thousand electric prod-
ucts and appliances including generating and dis-
tributing apparatus, motors, electric heating
apparatus, street lights, floodlights, traffic lights,
airport lights, Cooper Hewitt lights, X-ray
equipment, motion-picture apparatus, electric
locomotives and equipment, street-car equip-
ment.

coast-to-coast schedule of the Panama Pacific line
to thirteen days, and have set a new standard of
noiseless, vibrationless ocean travel.

General Electric engineered and built the electric
equipment of these magnificent new vessels. Other
General Electric research scientists and engineers
are doing equally important pioneer work on land
and for the new traffic of the air. The G-E mono-
gram appears on thousands of electric products and
appliances as a symbol of research, an assurance of
advanced electrical correctness, dependability, and
service.

GENERAL@ ELECTRIC

JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT g P.M., E.S.T. ON A NATION-WIDE N.B.C. NETWORK
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In the design from which our cover
was painted by our artist, Howard V.
Brown, the noted architect Francis
Keally brings the airport to the city or,
to be exact, redesigns a great city
around its airport. He has visualized
a circular airport over a mile in di-
ameter with space for hangars, moor-
ing mast, hotels, et cetera; a wide park
to surround the landing space; and
streets radiating from the airport. Mr.
Keally advocates the pneumatic tube
mail delivery system outlined in our
article on page 210, and predicts that
this method of expediting mail and
express to and from the landing plat-
form will be incorporated in important
airports of the future.
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IndustryinLos Angeles
County enjoys these
advantages:

ok ow W

Year *vound equable climate, pro-

viding ideal living conditions

and high working efficiency, low

building and maintenance costs.
* % % %

Contented Open-Shop Labor.

ke W

Largest local market and most
efficient distributing center in the
entire West.

L

Unexcelled transportation, giving
favorable access to the markets of
the Pacific Coast, to Atlantic and
GulfStates and to the undeveloped
export markets of the Far East.

* x k%

Abundant industrial power, nat-
ural gas and water at low rates.

/ndusirial
LOS ANGELES COUNTY

SCIENTIFIC AMERICAN
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NATURE’S generosity has ad ‘

much to do with the tremendous
growth of population and industry
in Los Angeles County. But there
is another vital contributing
factor. Itis the spirit and vigor of
Youth... the vibrant enthusiasm
for achievement, inspired by op-
portunity and environment. It is
observed and commented on by
business analysts and leaders of in-
dustry. Itisvirile...real...tangible.

It has made Los Angeles County
the biggest concentrated market
on the Pacific Coast. It has given
to Los Angeles in 1929 the highest
bank clearings of any city on the
Western Slope. It has increased
industrial production 163 percent

and harbor tonnage 6,000 percent
in ten years.

It resulted last year in the purchase,
in 11 Southern California counties,
of 48 percent of all new automo-
biles sold in the three-Coast states.
It has caused Los Angeles district
to be chosen during the past 24
months as the location for West
Coast factories by Goodrich, Fire-
stone, Willys-Overland, Willard
Storage Battery, Pittsburgh Plate
Glass, Procter & Gamble, Crane,
and National Lead Companies.

It is a factor to be reckoned with
for it cannot be denied its objective.
It is the fundamental of success...it
is the spirit of Los Angeles County.

For specific surveys and detailed information regard-
ing industrial opportunities, address Industrial
Department, Los Angeles Chamber of Commerce.
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Prince Louis-Victor De Broglie

O Louis-Victor de Broglie, brilliant

French physicist, younger brother of
the X-ray physicist Duc Maurice de Broglie,
is due the credit for first suggesting the new
concept of the wave atom. Since his first
publication of this revolutionary concept, it
has been widely and frequently discussed
throughout the world of science. Other
capable workers, notably Schrodinger of
Germany, G. P. Thomson of Scotland,
(temporarily lecturer at Cornell University),
Rupp of Germany, and Davisson and Germer
of America, have taken it up and extended
it until there is now a large literature, mostly
abstruse, about the wave atom. For his
original suggestion de Broglie has just been
awarded the 1929 Nobel Physics Prize. What

de Broglie did was to synthesize brilliantly
some of the main concepts of physies which
previously seemed contradictory. His hypo-
thesis, as stated by the American physicist
Heyl, ‘“was that every mass-particle was
enveloped and surrounded by a group of
waves traveling with the particle as a sort
of body-guard.” Thus electrons, the fun-
damental basis of matter, have some of the
qualities of particles and some of the qualities
of light; matter becomes more shadowy, less
material, and light more material, suggesting
a kind of ‘“merger’”’ of previous concepts.
The scientist de Broglie is also a nobleman.
He was born in 1892. His great grandfather
served in the War of the American Revo-
lution as Gen. Lafayette’s chief lieutenant.
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Copyright Iluatrated Lendon News

Submarine Cables and Area of Recent Earthquake

EWSPAPER readers who were justly not

satisfied with current, hasty explanations
of the Newfoundland submarine earthquake
will take interest in accurate data, necessarily
delayed but dependable, communicated to the
British scientific journal Nature by the noted
Scottish geologist J. W. Gregory. The cable
companies located 23 breaks in 11 cables. Plot-
ting these accurately on a map, Professor

Gregory saw that they were not haphazard but
occurred in two north and south rows averaging
115 miles apart. New soundings between these
rows showed that the sea bed had there actually
dropped as much as 1710 feet, creating a great
submarine trough. This is a new extension of
the trough already existing between Newfound-
land and Canada. Doubtless the rows of cable
breaks mark two geologic subsidence faults.
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PRESENT HOLDER OF THE WORLD’S SPEED RECORD

Designed and constructed abroad for the purpose of establishing a
new world’s record on the beach at Daytona, Florida, the Golden

231 miles an hour.

Arrow fulfilled its mission by raising the recognized speed record to
Sir Henry Segrave is shown in his famous car

400 Miles an Hour?

Far Greater Speeds Than Any Yet Achieved on Land
Are Predicted by Sir Henry Segrave

UTOMOTIVE racing cars
which will travel so fast that
the human eye will be unable
to record their passage are

raechanical eventualities — speedsters
on land which will outrival the swiftest
aircraft that have been designed for
cruising among the clouds.

That, at least, is the prediction of
Sir Henry Segrave, owner and driver
of the world’s fleetest automobile,
the spectacular Golden Arrow which
was powered to attain a maximum
speed of four miles a minute and which
was timed at Daytona Beach at the un-
paralleled velocity of 231 miles an hour.

‘“What limit automotive speed?”’
was the question which the writer put
to Major Segrave during a recent in-
terview.

N HERE is practically no limit to
the motor racing speeds which

will be attained eventually,” he replied,
“provided that suitable speedways are
available.”

‘“Five hundred miles an hour?”

“That would make an astonishing
lead for your story, now wouldn’t it,”
Sir Henry countered, ‘“ ‘Segrave says
speed of 500 miles an hour possible.’
I will not, however, qualify my state-
ment by stipulating any limit to the
future motor racing speeds. I am sure
that the existing records are far below
the marks which will be registered in
the years to come.”

‘““Master all phases of aerodynamic
resistance,” continued the former Ace,

By G. H. DACY

‘“‘as this is the salient factor which must
be conquered in the consummation of
thrilling flights in automotive vehicles
on land, and our racing records will get
betterand better year byyear. Improv-
ing the mechanics of motor cars for the
attainment of ever-increasing speeds is
easily possible. Even today, experi-
menters are able to build auto-
motive power plants which will
develop such amazing speeds
that there are no speedways
safe for the testing of such
machines at peak velocie
ties. We can now build
machinery qualified to
turn at more revolutions
per minute than such
mechanical parts ever
moved previously.
“Among other prob-
lems which must be
solved before future cars
are perfected and raced,
at speeds faster than the
velocity of the most de-
vastating hurricane, are those which
may appear to be insurmountable but
which can be answered if enough
technical research and money are
devoted to such purposes. One need
is the provision of either a natural or
artificial speedway which will permit of
time-trials at speeds of five miles a
minute and faster. Such a course must
be both smooth and compact. Daytona
Beach, for example, would have to be
lenthened considerably and measurably
improved for such amazing trials

SIR HENRY SEGRAVE

against time. Car design must be im-
proved so that air resistance is reduced
to the minimum. Tires, either of rubber
or some better material, will have to be
constructed which will resist the dis-
ruptive action and tremendous heat of
terrific speeds.”

To most of us who drive automobiles,
and feel as though we are flying
when we travel at the rate of
a mile a minute, the predic-
tions of the famous English
aviator and sportsman

sound almost incredible.

Yet a review of the rec-

ords in racing automo-

biles against time from
the dawn of the sport in
this country up to the
writing - of this article
endorses Sir Henry’s
presages. Scan the ever-
mounting records at Day-
tona Beach, the Indian-
apolis Speedway, and
other national and inter-
national rendezvous of racing if you
doubt this.

A certain W. J. Morgan, who chaper-
oned the first American bicycle racing
team to Europe, is really the father of
automotive time-trials in these United
States. Mr. Morgan gained the co-
operative aid of W. K. Vanderbilt, A.
F. Vanderbilt, Howard Gould, and
John Jacob Astor and introduced
motor racing at Ormond and
Daytona Beaches, Florida. The his-
toric Vanderbilt cup races were a
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ESTABLISHING A RECORD IN 1963
Alec Winton driving the Bullet at the record speed of 69.18 miles per hour,

This achieve-

ment, made at Daytona Beach in 1903, stimulated great interest in automobile racing

result of those early efforts to establish
record speeds on ‘‘cushions of air.”

Henry Ford, who was then an am-
bitious mechanic endowed with meager
financial assets but aflame with the
automobile racing urge, eventually
came to Ormond with his homespun
racer, notable 999. Mr. Ford had
expended most of his funds in the
building and equipping of his “gaso-
line chariot.” He was unknown in
motoring circles. It was with great
difficulty that he procured on credit
fuel, oil, and other supplies for his
racing machine. He never established
any remarkable records at Daytona
Beach although the story goes that in
one of his speed trials, Mr. Ford
equaled the one-mile time record of 39
seconds made in 1904 by Alfred Van-
derbilt driving a Mercedes—a velocity
equivalent to 91.8 miles an hour. In
this feat, the body of 999 failed and Mr.
Ford was forced temporarily from the
racing game.

ICTOR DEMOGOET, a French
driver of a Deracq car, two years
later increased the Daytona speed
mark to two miles a minute by covering
that distance in 58 4-5 seconds. Several
years later, Frank Mariott piloted his
Stanley Steamer over the same course
at the gait of one mile in 28 1-5 seconds.
“Speed, speed, and more speed,”
was the demand of the rapidly develop-
ing automobile industry. Cars were
shipped from all parts of America and

[
|
|
|

TOMMY MILTON IN A DUESENBERG
In 1919, Tommy Milton introduced a new era of speed, when he
drove this Duesenberg 156.4 miles per hour on Daytona Beach

AN EARLY MERCEDES

With this car, Alfred K. Vanderbilt
established a new record in 1904,
by traveling a mile in only 39 seconds

BARNEY OLDFIELD

Driving Lightning Benz in
a competitive race with
Alfred K. Vanderbilt, the
famous Barney Oldfield
won one of the first of
ais many racing victories

Europe to the Florida beaches where
drivers dared death in exciting efforts
to shave fractions of a second from
time marks. Some of the pilots risked
their lives in pre-sunrise races against
time. Roaring, gas-actuated vehicles
of wood and steel hurtled through

March 1930

space, challenging the wind’s maximum
velocity and the efforts of their rivals
to surpass their thrilling speeds.

The beach at Daytona, composed of
disintegrated coquina rock and ordi-
nary sand, wave-rolled and water-
packed, defies duplication as a natural
motorway. It is so compact when the
tide is out that race horses develop
pavement soreness when run there.
Early attempts to popularize horse-
racing on that beach failed because all
the equine sprinters soon became crip-
pled due to the hard track. Rubber
tires have absorbed the concussions
which wrecked four-legged horsepower
and as a result the endless story of
speed conquests is being written in
serial form.

Ralph De Palma piloting a Packard
in 1919 drove 10 miles in four minutes
9.31 seconds and subsequently lowered
the mile mark from a standing start
to 38.8 seconds. The following year,
Tommy Milton driving a Duesenberg
did even better by negotiating one
mile in 23.07 seconds, five miles in two
minutes 0.4 seconds, and one half a
mile in 11.57 seconds. Milton’s fastest
speed was at the rate of 156.4 miles an
hour. Subsequently, Joan Lacoste, a
venturesome woman driver, drove a
Miller at a gait of 144.65 miles per
hour which still stands as the speed
record established by her sex.

It was Sig Haugdahl crouched low

at the wheel of his Wisconsin Special
who ushered in the new era of speed at
Daytona Beach. Haugdahl was timed
in 1922 by officials of the International
Motor Contest Association at the then
almost " unbelievable speed of 180.27
miles per hour, slightly better than

RALPH DE PALMA DRIVING A PACKARD

New records for various distances ranging from five to 20
miles were made in 1920 by Ralph de Palma, driving this Packard
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three miles a minute. A lull in racing
records occurred until Major Segrave
first visited Daytona Beach with his
Sunbeam Special. A few days later, the
former British birdman raced against
electric timers at a speed of 203.79
miles per hour. He was the pathfinder
among modern motorists who drive
at velocities three times faster than
express trains.

Then followed another Englishman,
Captain Malcolm Campbell, winner of
the Paris Grand Prix motor race over a
cross-county course of 276 miles. Cap-
tain Campbell, seeking the erown worn
by his countryman, unloaded his Blue-
bird Special, tried out the course and
shortly shattered the record by cover-
ing a carefully measured one-mile
stretch at the terrific pace of 206.95

e e—— 2

TIMING DEVICE

Speed trials on the beach at Daytona
are clocked with this electrical timer

miles an hour. Shortly afterward, Ray
Keech driving the White Triplex in-
creased the time trial mark to 207.55
miles an hour. During one of these
trials, the tachometer in the White
car showed that the machine was
traveling at a velocity of 253 miles an
hour. Over the same course, Frank
Lockhart drove to his death. Officials
estimated his speed at 235 miles an
hour when his tires exploded and the
car dove 15 feet into the air and 50
feet out to sea.

During the 25 years from the Alfred

SEGRAVE’S SUNBEAM

For his first American tests, Segrave
used the Sunbeam, shown at the right

o T a -

CAPTAIN CAMPBELL’S BLUEBIRD, FORMER RECORD HOLDER
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Vanderbilt record of 91.8 miles an
hour to the acceptance of Sir Henry
Segrave’s mark of 231 miles an hour,
the speed of the finest racing automo-
bile has been increased 139.2 miles an
hour. If this achievement is duplicated
during the next quarter century, it will

THE TRIPLEX

This ill-fated racer once
placed the world’s speed rec-
ord at 207.55 miles an hour,
with Ray Keech driving

mean that the champion racing driver
of 1954 will set a record of at least
370.2 miles an hour, better than six
miles a minute. Sir Henry, who
knows more about the design, opera-
tion and, driving of high-speed motor
cars—both from theoretical and prac-
tical standpoints—than any other
living driver, believes that a speed of
approximately 400 miles or faster will
be a reality within perhaps the next
decade.

IR HENRY SEGRAVE maintains

that with the eventual building of
superhighways in the United States,
and with future perfections of the
ordinary motor car, American motor-
ists will travel at speeds of from 100
to 150 miles an hour during their
cross-country tours with as great
safety as they now journey at 45 miles
an hour. He says that at present there
are ten makes of ‘ears built in England
which can do 100 miles an hour or

ey

187

better on present tracks and the finest
roadways.

The motive power for potential
passenger cars which in many respects
will resemble the famous Golden Arrow
is merely a matter of mathematics and
is the easiest problem of all to solve in

|

speeding up America’s traffic streams.
Both state and federal agencies have
reacted favorably during recent months
to higher speeds in the open country.
California, for example, has abolished
speed laws and leaves it to the indi-
vidual driver to determine what speed
issafe for his car and associated traffic.
Research is ascertaining what special
hazards are to be avoided at great
vehicular speeds and thus is eliminat-
ing the dangers from future cross-
country velocities of more than 100
miles an hour.

Sir Henry says that many im-
provements still remain to be made
with regard to the aerodynamics of
racing automobiles, as well as those of
the passenger cars which eventually
will be designed along similar lines.
The future will see a much lighter-
powered machine surpass the record
of the Golden Arrow simply because
experimenters will improve its aerody-
namical features. Even today, the

For a short time, this English car held the world’s speed record, at 206.95 miles per hour

research experts of the National Advi-
sory Committee on Aeronautics are
experimenting in the wind tunnels at
their Langley Field (Virginia) labora-
tories with velocities up to 1000 miles
an hour. Their remarkable tests in-
dicate future airplane and automobile
speeds from three to five times greater
than those which now prevail.

With the inevitable advances in road
construction and in the mechanical
perfection of automobiles, who can say
what the harvest in the way of new
speed records will be in the next quar-
ter century?
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OUR POINT OF VIEW

Science Awaits

HETHER or not the general

reading public is to believe that
Professor Dayton C. Miller, the physi-
cist who during several years past has
been re-performing at Cleveland and
Mount Wilson the famous Michelson-
Morley ether-drift experiment and ob-
taining with uniform consistency in-
dications of an actual ether drift and
hence the existence of an ether, is out to
“get’” the Einstein theory of relativity
which dispenses with an ether, seems
to depend upon what it reads. If one
could safely depend upon all he saw
in the newspapers, and especially in
newspaper headlines, Miller, driven by
some animus, had about succeeded at
last in hamstringing Einstein.

Quite a large section of the public
has apparently become somewhat
‘“‘steamed up’’ about these things and
the Einstein—anti-Einstein battle has
again taken on new life. We can
think of no corner of science which
seems to stir up as much high-pitched
emotion as the Einstein theory. People
for the most part are all for it or all
against it; there is no middle course.
It would seem that the most redoubt-
able defenders of the Einstein concepts
come not from the ranks of the pro-
fessional scientists but from the lay
public; and likewise its most bitter
and tenacious opponents.

One who goes habitually among
professional scientists will not, how-
ever, meet with a comparable temper.
There, instead of taking the matter in
high gear, there is a marked disposi-
tion to take it in low. Perhaps scien-
tists, or at least physicists and as-
tronomers, the scientists most closely
involved, realize a little more fully
than others that the Einstein theory
will not be settled finally one way or
the other either by the research of any
one man or two men, or even ten; or in
one year, or two years, or ten years.
Instead, a long slow pull is ahead and
these men propose to take it in low
gear. Animus, prejudice, personal
feeling and, in short, any kind of emo-
tion whatever is wholly contrary to
the method of science. Let the layman
if he wishes become overwrought about
the reasonableness or unreasonableness,
the demonstrability or sheer ridiculous-
ness of bent space and similarly bi-
zarre KEinsteinian concepts; a good
scientist will divest himself as com-
pletely as a Supreme Court Justice of
every shred of such impediment.

Of all scientists there are two who
give perhaps more clearly than any
others the impression of living up to
the scientific ideal—the search for

truth unprejudiced—and these are
Einstein and Miller. Let a world of
blind admirers and enraged detesters
of a theory beat the air with super-

Rioting for Science

SINCE the world-famed trial
of a Tennessee professor sev-
eral years ago for teaching the
theory of evolution, science has
made great forward strides both -
in achievement and in the
amount of serious interest it
has aroused. But no one was
surprised more than the scien-
tists themselves at the scene
enacted recently in the Ameri-
can Museum of Natural History,
New York City, when a mob of
3500 to 4500 men, women, and
children attempted to gain ad-
mission to a small hall in which
was to be shown a moving pic-
ture concerning Einstein’s the-
ory of relativity.

Surging and seething around
exhibits of the Alaskan Eski-
mo and the North Pacific Indian
—canoes, totem poles, walrus
tusk ornaments, kyaks— the
swarming knowledge seekers
were oblivious .to these exhibits
of which they already were in-
formed and pressed on toward
their objective —the higher
knowledge of modern scientific
theory. Theirs was no apathetic
interest but a determination to
learn. And while. their rioting
was undignified, perhaps, the
mere fact that they did riot in-
dicates that the popularization
of science is now getting a
stronger hold on average people.
They weére average people for
they evidenced the psychology
of the mob.

In the face of such facts, can
skeptics continue to scoff? We
think not. We believe that even
the hard-shelled ones will begin
to see the light, will begin to
understand that despite dogma,
superstition, and in-bred tradi-
tion, the appetite for scientific
knowledge is becoming keener
. every day. SCIENTIFIC AMER-
| ICAN’S task of interpreting and
. popularizing science is, there-
‘ fore, far from hopeless—except,
" of course, in the case of Voliva,
| dictator of Zion City, Illinocis.
!  We never hope to prove to his
" satisfaction that the earth is a
|
1

sphere—but then, who wants to
argue with him or his kind!

heated syllables, Einstein serenely
smokes his pipe and says “If Professor
Miller’s research 1is confirmed, my
theory falls, that’s all.”” And Miller,
standing before his assembled peers in
science, is almost apologetic about his
findings but indicates that there they
are. He has followed the lead of experi-

ment, the only lead worth following.
No wonder he receives a hearty hand-
clasp from all men of science.

For misleading the public about the
Einstein theory, first with regard to
its alleged full acceptance by scientists
and then with its alleged disproof by
Miller, the popular writer is mainly
to blame, for he too frequently presents
snap judgments and half truths.
Science itself takes neither course; it
awaits. That is why this journal has
published so little about the Einstein
theory in recent years.

Bad Bargains

N parts of the country where spring

comes early, farmers and home
gardeners are already buying seeds
and doing their planting. In other
sactions, many thousands of people are
poring over seed catalogs, fascinated
by the size and colors of the fruits,
flowers, and vegetables depicted there
in all their glory.

Most of these people are experi-
enced. For some of them, farming or
gardening is a life work but for alot of
others these jobs constitute an avo-
cation or a method of obtaining recrea-
tion and exercise. Yet despite their
experience, many planters buy their
seeds according to price. They are
warned year after year to buy the very
best seeds available and are reminded
that cut prices indicate inferior seeds,
the purchase of which is the poorest
sort of economy. And yet many cata-
logs replete with alluring promises
and splashes of color are published
every year by unscrupulous dealers
and have a wide circulation.

Therefore, for your own best inter-
ests, heed the perennial warning:
“Don’t buy bargain seeds!”

Increasing Game

FEW years ago it was feared that

the American buffalo, or bison,
was doomed to extinction. Then the
government took a hand and protected
the few remaining specimens, with the
result that herds are rapidly growing.
Now comes the good news in an an-
nouncement of the Forest Service that
large game animals, indigenous to
America, are also showing an increase
in numbers. To most people the
figures, based on very careful estimates,
will be surprising.

On December 31, 1928—the latest
estimate available—deer on the broad
expanses of our National Forests had
shown an increase over the preceding
year of 47,400, making a total of 748,-
000; elk increased from 74,200 to 78,-
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200; and antelope from 7700 to 8500.
Onthedate of estimate, black or brown
bears totalled 52,200; grizzlies (includ-
ing the Alaskan brown bear) totalled
3400; mountain goats, 19,300; and
mountain sheep, 13,800.

These game animals have not been
press-agented as much as our buffalo,
to which a great deal of sentiment has
been attached due to the important
part it played in our history, but they
are valuable nevertheless and cer-
tainly worth all the effort expended in
their behalf. It is to the credit of the
Forest Service, therefore, that it has
undertaken to increase the supply of
game animals—even to the extent of
“planting”” them in sections where
they have been exterminated. And if
it can devise means of increasing the
number of moose, caribou, and moun-
tain goats—the three important species
which are hardly holding their own—
the Forest Service will win the thanks
not only of naturalists, nature lovers,
and big game hunters but also of those
sentimentalists who have a predilec-
tion for all early American things.

Our Limitation Conference Delegates

HE difficulties confronting the

delegates attending the Conference
on the Limitation of Naval Armament
in session at London, are obvious to
the most casual observer. It is never
easy to reconcile the naturally ambi-
tious aspirations of first-rate powers.
The role of an envoy is always an un-
happy one; if he abates too much of
his country’s claim he is assailed as
unpatriotic; if he is too chauvinistic he
prevents an international accord.

Our country has no traditional
enemy or unsatisfied ambition. It is
financially able to indulge in competi-
tive naval building if that becomes
necessary, but prefers to concentrate
its energies in peaceful pursuits and
well knows that its real interests will
be furthered by an era of world peace.
Nevertheless, the international situ-
ation is so complicated by the relations
existing between other states, and
Europe has such a heritage of conflict-
ing ambitions, that our delegation will
be taxed to find an agreement, satis-
factory to all the powers, that will still
safeguard our own legitimate interests.

Mr. Hoover has from the first been
aware of these difficulties; his years
abroad familiarized him with the un-
ending struggle for foreign markets,
scarcely suspected in some parts of
our country; he knows that a desire
for peace will not of itself keep a coun-
try out of war, and what he saw in
Belgium under German control will
not incline him to expose his country
ever so remotely to such horrors. He
has stated that he will not attempt to
lead the world to disarmament by
solitary example.

To confront and assist in over-
coming these difficulties, Mr. Hoover
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has selected an extraordinarily strong
delegation of civilians and has sup-
plied them with able naval advisers.
During the World War three of the
civilian members—Mr. Stimson, Mr.

The Barjot Plan and a
Greater North

TO the engineer and the practi-
cal man the Barjot power pro-
ject described on page 196 will
be seen to resolve itself directly
into a question of economics
and engineering installation. Its
purely theoretical or scientific
side is sound, being based on
simple elementary physical laws;
it takes advantage of a tempera-
ture difference. This, also, is the
essence of a steam plant; heat is
energy. In the Barjot scheme,
however, the temperature differ-
ence is relatively small, but the
volume of the “fuel” available is
sufficient to compensate for it—
far more than sufficient, in fact.

To some readers the apparent
lowness or coldness of both of
the temperatures involved in Dr.
Barjot’s plan, the low and the
high, may seem to be an ob-
stacle. It must, however, be re-
membered that the coldest arc-
tic temperatures are not in ac-
tual fact low. What we human
beings commonly think of as
“low” and “high” temperatures
have no such significance in sci-
ence; they are merely relative to
our own immediate criterion of
hot and cold, the reports of our
senses. Zero on our Fahrenheit
scale is actually 459 degrees
above zero on the absolute scale
of temperatire—two thirds of
the way to the boiling point of
water—and that is the only scale
which has inherent sanction in
fact. The rest are arbitrary;
and misleading, also.

The Barjot plan bears close
resemblance to the well known
Claude-Boucherot plan for mak-
ing use of the temperature dif-
ference between tropical sea
water at the surface (80 de-
grees) and at the bottom (40
degrees). Both are fundamen-
tally based on taking advantage
of a temperature difference. Ex-
tensive application of the Claude-
Boucherot plan would spread the
industrial world from the tem-
perate zones, where it is now
centralized, to the tropics; the
Barjot plan would spread it far
toward the Arctic. In this con-
nection one will recall the writ-
ings of the arctic explorer Stef-
ansson, in which he has so often
emphasized that the north will
some day cease to be regarded
as a vast arctic waste and be-
come the object of a very active
exploitation. Canadians should
be especially interested in Dr.
Barjot’s article.

Dawes, and Senator Reed—served in
France in the American Expeditionary
Force; Mr. Gibson served in the Amer-
ican Embassy at Paris; Mr. Morrow
served on the Allied Maritime Trans-
port Council. The presence of Senator
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Reed and Senator Robinson insures
the Senate complete information on
the proceedings, and the participation
by Secretary Adams assures the coun-
try that the efficiency of the Depart-
ment assigned to his care will not be
unduly sacrificed. The following brief
sketches ‘of the personnel of the Amer-
ican delegation emphasize the careful
selection exercised by our President,
and we feel sure all Americans will
wish them well in their efforts to find a
proper solution to an ancient problem.

Mr. H. L. Stimson, the head of the
American delegation, a New Yorker by
birth, a graduate of Yale College and
Harvard Law School, was a law partner
of Elihu Root and, like him, served as
Secretary of War before serving as
Secretary of State. During the World
War he served in France in the Field
Artillery and earned his promotion to
Colonel of the 31st Field Artillery in
the field. He succeeded Leonard
Wood as Governor General of the
Philippines and carried on his work of
rehabilitating the Philippine Govern-
ment. Although a strong executive
and frequently in conflict with Filipino
politicians, Mr. Stimson quickly gained
the confidence of the Filipino people
and on his departure from Manila to
become Secretary of State he was
given a farewell ovation by the inhabi-
tants of Manila.

Mr. Stimson belongs to that group
of eastern Republicans most favorable
to our entry into the World Court.
There can be no doubt of Mr. Stim-
son’s abilities to present America’s
just claims to parity; he is too wise to
be imposed upon, and although this is
his first large undertaking as Secretary
of State, we venture the prophecy he
will not let his natural desire to return
home with an agreement lead him to
make concessions that will be unac-
ceptable to the Senate or the country.

Mr. Charles G. Dawes comes from
the Middle West that boldly claims
it represents the heart of America; he
graduated in law only to become a
successful banker and business man.
He served on Pershing’s staff during
the World War and, as a member of
the Liquidation Committee of the
A. E. F., closed out the vast mass of
unfinished business between the United
States and France in one big bargain
with the French in 1919. It was his
spirited defense of the work of this
committee before an investigating com-
mittee of Congress, that brought
him nation-wide attention and added
‘“‘Helenmaria” to the American vocabu-
lary. He organized the Office of the
Budget for President Harding, but
soon turned over the job to General
Lord and returned to his business.

But for his loyalty to Governor
Lowden, he would have been a more
formidable candidate for the Repub-
lican nomination for the Presidency in

(Please turn to page 246)
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THE MONUMENTAL BUILDING
This huge building is built astride railroad terminal tracks.
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A New

The Solving of a Gr
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The smoke from the track

area passes through vents into smoke chambers and is carried up a great internal chimney

HICAGO needed to expand.
That iron bound ‘“Loop’ held
the business quarter in a vise.
There was congestion and lack
of space for growing industries. The
freight tunnel helped to relieve the
situation, but something more had to
be done to give relief. What did
Chicago do? They turned to their
river, which was heretofore a hopeless
nuisance upon which the city’s back
must be turned, and they found that it
had other uses than as a receptacle
for wastes and as a means of transpor-
tation of freight. The Wacker Drive
development and the new Marshall
Field Building on the main branch of
the river, and the Union Station, the
Civie Opera, and The Daily News
buildings on the south branch all
testify to the growing realization that
the river is a civic asset of primary
esthetic importance.

HE completion of the Daily News

Building above the tracks of the
Union Station group of roads and the
rapid progress of work upon the
Merchandise Mart above the Chicago
& Northwestern tracks should serve to
give a concrete object lesson relative
to the hundreds of millions of dollars
of value and income which railroad
officials could produce for their stock-
holders by prompt action in- making
possible air-rights development above
their terminal tracks. But what about
the smoke? There did not seem to be
much chance of electrification in the
Chicago region, so this question be-
came a very vital one.

The smoke problem was attacked
and solved in an interesting manner by
Mr. Joshua D’Esposito, a consulting
engineer. Today the Daily News
Building is an acecomplished fact, but

only because of a new departure in the
handling of smoke and gas discharges
from locomotives. One admires the
symmetry of the beautiful building
but does not realize that hidden away
from general view are certain chambers,

Floor 20
Floor 17

ﬂj

- solved by electrification.

March 1930

spaper in the
eat Railroad’s Smoke

ing Feature in the Creation of a Huge

By ALBERT A. HOPKINS

passageways, and stacks which are the
agencies of the smoke control system.
The construction engineers under-
stood the value of air-rights, New
York furnishing an excellent example,
but there the smoke problem has been
Smoke-han-
dling tests in Chicago began early in
1917 in a temporary shack in the coach
vard of the Pennsylvania Railroad.
The experiments involved great labor
and cost much money, but they were
successful in the end.

An expansion chamber was con-
structed above the vents in the test
shack. The engineers found a valuable
fact in that the smoke in the chamber
expanded. Expansion decreased its
density, made it practically as light
as air, and consequently added a safe-
guard against its dropping through
the entrance passageways. The sys-
tem was entirely successful. The
Daily News Building was accordingly
built directly over the tracks and the
locomotives belch smoke and gas
freely. These waste products pass

through vents in the roof to the roomy

THE EXPERIMENTAL SHACK
Smoke is being discharged into chambers
in a shack where the problem was solved
S B r.;?_
. Fans
HE
5 S W privewa s Plaza
North Canal Streetl§ 3 2 . P e
E I 1 ktt_tJ
Track Area g Track Area !: Track Area
- iver

E~ Vents from Track Area to
moke Chamber
S- Smoke Chambers

ELIMINATING THE SMOKE

The smoke is drawn from the expansion chambers into a smokestack that mounts through

the 25 stories to the open air.

The great bulk of the solids is stopped in smoke chambers
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Making

Problem Was a Strik-
Newspaper Plant

smoke chamber which is as wide and as
long as the track area. To be precise,
this chamber consists of several divi-
sions, as partitions have been built in it.
The smoke is drawn from the expansion
rooms into smokestacks that mount,
through the 25 stories of the building,
to the open air. The great bulk of the
solids in the smoke are stopped and
remain in the smoke chamber, to be
removed later. Smoke emitted 25
stories up is as nothing compared with
the same smoke emitted at or near
street levels.

We need say little of the architecture
of the building itself; it really has to be
seen to be appreciated. It is one of
the finest buildings in America and
directly across the river and facing
it is the new Civie Opera House il-
lustrated in our February issue. The
plaza, the bridge, the clocktower are
all beautiful features. A fleet of speed

e
- Gedd ;;#“ -8
WAITING FO

' THE NEWSROOM AT WORK
In the foreground are the rewrite men. The city desk is shown
at the right center and in the background are still other desks
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MAKING AIR-RIGHTS POSSIBLE
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o 0 "

The Chicago Daily News Plaza viewed from below. The grooves in the ceiling are the
smoke vents whichallow the smoke fromthe C. M. & St. P. engines to passinto the numerous

smoke chambers directly over the track

boats take the visitor or the commuter
via the river to the Wrigley Building on
Michigan Boulevard in a few minutes.

The Chicago Daily News is one of
America’s great dailies, and while
visiting the building the writer was so
struck with the newness and efficiency
of the great plant that it was deter-

4

E LAST LINE

The markets have closed and the editors have finished their work on the “Red Streak”

edition.

In a few seconds the closing quotations will be in type and then to press and the

street. As this is an afternoon newspaper, great speed is necessary in handling financial news

area, an excellent utilization of air-rights

mined to make the latter part of this
article a brief description of the work
involved in turning out a newspaper.

The Chicago Daily News was built
up by Melville E. Stone and Vincent
F. Lawson. Mr. Stone was for many
years manager of the Associated Press
and with Mr. Lawson as president

THE BUSY “COPY” DESK

Reports of the doings of the teeming world, received by wire
and written by the reportorial staff are all edited and head lined

they helped to develop this great co-
operative news gathering and dis-
tributing agency. A newspaper has been
well defined as an organism with a
synthetic soul. While habitually
giving reliable information in the fullest
measure, it must endeavor consistently
to teach a sound philosophy of life.
It must be fair, avoiding prejudice and
prejudicial practices. In the broadest
sense it must be a force on the side of
human progress. The Chicago Daily
News has always held public confi-
dence. This is probably the reason
why it has such a splendid building.

The old building at 15 North Wells
Street was a ramshackle affair endeared
to all those who were brought up in
its atmosphere. For many years the
talk of a new building had been the
subject of many a joke. Site after
site was considered and rejected. The
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“WANT” ADS BY TELEPHONE
These alert girls take in “want’’ ads over
the telephone for the classified advertising

development away from the ‘Loop,”
the construction of Wacker Drive, and
the river straightening project all
seemed to point to the necessity for
a location where considerable space
was available, yet one which was
central enough for the receiving of
news and for distribution of the printed
newspapers. Therefore the site over
the tracks next to the Union Station
was finally selected.

A newspaper is an exceedingly com-
plicated organization, particularly in
the editorial end, and it requires great
co-ordination. It will have besides the

AN EXPERT TOUCH

The foreman engraver has been putting
finishing touches on plates since 1887

managing editor, an associate editor,
news editor, art editor, editorial writer,
literary editor, foreign news editor, the
make-up editors, and special editors for
sports, automobiles, aviation, financial,
et cetera. These clever craftsmen all
have their offices, but they lack the
atmosphere of the newsroom, where
are arranged the 45 desks of the
city editor, the copy editor, telegraph
and picture editors, the rewrite staff,
and the reporters. A feature of the
room is the specially designed copy
desk which provides space for 10 copy
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THE ¢“HI-LO” ROOM

Priceless seconds are saved by putting market quotations directly into type.
read aloud from the unwinding tape and the compositors set type by hand.

editors and their chief. Of course
there is ample telephone service as well
as pneumatic tubes for routing com-
munications. Copy boys, the de-
scendants of the printer’'s devils of
yore, are arranged along the north
wall of the news room, where they can
respond quickly to the calls of editors
and reporters. Directly in front of
their station is a slot in the floor
through which copy is dropped to the
composing room so that only a few
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| seconds elapse from the time the copy
| is written until it reaches the battery

of linotype machines.

The composing room is 200 feet
long and 80 feet wide. Here is in-
stalled a battery of 54 latest model
linotype machines, besides other com-
posing equipment. The composing
room includes an engraving depart-
ment and a matrix department, to
name only a few of them. The room
where the market reports are compiled
is the scene of a daily fight against
time. The quotations are hand set by

The girls
It is a mad rush

compositors receiving the dictation of
girls who watch the swiftly moving
tape. The entire composing room is
floored with wooden blocks placed on
end which rest rather than tire the feet.
The ceiling is covered with sound-
proof material which eliminates sharp
and metallic noises.

The photo-engraving department
allows for speedy production of both
line and half-tone cuts. The news-
papers are printed from curved stereo-

PHOTO-ENGRAVING

Photo-engravings, both line and half-tone, are important to the newspaper.

Here the men

are photographing, etching, and finishing. Newspaper cuts are made with incredible speed
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type plates which are made in the
stereotype foundry. These plates go
to the great presses which are of very
special design. One would hardly ex-
pect any sentiment to prevail in the
pressroom, but when the order for new
presses was placed by the publisher,
Mr. Walter A. Strong, he suggested
that the old metal be used. Carrying
out his wishes, R. Hoe and Company,
builders of the new units, melted down
the old iron castings and used the
metal for the new presses and folders.
The presses consist of 70 units.
Each unit has a capacity of eight
pages, and units may be made up in
tandems of from two to 10, depending
on the size of the paper to be printed.
Presses are carefully insulated to avoid
vibration. They are floated on a mat
of cork which is laid on a concrete
base and up the sides of the press pits.

A crane moves the rolls of paper
from the hold of the vessel on which
they are delivered and places them on
a conveyor system which operates
down a mammoth shaft to a point 40
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THE STEREOTYPE
FOUNDRY

Here the semicircular plates
for the great presses are cast in
wonderful automatic machines

feet below the surface of
the river. As the paper
reaches the bottom of the
vertical shaft, it is rolled
off on horizontal con-
veyors and travels under
the Union Station prop-
erty and the Chicago,
Milwaukee & Pacific Rail-
road tracks until it is be-
neath the Daily News
Building. Then it is au-
tomatically rolled off to a
vertical -lift where it as-
cends to storage space, or
directly to the presses.

The paper in roll form
is fastened on a roll in the
press, its open end is smeared with
glue, and as it is swung into place the
open end flips over to the paper web
going from the press and is automati-
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THE ‘“MORGUE”
A million photographs, a million clippings, one hundred thousand negatives, form a part

2]

of the “morgue.” It is easy to “look it up”

CLICKI-NG OFF THE ‘HOME”

The nine great presses have a capacity of 300,000 papers hourly.
The complex machinery daily turns 300 tons of white paper into
printed newspapers. They are the last word in printing machinery

here with such splendid modern equipment

EDITION

The proper distribution of ink is important.
of the pressroom is operating the ink-fountain supply regulator
with a press-sheet before him to ensure even color distribution

cally glued to it. The web from the
old roll is broken and the new roll
takes its place. It speeds through the
press, being printed on both sides, and
comes out on a folding machine where
the individual papers are automati-
cally cut apart, stacked and placed on
the conveyor which brings them auto-
matically to the binding machine
which counts and binds them  with
wire into bundles of 25 or 50, depend-
ing on the size of the issues.

Some of the figures relating to the
pressroom may be found interesting.
The mechanical equipment cost ap-
proximately 3,000,000 dollars. For an
80-page paper, 2000 plates of type are
cast in multiples for speed. Nine
thousand pounds of ink are used daily
and more than 100,000 pounds of
melted metal are required each day.

Many of our pictures are self-ex-
planatory, such as the morgue, receiv-
ing of classified advertising, et cetera.
The Daily News equipment includes
two airplanes and a fully equipped
broadecasting studio, station WMAQ.

A QUESTION OF INK

The superintendent
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Cameras, Airplanes, and a New Industry

The Story of an Inventor Who Developed a Hobby Into a
Commercial Enterprise of International Standing

there are the names of plenty of

poor boys who struggled over

seemingly insurmountable ob-
stacles to places of prominence. It
almost would seem that lack of re-
sources is one of the essentials of
success.

Once in a great while, however, we
find a man who lacks the advantage of
having been born in humble circum-
stances, and who, in spite of that fact,
makes an invention that founds a new
industry. And when we do find such
a man we have found one whose career
it will be well worth while to study.

Consider Sherman Mills Fairchild.
At 33 years of age he is one of the
dominant figures in the avia- '
tion industry, being presi-
dent of the Fairchild Avia-
tion Corporation and a
half-dozen subsidiary cor-
porations, all bearing his
name, as well as vice-
president of the 200,-
000,000 dollar Aviation
Corporation which he
helped to organize. His
companies control two air-
plane factories, one of which
is said to be the largest exporter
of cabin planes in America. Another
of his companies makes all of the aerial
cameras used by six governments, in-
cluding our own. Another engages in
making aerial photographs and surveys.
And these, remember, are not enter-
prises that he bought an interest in,
but enterprises that he founded him-
self and built up by hard work, busi-
ness acumen, and perseverance.

‘“How did you come to start this gi-
gantic business?”’ we asked him one day.

IN the history of American invention

“Y T probably was largely a matter of
natural perversity,” he replied.
‘“My relations and friends thought I
was just wasting my time on what they
considered merely a hobby, so I just
had to show them they were wrong.”
‘“But how did you come to take up
aircraft?”’

“Oh, that was a matter of evolution.
One thing led logically to another.
Of course, we had to have our eyes
open to see opportunites when they
appeared, but then the aviation in-
dustry is full of opportunities.”

‘“You started in aviation in the war,
didn’t you?”’

‘““No, not exactly; let’s say at the
time of the war.”

Elsewhere we learned that Fairchild

By MILTON WRIGHT

had adopted several hobbies. One was
interior decorating. Another was
playing the piano. Today he has
two pianos in his New York apartment
and two in his country home at Centre
Island. His favorite form of relaxation
is playing duets with a certain well
known composer and music publisher.
The one hobby that has determined
his career—and affected, too, the
development of aviation-—is photog-
raphy. Cameras are a means of
achieving artistic effects, and Fair-
child is artistic. Their use involves
niceties and intricacies of mechanical
operation, and Fairchild is mechani-
cally inclined; in fact, he is a me-
chanical engineer.
When America entered the
World War, he hurried to a
recruiting office. How-
ever, the army surgeons
who gave him a physical
examination refused to
let him into the army.
They even told him that
if he expected to be of
anyusetoanybody,himself

0

MAPPING THE EARTH FROM THE SKY

Typical aerial survey map, useful for realty development, tax-
In the oval: Sherman M. Fairchild

ation, and similar purposes.

included, he had better start living in
a high, dry climate. So Fairchild
went to Arizona, while all the other
fellows his age—he was 21 then—
went to Europe.

But you know what Emerson said
about building a better mousetrap
and the world beating a path to your
door through the wilderness. Fair-
child, in Arizona getting back his
health, worked away with photog-
raphy. More and more the war news

featured airplanes. Not only were
planes fighting one another and raiding
enemy positions, but, what was more
important, they were the eyes of the
army.

Here was where Fairchild could help
—aerial eyes for armies—cameras for
use in airplanes. And cameras were
his hobby. He went to work and
soon obtained some remarkable effects
in clear, sharp, long-range photographs.
They came to the attention of army
officials in Washington.

AIRCHILD was getting results

that the army couldn’t get with
the apparatus they were using, so they
ordered him to Rochester, where the
facilities of the Eastman laboratories
were available. He evolved a camera
that the army found ideally suited to
its purpose. Today Fairchild cameras
are standard equipment of the United
States Army and Navy Air Corps, the
Royal Canadian Air Forces, the
Brazilian Navy, the Argentine Navy,
and the Japanese Imperial Army Air
Service. Our own Army Air Corps
. specifies that substan-
tially all airplanes now
being built must pro-
vide for the installation
of Fairchild cameras.

“Just what did you do
to perfect cameras for
| aerial use?’ we asked
Mr. Fairchild.

“Worked out the be-
' tween-the-lens shutter,”
he replied. “If you will
recall almost any piec-
ture of racing automo-
biles that you’'ve looked
at, you may remember
how distorted the objects
were and how uneven
the illumination was.
Those defects were due
to the design of the
shutter; you don’t have
them if the shutter [i
of the between-the-lens
type, such as those used by the army.

“This kind of shutter, as we use it
today, is adjustable to speeds of 1/50,
1/100, and 1/150 of a second. It
is mounted in a metal cone attached to
the camera body. The retard mecha-
nism for varying the shutter speeds has
to be positive in action and unaffected
by changes in climate, for the army
takes its pictures at high altitudes
where the temperature is far below
zero. We obtained a high efficiency
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in opening and closing the shutter by
having the retard mechanism function
only when the shutter leaves are wide
open; it is released before the leaves
begin to close.”

“But how did you step from cameras
to airplanes?”’

“The planes came later. The army
wanted cameras, and so we started
making them. We’re still making
them, developing new models, of
course, all the time, for the art of
photography is one of constant prog-
ress and development. Some re-
markable results are being obtained.
Only recently Captain Stevens of the
army took pictures at a distance of
227 miles. [See page 127, February.|

“TDECENTLY we received an order
from the army for a machine
gun camera; it looks and is operated
exactly like a Browning machine gun,
only instead of shooting cartridges, it
snaps pictures which show the ac-
curacy of the aerial marksmen. [See
page 482, December 1929. Editor.]
“To develop aerial cameras we had
to use them, and, using them, w
came to see what a wonderful field
aerial photography was for commercial
and industrial uses. Towns could be
surveyed for tax purposes, geological
formations could be studied for the
location of oil wells or gold mines,
power sites could be laid out, real-
estate developments planned, and
the like. The hardest thing in
connection with this was ed-
ucating the public. Nobody
had ever used aerial photo-
graphic maps and it was an
uphill job to put them over.
“As we did more and more
aerial survey work we came to see
that results depended in a measure
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upon the kind of airplane we used. A
plane for photographic work ought to
be stable and steady, comfortable,
fast, and easily maneuverable. There
was no plane that we considered ideal.
‘“We were down at Rio Janeiro
equipping the Brazilian Navy with
aerial cameras, when their officials
asked us to get them a plane. This
was our opportunity. We would sell
them one that would incorporate our
own ideas. We had another manu-
facturer make it for us. The Brazilian
Navy liked it, but we could have done
better if we had made it ourselves.
“We designed a new ship and built
-We entered it in the Ford re-
liability tour and it outperformed
other ships in its class. Within a
year we had sold several planes of
that design to other companies who
were engaged in the operation of air-
¢ .t or were manufacturing exclusively
for the government.”
‘“But how did you get a factory?”’
“At first we rented the old Sperry
Gyroscope plant at Farmingdale, Long
Island. Later, as we grew, we bought
land and began putting up factory

it.

e

EQUIPMENT FOR MAKING AERIAL SURVEYS

Aerial camera outfit, with swivel mount, intervalometer, and magazine containing 75 feet
of film. Above: Camera assembled on swivel mount in pesition for mapping from high altitudes
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MAKING AERIAL PHOTOGRAPHS

Photographic mapping from the cockpit
of anairplane, with the camerain position

buildings of our own. As business de-
veloped we kept adding to them.”

“But how did you come to go into a
big combination of airplane com-
panies?”’

“This is the day of big combina-
tions; especially is this true of the
aviation industry. It is all very well
for an inventor to start out in a small
way and keep going by himself, but
only up to a certain point.

“ ITH the camera we had ex-

clusive patent rights and the
capital investment required was not
enormous. When we got into air-

o plane manufacturing, a small group of

men was enough to provide all the
funds necessary. Later, as we ex-
panded, we enlarged our group of
owners. Then came the day when we
saw the need for a sort of ‘General
Motors’ of the air. We organized the
200,000,000 dollar Aviation Corpora-
tion, with the Fairchild Aviation
Corporation as its manufacturing unit.
Other combinations were forming, and
we had to do it, too, not only as a
defensive measure, but as a means of
contributing to the advancement of
aviation.”

“Do you still do much inventing
yourself?”’

‘““Not a great deal now; there are
too many other things to do. I prob-
ably have had 50 or 60 patents issued
in my name, but nowadays the design
of airplanes and engines has become so
highly specialized that we retain the
best engineering talent we can find.
The inventor may be all right for
supplying fundamental ideas, but in a
highly technical field like aerodynamics
you want a highly trained specialist—
a scientist.

“Then, too, you must remember that
after you reach a certain stage of de-
velopment, your job is not alone one of
inventing, nor even of manufacturing.
You must know the whole field in
which you are operating, you must
read in the activity of today the de-
velopments of tomorrow, and you
must organize your forces accordingly.”
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A DIAGRAMMATIC LAYOUT OF THE PROJECTED INSTALLATION

The numbered details are listed in the text and will be better under-
stood if left until their description is reached. It would be well,

however, to take note of the main features, the feed pipe and the
source of its supply beneath the ice, also the return pipe above it

Power from the Heat of Arctic Waters:

Energy Outrivaling That of the Niagaras May Be Recovered
in the Far North. W.ill the Frozen Wastes Become
an Unlimited Source of Wealth?

By DR. H. BARJOT, H.M.R., University of Bordeaux.}

OWER is synonymous with prog-
ress and civilization. History
proves this assertion. The white
man leads the world today be-

cause, through invention and the pos-
session of a scientific mind, he has been
able to harness coal, water power, and
other sources of energy, and thus to
adapt the forces of Nature to his own
ends. Other races, unable to do the
same thing, remain in a backward social
condition.

Slavery was due to thelack of power.
The Roman mill could be kept turning
only by a human motor—by a slave
who might even be blinded in order to
increase the efficiency of that engine.
The same cause, the lack of power, will
account for the social inequality of the
Middle Ages; only a comparatively
small privileged class could live on the
tuxuries provided by the labors of all
the common herd.

The invention of the steam engine,
mere than any otherfactor, has changed
this situation, liberating man through
the products of the machinery it drives,
and enabling more people to devote
time to intellectual and spiritual pur-
suits. The discovery of a new source
of energy, more than any other fact
or social theory, brings about human
progress.

In the final analysis, power, whether
it be provided by animals or engines,
has its origin in the sun’s heat. But

* See editorial on page 189
1 See “Among Our Contributors,” page 181

heat can not be turned into power at
will. True, the greatest law of thermo-
dynamies, Carnot’s Law, tells us that
power is generated by a thermal ma-
chine only by a drop in temperature
from high to low, just as water turns a
wheel only when falling from a high
level to a lower one. In more common
language, ‘““cold,” a relative degree of
cold, is as necessary as warmth for
getting mechanical energy from heat.

E now obtain most of our power

from coal and petroleum, because
their combustion gives very large differ-
ences of temperature. But several cen-
turies hence when ourrecklessconsump-
tion of coal has totally depleted our fuel
reserves, and no more heat is available
through combustion, we shall have
only natural differences in temperature
left to use. The hoped-for release of
“intra-atomic”’ energy now appears to
be quite impossible, or at least difficult.
So the problem of finding new sources
of power amounts to finding tempera-
ture differences in nature, no matter
how small they may be, provided the
respective hot and cold sources have
large enough values to make up in
quantity what they lack in quality.
That possibilities of this kind are more
important than was previously sus-
pected has been demonstrated by the
well-known scientist Georges Claude
who recently showed that a 100-horse-
power turbine could be kept running
with a temperature difference of only

18 degrees Fahrenheit, at Ougrée in
Belgium. Thus this project has already
entered on practical possibilities.

Such natural sources are rather rare
but such a source, outstanding in total
magnitude, exists throughout the year
both in the arctic and the antarctic;
it also occurs in sub-arctic regions in
winter time. These immense sources of
energy are the basis of our power
process. This process has already been
outlined before the French Academy of
Sciences.

We think of the arctic primarily
as cold, but this is only because we
customarily deal there with the at-
mosphere, its temperature being very
low—about 40 degrees below zero. But
by comparison with the atmosphere
the big bodies of water in the arctic—
the sea, rivers, and lakes—under the
ice remain always unfrozen and their
temperature is therefore above 32
degrees. This, when compared with the
arctic atmosphere, is warm. The
anomaly is due to one of the physical
properties of ice—it is a splendid in-
sulator of heat. Thus it prevents the
leakage of heat from the water beneath
it to the much colder atmosphere;
provided, of course, it is thick enough.
One recalls the “igloo’ of the Eskimo
where, under cover of ice walls, com-
fortable refuge can be taken from the
most intense cold.

The heat thus retained in unfrozen
water is enormous; it corresponds, in
fact, to the latent heat of solidification,
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and thus one cubic meter of water when
freezing can liberate the same amount
of heat as the combustion of two gallons
of petroleum. Such a form of heat can
be utilized in the arctic because the
atmosphere is cold enough and because
this cold makes available an immense
amount of potential energy which can
be utilized to generate power. It has
been proved, in fact, that with a ther-
modynamic efficiency of only 4 percent
—although theory allows double that
amount for an atmospheric tempera-
ture of five degrees below the Fah-
renheit zero—a volume of water ob-
tained from beneath the ice pack can
produce the same amount of mechani-
cal power as an equal volume of water
falling from more than 4000 feet.
There is no Niagara which is as power-
ful as this one, and it is available in
the arctic on the shore of any river or
any lake. Since the energy can also be
generated from sea water, power in this
form appears to be as unlimited as the
oceans.

HE invention which we have had

in mind during years, like all
inventions, has required much develop-
mental work. It has now reached the
stage where it is suitable for practical
application, through a simple and
economical process. The apparatus
will employ cold brine as a condenser,
taking advantage of a well known
property of a solution; namely, that
when common salt is added to water
the freezing - point 1is considerably
lowered, and the salted ice thus ob-
tained—-the so-called cryohydrate or
“eryh”—is an effective refrigerating
agent because its melting point is five
degrees below the Fahrenheit zero.
This substance, cryohydrate, is easily
obtained in the arctic, simply by
causing brine to freeze solid under
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therefore be said that the brine serves
to collect the ‘“‘cold” and concentrate
it in tangible form.

Thus we would have the two differ-
ences in temperature required to gener-
ate power: First, the warm source,
consisting of ordinary water, which
freezes at 32 degrees. Second, the cold
source, consisting of cryh which melts
at a temperature of five degrees below
zero. This standardized difference of
temperature would bring about a flow
of heat between the two sources, and a
temperature difference is the funda-
mental and essential basis of a power
plant.

A plant will preferably be installed
on the shore of a lake or river, or by the
sea. Unfrozen water, 1, (see diagram),
pumped up through the ice pack will be
directed into a boiler, 2, in same dia-
gram. Here it will be mixed with a
volatile liquid, 3. This volatile liquid,
having low boiling point, will be caused
to boil because it takes up the heat in
the water. The volatile substance thus
to be vaporized is one of the ‘light
ends’’ produced in refining petroleum.
These hydrocarbons of low boiling
point possess the great advantage of
being wholly insoluble in water, thus
they can be mixed directly with it.
This simple device provides an instant
transfer of heat and permits the use
of a simple and economical boiler.
Normal butane, which boils at 30
degrees Fahrenheit under a pressure of
25 inches of mercury, would be par-
ticularly suitable for such a purpose.
Because it would be condensed and
used over and over again its cost would
not be a large factor, especially since
this petroleum by-product is very
cheap, being wasted at present for lack
of a market.

The butane vapor, 4, obtained as
described, passes through standard low-

normal weather conditions. It might pressure turbines,5, and is exhausted,6,
] ! ]
% -~ DEA”»q 7
~>No 7
///‘;\ /
/ / /,WINTER/
SUMMER
%\ > POWER, "/ POWER
< ;YDROELECTRIC % Z,‘é ;F;oohé g‘:sE
&k /
WINTER POWER
FROM THE” %/__& A =1
PROCESS,
S
o
%Z/ 4
&
{
Z o] g o > 2 i o a = < 5
< < a 3 5] > ) o
3 . < 3 3 3 2 v 8 g2 4

WINTER POWER WOULD COMPLEMENT EXISTING SUMMER POWER

In the north, stream-flow in winter shrinks to a very low minimum. Hydro-electric plants
are based on that minimum rather than a maximum. Winter power would compensate this
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into a condenser, 7. The condenser
containssalt water ice (“‘cryh,” 8) whose
temperature is always below zero. The
arriving vapor, 9, comesin contact with
this sub-zero ice and is rapidly con-
densed or liquefied at low pressure
(about 10 inches of mercury), mean-
while melting the ice.

The condensed butane, 10, and the
melted brine, 11, collect ai the bottom
and since these two do not mix they are
easily separated on a basis of their
differing density. Both are used over
and over again; the butane is sent back
to the boiler, and the brine is caused to
resolidify or freeze, 12, by action of the
extreme cold of the arctic atmosphere.

If we look at the matter broadly we
see that the production of power by a
transfer of heat energy from unfrozen
water to a chill atmosphere is theoreti-
cally unlimited, but that in practice it
depends upon the capacity of the trans-
fer agent employed. The price of thet
material is consequently the crucial
matter, and this is why the use of
cheap brine is extremely advantageous.
Common salt is a very cheap material,
but here is does not even have to be
purchased, for a brine can easily be
produced in the arctic from sea water.
For example, this would be the case
were a plant to be built near the shore
of Hudson Bay. Repeated freezings
acting on an isolated quantity of sea
water will, as is well known to arctie
explorers, concentrate it as efficiently
as evaporation. Pure water freezes
first and automatically separates from
the remaining liquid, and a concen-
trated brine is finally yielded. This
operation would be carried on auto-
matically in the boiler of the plant if it
were fed with sea water. Here the
large amounts of brine needed would
be obtained as a by-product.

HE manufacture of cryh from

brine is equally a simple opera-
tion, requiring no very special plant.
Since the plant is working on the shore
of a lake, for example, the natural ice
sheet on that lake offers a ready-made
smooth surface of large area over which
the brine is poured. This liquid will
spread over an immense area, will thus
be brought into contact with the cold
atmosphere, and will freeze rapidly.
Mechanical serapers moving on tracks
will automatically clear up the brine
and regularly supply the plant with
cryh.

The capacity of the plant depends
only upon the area of the cold surface
just described; the use of brine as a
medium permits the employment of an
immense surface at low cost. A sys-
tem of tubes to accomplish the same
purpose would prove to be highly ex-
pensive; it has been proved by actual
test that a simple tank having a volume
of only 400 cubic feet, filled with eryh,
would be equivalent to 300,000 lineal
feet of one-inch tubing. Furthermore
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the use of an open-air ice sheet would
provide a better condensing process
because there would be no added sur-
faces to delay the exchange of tempera-
ture.

Another great advantage of this
cryh condensing process is the ease of
obtaining a storage plant. The pro-

;
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The black region is suitable for the Barjot
powerplan. It has many lakes and streams

duction of power is practical and
economical only when that production
is regular, and particularly when the
peak load is being supplied. In our
process an accumulation of cryh is
equivalent to an accumulation of
power. Let us suppose, for example,
that a lake of brine having an area of
one square mile is frozen to a depth of
six inches; such an amount of cryh will
enable a 75,000-horsepower plant to
run during 24 hours at a 100-percent
load factor. Thus the cryh, more
easily produced in large amounts dur-
ing the coldest spells and particularly
at night time, has only to be stored up
against the peak load and the occa-
sional warm days that occur in the

arctic, even' in mid-winter. The
storage would require no very
special construction—nothing like

the ‘expensive dams of a hydro-electric
storage plant.

N general, plants which utilize the
process described will be very eco-
nomical, having no elaborate costly con-
struction comparable to the big dams
required where the energy in falling
water is recovered. The ‘“‘boiler’” and
“condenser’’ are simply roomsin a con-
crete building; the turbines are stand-
ard low-pressure turbines; pumping
unfrozen water from beneath the ice
presents no difficulties; the brine is
cheap and can be produced at the site
for many plants. The capital invest-
ment will be low; an estimate for a
large plaut gave less than 35 dollars per
horsepower installed, while hydro-elec-
tric plants involve a cost of about 200
dollars per horsepower.
The practical advantages will be
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obvious if we draw a comparison
with the Claude process of harnessing
the temperature variations of the
oceans. The expensive pipe 3000 feet
in length there required for obtaining
cold water from the depths of the sea
is not required in the type of plant at
present under discussion. Here water
has merely to be pumped up through
an ice pack ten feet in maximum thick-
ness. Furthermore this process makes
use of the latent heat of freezing which,
for the same mass of water, is 80 times
as great as the specific heat used in the
other process.

The region in Canada extending from
Labrador to Alaska, all along the arctic
coast and around Hudson Bay, is
known as ‘‘the richest repository of
base and precious metal in the world.”
The “pre-Cambrian Shield” or ‘“Cana-
dian Shield,” more than 2,000,000
square miles in area, contains a wide
range of minerals. Its southern exten-
sion in the United States, less than 5
percent of the total, has provided the
Lake Superior iron mines and the
Michigan copper mines which have
played so large a part in America’s
pre-eminence in the mining industry.
The largest part of the minerals of the
Canadian Shield lie in the Great North,
in that great region long regarded as a
frozen waste. Among the potentiali-
ties of greatest known importance are
the enormous deposits of native copper
in the Coppermine River basin, situ-
ated under the Arctic Circle and re-
cently estimated as a billion tons, and
that fabulous reserve of iron ore at the
recently discovered Belcher Islands in
Hudson Bay.

N extreme degree of cold and the
lack of power have thus far pre-
vented the exploitation of this wealth.
A hard winter lasting about nine
months freezes the streams, which can
not therefore be harnessed hydro-elec-
trically to advantage. These lands
may now be regarded in a new light—
as the lands of power. Fiords, rivers,
and lakes are innumerable in that
region and the process can therefore be
carried out virtually anywhere. The
present trend of settlement northward
will be accelerated and a new part of
the world opened to exploitation.
Cheap metals should become available,
due to a great industry wholly con-
tingent on the vast new source of
energy.

The process would be applicable not
merely to the far northern fringe of
Canada but to areas much tothe south
of this. Itis well known that the great
hydro-electric plants of central Canada
are seriously hampered by the severe
winters, and that most of them are re-
duced to a low capacity. The Sas-
katchewan Power Commission recently
decided on the impossibility of making
profitable use of the existing power, be-
cause in this province ‘‘the variation
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in the flow of the river is as much as 100
times greater in summer when the de-
mand is light than in winter when the
demand is heavy, the variation being
all the way between the maximum flow
of 188,546 cubic feet per second to a
minimum of only 850 cubic feet per
second.” (reports Sask. Power Com.,
Power Age, January, 1929). This is
due to the fact that water is immobi-
lized in solid form in winter.

Unfortunately this shrinkage occurs
during the very season of the greatest
demand and requires the provision of
steam stand-by plants. It is, however,
illogical to burn coal when so much
heat is already contained in any
nearby lake or river. Again let us re-
member that unfrozen water can give
more power in freezing than if falling
through a head of 4000 feet. This
“winter white coal” is largely available
in central Canada because of its in-
tense cold, and therefore the winter
power plants utilizing the process at
times of peak will fit admirably into
the existing seasonal ‘‘valley,” supple-
menting the hydro-electric installa-
tions.

The energy obtained during the cold
months would be so abundant and
cheap that it could even be used eco-
nomically for electric heating purposes.
What a curious paradox: the colder the
winter the more efficient the process
and the more heat! King Zero will be
forced to destroy himself. The present

THE CANADIAN SHIELD

This area of pre-Cambrian rocks is a rich
source of metals, but much power is needed

handicap to the settlement of the
arctic will be removed. The American
continent, granted by the accidents of
Nature a Far North which it now turns
out is really a land of power, will be-
come a center of civilization.

Finally, mankind has now the safe
assurance that there is in the polar re-
gions a source of power which will never
be depleted; and which, incidentally,
it will no doubt become steadily easier
to transmit to greater and greater dis-
tances because the distance to which
electrical energy can be transmitted is
increasing every day.



March 1930

SCIENTIFIC AMERICAN

High-Speed Tickers

to Serve Brokers

UCH of the chaos—and many
of the losses—incident to
the recent stock crash was

due to the tardiness of the
stock ticker, the type used having
been in service for 10 to 15 years.
Trading off ‘“the floor’” was largely
guess-work for brokers dependent upon
the tickers, because by the time quota-
tions reached them, many wild flue-
tuations had taken place.

The recent announcement by the
Western Union Telegraph Company
that they are beginning installation
of new high-speed stock tickers
throughout the country will, to a large
extent, prevent a recurrence of this
situation in the future. Design and
development of this high-speed ticker
occupied practically three years’ time
and was a result of the combined
efforts of ticker and printing telegraph
engineers of the Western Union, the
New York Stock Exchange, and the
Teletype Corporation of Chicago.

HILE this new ticker is a cumu-

lative result of developments
and improvements rather than any
startling new invention, it is based
upon principles which enable it to
operate at practically twice the speed
of the old tickers. It requires only one
main line wire instead of two as for-
merly used.

With the old style ticker a con-
siderable amount of power must be
supplied over the telegraph signal
wires and a considerable time is re-
quired to rotate the typewheel from
one printing position to another, since
the alternating current impulses which
control this rotation cannot be sent at
a speed greater than ordinary auto-
matic signaling speed. The new high-

QUOTATIONS BY WIRE
An operator sending quotations from the new high-speed ticker
sending station of Western Union at 40 Broad Street, New York

speed ticker development, therefore,
took place along the lines of reducing
the operation to one-wire control, re-
ducing the amount of signaling current
required, furnishing a local source of
power at the ticker, and a change of
code which would not require so many
transmitted impulses to control the
position of the typewheel.

The new ticker operates on a start-
stop principle similar to the well-known
Simplex printers which are coming into
general use as a part of telegraph
equipment. A local source of power
is supplied by having a small electric
motor which furnishes the driving
means for rotating all the moving
elements in the ticker and performing
the operations of shifting, printing,
rotating the typewheel, et cetera.

Instead of the step-by-step code
which averaged 16 current units for
each character printed, a permutation
code is used which, with start and

TICKER CIRCUIT BOARD

A section of the ticker circuit board con-
trolling ticker circuits serving New York

SERVING THE COUNTRY’S BROKERS

General view of the sending apparatus.
watches a distributor receive impulses from the operating table
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NO LONGER A DOME

The old familiar dome of the stock ticker
is going out of style. This is the new one

stop impulses added for each character,
makes a total of eight current unit
impulses for each character. There is
only one magnet in the new ticker
whereas there are four in the old. One
important feature in the design is the
fact that one character is really
“stored” in the ticker mechanism and
is being printed while the selection im-
pulses for the next following character
are being received and stored.

The 4,500,000-dollar program in-
volving nationwide installation of the
high speed stock tickers required con-
struction of 5000 miles of new city-
to-city wires, mapping. of numerous
curcuit changes and wire installations
in 350 cities all over the country and
in parts of Canada, and an enormous
amount of other preparatory work. To
prevent discrimination, the new tickers
will be operated at the same speed as
the old ones until all the old tickers in
the country have been replaced. Some
3000 new tickers will be installed on
Western Union circuits in New York
City, in about four months. At least
six months more will be necessary to
rush work to completion in the balance
of the country.

In background a man
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“Animal Locomotion” is the title of the large volume in the possession
of the editor, from which this page was reproduced.
work is described on the fly leaf as ‘“An Electro-photographic In-
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THE FIRST “MOVING PICTURES,” REPRODUCED FROM THE ORIGINAL

vestigation of Consecutive Phases of Animal Locomotion, 1872-1885,
by Eadweard Muybridge, Published under the Auspices of the
University of Pennsylvania,” in 1887. See the text of the article

Our Eyes and the Movies

How the Laboratory Psychologist Explains by Means of Physio-
logical Optics Some of the Phenomena of Mowving Pictures

N argument that could not be
answered, and a rich man’s
natural inquisitiveness marked
the birth of the movies. Now

one out of five in the United States is
a movie addict, according to compi-
lations made by the industry, public
schools are using movies for educa-
tional purposes, salesman are using
them to supplement their sales talks,
and when Walter Gifford, president of
the American Telephone and Telegraph
Company, cannot be at a banquet to
make a speech in person, he makes a
“talkie”’ of himself appropriate for the
occasion and is represented in proxy by
an operator of a projecting machine.

All this resulted from the bet of a
wealthy sportsman and philanthropist
50 years ago, and on the application of
some dry-as-dust discoveries and laws
scientists unearthed nearly a century
ago. Out of these origins has come the
celluloid ribbon which claims 25,000,-
000 of us as well-nigh incurable movie
addicts and touches closely the lives
of as many more.

Science has accomplished so much
that concerns moving pictures in the
last century that we have developed
a nonchalant, matter-of-fact attitude
toward these achievements. We are
content simply to enjoy the beauty or
amusement rather than trying in-
quisitively to find out ‘“what makes
it go.”

%Vhile hundreds of men who labored
through two centuries have made es-

By DONALD A. LAIRD, Ph.D., Sci.D.
Director, Colgate Psychological Laboratory

sential contributions to the develop-
ment of the motion picture, it is gener-
ally recognized that the first actual
pictures were taken at Palo Alto,
California, on the stock farm of Le-
land Stanford, in 1878 and 1879.
Stanford turned his wvast resources
and ingenuity to settling some argu-
ments on which wagers had been laid
about how horses ran.

Eadweard J. Muybridge, sometimes
known as Edward James Muggeridge,
and John D. Isaacs, worked with Mr.
Stanford in arranging a battery of 24
cameras so that a moving object, such
as a racehorse or a human being
walking, would expose each plate in
serial order and would leave behind
a photographic record of each of 24
closely timed phases of his movements.

WHILE the investigation was
planned primarily to settle argu-
ments about racehorses, the developed
negatives upset many conventional
ideas about pole vaulting, sprinting,
and even pleasure walking; the human
brain and eye, apparently, had not in
the past really analyzed motion itself
but had reacted to a composite, and
at best a rather hazy, picture. From
this crude start, experimental work
continued.

When we see, the light which enters
the eye produces the sensations of
vision by changing the chemical con-
stitution of the sensitive retinal coat-
ing of the inner surface of the eyeball.

The chemical changes do not cease
immediately when the light is cut off.
Everyone has seen the after-effects of
this persistent chemical reaction when
looking at the light in his bedroom just
before turning it off for the night. The
light is extinguished, but a weak image
of it persists in the eye and remains,
no matter what direction the eye turns.
The same after-image is seen when
riding at night and looking directly
into the headlights of an approaching
automobile; after the automobile has
passed, the persistent image which is
caused by the lag of the chemical re-
action is seen dancing around like a
firefly.

When a very strong light is used,
these after-images last longest. So in
experiments to reduce the flicker in
movies it was found that, by substitut-
ing an arc light for the old carbon-fila-
ment bulb, the pictures could be made
bright enough so that the chemical
change of the first picture persisted
in the eye while the cut-off blade of
the shutter was hiding the second
picture which was being jerked into
place. But that was not all. Flicker
still persisted and movies in the early
professional exhibition hall flickered
much as the blades of an electric fan
do as they are coming to a stop. Of
course it was not the blades or the
pictures on the screen that flickered,
but the overlapping chemical changes
in the retina of the eye.

Ordinary visual impressions last in
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the retina for about three thousandths
of a second after they are cut off. The
stronger impressions from a bright
movie screen will last longer, but not
enough to eliminate flicker. So ‘“Tal-
bot’s Law” was called upon. This is
a law from pure science but it solved
the critical problem of movie pro-
jection.

Talbot’s Law states that in rotating
a disk made up of sectors of black and
white, flicker decreases as the speed of
rotationincreases, with the intensity of
illumination, and with the number of
interruptions. The speed of films
could not be increased practically and
economically and the intensity of light-
ing of the pictures had been increased
as far as seemed possible. So why not
interrupt the light more? That is what
they did. One shutter had to beused to
hide the motion of the new picture
being hauled into place, so another, and
usually smaller, blade was added. Its
function was to pass its shadow across
the screen while the picture was being
shown. Adding this second shadow
diminished the flicker. Instead of in-
terrupting the light on the screen just
once for each picture, a second and
sometimes a third interruption is now
added. Paradoxical as it may seem,
flicker disappears. Doubling or trip-
ling the number of times the light is
broken lessens the brightness of the
picture seen by the eye, as predicted
by Talbot’s Law, but substitutes
steady fusion of after-images and does
away with flicker. Only when the
machine is running too slowly or when
the light is momentarily weakened
does flicker appear.

N the home projection of movies
flicker may appear, due to several
causes. If the home projector is
moved a distance from the screen so
that the size of the picture is increased,
the intensity of illumination of the
screen is decreased and may be reduced
to a point where the after-images are
too weak to carry over the darkened in-
tervals on the screen. The motor may
also be running slowly, due to lack of
oiling. If the room is not darkened
flicker will be difficult to avoid because
the after-images fuse most readily
when the general illumination is least.
While the home projector should be
placed as close to the screen as possible
in order to obtain the brightest picture
that is consistent with adequate size,
the spectators should sit as far from
the screen as possible. When the
spectators sit at a considerable dis-
tance from the screen the image of the
picture is focused on the central region
of theretina, but if they sit close to the
screen the corners of the picture are
focused on the peripheral or marginal
portions of the retina. This marginal
retina is especially sensitive to flicker.
Thus, by sitting close to the screen one
sees the central part of the picture

SCIENTIFIC AMERICAN

fusing perfectly but the corners of the
picture present an annoying amount of
flicker.

When a common cotton screen is
used the spectators should sit directly
in front of the screen, because it reflects
the maximum light directly back-
ward. In moving picture theaters
mirror or ribbed screens are used which
reflect the rays to the spectators at the
sides of the stage. Most screens used
for home projection do not do this.

There are always a few persons
whose eyes are irritated by the movies.
This is due to individual peculiarities
in the critical flicker threshold, and is
not a defect of movie projection but a
human idiosyncracy.

The fusion replaces flicker quickest
when the predominating color is bluish,
but the light of the carbon arc or in-
candescent bulb used in projecting the
pictures has an excess of red and yellow
rays and a deficiency of blue rays. In
some professional machines lenses are
used having a bluish cast. These filter
out the excess of red and yellow and
consequently give a smoother picture
with the best fusion in the intermittent
images. Some of the patented ribbed
and mirror screens are so constructed
that reds and yellows are absorbed to
some extent, thus giving the screen
and the picture it reflects a slight
bluish cast. In home projection it will
help if the cotton screen is thoroughly
blued by the laundress. In the more
skillfully designed moving picture thea-
ters the lights that are kept on in the
auditorium during the projeciion of
a picture have bluish reflectors or
filters in order to give this color help
to fusion.

Do movies harm the eyes? Many
people think so. A few years ago a
responsible public health official made
this prediction: ‘“Motion pictures will
be extinct in ten years. The public
realization that they are ruining eye-
sight will lead to a demand that they
be abolished. Within ten years I pre-

201

dict that there will be no more motion
picture shows in America. By that
time they will be barred as a pernicious
evil to health.”

Some people undoubtedly do experi-
ence eye strain at the movies, but this
is usually the result of their eyes having
defects which they have not discovered
and had .corrected. Or they may
habitually sit too close to the screen or
too far to one side. As a matter of
fact actual measurements have shown
that viewing a movie projected with
ordinary care is less fatiguing to the
eyes than ordinary reading for the same
length of time. Theoretically the
movies should be fatiguing, but practi-
cally they arenot. Thereis onetype of
scene, however, which may readily be
very fatiguing to the eyes. This is
where counter-motion is shown, as in
a parade where trained marchers are
in military formation and the jerky
movements of their legs are in the im-
mediate foreground. This produces
jerky and irritating sensations.

OVIES seem to be peculiarly a

human institution, animals indi-
cating little, if any, interest in them.
Not only household pets but primates
which have been experimented upon
show no interest in movies and are
more likely to look away from the
screen than at the screen. This is
likely due to the eyes of animals not
having the photochemical changes that
make it possible to fuse the pictures.
Dogs are interested in their own
images in mirrors and in lithographic
sheets portraying other dogs, but they
do not look at dogs in movies. Prob-
ably this is because the movie screen
looks to them as the slowly whirling
blades of an electric fan look to us.
It has been experimentally demon-
strated that some animals, such as the
parrot, do have after-images, but it
would appear that their after-images
do not follow the same time course
that ours do.

5y

THE EQUIPMENT USED BY EADWEARD MUYBRIDGE

From the SCIENTIFIC AMERICAN Supplement, February 5, 1887.
legend, ““is the reflecting screen against which

“On the left,” reads the
the animal appeared en silhouette. On the

right is the series of photographic apparatus of which each one took an image of the animal”
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The Romance of Steel

Most of Us Take the Metal Iron Too Often for Granted. Were
Iron Newly Discovered, Its Unusual Qualities Would Cause
It to be Regarded as a Remarkable Element

By MARTIN MEYER, Ph.D.

Assistant Professor of Chemistry, College of the City of New York

ANY thousands of years ago
men were savage aborigines
roaming about clothed in the
skins of animals than which

they were little better. Their chief
cause of concern and object in life was
to secure food enough to prolong their
miserable existence. Surrounded by
beasts of a ferocity unknown in modern
times, their only weapons were crudely
fabricated from wood, stone, bone, and
later bronze and the softer metals.
Then one day one of their comrades
discovered that a rusty earth could be
treated with fire to produce a material,
iron, which could be fashioned into im-
plements of an efficiency im-
measurably greater than those
of the time. It was one of the
most important discoveries
that the human race has ever
made, ranking second only to
the discovery of fire itself; so
important, in fact, that the
subsequent period is known
as the Iron Age.

r

HE Iron Age endured

from this dim dawn of
humanity down to only 80
years ago, when mankind en-
tered another epoch which
might quite as rightfully be
designated the Age of Steel.
The date is fixed by the dis-
covery of the Bessemer proc- ‘
ess for the manufacture of
steel in 1855, and the impor-

have an infinite number of uses, many
of which are familiar to everyone.
Copper is used for electric wires be-
cause of the cheaper metals it is the
best electrical conductor, nickel for
plating because it takes a high polish,
aluminum for airships because it is
light and strong—each metal has uses
which depend upon its properties. This
is what makes steel the wvaluable
material that it is. Cheapest of all
metals, composed mainly of iron to an
extent always greater than 90 percent
by weight, it is nevertheless not one
metal, but many, because the nature
and the amount of the other 10 per-

tance by the events that have
since transpired. As great an
improvement over wood and
stone as is iron, just so much
greater is steel over all other metals.

The manufacture of steel is based
upon the fact that iron possesses the
peculiar and almost unique property
of dissolving the element carbon, and
thereby acquires some startling new
properties which are further enhanced
by the addition of other materials.
While this was known long before 1855
and the perfection of Bessemer’s proc-
ess, it was not until then that steel
began to be produced in the quantities
that it is today.

The metals form an interesting group
of elements. They are all relatively
hard, strong, heavy materials, usually
(except copper and gold) of a silvery
appearance, and have what is com-
monly called a “metallic luster.”” They

covery of iron smelting was made in Africa by the negro

cent makes an infinite difference in the
material.

As steel, iron is the Proteus of the
metals. Considering iron only from
the standpoint of the carbon it con-
tains, one finds at least three different
and easily distinguishable varieties.
When it has about 4 percent of carbon,
which is about all it will hold, down to
2 percent it goes by the name of cast
iron. This metal is hard, easily cast in
molds since, like water, it expands on
solidifying (a most unusual property)
and takes a sharp impression of the
mold. But it is quite brittle, so that it
may be shattered easily, even by a
blow from a hammer. Stoves are made
of cast iron and one frequently breaks
parts simply by dropping them.

.
- an

When iron is given from 2 percent
to 0.2 percent of carbon we have steel
with somewhat contrasting properties.
Not as hard as cast iron it is infinitely
stronger, though normally it does not
cast as well. Steel can be made with a
tensile strength of more than 200,000
pounds per square inch;. that is, so
strong that a rope of only one such
strand would suffice to lift a locomo-
tive.

With less than 0.2 percent of carbon
iron is called wrought iron, a material
which is still softer than steel but quite
tenacious and has many uses.

It is, however, the strength of steel
which is proverbial and which
makes the modern world the
land of miracles that it is.
Without steel there would be
no railroads, no large bridges,
no Woolworth and no Chrys-
ler Building, and practically

| none of the wonderful ma-

| chinery by which manufac-
| turing operations are con-
| ducted.

HAT, however, would not

be a great loss, for with-
out steel there would not
be nearly as much to manu-
facture, to say nothing of the
countless smaller but equally
indispensable things which are
dependent upon this interest-
ing material.

: '-_____ P L But the properties of steel
PRIMITIVE IRON SMELTING may be still further and more
The bellows are worked by the artisan’s feet. The dis- widely modified by the addi-

tion of smaller amounts of
other substances. Normally
iron is magnetic but loses its magnetism
slowly, and strongly resists attempts to
change the polarity of its magnetiza-
tion rapidly. After the addition of
tungsten and small amounts of chro-
mium it may be magnetized and willre-
tain the magnetism practically forever,
the so-called ‘“‘permanent magnets,”
while on the other -hand, if it contains
silicon it may be magnetized in one
direction, demagnetized, and magne-
tized in the opposite direction a hundred
times a second with only a very slight
loss, known as hysteresis or magnetic
lag. Ordinarily steel rusts quite readily,
but by the addition of silicon in large
quantities one obtains Duriron which
resists corrosion of even the strongest
acids, while the addition of chromium
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yields the “‘stainless steels’” which are
used in cutlery.

For all these reasons and many more,
our modern civilization is dependent
upon steel, and to call this the Age of
Steel is merely stating a fact.

From whence comes this interesting
material? Like the other metals it is
derived from ores or earthy materials
found in the ground, of which there
are extensive deposits in the United
States on the shores of the Great Lakes
and in other places, in Spain, Germany,
France, Russia, and in other countries.
A new deposit has been found at
Koolan Island in the Yampi Sound, a
little dot in the wastes of the Southern
Pacific Ocean. It is said to consist of
more than 100,000,000 tons of the
highest grade ore, with more under the
ocean bed, and this will doubtless in-
fluence the future of the British
Empire. Large deposits have also only
recently been discovered at Kursk in
Russia.

The most desired ores of iron are
three in number—Ilimonite, haematite,
and magnetite. The last is the most
valuable but also the rarest of the
three, for it contains when pure about
75 percent of iron. It is the ‘lode-
stone” of the ancients, of which one
rock was said to be so highly magnetic
that it drew the nails from passing
ships and unfortunate sailors had to
swim for their lives. Like the report
of Mark Twain’s death, this is doubt-
less considerably exaggerated, but
magnetite is highly magnetic for a non-
metal, or even a metal other than iron
itself.

HE ores are oxides, that is, com-

pounds of iron and oxygen, and to
obtain the iron one must remove the
oxygen. The first operation in the man-
ufacture of steel is smelting. This is
conducted in a blast furnace and results
in the production of cast iron. A blast
furnace is a huge circular building
about 100 feet high and 30 feet in
diameter, having the general shape of
two truncated cones placed base to
base. Ore, coke, and limestone are
charged into the top of the blast
furnace, air is blown in to burn the
coke, which removes the oxygen from
the ore,and liquid iron at a temperature
of 2200°, Fahrenheit, is tapped out of
the furnace every few hours. If the
ore were pure oxide of iron, only carbon
would be necessary to remove the
oxygen, but as would be expected of a
material dug from the earth, it may
also contain sand or limestone, although
nearly always it does contain sand.
This would clog up the furnace and
make difficulty in the smelting opera-
tions. So lime is added as a flux, and it
combines with the sand to form an
easily melted slag that is also tapped
off from the bottom of the furnace.
This slag is very similar in appearance
to a poor grade of glass, and when
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THE BASE OF A MODERN BLAST FURNACE

Such a furnace is charged with ore, coke, and limestone (as flux) and is kept running con-

tinuously for years.

ground finds some application as an
abrasive or cutting or polishing ma-
terial.

The design, operation, and improve-
ments of blast furnaces form interesting
stories in themselves. Today they are
almost always entirely mechanical in
operation. Years ago they had to be
charged by hand. Men climbed to the
top of the structure, opened the door
of the fiery inferno to drop in the
charge, then jumped back to avoid the
rush of flame which always followed.
Sometimes they did not jump quickly
enough and paid for their lack of
agility with their lives.

The iron from the blast furnace has
been made in contact with coke which
is almost pure carbon, and therefore
contains about all the carbon it can
hold, about 4 percent. It is ‘“‘pig iron”
and the problem of making steel is that
of reducing this carbon content to the
desired 2 percent or less. The oldest
method of accomplishing this purpose
is by the open hearth process, which
consists simply in melting the pig iron
in large shallow beds lined with iron
ore. The oxygen in the ore combines
with the carbon of the iron and we get
more iron out of the furnace than we
actually put in.

Pig iron, however, also contains all
of the impurities which were present
in the original coke and ore—usually
silicon, manganese, phosphorus, and
sulfur—and these, especially the last
two, give a steel with undesirable
properties as it is likely to be brittle
either when hot or when cold. During
the World War this became a very
serious problem, for it was found that
the amount of sulfur in the coke which
was being made was increasing. Special
precautions must be taken at this point
to remove them, and the furnace is
always lined with either a basic or an
acid lining, depending upon the chemi-

Air under pressure enters from the large horizontal, circular tube

cal nature of the impurities. The lining
usually takes the form of a sand or
limestone layer. This is slowly eaten
away in successive operations and has
to be replaced at intervals. Finally the
furnace is tapped and the liquid steel
runs in thick fiery streams into ladles
where alloying materials are added if
special steels are required. More than
17 other metals are added to steel to
confer upon it different properties for
particular purposes.

From the ladles the steel may be cast
into ingots which, in turn, go to the
rolling mills to be rolled, hammered,
cut, slotted, and shaped into rails,
sheets, beams, and an almost infinite
number of other things. By perfect
marvels of mechanical ingenuity this
tough and hard material is handled
as easily as one may fashion butter.

BOUT 1854 it occurred to Henry
Bessemer that, since the problem
of making steel from cast iron was
simply one of removing carbon, this
could be done most simply by burning
it out with the oxygen of the air. He
built a large egg-shaped machine into
which he placed molten pig iron and
proceeded to blow air through it. The
idea worked so well that it failed. As
the carbon is removed from the iron its
melting point rises. In this case the air
removed the carbon so rapidly that
the temperature could not keep the
iron liquid. It solidified and ruined the
expensive machine. But eventually
Bessemer solved the problem by blow-
ing the air upon the iron instead of
through it.

The idea was really conceived by
Kelly, while Mushet and others im-
proved it, but chiefly it was Bessemer
who made it practicable. It was
certainly he who received the rewards,
for probably no great invention was so
quickly and largely rewarded. It is
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estimated that before his death in 1898
Bessemer had received upwards of
5,000,000 dollars as the proceeds of this
one discovery. Although he made other
inventions in his life, none was of any
importance in comparison with this.

The idea eventually revolutionized
the steel industry. At first it resulted
in the production of steel at a price
with which no other method could
compete. Now when the price differ-
ential has been largely overcome, it
still holds this advantage: large Besse-
mer ‘‘converters,”’ as they are called,
hold only 25 tons of steel, whilean open
hearth furnace may hold 200, but the
latter takes eight hours for one run
while a ‘‘converter’” turns out its
charge every 15 minutes. It furnishes a
better feed for a rolling mill for it is
cheaper to handle a steady small
stream of material than a large quantity
at infrequent intervals. In a large
modern mill the ore is never allowed
to cool down from the time it enters the
blast furnace until it comes out as the
product.

DESCRIPTION of each step in

the process reads like an ovel, and
no one who has had the privilege of
visiting a steel plant will ever forget
the experience. The magnitude of the
operations, the temperature of the
furnaces and the molten metal, the
noise of the mills, and the bare-shoul-
dered workmen, like gnomes, controlling
the work, combine to form a spectacle
as impressive in its way as a Niagara
or a Mammoth Cave. For many pur-
poses, steel is manufactured in other
ways, by the Duplex and Triplex
processes, in crucible furnaces, and day
by day more is being made by elec-
tricity.

Since Bessemer’s invention the in-
dustry has grown by leaps and bounds
until it is the most important in the
world. Today it controls even matters
of a political nature, for the principal
problem in Europe’s political tangle is
no longer to maintain a ‘‘balance of
power” but to maintain that which
today is, from a national standpoint,
infinitely more important, a ‘“‘balance
of steel.” The world’s production has
risen from only a few thousand tons
in Bessemer’s day to over 76,000,000 in
1913 and around 100,000,000 today,
valued at current market prices at
about 36 dollars per ton.

From the figures of cast iron and
steel production and cost, students of
business foresee the course of com-
merce and stock speculators forecast
the trend of the market. Quite re-
markable correlations have been shown
between carefully prepared analyses
and actual subsequent facts.

It is more than an interesting com-
ment on the effect of modern science
on modern life to trace the influence of
steel production upon the course of
current history. The greatest body of

SCIENTIFIC AMERICAN

GERMANY
s 4 compra
ERANCE g “'::\‘:\:?Y:lm
u i 1
PARSS R -y Y
:
BZ coaL L
B ron a "‘_“ﬁ‘ ~1
By wewite ‘.."a': G atnuw!&\-

IRON MEANS POWER

The iron ores between the present boun-
dary (1) and the old one (2) have passed
from German hands to the French

iron ore in Europe was shared prior to
the war by France, Germany, and
Luxemburg, and before the war Ger-
many produced more steel than did
the other three great steel producing
nations of the old world, England,
France, and Belgium combined, while
the United States produced about the
same total quantity, around 40 per-
cent of the world’s annual supply.

In the modern world steel production
is the keystone to all else; steel means
power and commercial preeminence.
To it Germany owed her commercial
supremgcy and to her commercial
supremacy she owed the war. By the
Versailles Treaty France hoped to
destroy that supremacy forever, for
she thereby got Lorraine and the main
portion of Germany’s western ore
deposits. But that has not solved the
problem nor won the economic battle
for France, even though she has won
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the war, for she did not win the coal.

In the natural course of economic
events ore must go to coal to be smelted
and not the reverse, as we see in our
own country. Our great deposits of
iron ore are on the banks of the Great,
Lakes but the center of the steel
industry is with the coal in Pennsyl-
vania. Coal is light and bulky, and
expensive to ship, while ore is heavy
and compact. France did not get the
Ruhr coal deposits, and only a small
part of the Sarre, although she has
made heroic efforts to maintain control
of them, so the actual ownership of the
ore means little. Realizing the eco-
nomics of the situation it is doubtful
whether England could be brought to
look with any degree of sympathy
upon French desires for these coal
deposits regardless of the other issues
which might be raised to enhance the
French ambition, and this is the prob-
lem which will remain for solution for
some time to come. The recent for-
mation of the European steel cartel or
trust will write a new chapter and
perhaps a whole volume in this story.
In the meantime our own production
has been mounting. Since 1916 we have
produced more than 50 percent of the
supply of the entire world. For us from
that standpoint the future seems
secure.

What Is Your Opinion?

This article s one of a series. All
are elementary and deal largely with
the romance of chemistry. W hether
several more articles of this series will be
published or mot will depend entirely on
the number of votes received from in-
dividual readers. A post card will suffice.
—The Editor.

A BESSEMER CONVERTER IN ACTION

To make steel from iron,some of the carbon is burned out, either in the Bessemer converter

or by the ‘“open hearth” process.

Today about three fourths of the steel is made by the

latter process yielding a better product, and one fourth is made by the Bessemer process
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An Experiment in Suspended Gravitation

We May Reason Out One Kind of an Answer to a Question in
Physics and Arrive at an Opposite Answer By Actual

Experiment.

By R. W. WOOD, LL.D.

Experiment Wins

Professor of Experimental Physics at Johns Hopkins University

F a bottle of water is allowed to fall,
and a large air bubble is released
at the moment at which the bottle
is dropped, will the bubble rise in

the water?

Having received an incorrect answer
in a surprisingly large number of cases,
it seemed of interest to devise an ex-
periment which would demonstrate
the abolition of hydrostatic pressure in
falling water, and the consequent dis-
appearance of buoyancy.

Everyone is familiar with the cir-
cumstance that in an elevator a suit-
case held in the hand feels much
lizhter at the moment at which the
cage commences to descend, and much
heavier at the moment at which the
descent is being arrested. If the sup-
porting cable breaks and the car falls
freely the suitcase weighs nothing at all
and feels aslight as a feather—although
this observation has not been put on
record, so far as I know, by the victim
of any elevator accident. The experi-
ment can be tried on a smaller scale by
jumping from a height of five or six
feet.

HIS suspension of gravitation oc-

curs also within the interior of
bodies shot up into the air, and the
error made by Jules Verne in his “Trip
to the Moon,” in having gravitation
disappear within the projectile only at
the moment when it passed the center
of gravity of the earth-moon system,
has surprised many of his readers.

From these considerations it is clear
that the hydrostatic pressure of Wat?r,
which obviously depends upon its
weight, disappears also when the mass
of water is rising or falling freely in the
air (neglecting a small effect due to air
resistance, which prevents a “free
fall’”’).

A parachute jumper could try some
amusing experiments with a corked
bottle of water containing a small quan-
tity of air. If at the moment of jumping
he inverted the bottle, the air bubble
would remain for a few seconds at the
bottom, and then rise slowly as the air
resistance reduced his acceleration. As
soon as he reached his final “terminal
velocity,” which is something like
120 miles an hour for the human body
in a horizontal position and in air,
there would be no further acceleration,
and his velocity would remain constant
until he opened his parachute. During

Corresponding Editor, SCIENTIFIC AMERICAN

the time of fall at constant velocity the
air bubble would rise with its cus-
tomary velocity.

Possibly some of our air service
men who think nothing of dropping a
thousand feet or so before opening their
parachutes may be willing to try the

THE EXPERIMENT

Above is the bubble almost stationary
in the falling bottle and virtually spherical
in form. Below is a bubble made by
simply inverting the bottle in the hands.
Note its rather peculiar mushroom shape

experiment and report on it. I should
also like to suggest that a moving pic-
ture of the earth, taken with the
machine pointing straight down, during

a free fall of several thousand feet,
would be of considerable interest. It
could easily be done with one of the
lighter cameras operated by a spring
drive, or perhaps even with a standard
machine, although the latter might
give more trouble later, in making the
landing.

The stationary bubble in the bottle
can be observed, however, in a far less
hazardous manner. After giving some
thought to the problem of how to drop
a bottle and release an air bubble at the
bottom at the same moment, it oc-
curred to me to toss the bottle into the
air. After some little practice I
learned how to do. this in such a way
as to bring the bubble to the center of
the bottle at the moment at which it
could most clearly be seen, namely, at
the top of its flight when it is moving
slowly.

If the bottle is properly thrown to a
height of a foot or two above the head,
we see the large silvery bubble poised
at the center, almost spherical in form.
If, however, we invert the bottle by a
quick turn of the wrist, the bubble
rises rapidly in a much flattened form
having a mushroom shape. The two
conditions are illustrated by photo-
graphs, taken with a shutter speed of
1-500 second with the sky as a back-
ground. The bottle was tossed up
with one hand and the shutter sprung
with the other.

HE best method of observing the

suspended bubble is to stand fac-
ing the light, holding the bottle, cork
down, loosely in the palm of the right
hand at an angle of about 45 degrees,
the arm hanging by the side. The
bubble should be about the size of a
peanut.

The bottle is now tossed up by a free
upward swing of the arm, in such a
way that it turns slowly and assumes
an upright position at the top of its
flight. The first attempt will probably
result in a double somersault, but with
a little practice the toss can be properly
made. The best result is obtained by
letting the bottle slide off the palm of
its own accord, by straightening the
fingers at the proper moment. If the
bubble rises rather rapidly, as is some-
times the case, it is due to currents set
up in the bottle by an incorrect release.
However, a little actual practice will
have more value than many words.
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An Archeologist-Detective at Work

With Only a Vague Clue as a Starting Point, Queen
Meryet-Amun’s Tomb Was Unearthed

HE annual report of the

Metropolitan Museum’s ex-

cavations at Thebes is, as

usual, written by Mr.
Herbert E. Winlock, who has that
rare ability of making archeology real
and vibrant to the lay reader. It will
be remembered that the stories of the
expeditions in the last two years,
presented in the SCIENTIFIC AMERICAN,
have been very largely devoted to an
account of the discovery of statues and
sphinxes broken up and buried near
Deir el Bahri. We have already re-
lated how Queen Hat-shepsut usurped
the throne during the youth of King
Thut-mose III and built a temple to
justify her usurpation. When she
died in 1479 B.c. the young king tried
to expunge all memory of her by
destroying inscriptions, statues, et
cetera. Mr. Winlock says:

“T'o finish clearing away what still
remained of Naville’s debris [See
SCIENTIFIC AMERICAN for June, 1929,
page 522] and to expose the rest of the
quarry was the task on which we spent
the first part of the past season. Mean-

Queen Hat-shepsut, the torso of which
was taken to Holland in 1869 by Prince
Henry, High Admiral of the Nether-
lands Fleet. Negotiations are now
afoot for the reuniting of these statues.

The next interesting feature which
Mr. Winlock describes is the Osiride
statue of Hat-shepsut referred to in
our issue of June, 1929, page 524. Mr.
Winlock continues:

“For another piece of architectural
sculpture—this time of gigantic size—
the problem of location was solved last
season and the actual reconstruction
is now practically completed. We have
unearthed fragments of two enormous
Osiride statues and had been able to
demonstrate that they had originally
stood at the far ends of the two lowest
porches of the temple.”

The great story in the report on the
1928-1929 Egyptian Expedition is the
finding of the tomb of Queen Meryet-
Amun. After the search for statue
fragments in the quarry and in the
hole filled up by Thut-mose III, there
was left only one more place where the
archeologists believed that there was

All photographs courtesy Metropolitan Museum of Art

time, while the men were digging, we
went back to the slow, laborious grind
of sorting out and fitting together the
fragments found during the previous
years.”

Detective work by the expedition,
on statues and sphinxes found at Deir
el Bahri before the discovery of the
tomb of Queen Meryet-Amun, brought
other surprising results. The torso of
one statue dug up by the expedition
only a year or two ago at Deir el
Bahri was found to fit a head taken
by German Egyptologists to Berlin in
1843-45. The same situation existed
in regard to a granite sphinx. The
Metropolitan’s expedition also dis-
covered fragments of a statue of

any likelihood of finds.
On the hillside to the
north of the temple there
was a postern gate through
which all sorts of rubbish
and sweepings had been
carried out in ancient
times and dumped on the
hillside.. On it they no-
ticed two chip heaps
weathered during centu-
ries and almost hidden by
drift sand and fallen rock.
Mr. Winlock says:

‘“We could see that the
chip was shale from the
lowest strata of the cliff
and that it lay much

THE

™ the field.”
o

higher up the slope than any natural
agency could have carried it. Of
course it was possible that we were
dealing with heaps of shale dug out in
leveling the temple courts below, but
it was hard to see why the quarry chip
from there should have been carried
so far uphill—and across a ravine, at
that. On the other hand it was equally
possible that what we had were heaps
of chip from the tunneling of some un-
discovered tomb or tombs in the shale
strata, and it was on this that we
pinned our hopes.

“Naville had started to dig just out-
side of the temple wall—we had an
old photograph showing some of his
men working there—but he soon
abandoned the place and covered the
lower part of the slope with one of his
inevitable dumps.

“ AMONG the commonest ques-

tions put by the layman to the
excavator is ‘And how do you know
where to dig?’ If these words chance
to fall under the eye of anyone who
has wondered about it, an answer has
been given for a typical case. In fact,
the digging which took up the second
half of our season involved finding the
answers to so many of the everyday
problems of excavation that it may be
worth while telling the tale as we lived
it on the spot. It had the usual delays
and disappointments, the invariable
surprise when the find was actually
made, the laborious groping after the
explanation of what had been found,
and finally the arrival at a conclusion
that seemed to fit the facts discovered.
If the reader finds the tale involved in
the telling he will get a very fair idea
of the way things generally happen in

SPHINX’S i:IEAD IS FOUND

The head was found in Berlin and the body was found in
Egypt. They were pieced together; result, a perfect statue
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The remainder of Mr. Winlock’s
story must be somewhat abridged, al-
though we shall not depart from his
own words.

‘“The gang of workmen was started
at the foot of the hill. On February
23—six weeks after we had started—
the men found a rough hole in the
rock. They cleared out an irregular,
jagged opening, and, when they were
about waist deep, brought to light
some rather carelessly laid brickwork.
As a matter of routine we put guards
on the spot.

‘“The bricks were merely stuffed
into the mouths of an opening and were
only held in place with a little clay
smeared along the top. The pit itself
was filled with dirt, rags, bits of a large
white coffin, and the lids of straw
baskets. Then we took out a couple
of bricks and flashed an electric torch
inside.

“Y T was only then that we had our

first hint that our tomb was not so
simple and uninteresting. A jumble
of white shawabti boxes and a head-
less Osiris figure could be seen just
inside the opening. Beyond were
several big round baskets to which
the lids in the pit seemed to belong,
piled against the wall of the corridor.
Those big baskets were the kind usually
associated with Eighteenth Dynasty
tombs. Once our first surprise was
over, we began re-adjusting our ideas.
We jumped to the conclusion that we
had found the tomb of another of Hat-
Shepsut’s courtiers.

“That night the tomb was sealed
up again and heavily guarded.
Then we started to remove the brick-
work. One fact was soon established.
Originally the corridor had been closed
with a carefully built brick wall. All
but the bottom courses of this wall
had been broken down, and the tomb
entered a second time, after which it
had been reclosed with bricks and
stones. Later all but three courses

THE BRINK OF THE WELL

Here the empty outer coffin was dropped
on the brink of the mysterious well
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of this second blocking had been re-
moved and the tomb entered a third
time.

“The last people in the tomb had
made a path along the corridor by
pushing everything over to one side.
On March 3rd 1
crawled in and gin-
gerly followed in their
footsteps. The pas-
sage was clear almost
to the end, but there
my way was blocked
by a yellow, varnished
coffin. Its lid was
missing and inside it
there lay a mummy
with bandages abso-
lutely intact and with
garlands over its face
and a wig at its head.
Beyond it the lid of a
large outer coffin was
propped up on its side
in a doorway leading
to the right, and just
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were left out of sight among the coffins
long enough to chop the gilded faces off
all three lids. We could picture them
hiding their plunder under their clothes
when they heard that no beams could be
found. Bricks had been hastily stuffed
into the entrance, leav-
ing the Princess En-
tiu-ny lying just where
she had been dropped
on the brink of the
abyss.

“It was the morn-
ing of March 11 be-
fore the well could be
crossed. We brought
down a light beam
and worked it acrecss
the deep well to the
doorsill cn the oppo-
site side. On the first
we slid a second beam,
and on the two, a
board. I crawled
across on my hands
and knees, tingling

beyond the doorway
lay the empty outer
coffin, the missing lid
of the outer coffin,
and the cover which
belonged over the mummy itself. Here
was a most surprising state of affairs.
These coffins seemed to be lying just
as they had been dropped by a burial
party when something had interrupted
them—and another flash of the torch
showed what that something was. I
was on the brink of a deep well that
made an absolutely impassable gulf
across the corridor. The real crypt of
the tomb must lie beyond, and in the
far left-hand corner across the well I
could see a passage leading off to the
left.

The

“T,'OR the time we were completely

balked. The Osiris figure bore the
name of ‘the House Mistress, the
Chantress of Amen-Re, the King’s
Daughter of his body, his Beloved,
Entiu-ny,” and the same name ap-
peared on the shawabti figures in the
boxes. From the style of the coffins we
could safely conclude that we had
discovered another daughter of Pay-
nudjem, named Entiu-ny, who died
and was buried probably in the years
just preceding 1000 B.C. When
Entiu-ny died, somebody had known
of the existence of this tomb. The pit
was dug out, the blocking broken
through, and the heavy outer coffin
and the three lids were started down
the passage. Assoon as the first bearers
had turned the corner at the end of the
corridor, they found themselves on the
brink of the well, and dropped their
burdens. The bearers crowding from
behind with the body had to drop it.
Probably a discussion followed, which
ended with some of the party leaving
the others while they went off to look
for a beam to bridge the well. Some

GIGANTIC

‘i)rob]em of location being
solved, masons ‘‘assembled’”’ the
statue of the usurping queen

with curiosity.

“From the doorway
on the other side there
was one step down,
and then inky black-
ness. I turned on my torch and flashed
it around. I was in a chamber just
high enough to stand up in, seemingly
interminably long in the gloom—and
blankly empty. For a moment the
bottom seemed to have fallen out of
everything, and then my light shone
on a narrow doorway at the far end. I
came to a standstill just within the
doorway beside three little empty sau-
cers and a dried and shrivelled bundle
of leaves lying at the foot of an enor-
mous recumbent figure. My light
flickered along it, and came to rest on a
great placid face staring fixedly upward

THE HUGE COFFIN

The inner wooden coffin of Meryet-Amun
in the big outer coffin after removal of lid
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in the deathly silence of the dark erypt.
Then it flickered back and followed
down a column of hieroglyphs an-
nouncing that ‘the King gives a boon to
Osiris, the Great God,
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King’s Wife, Meryet-Amun, beloved
Amun. May she live!” These, then,
were obviously the original band-
ages torn off Meryet-Amun’s mummy
by the thieves.

Lord of Abydos, that
he may cause to come
forth at the call, bread
and beer, beef and fowl,
bandages, incense and
unguents, and all things
good and pure on which
a god lives, and the
sweet north wind, for
the spirit of the King’s
Daughter and Sister,
the God’s Wife, the
King’s Great Wife,
joined to the Crown of
Upper Egypt, the Mis-
tress of the Two Lands,
Meryet-Amun, true of |
voice with Osiris.’

“On the 15th we
raised the gigantic coffin
lid and exposed a dis-
proportionately small
coffin inside. That was
open, and we were look- |
ing at a slender little |
mummy, simply ~—
wrapped, and festooned with garlands
still fresh enough to show the colors of
their flowers. The inner coffin, while
much smaller, had been almost as
lavishly decorated. On the head we
found a tenon hole which had once held
the golden vulture head of a queen’s
crown, and all over the body were rows
of nail holes showing that within and
without the entire coffin had been en-
cased in sheets of gold. None of this
richness was left, however. In place of
the vulture head on the brow a urzus
had been painted; the wig was colored
blue and the face yellow; a blue and
yellow collar had been daubed over the
breast; down the front was painted a
copy of the inscription on the big
coffin.

“ ITH obvious signs of forcible

opening on both coffins, we
have a pretty clear story. At some
time in antiquity, the tomb of Meyret-
Amun had been robbed, and on the
discovery of the outrage all that was
possible had been done to cover up the
damage. The date had been recorded
in a docket; that second blocking of the
doorway must have been done in 1049
B.C. by the necropolis officials who
restored Meryet-Amun’s mummy. So
far we were still leaning toward our
first idea that this tomb had originally
belonged to Hat-Shepsut’s courtiers.
It was only when we had cleared the
last of the rubbish out of the tomb that
we changed our minds. A pile of rags
had been thrown into the unfinished
corridor to the left of the well. They
turned out to be bandages ripped off a
mummy, and among them we found
one marked ‘The God’s Wife, the

‘“Among other frag-
ments of funeral furniture
were bits of an enormous
wooden coffin plastered
over with white gesso. It
had been actually big
enough to hold the great
coffin of Meryet-Amun.
Here was the third outer-
most coffin of Meryet-
Amun so completely
wrecked by the thieves it
had simply been swept out
of sight at the time of the
restoration. It followed
that Meryet-Amun had
been robbed here in this
tomb. Thus we arrived
at the conclusion that
we had discovered the
tomb of Queen Meryet-
Amun.

“In the first corridor
two things gave us a very
good idea of the period
when the tomb was con-

)

ORIGINALLY GOLD COVERED

Once of a richness comparable to the
coffin of Tutankhamen, but vandals have
completely stripped off the decorations

structed. That corridor passed ob-
liquely under the north portico of the
temple so close that the under side
of the temple foundations was ac-
tually exposed in one place in the
corridor roof, hanging precariously
over our heads. Now it is possible
to dig under foundations once they
are set, and even to expose them
without necessarily bringing them
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down, but it is absolutely impossible to
lay heavy stones unsupported across a
void. Thus the tomb must have been
made after the middle of the Eight-
eenth Dynasty, when the temple was
built. Therefore, we felt safe in dating
the tomb of Meryet-Amun to the
second half of the Eighteenth Dynasty,
and her coffins confirmed this date ab-
solutely. Meryet-Amun could not have
been buried earlier than 1480 B.c.,
when the temple was finished, and
probably not much later than about
1440 B.c. The only question that
remained was to settle the identity
of Meryet-Amun herself. Two queens
of that name were known, but our
queen could be neither. There re-
mained a Princess Meryet-Amun—*‘the
King’s Daughter, the King’s Sister,
the God’s Wife and Hand (-maiden?),
sweet in love, living like Re‘’—por-
trayed in the Shrine of Hat-Hor
erected at Deir el Bahri by Thut-mase
III1. This Meryet-Amun was the
ranking daughter of Thut-mose III
and of his Great Wife, Meryet-Re".
The Princess Meryet-Amun, the daugh-
ter of Thut-mose III, must have been
the wife of his heir and successor,
Amen-hotep II. Since Amen-hotep II
succeeded in 1447 B.c.,, and as we
already had evidence to place our
Queen’s death somewhere between
1480 and 1440 B.c., we felt convinced
that the two Queens Meryet-Amun
were one and the same person. During
her father’s lifetime she had been ‘the
King’s Daughter.” After his death she
had become ‘the King’s Great Wife.’
But the last title—‘the King’s Mother"
—had never been hers. She must have
died soon after the coronation, for
Queen Ti-’0 occupied the position dur-
ing most of Amen-hotep’s reign. Of
Meryet-Amun, no recognized trace
existed until we found her tomb.

“ NOWING now, with fair assur-
ance, who Queen Meryet-Amun
was, we can complete the story of the
tomb. Work was begun on it at least
as early as her coronation but it was
still unfinished when she died soon
afterward. There was no time to hew
out an actual burial crypt and her
gigantic white outermost coffin was
installed in the last of the unfinished
passages beyond the well. On the day
of her funeral came the enormous
coffin overlaid with gold and brilliant
with incrustations, the little innermost
coffin just large enough to hold the
mummy, and the mummy itself heavy
with jewelry within its bandages. The
coffins were closed, the richest of the
tomb furniture was placed nearby,
the bridge across the well was removed,
and the baskets full of the less valuable
clothing and food were stacked in the
outer corridors. Then the entrance
was carefully bricked up and the pit
filled in—and Meryet-Amun lay in
peace for the next four centuries.”
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Submarine Safety Advances

The “S-29” Is Now a Floating Laboratory
for Testing Sub-Sea Safety Devices

INCE 1923, eight United States

submarines have been in serious
accidents. Only three of these resulted
in death to members of the crews but
the great hazard of submarines to
which all these disasters pointed
served to accentuate the widespread
insistence that safety measures be
taken and safety apparatus be devised
to protect, and savein case of trouble,
the lives of submarine crews.

Loss of the S-51, on September 25,
1925, with five officers and 31 men was
appalling enough but when the S-4
was rammed and lost on December 18,
1927, with her entire crew, matters
were brought to a head. The govern-
ment renewed its submarine safety
efforts in earnest. Thousands of ideas
were submitted by scientists, engineers,
inventors, and laymen. Most of these
were quickly discarded but others
were considered further; some have
been worked out and tested, and a few
are still being experimented with.

ERHAPS the most valuable device
recently developed in this country
is the Momsen “lung,” an illustration
of which is shown on this page.

[—

Named after its inventor, a lieutenant in the
United States Navy, this lung is, in effect, a
miniature diving apparatus which, when worn,
permits the wearer to rise safely from a sunken
submarine without danger of suffocating or
drowning. This and the other devices shown
here are installed on the submarine S-29 which
recently arrived in San
Diego Harbor equipped
with all the latest rescue
and salvage devices. These
devices will be tested this
winter and early spring.

It has been asserted that
submarine design and con-
struction in the United
States has been far in ad-
vance of that of other na-
tions and our accidents
fewer than in any other
comparable navy. Not con-
tent with this high place,
government experts are
continually working to de-
vise new safety apparatus
and to improve the old.

LIFTING EYE

The eye on the hull of a sub-
marine for attaching a pontoon

MOMSEN ‘“LUNG”

Thebreathing mask which men will
use to escape sunken submarines

e
o
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UNDERSEA COMMUNICATION

A member of the crew of the submarine S-29 demonstrating the
use of buoy telephones for talking with a sunken submarine

THE ESCAPE HATCH
This view taken from the conning tower shows an escape hatch
and the buoy which carries a telephone line to the surface
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Planes landing on this platform ‘“field” over the Pennsylvania Railroad tracks in New York
City, conceived by Francis Keally, could discharge their passengers directly in the city while
their mail could be shot directly to the branch post offices in the city by pneumatic tubes

Faster Airmail Terminal Service

Pneumatic Tubes Like Those in Cities Between Branch Post Offices
Would Speed Airmail Between Post Offices and Airports

NEUMATIC tube service for air-
mail from outlying airports into
the post offices of large cities has
been urged by a number of ar-

chitects, engineers, aviators, post office
officials, and others who, in the past
two years, have given thought to the
problems of aviation and particularly
to the expedition of the airmail. Since
the dispatch of airmail is the backbone
of commercial aviation in this country,
and since the airmail is constantly
assuming larger proportions, any means
which will improve this new branch of
the postal service is worthy of careful
analysis. The present importance of
airmail is illustrated by the fact that
the scheduled daily mileage of mail
pilots in June 1929 was 38,689 miles!
But this is only a beginning. Important
postal officials have predicted that in a
very few years all first-class mail will be
carried by air.

Unfortunately for aviation, obstacles
dangerous to fliers exist in the vicinity
of large cities so that mail-contract
airports are necessarily located at some
distance from post offices and com-
mercial centers. These suburban loca-
tions place air terminals at a disadvan-
tage as compared with railway ter-
minals which are much nearer the post
offices.

A pneumatic tube for carrying mail
between airports and post offices would,
however, offer safe, economical, un-

By HAMILTON M. WRIGHT

interrupted, and rapid service. It is, of
course, essentially adapted to large
citieswhere the amount of mail is vast
and where the airport is, generally
speaking, six to 15 miles distant from
congested centers. Other means to
overcome the handicap of airports have
been suggested, such as dropping the
mail from parachutes into nets, build-
ing landing stages on the roofs of tall
city buildings, or constructing elevated
landing platforms above switching
yards or wharves in cities adjacent to
commercial centers. All these, how-
ever, are inherently more or less un-
certain or dangerous, and even a heli-
copter plane, it is said, would not find
the proximity of large city buildings
conducive to complete safety.

HERE is a great inconsistency be-
tween the 100-mile-per-hour, or
more, rate of fliers to carry the airmail
on time and the slow truck traffic to the
distributing centers. It takes a bus 45
minutes to run between the Newark
airport and the Hotel Pennsylvania
opposite the main New York Post
Office.

This sort of delay, to a greater or less
degree, but always to an important
extent, will occur where trucks must be
employed to carry mail between air-
ports and post offices through con-
gested areasuof great cities. The red
stop light traffic signal is no respecter

of vehicles, not even of mail trucks.

The Joint Commission on Postal
Service which from 1921 until 1924
made an exhaustive study of the postal
system, reported to Congress that on
one day that was studied 27,166 mail
containers with a capacity of 10,846,
400 letters were dispatched through the
pneumatic tubes in New York City,
and that, for each letter delayed by the
tubes, 3915 letters were delayed by the
motor vehicle service. They also said
that the operation of the tubes and the
reduction of the motor vehicles service
would reduce the number of accidents
in congested streets of New York
which, in 10 months, resulted in
seven cases of fatal injury and 99 cases
of other injuries caused by govern-
ment-owned vehicles.

Other points were that the pneu-
matic tubes as a means of transmittal of
the mails are secure and reliable; that
the delivery of letters is expedited from
two to four hours or more by utilization
of the tubes, and that the speed of
transportation by tube is 30 miles per
hour, whereas the speed of transporta-
tion by motor vehicle in New York is
but 714 to 10 miles per hour; that ap-
proximately half a million letters a
day would be advanced in delivery by
means of the tubes; and that the tubes
have a value apart from speeding the
mail, in that they stand ready at all
emergencies and are not subject to the
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irregularities experienced by the motor
vehicle service.

Largely as a result of thisreport, the
pneumatic mail-tube service was re-
sumed in New York and has given ex-
cellent results. Letters are now carried
more than 140,000 carrier-miles per day
beneath the streets of New York, equal
to a daily journey of five and two thirds
times around the world. The “petit
blew’” pneumatic tube service for
special delivery mail in Paris is too well
known to any experienced visitor there
to require any description. Pneumatic
tube service also exists in London,
Liverpool, Berlin, Vienna, and other
cities.

In New York City the pneumatic
tube system consists of 2714 miles of
double tube extending between the
Battery and 125th Street on both sides
of the city, and across the Brooklyn
Bridge to the Brooklyn Post Office.
There are between four and five miles
of double tube in Brooklyn.

N New York the operation has

reached a remarkably high stage of
efficiency. The efficiency of service for
several years has averaged better than
99 percent. Interpreting the figure
99.9661 percent for 1928—a typical year
—we see that the pneumatic mail-tube
service in New York City was within
one twenty-fifth of 1 percent of perfect
operation. The saving in time in the
arrival of mail at its post office destina-
tion to reach early mail carriers and for
outgoing mail to reach departing trains
is one of the outstanding advantages of
the system. This advantage could as
readily be transferred to the dispatch
and receipt of airmail.

The cost of constructing a pneumatic
tube system similar to that in New
York is estimated at approximately
19,500 dollars per mile. It would cost,
therefore, approximately 195,000 dol-
lars to install the system between
Barren Island, New York City’s new
municipal airport, and the Brooklyn
Post Office. But the tube would pass
five post offices en route and give im-
portant factory districts the
same mail service that Wall
Street now enjoys. Installa-
tion of smaller sized tubes
likethose usedin Berlin—for
example about 214 inch—
would cost less for less im-
portant airports. The tube
system in New York is pri-
vately owned, the owners
contracting with the gov-
ernment for the handling of
mail. According to the ma-
jority report of the Town-

TUBE MACHINERY
~Clarence Chamberlin, consult-
ing engineer for the Barren
Island airport, who advocates a
mail tube system between the
port and New York City, in-
specting the pneumatic tube

machinery at the General
Post Office, New York City
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BROOKLYN AIR POWER STATION

Electrically driven compressors and rotary blowers
which supply air to the tube system in Brooklyn

send Congressional Committee, their
use effected a saving as compared to
mail trucks.

Just a word as to construction of the
tubes. They are made of sections of
cast-iron pipe approximately 12 feet
long, bored out to an inside diameter
of 814 inches—designated as 8-inch
tubes—and joined together with bell
and spigot joints caulked with lead or
other suitable material. Change of di-
rection in the tube is accomplished by
sections of tube bent to a long radius
at true curvatures to permit the con-
tainers to slidealong without reduction
in speed.

The tubes arelaid approximatelyfour
feet underground between stations.

The containers in which the mail is
packed are steel cylinders, 7 inches in
diameter and 21 inches long (inside
dimensions), and weigh approximately
20 pounds each when empty. The front
end of the container is solid and is
equipped with a leather buffer designed
to absorb the impact when the con-
tainer is brought to rest. The rear end
of the container is a hinged cover,
which is opened for the insertion of

mail and which, after being
closed, is locked by means
of an eccentric lever con-
necting with inside bolts
which engage the rim of the
cylinder in suitably designed
slots. When the cover is
unlocked this lever projects
beyond the edge of the out-
side periphery of the cover,
thus preventing the con-
tainer being placed in the
tube until the cover is prop-
erly locked.

The shell of the container
is kept from contact with
the tube by means of two
bearing or packing rings
located near the ends of the
container, composed of cot-
ton, duck, and vulcanized
rubber, and held in place by
keeper rings brazed to the
shell of the container. The
container slides in the tube on these
packing rings, and the tubes are lubri-
cated from time to time to facilitate
the passage of the container. The power
which propels the containers through
the tubes is a current of air which
is maintained constantly through the
tube at a pressure of from four to
eight pounds per square inch, according
to the length of the line, by electrically
driven air compressors and rotary
blowers.

Each station on a pneumatic-tube
line is equipped with a receiving and
sending apparatus, commonly called a
“receiver’” and a ‘‘transmitter,” and
the containers are relayed at each
station on the line until they reach the
station of delivery.

IFFERENT types of ‘“receivers”
and ‘“‘transmitters’” are used, the
receivers being divided into two general
types—the ‘“‘open” and the ‘“‘closed.”
With the open receiver, the container
is brought to rest by the friction created
in its travel around a circular table or
trough formed of a half longitudinal
section of tube bent to the desired
radius. With the closed receiver the
container is brought to rest by the
compression of air in the dead end of
the tube forming an air cushion which,
in turn, opens a valve and ejects the
container. The ‘‘transmitter” most
commonly used is of the gravity type,
set in the floor at an angle.

The container is dispatched by
placing it in a scoop or trough with its
front end resting against the upper
gate. This gate opens at the interval of
time fixed by a time clock, allowing the
container to drop into the air chamber.
Air pressure is then brought behind the
container, forcing it through the lower
gate and into the tube, where the
current of air carries it to the next
station. The system is similar to a
stream of water into which floating
objects are dropped at stated intervals.
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What’s In the Sun?

Not Only What Elements Exist in the Sun’s Atmosphere, But Now
Their Percentages, Have Been Worked Out by Improved Analysis

By HENRY NORRIS RUSSELL, Ph.D.

Chairman of the Department of Astronomy and Director of the Observatory at Princeton University
Research Associate of the Mount Wilson Observatory of the Carnegie Institdtion of Washington

E told last month how, by

measuring the width of

lines in the solar spectrum,

it is possible to find how
many atoms are at work above a given
area (say a square centimeter) of the
sun’s surface in absorbing each partic-
ular line. Many readers doubtless
realize the possibility of using this
method for an improved analysis of
the composition of the solar atmos-
pheres. The older method which de-
pended merely upon the identification
of solar lines told us only what ele-
ments were present there. It was like
the qualitative analysis with which
the student of chemistry begins—very
like it indeed, for these tests in the
laboratory give the student an idea
whether a given metal is present in
large quantities, small quantities, or
mere traces, and the same can be con-
cluded from the presence of strong
lines, weak ones, or very faint ones in
the sun.

But the chemist will not be satisfied
with this inhformation. He devises
schemes for quantitative analysis
which end by telling him the exact per-
centage composition of the substance
he had studied. To do the same for
the sun and perhaps also for the stars
has long been one of the dreams of the
astronomer. Now the dream is com-
ing true.

IRST steps were taken by Profes-

sor Milne (now at Oxford) who
devised ways by which the composi-
tion of different stars could be com-
pared, even though some were hotter
than others. Miss Payne, working at
Harvard by this method, found that
the numerous stars which she studied
were ‘‘remarkably similar’ in composi-
tion, and obtained good estimates of
the relative abundance of a consider-
able number of the more important
elements. Now the analysis has been
carried further and applied to all the
57 elements which have been detected
in the sun’s atmosphere.

At first sight the problem looks
simple enough. If we can measure the
width (technically speaking, the ‘“‘con-
tour”’) of one line and calculate how
many atoms are at work making it we
can do so for all the 20,000 lines in the
solar spectrum. Then, adding to-
gether the results for all the lines of
iron (for example) we have the amount
of iron in the sun’s atmosphere.

But it is not really quite so easy.

In the first place the finer lines are so
narrow that even our greatest spec-”‘
troscopes lack the defining power to
show them perfectly; they make them
look wider and less black in the middle
than they really are. Moreover, in-
fluences in the sun’s atmosphere may
widen the lines slightly—not enough
to count for a strong line but quite
enough to upset our calculations on a
weak one. Fortunately there is an
easy way to get around this difficulty.
There are hundreds of groups of lines—
“multiplets”—in the spectrum for

“Oourtesy Yerkes Observatory
SOLAR SPECTROSCOPE
Attached to the great 40-inch refractor at

Yerkes Observatory. more or less
‘“typical” instrument for work on the sun

each of which we can calculate theo-
retically the relative number of atoms
at work. For example, twice as many
calcium atoms are ‘““doing”’ the K line
as are at work on the H line. In other
cases the rate runs up to 100 or even
1000.

Y utilizing the rich material thus
available it is obviously possible,

and was not very difficult when it was
tried, to find the relative numbers of
atoms which were required to produce
lines of different intensities on the arbi-
trary scale which Rowland used in the
great tables of the solar spectrum. We
already have, thanks to Unsold, de-
terminations of the actual numbers of
atoms at work on a dozen or so of the
stronger lines. With this starting
point we can now find it for all the rest.
For the #ines which Rowland de-
scribed as of “intensity 0,” that
is, those which were just strong enough

on his photographs to measure easily,
the number of atoms at work comes
out at 6,000,000,000,000 (6 x 10'2)
above every square centimeter. This
looks startlingly big, but a layer of
ordinary air 1/1000th of an inch thick
contains 6 x 10?2 as many molecules
per square centimeter. So we reach
the amazing conclusion that to pro-
duce one of these faint solar lines
would require only a layer of gas
10,000 times thinner than air and a
thousandth part of an inch thick, pro-
vided of course that all the atoms of
this gas were at work on the line.
Remarkable as this is, it is fully credi-
ble to anyone who knows the extraor-
dinary delicacy of the spectroscopic
method of analysis, which habitually
reveals traces far too small to be de-
tected by ordinary chemical means.

HE general run of the strong lines

of the spectrum for which Row-
land’s intensity numbers range from 7
or 8 up to 40 demand for their produc-
tion from 1000 to 20,000 times as many
atoms; the H and K lines, which are
vastly stronger than any other, about
a million times. For the faintest line
(of intensity —1 to —3) the number
varies from 30 percent to 2 pereent of
the standard.

We have now overcome this ob-
stacle and can calculate with some con-
fidence how many atoms produced
each line. We should be near cur goal
if the whole extent of the sun’s spec-
trum could be observed.

But this, though it might be possible
if we could set up an observatory on
the moon, is out of the question for us
who dwell on the earth. The atmos-
phere above our heads, although rea-
sonably transparent to the kind of
light which our eyes can see, obstructs
the passage of most others. Not very
far beyond the range of ordinary ob-
servation in the violet, and hardly at
all beyond the limit to which the hu-
man eye can see under favorable cir-
cumstances, the air becomes opaque.
For waves of light shorter than about
3000 Angstrom units (the ordinary
violet is at 4000) our air transmits not
the faintest trace of the rays, which
we have no doubt at all that the sun
emits and emits strongly.

We know what is to blame—-a
small proportion of ozone in the
upper atmosphere higher than any
aircraft or even a pilot balloon may
hope to rise. Beyond the wavelength
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limit mentioned, down through the
whole range of shorter light waves,
all direct knowledge of the radiation
of the sun and stars is permanently
denied us.

Beyond the red end of the spectrum
things are not quite so bad, but there
are wide and heavy bands of absorp-
tion, due mainly to water vapor, which
cut off great regions of the spectrum,
and the rest can be observed only by
heat-recording devices which, sensitive
as they are, are vastly inferior to the
eye or the photographic plate. Only
the portion of the spectrum between
3000 and 11,000 Angstrom units is
accessible to precise astrophysical
study.

If, then, an element has practically
all its strong lines in this accessible
region we will obtain a correct deter-
mination of the amount of it in the sun’s
atmosphere. But if not, our estimate
will be too low and may be altogether
vitiated.

A few years ago, before the structure
of the more complex spectra was un-
derstood, this difficulty would have
been insurmountable. But now we
know for a large majority of the spectra
not merely what sort of atom pro-
duces the lines but in what state the
atom has been to absorb any given
line. Some are given by neutral atoms,
others by ionized atoms which have
lost an electron. Some are produced
by atoms in their normal state, others
only by atoms which have been “‘ex-
cited,” that is, loaded up with an
additional store of energy and so
raised to one or the other of a large
number of additional states. The
great majority of the atoms of any one
element at any instant will be in the
normal state, but a certain proportion
will be in each of the excited states.
This proportion can be calculated if
we know how hot the sun’s atmosphere
is—which fortunately we do pretty
well. For some of the metals such as
iron and titanium the strongest lines
absorbed, both by the normal state
and several of the excited states, are
accessible. We can then find the num-
ber of atoms in each of these states
and the results check with the theoreti-
cal calculations closely enough to in-
dicate that it is really safe to apply
the theory (which was devised under
the assumption of simple idealized
conditions) to the actual atmosphere.

HE “‘abundance,” that is, the num-

ber of atoms above a square centi-
meter of the sun’s surface, may then be
found for a large number of the metals.
For some of the others, such as mag-
nesium, the lines absorbed from the
normal state are practically all in the
ultra-violet and inaccessible, but the
lines of the excited atoms remain to
work with, and having tested our
method we can calculate the whole
number of atoms with confidence. In-
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deed we can get a good idea how strong
the principal lines of these elements
would appear if we could get outside
the earth’s atmosphere and look at
them. There is a great line of mag-
nesium, for example, at A2852 (just
inaccessible) which must be even
stronger than the H and K lines.

So far we have really been talking
only about the arc lines, those of
the neutral atoms. The ionized atoms
must be handled separately but can be
treated quite in the same way. In
most cases the ‘“‘ultimate’” lines ab-
sorbed by the ions in their normal
state are quite out of reach, but there
are several elements—calcium, titan-
ium, and so forth—for which we can
get at them. In these cases we can
find the whole number of- ionized
atoms, as well as that of the neutral
atoms. Now the latter of these two
depends not only on the temperature
of the sun’s atmosphere but also on
the average pressure; and also, of
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A TYPICAL SPECTROGRAPH

Made by Hilger for the new 36-inch re-
flector for Edinburgh Observatory. Cross-
section shows heat-insulated case, motor-
driven fan for even air distribution, three
prisms, and three cameras. Note hole
for main pivot. This permits moving
any camera to any part of spectrum

course, upon the ease of ionizing atoms
of each sort. It thus enables us to
calculate this average pressure. The
results, calculated independently from
five different elements, agree satis-
factorily. =

We can now handle one more situa-
tion which previously was intractable.
Sodium, for example, is very easily
ionized, but the principal lines of the
ionized atoms are far out in the inac-
cessible region, and so the amount of
ionized sodium can not be found by
our spectroscopic analysis. Knowing,

-however, the average pressure, we can

calculate it, and it comes out 1600
times as great as that of the neutral
element. The familiar D lines of
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sodium in the yellow, then, although
they are strongest in this part of the
spectrum, must be mere wraiths of
what we would see if the sun’s atmos-
phere were cooler and the ionization
much smaller.

Working step by step it has finally
been possible to obtain a complete
quantitative analysis of the sun’s
atmosphere with respect to the metallic
elements.

The non-metals are much harder to
handle, for their ultimate lines are
utterly out of reach, and the only lines
we can get at are produced by highly
excited atoms. Theoretically, at the
sun’s temperature not one atom in a
million should get into such a state.
Various factors of which it is not yet
practicable to take exact numerical
account may, however, operate to
modify this number. The fact that
these high excitation lines are present
at all in the sun, although faint, shows
that the corresponding elements, oxy-
gen, carbon, sulfur, and so on, must
be very abundant, but only the rough-
est numerical estimates can be made.
Hydrogen is remarkable, for its lines,
although absorbed only by very highly
excited atoms, are among the strongest
in the whole solar spectrum. There
can be no doubt that it is much more
abundant than any other element—if
we count atoms by number, and light
as its atoms are, their total weight
probably exceeds that of those of any
other sort.

N investigation recently completed

by the writer leads to the following

estimated composition of the sun’s
atmosphere:

Parts by  Parts by

Volume Weight-
Hydrogen 60 60
Helium 2? 8?
Oxygen 2 32
Metallic vapors 1 32
Free electrons 0.8 0.0005

The numerical values just given may
be considerably changed by future
work, but the hydrogen flavored with
oxygen and metallic vapors seems
likely to stand.

The amounts of the various metals
can be stated with much more confi-
dence. Expressed in grams per square
meter of the sun’s surface the amount

of the principal metals are:
2 Cobalt

Sodium 40 Scandium

0.0 2.5
Magnesium 150 Titanium 0.8 Nickel 4.
Aluminum 6 Vanadium 0.5 Copper 0.6
Silicon* 60 Chromium 2.5 Zinc 0.5
Potassium 25 Manganese 4 Strontium 0.015
Calcium 20 Iron 1 Barium 0.025

No other metal reaches as much as
0.01.

Many conclusions might be drawn
from this table but there is no space to
speak of them now.—Florence, Italy,
Nov. 3, 1929.

*Silicon behaves spectroscopically like a metal.
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How Large Is the Human Egg?

Some of the Findings of Recent Research Upon the Eggs of the
Human Species, and Those of Other Mammals

By CARL G. HARTMAN, Ph.D.

Research Associate, Department of Embryology, Carnegie Institution of Washington
Carnegie Laboratory of Emkryology at Johns Hopkins Medical School

—

A HUMAN EGG

The egg is surrounded by nurse cells in
the ovary. The view is a cross-section

" Courteay of E. Alien )
YOUNGEST HUMAN EGG

The youngest human egg yet discovered.
Unfortunately this egg was not fertilized

HAT there is such an object

as an egg, wherein every

human being has his origin,

no longer astonishes the lay-
man. Few people, however, realize
the minuteness of this all-important
microcosm, which is pretty near the
borders of unaided human vision. To
gain a concrete notion of the size of a
human egg, scatter a pinch of sea sand
over a sheet of black paper and find
the smallest visible grain. This is of
the order of magnitude of a human
egg. Yet this egg is larger, by a
fraction, than most mammalian eggs—
it is about double the size of those of
the mouse or the rat, which are the
smallest, and larger than that of the
horse or the cow. But such differences
are not significant.

It is no wonder, therefore, that the
egg of mammals should remain un-
discovered so long, for it was not until
the year 1827 that von Baer, a Russian
biologist working in Germany, was
able to point out the egg of mammals
and to tell us something of its size and
where in the ovary it was to be found.
This marked an epoch in the study of
human and animal life.

Throughout the hundred years fol-
lowing, many mammals were studied,
rabbit eggs being especially singled
out. This was for biological reasons
and not because of the traditional
activity of the Easter Bunny—the
legend of Mother Rabbit is older than
any scientific studies upon her. Rat,
mouse, dog, cat, pig, and other species
have yielded eggs in greater or lesser

EGG OF MAN

wuaLe (100 FT LONG)

EGG OF MOUSE

EGG OF WHALE

WHALE EGG, HUMAN EGG, MOUSE EGG—ALL ABOUT EQUAL SIZE

All the mammals have eggs of approximately equal size. The whale, largest mass of flesh
controlled by a single brain, originates in an egg little larger than that of a mouse

abundance, according to the difficulty
of finding the eggs in any given animal
species, and depending upon the per-
severance and ingenuity of the in-
vestigator.

As a result, we know pretty well
what happens during the first few
days after conception in a half dozen
species of animals; indeed, it has been
possible to record in motion pictures
the changes of the rabbit egg during
the first five days of its development.

Until last year no one had ever suc-
ceeded in finding a freshly shed human
egg, although a year and a century had
passed since von Baer first saw the
human egg in the ovary. The fact
remains, however, that, except by
analogy with animals, we know almost
nothing about the development of a
human being during the first 12 days
of embryonic life. This hiatus in our
knowledge bids fair to be filled within
the next few years.

HE small size of the mammalian

egg demands an explanation. It

is the smallest egg of all the verte-
brates, yet mammals are among the
largest animals that ever walked the
earth or swam the seas. By way of
contrast, the ostrich egg measures six
inches in length and holds a quart of
food for the ostrich chick; a certain
man-eating shark has an egg eight and
one half inches in diameter; the eggs
of snakes and turtles, fishes and frogs,
possess yolk and egg-white to nourish
the developing embryos, so that upon
hatching they can survive in a new
environment. The mammal embryo,
however, and even the egg before the
appearance of the embryo, has learned
to parasitize the mother directly. Not
content to consume the food which the
mother’s organs place into the egg
(as is the case in the bird, for example),
the mammalian embryo ‘““digs in”’ and
lives at the expense of the mother’s
body. It effects its purpose by grow-
ing a system of blood vessels and lay-
ing them down next to those of the
mother’s womb. There food and
waste substances are exchanged, and
there the embryo may remain during
a variable length of time until birth.
There are some exceptions to this
rule for mammals—Ilinks, as it were,
in the evolutionary chain. There are,
for example, the curious monotremes of
Australia, that land of biological sur-
prises—two genera: Ornithorhynchus,
or the duck-billed platypus, and
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T'HE author of the accom-

panying article modestly has
made little or no direct mention
of his own part in the newer re-
search on the living egg of the
mammal. The especially inter-
ested student will find a techni-
cal study of the subject, with
further bibliography, by the
same author, in the Quarterly
Review of Biology (Baltimore) |
Vol. IV, No. 3—The Editor.

Echidna, the Australian ant-eater.
These mammals actually lay eggs: the
ant-eater deposits an egg into a brood
pouch on her abdomen; the duck-bill
lays a pair of eggs in its nest where
it incubates them like a hen. Comes a
time for the young to hatch. These
wiggle about the milk glands of the
mother, setting up an irritation that
results in the milk oozing out. This
the babies lap up, for these mothers
have no nipples. Since they have
mammae, or milk glands, it must be
admitted that they are mammals, but
the mammae have only just “arrived.”

Next in the evolutionary series are
the marsupials, which, as the name
implies, have abdominal brood pouches
like the Echidna. Our American curi-
osity, the opossum, is our only mar-
supial; the others, like the kangaroo,
all live in Australia. The marsupials
no longer lay eggs; their eggs are re-
duced in size like those of other mam-
mals, but are provided with eggwhite
and a shell membrane. These in-
crease the size of the egg so that only
50 can be laid in a row to make an
inch, instead of 170 without the en-
velopes. Of the full-sized eggs with
the envelopes, a thimble would hold
no more than 15,000. The opossum
eggs are beautifully transparent things
when well illuminated under the mi-
croscope. Magnified, they look like
delicate soap bubbles or spheres of
blown glass.

The opossum embryo develops in
the mother’s womb for only a short
time—it is not yet an expert in para-
sitism. After only 12 or 13 days the
babies must be born; tiny bits that
they are, 18 of them will just com-
fortably fill a teaspoon. But Nature
has its compensations; it has provided
a brood pouch on the mother’s belly
around the tiny udders. Here food,
warmth, and shelter for two months
bring the babies to where their eyes
are open and their legs are strong.

PEG higher in the scale come the

rabbits. Their eggs have no
shell membrane, but they still possess
a large amount of egg white, like their
contemporary ancestors, the mar-
supials. All other mammalian eggs,
including the human, have lost the
egg white and are tiny spheroids of
protoplasm. They have become much
alike. There are minor differences:
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the opossum egg has more fat, the dog
egg is opaque, while those of the mouse
and rat are very transparent. Funda-
mental differences doubtless exist but
they are not discoverable by present
means. All rabbit eggs look alike, yet if
you take the eggs from a black rabbit
and place them in a white mother, the
offspring will all be black.

Perhaps the differences between a
mouse egg and a whale egg are as
great as between adult mice and
whales, but size is not one of the char-
acteristics wherein they differ. From
the Greeks to the moderns, philoso-
phers have theorized on this point, but
their theories are of historic interest
and belong to the realm of metaphys-
ics, not biology.

To visualize still better the minute-
ness of the eggs of mammiferous
quadrupeds, let us single out the
human egg and make another com-
parison. Let us assume that the en-
tire human race comprises in the ag-
gregate two billion individuals. Sup-
pose one could assemble in one place
all of the eggs from which will arise
the next generation of mankind—
2,000,000,000 eggs. How much space
would they occupy? Would they
amount to a houseful, or a roomful, or
a hatful?

The last guess is right—a derby hat
would suffice. The largest egg known
to science is that of the recently ex-
tinect Madagascar bird, the aepyor-
nis—an egg over a foot in length. This
largest of vertebrate eggs will hold
2,000,000,000 of the minute eggs of
mammals. The largest mass of animal
flesh that ever lived as an individual,
controlled by a single brain, is the
whale; yet the eggs of mouse, man, and
whale are approximately of equal size.

OW each human egg, before it can

develop, must be ‘fertilized’’ by
a male cell or spermatozoon. Male
sex cells are tremendously smaller
than the eggs: the 2,000,000,000 of
them necessary to fertilize the eggs
from which will come the next genera-
tion of mankind would easily go into
an elliptical vessel the size of a capital
letter “O”” on the text page of this
magazine.

What a microcosm is such a fertil-
ized egg, carrying as it does all the
hereditary qualities from both parents
that make the individual, into whom
it develops, what he is! It is an en-
tity in size somewhere near half way
between the electrons and ‘‘corpuscles’”
of which matter is composed and the
vastness of space known to the as-
tronomer. Yet in the fertilized egg is
bound up the capacity to develop into
the complex mechanism of the human
body; it has represented in it, perhaps
by actual molecules capable of infinite
and eternal multiplication, all the
characters which the individual in-
herits from his parents, his grand-
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parents, his ancestors back through
the vistas of time, racial and familial—
color of skin, hair, and eyes; stature
and constitution; temperament and
character. These myriads of factors
are, moreover, represented, not in the
whole egg but only in its tiny nucleus,
which, in its turn, contains those self-
perpetuating molecules, the genes, that
determine at fertilization what each
individual shall be.

Truly the unfolding of an individual
from the egg is the most marvelous
phenomenon in Nature. The evolu-
tion of organic forms through eons of
time pales beside what we can witness
daily, superficially at least, in the devel-
opment of the individual from the egg.
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EGGS OF MOUSE AND DOG
The mouse egg (left) is rather trans-
parent, while the egg of the dog is opaque

—

CLOSE-UP OF OPOSSUM EGG

All of the pictures on this page are
photomicrographs of actual living eggs

DIVIDING RABBIT’S EGGS

These have been fertilized and are

developing. Note one, two, three, and.
four-celled stages of cellular development
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THE “JUPITER”

The floating dredge which excavated the half mile long river-
bottom trench for the tunnel sections, which were sunk in place

PRODIGIOTUS step in Man’s

never-ending conquest of nat-

ural barriers is being taken at

Detroit, where engineers are
constructing the world’s first inter-
national vehicular tunnel between that
city and the Canadian municipalities
across the river. It is particularly
fitting that Detroit, the automobile
capital of the world, thus should blaze
a new trail for the automobile. Crossing
the Detroit River always has been a
tedious ferry process; the Detroit and
Canada tunnel will bring the down-
town districts of Detroit and Windsor,
Ontario—the Canadian terminus—
within three minutes of each other,
supplying at the same time a trans-
portation link of importance to all of
Michigan and the Ontario Peninsula.

The tunnel has been under construc-
tion for the past two years, with the
official opening scheduled for this
summer. The tube is approximately
one mile long, will cost 25,000,000
dollars, and terminates in the heart of
the business district at each end. The
traffic capacity will be 1000 vehicles
per hour in each direction.

This"is the third sub-aqueous road-
way to be constructed in the United
States, and the first to be constructed
internationally. The other two vehicu-
lar tunnels in the United States are
the Holland Tunnel connecting New
York City with Jersey City, and the
George A. Posey Tunnel under the
estuary at Alameda, California.

Construction of the new tunnel is
being accomplished by three separate
and distinct methods. Some of the

THE ‘“NONE-SUCH”

Specially designed craft from which a steel grillage was dragged
to level off the sand and gravel bed of the trench for the tubes

Detroit Digs Under to Canada

Vehicular Tunnel Under Detroit River, Soon to be Completed,
Will be Important International Highway Connection

By HARVEY KLEMMER

engineering processes are similar to
those employed on previously-con-
structed tunnels; others offer new and
distinct departures from any methods
of construction previously used on an
undertaking of this kind.

The work has been divided into five
sections in accordance with the meth-
ods of construction. The five sections
in turn fall into three general classifica-
tions. Sections 1 and 5 are the usual
box type of subway, with steel bents
and concrete jack arches, and are
being constructed by the ‘‘open cut
method.”” This method of construction
is being used on both of these sections
up to a depth of 53 feet below street
level. Sections 2 and 4 are being con-
structed by the ‘“tunneling shield
method” and extend from the open-
cut operation approximately to the
harbor line at each end of the tube.
Section 3—the river operation—is
being constructed by the ‘“trench and
tremie method,” embodying the sink-
ing of previously-constructed tubes in
a trench dug across the bottom of the
river.

Y far the most spectacular of all
the tunnel operations is the con-
struction of section 3. This is composed
of nine steel tubes, all built on dry land,
launched like ships, floated into posi-
tion, and then sunk merely through the
weight of interior and exterior con-
crete. Several engineering departures
are involved.
Most land-built tunnel sections here-
tofore have been sunk through the
addition of water or sand to the in-

terior. If they were concreted, that
operation generally was performed
after the tube was in its river-bottom
resting place. Tubes for the Detroit
River tunnel, on the other hand, were
fully concreted inside and out while
on the surface and then sunk without
admission of any foreign material to
the interior. So accurately was the
weight of the concrete computed that
each tube thus far has been made to
sink practically of its own weight, the
addition of a few concrete blocks being
sufficient ballast in each case.

The tubes, varying in length from
220 to 248 feet with an over-all diam-
eter of 35 feet, were constructed on a
launching way at the plant of the
Canadian Bridge Company at Ojib-
way, Ontario.

As each segment was completed, it
was fitted with heavy, water-tight
bulkheads and sent down the ways.
The interior and some of the exterior
concrete then was applied, and the
tube was ready for its five-mile journey
to Detroit.

Each tube when launched weighed
about 500 tons. When partially con-
creted for towing upstream, its weight
had increased to some 4000 tons.
When fully concreted the tube became
an 8000-ton monster of steel and
concrete.

The final concreting was accom-
plished at an anchorage constructed in
the river several hundred feet from
shore. As the tube gradually sank
beneath the river surface, a large
buoyancy scow was placed over each
end and the tube suspended from lines
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attached to winches aboard the scows.
The whole outfit then was moved into
position over the previously-excavated
trench and, moored to anchorages in
all directions, the tube was gently
lowered into place. Specially-designed
flanges permitted locking of the tubes
together under water by the three
divers kept constantly on the job.

Exact alignment of the tubes was
accomplished through the use of tall
masts attached to each tube as sunk.
When the tube came to rest on its
bed of sand and gravel, the tips of
the alignment masts were used for
exceptionally accurate lining-up. The
nine tunnel tubes must be projected
across the river bottom to meet the
Canadian shield-driven section with
an error of less than one inch!

HE irregular bottom left in the

trench by the dredging operation
was smoothed over by means of a
special contrivance designed for the
tunnel job. This strange craft, chris-
tened the None Such by the men,
consisted of a huge pontoon arrange-
ment supporting a carriage on tracks.
From the carriage was suspended a
steel grillage approximately the width
of the trench. Sand and gravel were
poured into the trench and leveled off
by dragging the grillage back and forth
over the area to be prepared.

The tunnel shield used for the ex-
cavation of sections 2 and 4 is the
largest in North America and when
designed, was the second largest ever
built. The Holland Tunnel, which
consists of two tubes, each smaller in
diameter than the Detroit tunnel,
required smaller shields. The shield
has an outside diameter of 32 feet 3
inches, and is 15 feet long. The outside
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LARGEST SHIELD IN NORTH AMERICA
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Photographs courtesy Goodwin, Ine,

SANDHOGS USING POWER KNIVES
Note consistency of clay, a slice of which is held by

one of the men.

diameter of the steel tunnel lining
measures 31 feet 8 inches. The inside
diameter throughout will be 28 feet.
A 22-foot roadway will allow one lane
of traffic in each direction, with an
extra lane for emergency purposes.

Progression of the shield-driven
section of the tunnel resembles the
operations of a giant mole. A gang
of workmen known as ‘‘muckers,”’ or
‘“sandhogs,” digs ahead of the shield,
slicing away the earth with power-
operated knives. When they have ex-
cavated a few feet in advance of the
equipment, the shield is forced ahead
30 inches to occupy the'space thus won.
This is known as the ‘‘shove.”

Thirty hydraulic jacks, each capable
of exerting a pressure of 150 tons, push
the shield ahead. The jacks are operated
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The muckers work in front of this huge apparatus, digging. out the clay with power knives

and passing it back through the shield to others who remove it to the dump.

ote great size

The knife is a cable-pulled sharp ring
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with water from the city
mains, forced into an accu-
mulator at pressures up to
6000 pounds per squareinch,
and fed to the jacks at
constant pressure.
. After each shove, a hy-
diaulically-operated erector
| arm picks up segments of
| lining and swings them into
" | position. When a complete
| “ring,” 30 inches wide, has
| been placed, the muckers
4 have again advanced and
| the shield is ready for an-
other shove.

Another innovation of the
Detroit tunnel job is the use
of steel lining for the shield-
driven section. Heretofore
cast iron or wooden lining
has been used. In this tun-
nel the lining is made of
stamped, electrically-welded
steel plates. The steel
plates, surprisingly enough, represent
an actual economy as well as a struc-
turalimprovement over the older forms.
The weight of the steel lining is about
2.3 tons per lineal foot of tunnel, while
the same unit in cast iron would weigh
about eight tons per lineal foot.

Each segment of lining is 30 inches
wide, 10 inches deep, and nine feet
long, weighing approximately 1000
pounds. Eleven segments and a key
comprise a complete ring of lining.
As the shield progresses, the segments
are erected and bolted in place, the
joints between each segment and
between successive rings being water-
proofed.

TOTAL of 466 feet was excavated

at the American end of the tunnel
by this method, after which the shield
was knocked down, hoisted to the sur-
face, and transferred across the river.
About 1243 feet are to be excavated in
this fashion on the Canadian side. As
this is written several hundred feet have
been completed and the shield is mak=-
ing progress of 12.6 feet a working day.
The Canadian shield is expected to
reach the harbor line early in the spring,
in time to join the last tube when it
comes up the river from Ojibway.

As soon as the shield is removed,
interior concreting is begun. Steel
forms running on tracks are used in
pouring the concrete. The whole
structure of forms is run forward 25
feet at a time, concreted, then pushed
ahead for another lap.

Sections 1 and 5—the box-type sub-
ways—offer no unusual features of
construction or design. Steel sheet
piling is driven on each side of the open
cut and the material taken out with
subway shovels and clam buckets. The
shoring follows immediately behind the
excavation. A three-inch slab of con-
crete is poured at the invert, upon
which four-ply membrane waterproof-
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ing is placed. The structural steel
frame is erected, the invert, side
walls, air ducts, and roof are concreted
and backfilled, and the street surface
restored. Connecting the portal of
the box section and the terminals at
each end is a short stretch of open
approach, reinforced concrete invert,
and concrete retaining walls.

Spacious terminals have been pro-
vided at each end of the tunnel, the
American terminal plaza being two
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brought to light in the various excava-
tions of the Detroit and Canada Tun-
nel, the engineers report. One of the
most interesting is an old Indian sling,
with a cord of bark fiber still attached.
Other finds include several firearms, a
goodly number of bottles of beer and
liquor, the remains of two small boats,
automobile parts, and three human
bodies.

Two of the bodies were found by the
river crew engaged in sinking the

BUILT LIKE A SHIP

A partially completed tunnel tube on the launching way at the plant at Ojibway, Canada.
These tubes were fully concreted inside and out before final sinking to the bottom of the river

acres in extent. Traffic at the American
end will spiral in coming to the surface,
while the Canadian roadway, being
farther back from the river, comes to
surface level in a straight line.

Ventilation of the tunnel will follow
closely the design worked out for the
Holland Tunnel and found extremely
successful in practice. There will be
two ventilation towers, one at each end
of the tube. The equipment for each
tower consists of 12 motor-driven fans,
six for fresh air and six for exhaust,
arranged in successive tiers in different
stories and with direct connections to
the subway ducts.

HE amount of fresh air that can be

pumped into the tunnel will
be 1,500,000 cubic feet a minute,
giving a complete change of air in-the
longitudinal ducts every 90 seconds.
The fresh air will go into the roadway
through curved apertures near the
curb line; the vitiated air will be drawn
off through two rows of openings
located at frequent intervals in the
ceiling.

The air in the tunnel, according to
the engineers, will be purer than the
air in the street outside during rush
hours. The power layout is so arranged
that any part of the equipment can be
operated from either the American
or the Canadian side.

Many interesting articles have been
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tunnel tubes; the other was brought
up by the dredge Jupiter in a clamful
of mud. The Jupiter also brought up
the liquor, the firearms, the boat
remains, and the Indian relic.  The
automobile parts were encountered by
the shield in its excavation at the
American end of the tube.

The terminal gang also made a find.
Their contribution to the tunnel mu-
seum was a goodly amount of old
wooden water pipe, placed beneath the
streets of Detroit almost a century ago
and still in good shape when unearthed.

HE tunnel will be operated jointly

by the Detroit and Canada
Tunnel Company and a Canadian
subsidiary. Policing, regulation of
traffic, and enforcement of customs and
immigration regulations will be under-
taken by the American and Canadian
governments, officers of each nation
looking after that portion of the tube
lying within their domain. Comple-
tion of the tunnel is expected to
result in an international interchange
of visitors such as rarely, if ever, seen
anywhere in the world, according to
Judson Bradway, president of the
tunnel company.

Figures compiled by the Border
Cities Chamber of Commerce show
that 25,000,000 persons are crossing
the river annually at Detroit now. As
many as 70,000 automobile passengers
have been carried by the ferries over
a single week-end, without taking into
account the many casual visitors who
cross on the ferries without cars for
business and pleasure.

Because of the 15,000 commuters
who make the daily crossing; because
of the 3,000,000 tourists who cross each
summer, many bound across country
and more headed for the Canadian
wonderlands in Quebec and the Geor-
gian Bay country; because of the large
number of shoppers and casual visitors;
and because of the growing popularity
of the Canadian resorts around Lake
Erie and Lake St. Clair—because of all
these things the Detroit and Canada
tunnel is being rushed to completion
with a future of singular promise.

LAUNCHED LIKE A SHIP

Two views of a launched tube just after leaving the ways.

With ends bulkheaded, tubes

were towed to the floating concreting plant, concreted, and then sunk to the bottom
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Automatic Word Writing

Departures From Familiar Typewriter
Found in Word Writing Machine

ODERN business, in its rest-
less search for the ultimate in
operating efficiency, is al-

ways finding new short-cuts.
Of these, an interesting one is a re-
cently patented word and phrase writ-
ing machine for use in offices. Although
it includes many of the essential fea-
tures of the typewriter, this device
differs radically from equipment now
in use.

Mr. Clyde C. Balston, the inventor,
based his research on the conclusion
that there is no justification for the
present ‘“‘unit method’ of typewriting.
He challenged the prevalent conception
that every word written mechaniecally
must be first decomposed into its in-
dividual letters and then re-assembled
as words on the paper. He decided
that it should be possible to perfect a
machine which would collect and print
the letters of a word automatically,
without requiring a separate movement
to produce every letter and space. This
led to the conclusion that there are a
number of common phrases which are
used innumerable times each day in
office correspondence, which might just
as well be impressed on the paper as if
the phrase were one word.

Before working out the mechanical
details of the machine, Mr. Balston
spent some years on an exhaustive
study of words to determine the rela-
tive frequency of their use. It was
found that about 100 words comprise
more than 50 percent of all words used
in business. Less than 400 words

represent more than 90 percent
of those we use and about 1000
words constitute slightly more
than 98 percent of all business
correspondence. For these
words, stenographers use ‘‘word
signs”’ or symbols, rather than at-
tempting to record the individual
letters of each word.

In operating the word and phrase
writing machine, there is no need for
the typist to use the usual lightning-
like movements, because the world’s
fastest typist cannot compete with a
machine that prints a whole word or
phrase while a typist using the unit
system would be writing the first two
letters. With much more deliberation,
the operator presses two keys, one
representing the initial letter of the
word or phrase to be written and the
other a selector. The use of the keys is
guided by a chart which shows the
grouping of the words, and the relative
position of the selector keys. As with
the “‘standard’ keyboard, the operator
may become so familiar with the posi-
tion of the keys that no time is lost
hunting for the right one.

HE machine automatically assem-

bles the letters and impresses the
word or phrase on the paper, with the
requisite spacing and punctuation.
The type is mounted on an assembly of
revolving disks somewhat reminiscent
of the mileage recorder of a speedom-
eter. A series of interchangeable
combs with movable teeth, operated by
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WORD WRITING MACHINE

Although less than twice the size of a common
typewriter, this machine does the work of many

the selector keys in accordance with
the chart, automatically catch the var-
ious disks and hold them in the proper
position for impressing the word chosen
by the operator. Assoon asthe word is
impressed, the disks are released and
spring back into a neutral position
ready for the next word.

The mechanical writing speed of the
machine, according to Mr. Balston, is
more than 1000 words per minute, and
the operative writing speed is over 300
words per minute, when writing single
words. When writing phrases, the
number of words per minute is greatly
increased. It is significant that the
Balston machine retains the standard
typewriter keyboard, in addition to the
special keyboard governing common
words, word-endings, place-names and
phrases. The more familiar keyboard
provides an efficient means of writing
(by the unit system) words seldom
used, variously spelled proper names,
and other words or phrases infre-
quently used in business correspon-
dence. The machine has been adapted
for use by telephone companies in
-posting and billing toll charges.

—
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GREAT FALLS REDUCTION DEPARTMENT OF THE ANACONDA COPPER MINING COMPANY

Situated on the upper Missouri River in Montana, in the heart of
one of America’s great hydro-electric developments, the Great Falls

Reduction Department includes the largest electrolytic zinc plant in the
world, an electrolytic copper refinery, and a copper rod and wire mill

Refining Metals by Electrolysis

Production of Refined Zinc and Copper by the Electrolytic Process
in the World’s Largest Metal Reduction Plant

“ HITE COAL” - was re-
sponsible for the selection
of the site for the Anaconda
Copper Mining Company’s

electrolytic zinc reduction plant near

Great Falls, Montana. The impor-

tance of an ample supply of cheap elec-

tric power is easily understood, for the

By HENRY W. HOUGH

famous for 25 years as the greatest
copper producer of the world, it had
its inception as a placer gold mining
camp, when gold was discovered in the
sands of Silver Bow Creek in 1864.
Silver soon became the most sought-for
mineral, for valuable silver ores were
found in the oxidized parts of quartz

district, but the industry reacted
sharply to the sudden drop of silver
prices in 1902.

However, the copper industry had
already reached its full stride. From
1870 to 1879 claims had been staked
covering most of the valuable copper
deposits, although many of them, like

plant sometimes demands as
much as 64,000 kilowatts, or
85,000 horsepower. The total
connected motor load of the
600 alternating- and 182 di-
rect-current motors in service,
including the rotary converters
and motor-generators, is 102,-
000 horsepower. In addition
to the zinc plant, which is the
largest of its kind in the world,
the properties include also a
large electrolytic copper re-
finery and a mill for making
copper rod and wire.

RANSMISSION lines

carrying 110,000 volts
transport power from the
hydro-electric stations of the
Montana Power Company at
the. Great falls and the Rain-
bow falls, in the upper Mis-
souri River, supplemented by
four 6600-volt transmission
lines from the Black Eagle
falls station adjacent to the
plant. A fourth large hydro-

Our Basic Industries

ESPITE rumors of business recession as a

result of the sharp decline in stock valuations,
the foundations of our prosperity are secure.
Almost without exception, our basic industries
are in sound condition. This fact is discernable
in the mining and allied industries. According
to the Copper and Brass Research Association,
the copper industry is on a firmer foundation
than at any time in its history. It has just
passed through a year of unparalleled peace-time
prosperity. The outlook for the year 1930 is
described as “most encouraging.” Much of this
optimism is due to the increasing demand at home
and abroad for copper to be used in railway elec-
trification, transmission lines, power projects,
building, and automobile manufacturing.

In accordance with our policy of keeping our
readers well informed concerning significant de-
velopments in industry, we sent one of our editors
to Montana to inspect the world’s largest plant
for separating and refining metals by the elec-
trolytic process. By previous training and
experience, Mr. Hough is well qualified to de-
scribe these properties, and the interesting process
of refining by electrolysis.—The Editor.

the Anaconda claims, were
located for silver ore. The
copper ore was originally
hauled to Corrine, Utah, on
the Union Pacific Railroad.
After this 400-mile haul, it was
transported to eastern plants
for treatment. Some of the
chalcocite was shipped to
Swansea, in Wales.

N 1879 the first successful

smelter in Butte was built
by the Colorado Smelting
Company, greatly stimulat-
ing the local production. Sev-
eral other smelters were con-
structed within a short time,
including the Parrot, Montana
Copper, Bell, and Clark’s
Colusa. The Montana Copper
Company established its smel-
ter at Great Falls, 180 miles
from Butte, in 1892, under the
name Boston and Montana
Consolidated Copper and Sil-
ver Mining Company. The
smelter at Anaconda, about 15

electric plant is now being constructed
in the vicinity, at Morony Dam. The
most distant of these power sources,
at the Great falls, is only seven miles
from the plant.

Although the mining region center-
ing at Butte, Montana, has been

veins prominently traceable on the
hillsides. The claims staked on these
lodes later proved to be enormous pro-
ducers of copper, as the diggings were
carried farther beneath the surface.
In 1887 about 290 stamp mills were
working the silver ores of the Butte

miles from Butte, was started by the
Anaconda Copper Mining Company in
1883. In 1902 the ‘‘new works’ was
built across the valley. This plant, the
largest non-ferrous smelter in the
world, treats about one fourth of all the
copper produced in the United States.
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Its 585-foot smokestack is the highest
in the world; the Washington Monu-
ment could be placed inside of it, and
would be completely out of sight.

At Great Falls, the Boston and Mon-
tana Company had erected a plant for
the production of blister copper, a
blast furnace plant for the re-treatment
of converter slag, a furnace refinery,
and an electrolytic copper refinery. In
1910 the properties of this firm were
taken over by the Anaconda Copper
Mining Company, and six years later
the first electrolytic zinc reduction
plant was erected, after years of
costly research and experimentation.
The present plant produces about 20
percent of the world’s total output of
zine. It has a capacity of 335 tons a
day, or about 20,000,000 pounds a
month, of practically pure zinc.

ETALLURGICAL science

wrestled for years to perfect the
electrolytic zine process. No one
seems to know who first thought of
leaching roasted zinc concentrates
with dilute sulfuric acid and recover-
ing the zinc as metal from solutions by
electrolysis; it had been tried as early
as 1883, but the most nearly successful
early attempt was made in 1898 at a
plant in Australia, erected to treat
Broken Hill ores. Aided by the de-
velopment of the selective floatation
process for the preliminary prepara-
tion of the ore, and stimulated by high
war-time prices for zine, metallurgists
of the Anaconda company developed
the process which led to the construc-
tion of the plant at Great Falls in
1916. The company has another elec-
trolytic zine plant in Anaconda. These
two Montana plants have a combined
output of approximately one million
pounds of zinc a day. Other plants of
a similar nature, owned by the Ana-
conda Copper Mining Company, are
located in Idaho, Utah, Australia,
Poland, Italy, and Germany. New
plants are being built in Illinois,
Canada, and Norway.

Floatation concentrates arrive at the
Great Falls zinec plant in open-top,
hopper-bottom, 50-ton steel cars. After
control and umpire samples are taken
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of the contents of each car, for
use in deciding its composition
and value, the concentrates are
dumped into storage bins.
There are 19 of these bins with
a total capacity of about 3300
tons. Concentrates of varying
composition are blended to give
a uniform feed for the roasters.

To convert the zinc con-
centrates into a product suit-
able for treatment in the
leaching plant, the material is
roasted. This process con-
verts the zinec and lead sul-
fides into the sulfate and
oxide forms, expelling the ex-
cess sulfur and oxidizing
the iron and other metals in
the ore. Each of the 14
roasting furnaces has an in-
dividual motor for driving a
revolving center shaft which
is five feet in diameter, brick
lined, hollow, and equipped
with 26 water-cooled arms.
These arms have rabbles for
moving the concentrates from
the circumference to the cen-
ter of the furnace, and vice versa.
The furnaces are each 25 feet in diam-
eter, consisting of a brick-lined shell
with seven hearths inside and an open
hearth on top.

T \HE furnace gases pass through a

settling chamber before going to
the ‘big stack,” which is almost as
tall as the one at Anaconda. The
dust recovered is returned to the
roasters; the total flue dust re-treated
averages a little over 15 percent of the
weight of the new material treated.
Calcine, the product of the roasters,
is drawn off in hoppers under the
furnaces, transported in four-ton cars
to revolving coolers, and then dis-
charged into a 400-ton storage bin for
shipment by the local electric train
to the zinc leaching plant.

Natural gas is used for firing the
furnaces. Each one has two burners
which are fired directly into the
seventh hearth, eliminating the use of
fireboxes. As much as eight million
cubic feet of natural gas is used daily

In this division of the Great Falls works, smelted copper is
refined by electrolysis, melted, and cast into commercial forms

s T |
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CASTING COPPER WIRE BARS

Streams of molten copper flow into forms that are
pivoted upon a casting wheel 40 feet in diameter

in the Great Falls reduction works. The
gas is piped from the Kevin-Sunburst
oil field, about 100 miles northwest of
Great Falls.

In view of the fact that the furnaces
have also been fired with pulverized
coal and fuel oil, some interesting
comparisons are available. TUsing
pulverized coal of about 9500 B.T.U.,
it requires about one seventh of a ton
of coal for roasting one ton of concen-
trates. About 14 gallons of fuel oil,
with 18,500 B.T.U., and specific
gravity of 0.92, is needed for one ton
of concentrates. About 2400 cubic
feet of natural gas, of 930 B.T.U., is
adequate for roasting the same amount
of material.

There are three principal steps in the
zine leaching process: first is a neutral
or purification leach; second, the acid
or finishing leach, and finally a re-
treatment of the residue from the acid
leach. In huge open tanks of the
Pachuca type, the roasted concen-

trates mix with an acid solution used
previously in the electrolytic tanks.

VIEW OF ONE OF THE POWER SUB-STATIONS
Hydro-electric power is received over two 110,000-volt and 1our
6600-volt transmission lines, then ‘“‘stepped down” in sub-stations
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CASTING REFINED ZINC INTO 50-POUND SLABS

After leaving the electrolyzing division, the thin sheets of zinc are melted. Skilled work-
men dip long-handled ladles into the furnaces, and pour the hot, silvery liquid into moulds

The acid is neutralized in the process,
and iron, arsenic, silica, alumina, et
cetera, are precipitated.

After passing through a series of
Pachueca tanks, the solution discharges
into Dorr classifiers for removal of
coarse material, and the overflow goes
to thickeners for the separation of
solids from the solution. The pulp is
drawn from the bottom of the thick-
eners and again treated with the
leaching solution in the tanks, after
which the thickened pulp goes to
Oliver filters. The filtrate is returned
with the thickener overflow to the
first leach, and the residue cake goes
to dryers. - After passing through the
first set of Dorr thickeners, the overflow
goes through a purification system
which precipitates the copper and
cadmium by agitation with zinc dust.
After purification, the leached zinc-
bearing solution is pumped into storage
tanks, ready for the electrolytic treat-
ment.

CCORDING to Mr. Albert A.
Wiggin, manager of the Montana
Reduction Departments of the Ana-
conda company, ‘“The successful elec-
trolytic deposition of zine from a
sulfate solution is primarily de-
pendent upon the purity of the solu-
tion fed into the cells.” In the leach-
ing and purification processes, no
effort is spared to produce a solution
entirely free of metals electro-negative
to zine.

Power enters the plant at 110,000
volts, and is stepped down through
nine  6100-kilo-volt-ampere, three
phase, 60-cycle, water-cooled trans-
formers to 406 volts. This is passed
through nine 5800-kilowatt synchron-
ous rotary converters, which yield
about 580 volts, direct current, for use
in the electrolytic tanks or cells.

In a building 395 feet by 252 feet,
zine is electro-deposited on aluminum
sheets suspended in tanks filled with
the zinc-bearing solution. Of the 1164
cells, 1152 are continuously in service.

These are divided into eight units of
144 cells each. Lead is used wherever
there is danger of contaminating the
solution, for lining the cells, and also
as anodes from which the current flows
to the aluminum cathodes. There is no
free acid in the solution when it first
enters the tanks, which are arranged in
cascade form. When the electrolyte
leaves the tanks (to be used for leach-
ing roasted concentrates) it contains
acid equivalent to one and one half
times the amount of zinc removed
during the electrolytic process. To
cool the tanks, water is circulated
through a lead pipe placed beneath the
surface of the solution.

Every 24 hours the zinc-coated alu-
minum cathodes are removed, and the
zinc is stripped off. These thin sheets
of zine are stacked in piles and moved
on small cars to the melting and casting
department. The sheets are dumped
into the furnace through a hole in the
roof, probably to be melted beneath
the surface, for about 150 tons of
molten zine is kept in each of the three

VIEW IN ONE OF THE ELECTROLYTIC TANK ROOMS
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gas-fired furnaces. The molten zinc is
dipped out of the furnace by means of
long-handled ladles suspended from
trolleys on overhead I-beams, and is
cast into moulds arranged in rows near
the furnace. One man can dip and
cast into 50-pound slabs about 30 tons
of zinc in an eight-hour shift. No prac-
tical scheme has been found for improv-
ing upon this laborious method of
casting, although various mechanical
arrangements have been tried.
Atomized zine, or zine dust, is made
by transferring the molten metal to
graphite crucibles tapped or perforated
with one-eighth-inch holes. As the

s molten zine falls from these openings

it is caught in a jet of compressed air
from an atomizing nozzle and is blown
into a settling chamber. This product
is used in the purification division for
removing copper and cadmium from
the zinc-bearing solution. Cadmium,
by the way, has become an important
by-product of the zine plart, since this
metal has come into use for electro-
plating.

LTHOUGH the electrolytic zinc
plant is the largest of its kind, it
is but one of several divisions of the
Great Falls Reduction Department.
Copper refining operations are con-
ducted on a large scale in an adjoining
plant, where copper from the company’s
smelter at Anaconda is purified by
clectrolysis.

From 80 to 90 percent of the finished
copper produced here goes to the
nearby rod and wire mill. - For many
yvears all of the copper produced in
the Montana mines went to eastern
markets, much of it returning later in
manufactured form at greatly increased
prices. The establishment of the large
wire mill at Great Falls has changed
this situation, providing for the far
west a convenient and economical
source of supply.

This electrolyzing room is 535 feet long and 252 feet wide, and contains 1530 refining tanks,
arranged in cascade form. The illustration shows also one of the seven traveling cranes
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Diet Causes Fatigue

Working Efficiency Is Lowered by the Dieting Fad and
Increased by Between-Meal Nibbling

ATIGUE, diet, and the working
capacity of the modern business
girl are closely related, and de-
crease in working capacity due

to fatigue can be offset by the timely
ingestion of highly concentrated, en-
ergizing foods, according to the find-
ings of Dr. Thaddeus L. Bolton, head
of the Department of Psychology,
Temple University, Philadelphia, who
has concluded a research investigation
in which 20 feminine office workers
were subjected to exhaustive tests of
speed, endurance, mental alertness, and
muscular control, at various hours of
the business day.

Back of the investigation, according
to Dr. Bolton, lies the growing belief
on the part of employers that the un-
wise reducing diets resorted to by large
numbers of feminine workers are re-
sponsible not only for frequent ab-
sences due to illness, but for de-
creased volume and lowered qual-
ity of work while in the office. As
the food suplies within the body
approach the point of exhaustion,
work power begins to fall, and
fatigue sets in, starting up mus-
cular trembling and lowering the
speed and contractile power of the
bodily members.

“ UR studies soon showed,”

Dr. Bolton says, ‘‘that
working capacity is comparatively
low at the beginning of the office
day. The human machine is never,
right from the start, ready to de-
liver its greatest output. Like the race
horse, it must go through a warming-
up process. Capacity appeared to in-
crease until it reached its maximum at
about 2:30 in the afternoon. From
that time on, except for a spurt at the
end, the curve seemed to fall with a
fair degree of steadiness until the
office closed in the evening.

“It is well known, however, that in
the average office the hours between
2:30 and 5 are the period of greatest
rush and strain. The falling curve oc-
curs at the worst possible time. We
sought to determine to what extent
working power may be sustained at its
early afternoon peak by eating suitable
quantities of foods which are quick
restorers of depleted energy. Foods
having a high sugar content were
selected because sugar is not only a con-
centrated energy food, but one which is
quickly assimilated by the system.
Its effects, therefore, are almost im-
mediately apparent to the trained in-
vestigator equipped with the necessary
laboratory instruments.”

The 20 girls were divided into four
groups of five each. One of the groups,
the “full food group,” was supplied
each afternoon with a light meal con-
sisting of cake, candy and sweetened
orangeade. Two ‘“mixed food groups”
were supplied with the repast on des-
ignated days, skipping it on others.
The fourth group, known as the ‘‘con-
trol group,” went through the tests of
the various elements which, taken to-
gether, constitute working capacity,
without partaking of the additional
meal.

Five different tests were employed,
all of which have proved their value in

THE TAPPING TEST

Dr. Charles H. Smelzer of Temple University
giving a girl a test for speed and endurance

the psychological laboratory. In the
‘“‘tapping test’’ the girl tapped upon a
metal plate with a stylus at top speed
for 15 seconds. Five periods of tapping
alternated with ten-second rest in-
tervals. Each tap was recorded by an
electrical device. The number of taps
determined the score, which, in turn,
afforded an accurate measure of the
girl’'s speed and endurance. Both
hands, one after the other, were
tested.

Co-ordinated muscular action was
measured by the ‘‘three-hole test.”
This consisted of making electrical con-
tacts by placing a stylus successively
in three small holes in a metal plate,
the holes being just large enough to
permit the entrance of the stylus. The
score made in the test was determined
by the time it took to make 80 con-
tacts.” The “substitution test,” em-
ployed to measure mental alertness,
consisted of correctly placing five let-
ters of the alphabet on a chart covered
with rows of five different geometric
figures. The key was given at the

top of the chart. Two minutes were
allowed for the completion of the
test.

“All of the girls showed marked
practice gains as they became familiar
with the tests,” Dr. Bolton says.
“This had to be taken into account in
compiling our results. Aside from
practice gains, the ‘control’ or ‘no food
group’ continued to show the typical
curve of work—the low beginning, the
rise until about 2:30, and the falling off
until the closing spurt.

“In the cage of the ‘mixed food
groups,’” when the girls were supplied
with the additional meal as frequently
as four times a week, their work ap-
pears to have fallen in with that of
the ‘full food group.” Tabulated sum-
maries of the tests given to mem-
bers of the later groups show that
they were sustained at a higher
working rate than the girls in the
‘control group.” Their practice
gains were continued up to the
last, and were greater and more
consistent than the gains of the
‘control group.’

“ HE investigation has shown

positive results in favor of
small quantities of concentrated
food taken in mid-afternoon. The
physical and mentallet-down which
is apt to occur at the busiest period
of the business day is to a con-
siderable extent due to iasufficient
and improperly balanced diets,
and can be largely, if not wholly,
prevented by eating foods that in
small volume act as quick fuel for the
body engine.

. “Although we dealt only with fem-
inine workers, our findings apply with
equal force to the opposite sex. Per-
haps, however, special emphasis should
be laid upon the support these findings
give to the opinions of those who have
held that reducing diets are responsible
for impairing the efficiency of the
modern business girl.

““On the basis of our findings, hard-
working business and professional men
and women would do well to keep in
the drawer of the desk a box of good
candy or candied fruit. When energy
begins to flag in mid-afternoon, these
quick-action foods will act as an
emergency ration and supply the
calories needed for the rest of the day’s
work. The sugar in afternoon tea, or
in sweetened cold drinks, will have the
same effect.”

Approximately 500,000 calculations
were necessary in compiling, tabulating,
and comparing therecords of the 20 girls.
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Swimming Speed Analyzed

“In the Breast Stroke We Can Develop the Same Speed as in the
Crawl, But Only for a Fraction of a Second”

By PETER V. KARPOVICH, M.D., M.P.E.

Professor of Physiology, Springfield College, Massachusetts

E watch a powerful swim-
mer plunge into the swim-
ming pool and then rapidly

traverse it using a crawl

stroke. He moves so fast and his

movements are so well timed that, to
our eyes, his speed seems to be per-
fectly uniform.

We observe another man using a
breast stroke.

There we can notice

searching for a new combination that
will result in a stroke faster than the
ones existing at the present time.
Others are trying to improve the
existing strokes. The latter effort
seems to be more feasible and leads
to an attempt to study the variation
of speed within a single cycle of a
stroke. Preliminary consideration
showed at once that an ordinary stop
watch could not be used because
changes may occur within a second on
a distance of a couple of feet.

S the result of a number of experi-
ments, an apparatus has been de-
vised for the purpose. This apparatus
has been named the Natograph in
order to distinguish it from the other
machines used in research along similar
lines. The Natograph registers the
progression of the swimmer, by record-
ing the distance covered and the time,
and enables us to calculate variations
of speed in intervals as small as one
fifth of a second, and to measure the
relative efficiency within a single cycle
of a stroke.

The apparatus shown in the photo-
graph and the diagram, Figure 1,
consists of a drum around which a
line is wound; the free end of the line
is attached to the subject. In swim-

ming, he pulls this line and causes the
drum to revolve. A sprocket (H) is
firmly fastened to the same shaft as
the drum. On revolution the points of
the sprocket touch the mercury in the
cup. The mercury and the sprocket are
in a circuit with a dry cell (CL) and
a signal magnet (SM). When the
sprocket touches the mercury, the cir-
cuit is closed and the pointer of the
signal magnet is drawn down.

When the contact is broken, the
pointer springs back. The circum-
ference of the drum is twenty-four
inches; therefore the distance between
two points of the sprocket corresponds
to four inches of the circumference of
the drum. The movements of the
pointer are recorded on smoked paper
wound around a cylinder, which is set
in uniform rotation by means of a clock
work. A chronograph (CH) marks the
time in intervals of fifths of a second.
During an experiment we may get a set
of tracings similar to the ones repre-
sented in Figure 2.

N this diagram, the distance be-

tween any two adjacent ‘““makes”
(m) of the circuit corresponds to
four inches of the distance covered by
the swimmer, but we see that the
intervals between the makes are not
equal. In part a we count one

THE NATOGRAPH

Above: The test subject, with the

floating tripod and the line con- SMOKED
nected to the Natograph in the back- PAPER
ground. Right: Figure 1: The ;_/ RECORD

simple mechanism of the Natograph

that the swimmer is moving by
spurts, slowing markedly on re-
covery, when he draws his arms
and legs close to his body. Here
we can figure easily the reason
for the periodical accelerations

PB

LINE
1

interval in 1/5 of a second,
whereas in part b we find two
intervals. This means that the
swimmer was moving with a
variable speed, the fastest being
at b.

In order to read these tracings
more intelligently, another signal
magnet (SL), Figure 1, was ad-
justed to the Natograph. This
signal magnet was connected
with a push button (PB) by
means of flexible wires 12 yards

and slowing of the speed.
But is the crawl stroke really a

long. The experimenter carries
this push button in his hand and

stroke where the speed is per-
fectly uniform?  We know that there
are several distinct phases in this
stroke: lifting one hand out of water
and rolling, breathing, pulling, et
cetera. Do these changes in posture
affect the speed or not? Logically
they should, but can we find out
definitely?

Swimming is an ancient and yet a
young sport. People could swim in pre-
historic times, but the present highly
developed strokes are of recent origin.
Some teachers of swimming are still

a b
m m m m m m _m
B T I e pigipipigipp s
1 1 1 i 1 | | | 1 1
1 (] 3 4. §5 6 T 8 9 10

TIME IN FIFTHS OF A SECOND

NATOGRAPH TRACINGS

Figure 2: The time between the marking of the points m enables the operator to determine

the speed of the swimmer.

Parts a and b consist of records of different swimming speeds
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presses it when he wants to mark a
certain part of the stroke. Suppose the
experimenter wants to mark the
moment when the right hand of the
swimmer enters the water during a
crawl stroke. He has only to press
the button at this particular moment,
and the writing point of the signal
magnet (SL) goes down and marks the
paper. See upper lines on tracings
B, C, D, and E, Figure 3. Of course,
particular care should be taken to
have the writing points of both signal
magnets on the same vertical line.
The construction of the Natograph
is very simple, but one problem was at
first very difficult to solve. This was
the elimination of the momentum of
the drum itself. Although the drum
was made very light, it was necessary
to use a brake which was strong enough
to eliminate the momentum without
interfering with the freedom of the
progression of the swimmer. The
resistance of the brake was negligible
when compared with the total force
developed during swimming.

OR testing the breast and side

strokes we attached the line di-
rectly around the waist of the swimmer,
but for the other strokes, such as the
crawl for example, it was impossible to
do this because the feet might kick the
string and spoil the record. To meet
this difficulty a simple device was
made. It consists of a wooden tripod,
two legs of which are supported by
rubber balls, and the third strapped to
the swimmer. The line leading to the
Natograph is attached to this tripod
so that it always touches the surface
of the water.

The Natogram in Figure 4 repre-
sents a record of the breast stroke as
performed by a good Filipino swim-
mer. We can clearly see the variation
of the speed in this type of swimming.
The lowest speed (eight inches per
second) was during recovery when the
legs and the arms were drawn close to
the body; during this time no propel-
ling power was developed and the
resistance was greatly increased. The
highest speed was attained during the
arm pull (five feet per second); during
the leg drive the speed was four feet
per second, and during the glide the
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speed dropped to one and one half
feet per second. Comparing the action
of the legs and the arms, we notice
that the legs started to drive from the
lowest speed after the recovery, and
the arms from a higher level after the
glide. This explains why great speed
was often attained during the arm pull.
If we introduce a correction, subtract-
ing the starting speed from the speed
reached at the end, we find that the
leg drive is more effective than the arm
pull, which is typical for a good swim-
mer. In the case of a poor swimmer,

"this condition may be reversed, where-

upon the arms furnish most of the
power.

The lower curve in Figure 5 repre-
sents a very slow crawl stroke. The
‘“ups” of the curve correspond to the

‘Q
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TIME IN FIFTHS OF A SECOND

BREAST STROKE

Figure 4: This chart shows vividly how
swimming speed with this stroke varies

arm action. The low limit is deter-
mined by the momentum acquired and
the leg action. The duration of a
cycle is about one and two fifths
seconds. The upper curve represents
fast swimming by the same man. The
curve is much smoother, and varies
only between four and five feet per
second. The length of a single cycle is
about nine tenths of a second.

We have found that the duration of
the cycle in the fast crawl is shorter,
and pull and recovery are reduced in
the same proportion. | The time during
which both arms remain under water
was only slightly decreased. The signif-
icance of this has yet to be investigated.

In Figure 6, the subject was swim-
ming fast, using the back stroke. Be-
cause the arms cannot act as effec-
tively as in a fast crawl, this curve

225

A. BREAST STROKE

| LEGS |GLIDE IARM IRECOVER

~ TR.ARM pULL
E. ENGLISH SIDE OVERARM
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RECORDS

Figure 3: These are reproduced from
actual tracings made on the Natograph

resembles a slow type of crawl. Each
elevation on the curve corresponds to
the action of one arm.

In Figure 7, made with the side
stroke, we see the four distinet parts:
the leg action, the glide, the arm pull,
and the recovery.

In this short article it is impossible
to go into a discussion of all the points
that may be discovered on the Nato-
graph. Just recently I have completed
the studies of the force developed
during various phases of the different
strokes and resistance of water that
the swimmer has to overcome. The
results of these studies perfectly corre-
late between themselves.

There is one interesting point that
should be brought out. Driving a
motor car with a variable speed is
wasteful. A uniform speed is more
economical. The same should be
true in the case of the human machine.
The crawl stroke is the fastest because
it is the smoothest. In the breast
stroke we can develop the same speed
as in the crawl, but only for a fraction
of a second and then on recovery the
arms and legs serve as powerful brakes
and hinder progress. In making a
stroke more efficient, one should utilize
the power saved by reducing the
resistance.
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Figure 5: Lower curve shows slow crawl:
upper, fast. Note the smoother action

Figure 6: Curve resembles that of slow
crawl because of ineffective arm action

Figure 7: Four distinct parts are shown;
leg action, glide, arm pull, and recovery
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The Plant’s Whimsical Appetite

Some Newly Discovered Requirements for Plant Growth Indicate
That Plants Are Highly Sensitive to Certain Chemicals

By EARL S. JOHNSTON

Associate Professor of Plant Physiology, University of Maryland, College Park, Maryland

T is generally believed that plants

can grow and develop normally

when their diet is limited to the

so-called ten essential elements.
Most of these elements are found in the
ordinary fertilizers used by farmers,
gardeners, and other agriculturists.
Everyone is familiar with the im-
portance of nitrate, potash, phosphate,
sulfate, and perhaps a few other plant
food materials. In a somewhat similar
manner carbohydrates, proteins, and
fats were considered the essential part
of the diet for animals, including
man. Within recent years, how-
ever, it has been realized that
man can not live by bread and
meat alone. Articles are fre-
quently published on the impor-
tance of vitamins. Occasionally, |
too, we read of the potency of
hormones, those interesting
chemical compounds manufac-
tured by certain glands, which
play such an important part in
stimulating or retarding the
growth of other tissue. The dis-
covery of iodine in the thyroid
was followed by the isolation of a |
stable iodine-containing hormone,
thyroxine.

HIS simple example of the

importance of iodine in the
thyroid has brought into promi-
nence the remarkable rdle that
minute quantities of certain
chemicals play in animal nutri-
tion. Plant physiologists have
been led to see the imperative
need for a careful examination of
the entire field of plant nutrition
and to raise the question: Do
plants aJso need minute quanti-
ties of certain less common ele-
ments for their normal growth
and development?

Chemical analyses have shown
that the list of elements found in
plants is very long, but the mere
presence of such substances does
not mean that they are essential. How
then can the really essential elements
be distinguished from the non-essen-
tial? The logical biological test to de-
termine the effect of a given element on
plant growth is to grow the plant in
soil to which this element has been
added. Likewise, to determine the
effect of the absence of such an ele-
ment, the plant should be grown in a
soil lacking that particular material.
However, soil contains minute quanti-

Figure 1:

ties of a large number of elements
which it is quite impossible to remove
or even detect chemically, and since it
may be desirable to eliminate even a
trace of certain elements in order to see
how the plant responds to such a de-
ficiency in its diet, soil cannot be used.

Briefly, the general method in com-
mon use is to grow the plants with their
roots in pure water to which pure
chemicals have been added. Thus a
given element can be omitted quite
easily. A good plant nutrient solution

HEALTH AND UNHEALTH

that contains the common fertilizer ele-
ments needed in comparatively large
amounts, may be made up from the fol-
lowing salts expressed as volume-mo-
lecular concentrations (a method used
to express ‘concentration of solutions)
and as perceritage concentrations:

vol-mol.  percent
cone. cone.
Ca(NO,), 0.005 0.082
MgSO, 0.002 0.024
KH,PO, 0.002 0.027

Tomato plants grown in nutrient solutions.
Left, boron deficient; right, similar solution but con-
taining one half part per million of the element boron

In order to keep the plants green, about
one cubic centimeter of a 0.5 percent
ferric tartrate solution per liter of the
nutrient solution should be added
daily while the plants are young. The
carbon dioxide of the air, and water,
help supply the plant with oxygen,
hydrogen, and carbon. By the use of
distilled water, highly purified chemi-
cals and carefully cleaned culture jars,
it has been demonstrated successfully
that in addition to the ten elements
comprising the old list, we must now
___ add manganese, zine, boron, and
perhapsseveral others. It must be
remembered, however, that these
elements are needed by plants in
very, very small amounts.

Boron is one of the elements
that has been attracting consider-
able attention. It occurs in boric
acid and in common borax, but
its need in the plant was not even
suspected until recently. In fact
boron was considered a poison.
Only a few pounds of borax per
acre will work havoc to a potato
crop. A disaster of this sort oc-
curred a few years ago when cer-
tain fertilizers containing borax
as an impurity were used. How-
ever, a very weak concentration
of boron is not only Dbeneficial,
but absolutely necessary for the
plant’s health.

HE necessity of boron to the

tomato plant was shown in
an experiment in which two
groups of plants were grown with
their roots in nutrient solutions
containing all the so-called essen-
tial ions. The solutions were
similar with the exception of their
boron content. No boron was
added to the first group, while
just enough boric acid was dis-
‘solved in the second to bring its
boron concentration up to one
part in 2,000,000 parts of water.
Representative plants from the
two groups are shown in Figure 1. The
unhealthy condition of the plant on
the left is clearly shown, especially
when compared with the healthy one
on the right.

Although the concentration of boron
(1 part in 2,000,000) is extremely small,
yet the plant has little difficulty in
detecting it and in making good use of
what it absorbs from the nutrient
solution. Imagine how much a man
would be nourished by eating pea soup
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in which there was one pea to every
132 gallons of water. That corresponds
to the boron dilution which apparently
suits the tomato plant. A concentra-
tion five times as strong, or in terms of
our soup, five peas instead of one in
132 gallons of water, is distinctly
injurious to the plant. Two to three
parts of boron per million of water
cause the margins of the leaves to die
and soon the entire plant becomes
unhealthy. On the other hand, the
beneficial concentration of one part in
2,000,000 will frequently double the
weight of the entire plant. The growth
response when the proper amount
of boron is absorbed by the plant is
almost incredibly out of proportion to
the small amount of the element in-
volved.

The poisonous effect of too much
boron is to be expected, but the sur-
prising thing is that with no boron the
plant is even worse off. The stem will
not elongate because the terminal bud
dies. The conducting tissues within
the stem die. These tissues are com-
posed of small tubes which carry the
sugars made in the leaves down the
stem. With the destruction of these
tubes the plant’s health is greatly im-
paired.

HE sugar manufactured in the

leaves can not be transported to
other parts of the plant whereitis used
for growth. Some of the sugar solution
thus dammed up in the leaves is
changed into starch, a storage form of
carbohydrates. In the potato plant
such leaves become thick and rolled, as
illustrated in Figure 2. This condition
closely resembles a disease called leaf-
roll in which the conducting tubes are
destroyed by disease and starch ac-
cumulates in the leaves instead of in the
tubers.

Great care is necessary in perform-
ing experiments to demonstrate the in-
jury caused by a lack of boron. One
experimenter found that no boron-de-
ficient injury was found when tap
water was used in making up the nu-
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solution.
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Figure 2: The seedling was grown in a boron-deficient nutrient
The leaf roll characteristics are evident in the picture
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trient solutions for tobacco plants, but
if distilled water was used the plants
failed to grow. The addition of a very
small amount of boric acid solved the
problem. There was enough boron in
the tap water to supply the needs of
his plants, but none in the distilled
water until he added boric acid.

About Plant Fertilizers ‘

| APURE food and drug act for
plants would be a death
warrant to all living creatures.
Few of us realize on what thin
threads life hangs. Perhaps all
of us know that in the ultimate
analysis all animal life depends
on plant life. Not until recently |
has it been known that many of
our crop plants are absolutely
dependent on minute traces of |
impurities or poisonous elements |
found in most soils and commer- |
cial fertilizers. In the light of '
such knowledge one may ques-
tion the exclusive use of highly
concentrated and purified fertil-
izers that are being marketed by |
certain companies.—T he Editor.

The resourcefulness of the plant in
getting its boron is well illustrated by
the following incident. Several years
ago an experiment was carried out in
which potato plants were grown in new
earthenware jars filled with pure quartz
sand. These cultures were watered
with a solution containing the elements
previously found essential to plant
growth. No boron was added, how-
ever. The first set of plants grew very
well, but later, when these experiments
were repeated, the plants failed to
grow normally. After the importance
of boron had been pointed out, it was
realized that the plants in the first
experiment had obtained enough boron
from the glaze of the new jars to make
good growth. The available supply of
boron in the glaze had apparently been
exhausted after the first experiment.
This theory was put to a test by grow-
ing two sets of potato plants in the
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original jars, using the same general
methods and similar solutions made up
from the same lot of chemicals. Boron
was added to the solutions used in
watering one set of plants but not the
other. At the end of eight weeks the
difference in growth was very marked,
as is shown in Figure 3.

LANT containers of ordinary soft

glass, such as the common Mason
fruit jar, can very well be used in ex-
periments dealing with boron defi-
ciency. However, such jars may prove
worthless when the effects of a zine-
deficient diet are to be studied. Zine
may be dissolved out of certain glasses
which would make the results inac-
curate in a manner similar to that in
which the glazed jars had been used
for boron-deficiency studies. In such
work, jars made of the familiar Pyrex
glass used in baking dishes serve the
purpose very well, although they too,
like glazed jars, are worthless for boron
experiments. When such precautions
are taken it has been clearly shown that
zinc is just as much needed by a num-
ber of higher green plants as is nitrogen
or potash, although of course in very
much smaller quantities. It must be
remembered that zine, like copper and
arsenic, is exceedingly poisonous.

Thus it appears that there are a
number of inorganic poisons which act
as stimulants or as food to plants when
given to them in small amounts. The
concentrations of such substances vary
with the poison as well as with the type
of plant being treated.

With such examples in mind it is no
wonder that earlier investigators on
the nutritional requirements of plants
failed to include some of these rarer
ash elements in their list of essential
elements. As methods became more
and more refined and the chemicals
purer, it was found that plants, like
animals, demand minute quantities of
certain substances which no one here-
tofore had even imagined to be im-
portant, much less absolutely necessary
in the plant’s diet.

Figure 3:
boron-deficient solution (left) and (right) with boron solution

Potato plants grown in sand cultures treated with
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Bottle Drifts 7000 Miles

TWO unusually long bottle drifts have
just been reported to the Washington
Hydrographic Office. One bottle, thrown
overboard by Officer O. Haugstad of the
Norwegian steamer Childar, was picked up
among the Marshall Islands after having
drifted about 6000 miles. The second was
found among the Caroline Islands after a

Thin section of a ‘‘Pondosa’ pine
showing more rapid growth after
mature and unhealthy growths

were cut from around it. A tree
puts on one or two rings each year

drift of about 7000 miles. This bottle was
one thrown overboard by Second Officer
R. M. Stall of the American steamer K. R.
Kingsbury.

The longest drift in the records of the
Hydrographic Office is one made from the
southern Indian Ocean to the tip of Cape
Horn between May 31, 1909, and May 19,
1912, a total of about 11,820 statute miles.
—Science Service.

Rapid Lumber Growth Due to
Selective Logging

N the past SCIENTIFIC AMERICAN has com-
mented frequently upon the necessity
for conservation of our timber resources,
for reforestation, and for the elimination of
waste in logging operations. We have,
therefore, urged selective logging as one of
the best possible answers to this three-fold
problem. When only the mature growth
is cut for lumber and the unhealthy trees
are weeded out, the remaining small,
healthy trees are given a better chance to
get the sun and light so necessary for their
proper growth. The result is that these
trees mature much more rapidly, young
seedlings are given a chance to develop,
and the forest may be cropped in exactly
the same manner as a farm.

It is difficult for some people to realize
how they may apply this principle in their
wood lots. The writer has known farmers
to cut ruthlessly all the trees of small for-
ests for firewood or for lumber. To im-
press the truth upon such people, they have
to be shown in a striking manner. There-
fore we asked the Shevlin-Nixon Company
of Bend, Oregon—whose policy of selective
logging is well known—to send us facts to
illustrate the benefits of the principle.

They forwarded the thin section of a tree,
a photograph of which is reproduced on
this page.

The tree from which this section was cut
grew very slowly for the first 80-odd years
of its life, as shown by the compactness of
the center growth rings. It was left
standing when the mature and unhealthy
trees all about it were logged. The result
was that it grew in the last nine years of
its life a greater volume of wood than it
had during all its former life. It thrived
on the sun and light that had been denied
it while it was crowded by other larger
trees in the immedijate neighborhood.

‘“Tempered’’ Copper

“’T"HE ancients” had hardened copper—

tempered copper, as some believed—
and so have we moderns. Indeed, we have
had several varieties for many years.
Nevertheless, persons yet talk of harden-
ing of copper as a long lost art. Numerous
uninformed inventors have sought to re-
cover this art.

Dawson, a famous inventor of hardened
copper, claimed to shave with a copper
razor. He made surgical instruments,
shears, and other edged tools of copper.
We have a pair of shears, that after at least
ten years will cut thin paper and other
things demanding a keen edge. His copper
was alloyed with 17 percent to 18 percent
tin and 14 percent nickel. Through the
influence of the nickel, Dawson’s copper
had a fine grain structure.

Erwin A. Sperry, a Connecticut metal-
lurgist, proposed about 1905 an alloy of
silicon and copper for springs. Plain silicon-
copper alloy seemed difficult to handle and
no one was successful with its fabrication.

Everdur and Tempaloy are two relatively
new kinds of hardened copper. Both are
alloys of copper with silicon and other
metals and have approximately the physi-
cal properties of steel. Each was a by-
product of research directed primarily to-
ward another end.

During the World War, the du Pont Com-
pany was buying chemical plants in order
to get their acid works. Some were in bad
condition; quick repairs had to be made.
Plain copper would not withstand the at-
tack of certain chemicals being made or
used in these plants. Tin was so scarce
and costly that it could not be used for
alloying the copper. Charles B. Jacobs,
who was in charge, made castings from
silicon copper to meet the situation. They
were brittle and did not machine well.

Silicon was being produced in commercial
quantities but was not being used for alloy-
ing copper. Silicon bronze had been known
for a long time, but silicon bronze was tin
bronze deoxided with silicon. Of course
there was residual silicon in silicon bronze.
That is to say: for thorough removal of
oxygen a slight excess of silicon was used
and a little remained in the alloy. Silicon,
however, was not one of the main constitu-
ents.

Acid-resisting metals were much needed;
researches were being made for alloys of
desired qualities using metals that could be
had in America. Reserch by Jacobs led to
addition of manganese in various propor-
tions to silicon-copper alloy. The alloy thus
made worked satisfactorily and gave the
required service. It had strength as well
as acid-resisting qualities. It was patented
and commercial manufacture undertaken.
Everdur for castings contains 94.8 percent
copper, 4 percent silicon, and 1.2 percent

| S y :
Courtesy The Shevlin-Non Company

Selective logging removes all but the younger, healthy trees with the re-
sult that they get more sun and are protected from fire and windfalls
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manganese. For wrought forms, such as
rods, wire, sheets, and tubes, Everdur con-
tains 96 percent copper, 3 percent silicon
and 1 percent manganese.

Everdur made for casting can be forged
and rolled hot, but will not stand much
cold working. It hardens rapidly in both
hot and cold working. Hence the need for
an alloy that could be worked. Wrought
Everdur is hardened by drawing or rolling,
with marked increase of tensile strength
and of hardness. Everdur resists corrosion
by many kinds of acid and alkaline liquids.
A great variety of uses are being found for
this alloy. )

Tempaloy is copper -carrying nickel
silicide. In other words, it is an alloy of
copper, silicon, and nickel. It resulted
from researches by Michael G. Corson in the
laboratory of the Union Carbon and Car-
bide Research Laboratories during which
the possibility of hardening copper by means
of certain silicides became apparent.

When heated to 750 degrees to 800 de-
grees, centigrade, and then chilled, Tem-
paloy is soft and ductile and can readily be
worked cold. Age hardening takes place
when the alloy is held at 450 degrees for a
few hours. It can be age hardened without
cold working or after cold working, as may

=

With the simple twist, the dentist
‘“‘spots’’ a light where he wants it

be convenient. Age hardening after cold
working gives considerably higher results
than age hardening of Tempaloy which
has simply been softened by heating.
Addition of aluminum strengthens Temp-
aloy appreciably and accentuates its hard-
ening properties.
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Tempaloy, therefore, is a copper that can
be tempered, or more correctly stated in
modern phraseology, its properties are de-
veloped by heat-treating.

Everdur and Tempaloy open the engi-
neering field to copper. By suitable treat-
ments they can be given such strengths that
rods having cross-sections of one square
inch would require pulls of 50,000 to
150,000 pounds to break them. Scientific
research has thus produced two strong
metals, resistant to almost all ordinary
forms of corrosion and adaptable to nu-
merous and varied uses. By industrial re-
search in laboratories of the American
Brass Company, both metals have been
developed for practical application.—W.
H. Bassett in Research Narratives.

Deafness in Ancient Times

E are so accustomed to think of

Indians as possessed of the most acute
vision and the keenest sense of hearing
that we can hardly credit the statement
that many Indians of ancient times were
stone deaf. A common cause of deafness
was due to the growth, in the outer ear pas-
sages, of numerous small, hard, ivory-like
tumors which often filled the passages in
both ears, preventng the entrance of sound
waves. The condition was widespread
among ancient Indians of pre-Columbian
Peru, in a prehistoric tribe in Arkansas, in
wandering bands of Indians found on the
seacoast of southern California, and among
aborigines living on the tiny island of San
Nicolas, the most seaward of the Cali-
fornia Channel Islands. Another type of
deafness is due to the infections of the ears
arising from large abscesses formed about
the teeth.

An accompanying illustration shows the
ear canal of an ancient Indian from Peru;
another shows several small, hard tumors
beginning to fill the passsage. Such tumors
are not known among modern people.

Reproduced Daylight for Surgeons
and Dentists

URGEONS and specialists in the hos-
pital operating room, as well as the
dental surgeons in their offices, have long
felt the need of a proper method of illumi-
nating their work. Through an invention
of Dr. Leon Lazar, a practicing dentist of
New York City, a lighting device has been
conceived that is totally different from
anything heretofore used.
The Lazar light is so constructed that
several beams of light may be projected
from different angles onto the spot where

T 1
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Indians did not always have keen hearing. At the left is shown a normal
ear cavity; at the right, hard tumors in the ear of an ancient Indian
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the surgeon or dentist is working. All
beams are controlled from a single handle
so that the operator can focus and merge
all the beams into one spot of intense
illumination, thereby giving a shadowless
effect. Each light source is provided with
a daylight filter which can be instantly
snapped on to convert artificial light into
reproduced daylight. TUnder this light
colors and shades appear in their natural
values, a feature that is indispensible in

The hospital unit with which
surgeons may illuminate the

point of the operation without
a diffused and troublesome glare

matching of teeth, porcelain fillings, and
similar work.

This new light is made in three models:
one, the hospital light, is for major surgery;
another, the specialist light, is for nose,
throat, mastoid, eye, and other minor
operations; and the third is the dental
light. Many dentists and a number of
large hospitals are using these lights, and a
number are in use by the United States
Navy on battleships and at the Brooklyn
Naval Hospital.

New Wrought Iron Process
Eliminates ‘‘Puddler”

EGYPTIANS made wrought iron thou-
sands of years ago. This tough and
long-wearing metal continued to be made
by the same primitive means until the in-
vention of ‘“‘puddling’ in 1784. This slow
and expensive hand process is just now
giving way to a revolutionary mass-produc-
tion process developed by Dr. James
Aston of the Carnegie Institute of Tech-
nology. Adopted by the A. M. Byers
Company of Pittsburgh, it will abolish the
picturesque ‘“‘iron puddler’” and bring this
useful metal back to the many uses for
which it has no adequate substitute.

1929 Sunspots Set 25-Year Record

ONE of the things for which 1929 will be
remembered in astronomic circles is
the record sunspots of its closing month.
The spots on the face of the sun from
November 24 to December 6 were pro-
nounced at the time as unusual, and an
examination of the photographic records
of the sun for 25 years has confirmed the
first impressions.

C. D. Higgs and F. E. Roach, of the
Yerkes Observatory, Williams Bay, Wis-
consin, have examined the thousands of



230 SCIENTIFIC AMERICAN
gh 2.,, AROT WP ITOT TRPLE
sy 5% AN CONAENIER 0001 ME
AND COn P24 RFCOE i o204
r-fE g = éan r
I 1) ] 5 1s
1 I ] I
v 1 I I I
el 3
. £33 TANCE L __; } §§
W sensnns ’ roRs d st
8 R

Circuit diagram of the kit-type receiver described herein

photographs made of the sun during the
past quarter century, and they find that
‘“‘there not only was as extensive an area
of total spottedness as had ever been re-
corded in that interval, but also a single

spot which probably was not exceeded in

size.”’—Science Service.

A New Screen-Grid Radio

‘HE development of the screen-grid

alternating-current tube has opened up
a new field to the radio enthusiast. Using
these tubes, enormous sensitivity can be
obtained, but many experimenters have
been disappointed with the results as re-
gards selectivity. This has invariably
been due to a lack of understanding of the
new tubes and their application to receivers
and has now been overcome for the radio
constructor by the introduction of a com-
plete, reasonably priced kit that can be
made up into the commercial-appearing
receiver illustrated in these columns.

This kit, which comes in three forms—
the set alone with front panel, the set and a
metal cabinet, and the set, cabinet, and a
completely assembled power pack that
delivers all the required A, B, and C vol-
tages for all the tubes—can be assembled
in a short time using only a screw-driver,
a pair of pliers, and a soldering iron, even
though the constructor knows little or

Screen-grid receiver in its metal
cabinet. Note simplicity of con-
trols—switch, tuning, and volume

nothing about radio. Every part, down to
the last nut and washer, including wire, is
furnished with the kit.

A study of the circuit reproduced here
will show at once that the set uses two
screen-grid tubes, two A. C. tubes of
standard design, and two 171A types in a
push-pull audio amplifier circuit. Loose
coupling between the antenna and the first
radio-frequency amplifier insures ample se-
lectivity for all purposes and makes possible
the efficient use of single-control tuning.
The volume control takes the form of a
variable resistance in the screen-grid cir-
cuits, and a ‘“‘tone equalizer’’ in the second
audio circuit serves to suppress some of
the higher tones and thus make the lower

Cover of cabinet removed, showing set chassis and
powerpack. At right are shielded screen-grid tubes

Photographs courtesy Pilot Radio and Tube Corporation

Bottom view of set.
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registers more prominent and pleasing.
This equalizer takes the form of a resistance
and condenser in series.

The necessity of shielding screen-grid
tube circuits is met in this set by the use
of aluminum shield cans totally enclosing
the two screen-grid tubes and the three
radio-frequency transformers. Most of
the wiring is located under the sub-panel
where it is out of the way and where it is
easiest to install. The three variable con-
densers in the ‘‘gang” are provided with
‘“¢rimmers” which are adjusted for best
reception when the set is first placed in
operation, after which they need not be
moved.

Readers interested in this latest modern
radio receiver kit will be supplied with
further information upon request.

Chemical Kills Weeds but Lets
Little Trees Live

INC sulfate, sometimes called white
vitriol, will kill weeds in a plant bed
full of conifer seedlings but will not harm
the little trees, Prof. Ferdinand H. Stein-
metz and Prof. Fay Hyland, of the Uni-
versity of Maine, have found. They re-
ported their discoveries recently to the
American Society of Plant Physiologists.
Eight grams of zinc sulfate, dissolved in
sufficient water and sprinkled over a
square foot of ground, is most effective, it
was learned. Germination of the seeds
and growth of the little trees was only
slightly reduced by the dose, while prac-
tically all the weeds were killed.—Science
Service.

Earth as Power House Yields
200,000,000 Amperes

THE earth itself is a hugeelectricdynamo
generating enough current to supply
light, heat, and other electrical needs to the
10 largest cities in the United States for at
least a million years. Recent researches on
thermal reactionsinsidetheearth, conducted
by Dr. Ross Gunn, civilian scientist of the
Naval Research Laboratories and inventor
of a short-wave oscillator and airplane alti-
meter that have been taken up by the radio
and aircraft industries, indicate that the
earth is the greatest known electrical
wonder in the universe.

Dr. Gunn has published a theoretical
treatise on his studies in the Physical Re-
view. The intricate theoretical problem of
the earth’s electrical condition showed that

Practically all wiring is below the
sub-panel. Note the twisted leads that carry the A. C.
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the currents generated inside the earth
amount to more than 200,000,000 amperes.
Dr. Gunn is careful to emphazise that this
tremendous source of energy is unavailable
for use by man. Like atomic energy, it will
be kept in Nature’s storehouse for use per-
haps a million years in the future, he says.

According to Dr. Gunn, the tremendous
electrical currents that are produced inside
the earth arise from the motions of the tiny
electrical charges known as electrons. The
motions are caused by the very high tem-
peratures existing inside the earth’s crust.

Due to a peculiar and complicated type of
interaction, the electrons are caused to
drift around the earth’s axis of rotation.
This drift of electrons constitutes an elec-
tric current which is so large that, if it were
sent through the huge cables supporting
Brooklyn Bridge, it would melt them in
less than a thousandth of a second.

The presence of the currents that flow
in the hot interior of the earth may be de-
tected by anyone who cares to observe the
action of a magnetic compass on the sur-
face of the earth, says Dr. Gunn, for it is
precisely these deep-seated electric cur-
rents that orient the compass needle in a
north-south direction. He adds that it has
been known for thousands of years that the
earth behaved like a giant magnet, but the
mechanism by which this magnetism was
produced was not understood.—Science
Service.

Welded Steel Flooring for All Buildings

HE long-cherished dream of many
architects and builders—to erect 100-
story buildings—may now be realized as
the result of the development of a new type
of electrically welded flooring which mate-
rially reduces the weight of the structure.
The new floor construction, known as the
‘“battledeck” type, was announced and
given its first public demonstration at the
seventh annual convention of the American
Institute of Steel Construction, Inc., at
Biloxi, Mississippi, recently.
A sample structure was erected and a
demonstration flooring was constructed in
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the presence of the institute membership,
using steel plates and structural steel
beams, the plates and beams being
“stitched” together to form the flooring.
The resulting structure met all specifications
and tests satisfactorily.

A special electric arc welding machine,
operating automatically, has been designed
by the General Electric Company for
this application and one of the new ma-
chines was used in the demonstration.

This machine consists of a three-wheeled
self-propelled vehicle driven by an- ad-
justable-speed motor. On the framework
are mounted a wire-feeding device, a reel
of welding wire, the travel motor, and the
control devices. A mctor generator at a
remote point supplies, through a trailing
cable, the current for welding and for oper-
ating the travel motor. The speed of
travel and the speed of the welding-wire

=

The outfit with which the seams
of steel plate flooring are welded.
Its operation is notably simple

feed can be varied easily by adjusting small
rheostats, thus making it possible to suit
the operation to any particular circum-
stances. In the demonstration at Biloxi a
satisfactory weld was accomplished at a
speed of 914 inches per minute.

When the weather is warm in Berlin and the asphalt is soft with the heat, this
machine is rolled over pavements to mark them with a pattern like that of

bricks to prevent skidding of automobiles.

The roller is heavily weighted
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A new development: 60 cubic foot

commercial refrigerator cabinet

In operation the machine is placed on the
beginning of a seam where it is lined up
and started running. If by any chance
it should tend to deviate from the seam
during the course of travel, it can be
steered by means of a small wheel on the
mechanism. At the end of the seam it is
merely necessary to turn the machine
around and place it on the beginning of the
next seam, proceeding from this point as
before until all seams are welded.

Thenew floor is described by the Institute
of Steel Construction as being a solid steel
deck which acts as a girder to prevent any
torsional distortion of the building when
subjected to wind or earthquake action.

The new steel floor is equally applicable
to residences, multiple-story buildings, and
bridges, and for building construction it
will save from 20 to 60 pounds per square
foot of floor in dead weight. In connection
with a 75-story building with floor panels
2114 feet by 2214 feet, the saving in dead
load on the foundations for each column
is nearly two million pounds, and indicates
that its use will permit an increase of 25
percent or more in the height of the build-
ing or in the number of floors without in-
creasing the loads on the foundations.

Commercial Electric Refrigerators

MBARKING on a still wider field of

operations with a new line of products,
Frigidaire Corporation has announced a
series of porcelain commercial boxes, con-
structed along principles which have al-
ready proved successful in the household
refrigeration field, and designed to meet
the requirements of virtually every kind
of retail business.

The new boxes are of 35, 60, and 110 cubic
foot capacity. The smallest is similar to
an enlarged household model, having four
service windows. The two larger models
have a full length door besides the four
windows. This door gives access to a meat
rack for hanging quarters of meat. Engi-
neers pointed out that three sizes were
selected after an exhaustive study of the
most popular sizes for commercial re-
frigerators.

E. G. Biechler, president and general
manager of the corporation, in announcing
the new boxes, emphasized the fact that
the company will continue to make re-
frigerating equipment to be used with other
makes of refrigerators, but in addition now
is able to provide a box engineered ex-
clusively for electrical refrigeration and
covered by its standard factory guarantee.



232

SCIENTIFIC AMERICAN

March 1930

Learning to Use Our Wings

Latest Facts About Airplanes and Airships

CONDUCTED BY ALEXANDER KLEMIN
In charge, Daniel Guggenheim School of Aeronautics, New York City

The Safe Aircraft Competition

FROM the writer’s personal view of the
recently closed Guggenheim Safe Air-
craft Competition, in which the Curtiss
Tanager was the only one to qualify, there
emerge the following conclusions:

1. The speed ranges as advertised by
our manufacturers, that is, the range be-
tween maximum and minimum flying
speed, are greatly over-estimated. Those
which such manufacturers advertise, in all
honesty, are apt to shrink considerably
when submitted to the acid test of in-
dependent and accurate testing. If the
competition makes this clear to industry
and public alike, it will have achieved a
real service to aviation.

2. It is far more difficult to diminish the
minimum speeds, and hence the landing
speeds, than to increase the top speeds.
Dr. H. E. Wimperis, of the British Air
Ministry, points out that the speed of a
British fighting plane was increased by
70 miles an hour in the course of a single

the angle of incidence, were not very effec-
tive methods of improving the land-
ing speed. It was most unfortunate that
one entry which embodied both variable
area and camber was not ready in time to
undergo tests.

5. The competition indicated quite
clearly that the slot, acting in conjunction
with a rear flap, was at that date the most
powerful and the most practical means of
improving the lower range of the aircraft.
It indicated further. that the slot and flap
could be embodied in the design of an air-
plane without any undue complication and
without any danger of failure in flight.
Both the Curtiss entry, the Tanager, and
the Handley Page entry carried the front
slot and a rear flap. These planes suffered,
in the exceedingly severe tests of the com-
petition, a variety of mishaps such as
broken landing gears and damaged tail
skids, but at no time did the slot and flap
offer any difficulties either in reliability or in
pilot’s operation.

6. The Curtiss

Company has an-

A side view of the prize-winning Tanager, with the various important partsin-
dicatedand named. These featuresare described on thisand the opposite pages

year. As demonstrated by the Schneider
Cup Races there seems to be no limit to
the speed of our racing aircraft. At the
lower end of the range, progress seems to
be much slower and the conventional air-
planes, such as many of those entered in
the competition, frequently have stalling
or minimum speeds of well over 45 miles
per hour.

3. The only way to achieve progress at
the lower point of the speed range, without
sacrifice of other good qualities, is to adopt
some device for increasing the maximum
lift coefficient of the airfoil.

4. The competition indicated that varia-
tion of the camber alone, or variation of

nounced definitely that it will put the
Tanager, a cabin biplane, into production..
We believe that other American manu-
facturers will be convinced soon that slots
and flaps belong in the modern airplane, and’
that their use will become general in a few
years.

Considering the Tanager in some .detail,
there will be noted first of all, that there
is the slot, consisting of an auxiliary air-
foil mounted at the leading edge of the
main wing. When at high angles of in-
cidence, with the suction on the upper sur-
face of the wing concentrated towards the
leading edge, the small auxiliary airfoil
mounted on a suitable form of roller
moves forward automatically and creates
a Venturi-like passage between the auxili-
ary airfoil and the main wing. The stream-
line flow, destroyed by the high angle of
attack, is immediately restored by this
passage which allows an auxiliary flow
from the region of high pressure below the
wing to the region of low pressure above
the wing.

The opening of the slot allows the wing
to go to an incidence of some 24 degrees,
instead of the usual 16 before ‘‘burbling”
of the air flow occurs. The lift is thereby
increased some 40 percent for a thick wing,
and some 60 percent for a thin wing. It is
difficult to use the action of the slot alone,
because to take advantage of its lift-
increasing property, it is necessary to have
an airplane whose angle of incidence at
landing is high. The chassis, to realize a
three point landing with front wheels and
tail skid touching at the same instant,
must be long and stilt-like. This decreases
the performance of the aircraft because the
weight and air resistance of the landing
gear increase with its length.

If, however, a rear flap is placed all along
the rear edge of the wing, the situation
changes. First of all the use of the rear
flap in conjunction with the front slot
increases the lift not some 40 to 60 per-
cent, but over 100 percent! Secondly,
the depression of the rear flap brings
down the angle of incidence at which
maximum lift is achieved to normal pro-
portions, and the landing gear design need
no longer depart from convention.

The front slot can be suitably linked up
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with the rear flap, so that the action of the
rear flap is also automatic. As the front
slot opens it pulls down the rear flap. As
the front slot shuts, the rear flap gets in
line with the wing as should be the case
within normal flying speeds.

The Handley Page entry had the rear
flap interconnected in this manner. The
designers of the Curtiss Tanager pre-
ferred to place the control of the flap in
the hands of the pilot.

Experience in the competition seemed to
indicate that the manually controlled
flap is preferable. The automatically
controlled flap has a tendency to take
charge itself and to shut the front slot
just when its help is needed the most. This
is because the air presses up on the flap
and tends to raise it at all times, so that
the flap and slot are, so to speak, working
against one another.

Another important feature of the Curtiss
entry was the floating aileron. In order to
achieve the maximum possible increase in
lift, it is advisable to have the rear flap
run the entire length of the wing span.
Hence the ailerons should, if possible, be
outside the wing system proper. Also,
the conventional aileron acts least effec-
tively at high angles of incidence and low
speed, when it is required the most. The
floating aileron as used by the Curtiss
company gets around this difficulty. The
ailerons are so arranged that they float
in the air stream and are always at zero
angle of incidence, although they can at
the will of the pilot be raised and lowered
on respective sides so as to achieve lateral
control.

The great advantage is that the ailerons
always start from a neutral incidence and
are therefore effective no matter what the
incidence of the wing as a whole may be.
Further, since the ailerons are sym-
metrically double-cambered surfaces, when
one is lowered and the other raised their
air resistance remains the same because
of this symmetry. Hence the ailerons
introduce no unequal resistance at the
tips of the wing, and no tendency to turn
the machine off its course.

Still another feature of the Tanager is
the rapidly adjustable stabilizer which
can be moved through a far greater
range than the ordinary adjustable
stabilizer. At very high angles of in-
cidence, with the flap depressed, the
center of pressure tends to move back,
and it is hard to keep the machine in the
high angle of attack condition. The rapid
and powerful adjustable stabilizer action
takes care of this difficulty.

The main dimensions of the Tanager
were as follows:

Spar—43 feet 10 inches (for both wings)

Chord of both wings—5 feet

Wing area—330 square feet

Overall length—26 feet 7 inches

Weight empty—1900 pounds

Useful load—850 pounds

Engine—170 horsepower Curtiss ‘“Chal-

lenger”

The exact performance of the Tanager
in the competition has not yet been re-
leased, but our readers will appreciate its
performance sufficiently well if they note
that the plane satisfied all the require-
ments of the competition, although only by
a narrow margin. These requirements
were:

Useful load per horsepower—5 pounds

High speed—110 miles per hour

Climb—400 feet per minute
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Looking at the Tanagerfrom therear. This photograph shows plainly, at the

lower wing tips, the two ailerons which are always at a zero angle of incidence

Low speed—power on—35 miles per hour

Minimum gliding speed—power off—38
miles per hour

Length of landing run—100 feet

Steady glide over an obstruction 35 feet
high, and coming to rest 300 feet from
base of the obstruction

Length of take-off, 300 feet

Take-off over an obstruction 35 feet high
at a distance of 500 feet from rest

Flattest glide of 8 degrees to the hori-
zontal

Steepest glide of 12 degrees to the hori-
zontal at a speed not exceeding 45
miles per hour.

The Sun Compass

O establish a course, the.pilot has the
conventional magnetic compass and
the more refined earth inductor compass.
Both types are fairly satisfactory every-
where, except near the poles where the
magnetic directing force becomes too un-
certain.
Accordingly, for his successful flight over
the South Pole, Commander Byrd had re-
course to an instrument operating on a

The Bumstead sun compass

totally different principle—the sun com-
pass. The sun compass is a clock with a
single hand, moving at the same speed as
the earth about the sun. The face of the
clock bears the usual hour divisions. The
tip of the hand carries a needle and the
base bears a screen marked with two per-
pendicular lines. The sun casts a shadow
of the pin on the screen.

Before starting from Little America,
Commander Byrd set the hand of the
clock at true solar time. He turned the
entire instrument until it read due south,

as indicated by the compass markings on
the base plate. Then he moved the lati-
tude scale and set it at 90 degrees, the loca-
tion of the pole. When the party took off,
the pilot swung the plane until the sun cast
the shadow of the pin between the lines of
the screen, where it was held until the goal
was reached.

Inasmuch as the hand of the clock makes
one revolution in 24 hours and the earth
makes one complete revolution in the same
time, the compass and the hand of the
clock remained in a constant relative posi-
tion so that a straight line might be main-
tained.

When Commander Byrd reached the
South Pole and turned for his base, he ro-
tated the base plate until it read north
instead of south, and the airplane was
again directed to bring the shadow of the
pin back on the screen.

Air Transport Communication

R L. JONES and F. M. Ryan, of the Bell

* Telephone Laboratories, in a paper
delivered recently before the American
Institute of Electrical Engineers, dealt
with the very important subject of tele-
phone communication between plane and
ground.

In air transport work the dependence on
weather conditions makes it an absolute
essential of safety that there be frequent
and complete communication between the
pilot and the ground. Radio telephony
is preferable to radio telegraphy as it
requires no skilled operator and is much
more rapid.

The problem of establishing such radio
telephone service presents many difficulties,
but the engineers of the Bell Telephone
Laboratories, using a large three-engined
plane as their flying laboratory, have prac-
tically solved it.

The experiments conducted at Whip-
pany, New Jersey, furnish another argu-
ment for high altitude flying. Both the
strength and the intelligibility of the tele-
phone signals are improved when the plane
is high above the ground.

The antenna is quite a problem in air-
craft radio. For reception, all that is
needed is a self-supporting, stream-lined
mast of hollow wood construction, with
an internal conductor, and extending about
seven feet above the fuselage. For
transmission, however, such masts are not
generally suitable. The frequency band
for aircraft radio telephony is between
1500 and 6000 kilocycles. It is the lower
frequencies which give the best results,
but for this work, long trailing wires are
essential. It may therefore be necessary, in
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high noise level
a special type of

Owing to the
in airplanes,
telephone transmitter must be
used. Here is the hand type which
has been developed for this use

- —

A general type of self-supporting
stream-lined mast antenna widely
used for airplane radio receivers for
the reception of weather reports
and signals from beacon stations

air transport work, as distinct from mili-
tary aviation, to use the less suitable
higher frequencies because they permit
of fixed antennas of relatively small di-
mensions.

Aircraft radio telephony must meet
many unusual requirements. There is
first of all the noise of engine, exhaust, and
propellers to overcome and in the design
of both the microphone and the receiver,
special precautions must be taken to ex-
clude external sounds.

Another problem is in the violent elec-
trical disturbances introduced by the
usual ignition system of the aircraft
engine. Magnetos, the electric ignition
circuits, and the spark plugs, must all be
electrically shielded. Here is another
argument in favor of the Diesel engine; it
will dispense with the ignition system and
thus aid radio telephony.

Again, it is necessary to bond all metal
parts of the airplane, in order to avoid
noises in the receiving equipment from
intermittent contacts between various
metal parts of the plane. When trans-
mitting apparatus is used on board an
aircraft, such bonding is also necessary
to prevent the possibility of high voltages
developing between metal parts and
causing sparks or arcs.

At the moment radio telephony recep-
tion is probably more important in air
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transport than transmission. The air-
craft receiver for government weather
signals is a comparatively simple affair.
It is equipped with three tuned circuits—
one for the antenna and one for the output
circuit of each of the stages of radio fre-
quency amplification. The receiver is
mounted in a metal box about 12 inches

—

A single-blade wind-driven gener-
ator of the type used to supply
filament and plate voltages to
the receivers used on airplanes.
The speed and output are constant

]

—

Ry iEL |
The special telephone set used
by the pilots in airmail planes.
The receivers are in the helmet
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long by 8 inches high, and weighs only 13
pounds. A small electric generator sup-
plies the necessary power; it is driven by
propeller, which is one-bladed, and the
centrifugal force of the unbalanced blade
actuates a governor so that speed and out-
put remain constant, no matter what
the speed of the airplane may be.
Another characteristic of radio tele-
phony is the special headphone which is
used by the pilot and the special tele-
phone-type transmitter which may be
fastened to the head or held in the hand.

Beryllium

MUCI—I interest has been aroused by
various notices which have appeared
in this magazine concerning the extra-
ordinary light metal beryllium. In our
January issue, on page 89, mention was
made of the cost of beryllium ore at about
60 dollars a ton. This high price, it is
hoped, will be greatly reduced in the near
future so that the price of approximately
225 dollars a pound for the refined metal
may be placed at a level where it will not
be prohibitive to the industrial develop-
ment of uses for the material.

Snowphibions

SNOWPHIBIONS is a recently coined
term to designate airplanes which can
alight on dry land or on snow indifferently,
in analogy with the amphibion which can
alight on water or land. The snowphibion
built by the Boeing Airplane Company is
being put in use on their airline between
Chicago and San Francisco, where differ-
ences of climate over the long stretch make
it uncertain whether snow is to be expected
or not.

The snowphibion is provided with a long
ski, something like a pontoon in construc-
tion. This is pivoted about the wheel
axle, with the pivoting motion restrained
by rubber cords. Also, by a mechanism
analogous to that of the retractible chassis,
the ski can be raised or lowered relative to
the wheel axle. When lowered, the plane
lands on the ski; when raised the wheel is
free to act as usual.

A close-up view of a snowphibion landing gear for use in regions where the
pilot may be called upon to land on either snow or bare ground. The ski may
belowered or raised: when lowered, the plane may land on snow; when raised,

the wheels are used.

In the photograph the ski is shown raised
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Current Bulletin Briefs

Short Reviews of Bulletins and Papers on Scientific and
Allied Subjects, and Where to Get Them

Engineering

MANUAL OF FIRST-ORDER LEVELING, by
Henry G. Avers, (Special Publication
Number 140, U. S. Coast and Geodetic
Survey) contains general instructions for
this type of surveying, as revised to con-
form to the present accepted practice. U. S.

Government Printing Office, Washington,
D. C.—30 cents.
CONSTRUCTION, REHABILITATION, AND

MAINTENANCE OF GRAVEL RoaADps SulT-
ABLE FOR MODERATE TRAFFIC, by Carroll
C. Wiley (Circular Number 18) is a well
illustrated report covering investigations
and tests made concerning the methods,
materials, and equipment best suited for
gravel highways. Engineering Experiment
Station, University of Illinois, Urbana,
Illinois:—30 cents.

THE MOJAVE DESERT REGION IN CALI-
FORNIA, is a 759-page book with accom-
panying maps giving complete informa-
tion about the geographie, geologic, and
hydrologic features of one of the con-
tinent’s most interesting regions, covering
an area of about 25,000 square miles. U. S.
Government Printing Office, Washington,
D. C.—Two dollars.

DESIGN STANDARDS FOR OXWELDED STEEL
AND WROUGHT IRON PIPING is an illus-
trated booklet prepared to enable the en-
gineer and architect to design piping sys-
tems .according to the best practice yet
developed. Linde Air Products Company,
30 East 42 Street, New York.—Gratis.

Commerce

MARKET DATA HANDBOOK, a b535-page
compilation of authoritative statistical
data, covers the entire country by counties.
The information is arranged in convenient
classifications for reference use, showing
the localization of all industries as a guide
to aid sales managers, manufacturers, ad-
vertisers, et al. The book is issued by the
Department of Commerce. U. S. Govern-
ment Printing Office, Washington, D. C.—
$2.50.

CoAL BUNKERING STATIONS AND FUEL
OIL STATIONS, a new fueling directory
covering 300 world ports, has been pre-
pared by the Shipping Board and the
Department of Commerce, from data col-
lected by the Department of State through
its consular officers. U. S. Government
Printing Office, Washington, D. C.—30
cents.

FoREIGN COMMERCE AND NAVIGATION OF
THE UNITED STATES, is a 661-page volume
containing classified statistical and sum-
mary tables for 1928 and comparative
years, covering all United States foreign

trade. U. S. Government Printing Office,
Washington, D. C.—$1.50 (buckram bound).

Wood

SMALL DIMENSION STOCK, ITS SEASON-
ING, HANDLING AND MANUFACTURE, is a
report of the National Committee on Wood
Utilization, the 12th of a series on the
marketing and use of lumber. The pur-
pose of the report is to develop standard
methods of small dimension production,
by detailed recommendations. U. S. Gov-
ernment Printing Office, Washington, D. C.
—20 cents.

THE STORY OF AMERICAN WALNUT begins
with the days of King Solomon, marches
down the centuries with the master wood-
workers of various periods, and concludes
with a lesson on means of identifying and
judging walnut furniture and interior wood-
work. American Walnut Manufacturers’
Association, 616 South Michigan Avenue,
Chicago.—Gratis.

Miscellaneous

ABSTRACTS OF DISSERTATIONS FOR THE
DEGREE OF DOCTOR OF PHILOSOPHY (1929)
covers numerous papers dealing with
specialized topics in science, education,
history, and classical literature. An ap-
pendix covers the activities of the Graduate
School.  Uwniversity of Pittsburgh, Pitts-
burgh, Pennsylvania.—Gratis.

BRIEF OF WALTER H. WHEELER, appli-
cant for a permit to produce hydro-elec-
tric power for phosphate fertilizer manu-

facture on the Flathead River in north-
western Montana. This brief shows
clearly the plans, as presented before the
Federal Power Commission, for the develop-
ment and utilization of power from ‘“the
Muscle Shoals of the West.” Forbes and
Daniels, Kellogg Building, Washington,
D. C.—Gratis.

MANUAL FOR BIRD BANDERS, by Frederick
C. Lincoln and S. Prentiss Baldwin, (Mis-
cellaneous Publication Number 58, De-
partment of Agriculture), describes and
illustrates many approved types of traps
and contains much information in regard
to ornithological research. U. S. Govern-
ment Printing Office, Washington, D. C.—
30 cents.

SOME SOCIAL AND ECONOMIC ASPECTS OF
HOMEWORK, Special Bulletin No. 158 pub-
lished by the New York Department of
Labor, treats the problem of homework
from the viewpoint of .the statistician in-
terested in effecting curative measures.
Department of Labor, 12} East 28th Street,
New York City.—Gratis.

BLACK HORSE OF THE SEA, by Robert D.
MacMillen, is a handsome booklet describ-
ing the salvage service symbolized by a run-
away black horse, known for nearly 70
years by sea-faring men. Merritt-Chapman
and Scott Corporation, 17 Battery Place,
New York City—Gratis.

RARE METALS is a booklet presenting in
very readable form the history, properties
and uses of the metals tantalum, tungsten,
and molybdenum. Fansteel Products Com-
pany, Inc., North Chicago, Illinois.—Gratis.

e

Tantalum, described in the booklet ‘‘Rare Metals,” is obtained from a remote

district in Australia.

The inset shows the ore, powder, and a tantalum bar
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Chemistry in Industry

Advances Made in Industrial and Experimental Chemistry

New Process Enables Metal Coating
to be Sprayed on Anything

ETALLISATION, as its name im-

plies, is a process by which articles
are covered with a metal layer. The latest
developments of this process make possible
such startling achievements as the spray-
ing of molten metal on such delicate sur-
faces as paper, cloth, and celluloid, form-
ing a coating so adhesive that it seems
almost an integral part of the base.
Usually the metal which is to be deposited
is employed in the form of a wire, although
metal dust .or powder may be used if an-
other apparatus is employed.

The usual apparatus consists of a pistol,
weighing about three pounds, connected
to cylinders of oxygen and acetylene, and
to a source of compressed air. The com-
pressed air actuates a small turbine which
feeds the wire—supplied from a reel—
through the nozzle of the pistol, where it
meets the oxy-acetylene flame and is
melted, the compressed air atomising the
molten metal and forcing it at high veloc-
ity—some 3000 feet per second—against
the object which is being coated.

The rate at which the wire isfed through
the nozzle varies according to the nature
of the wire, control being provided by a
needle valve which adjusts the air flow to
the turbine. As the flame is of a reducing
nature, the atomised metal is protected
from oxidation, hence metallisation can
be continued until the desired thickness of
coating, from 0.001 inch upwards, is
attained. A pleasing matte finish is ob-
tained, which can be buffed if a polish is
desired.

The only precaution required, appar-
ently, is to ensure that the surface to be
metallised possesses an open texture—

metal articles should be sand blasted,

using dry sand—and that it is perfectly
clean and free from moisture, scale, or oil.
Paper, cloth, and wood can be metallised
without trouble, but the paper must not
be glazed, and wood should be sand-
papered or given a light passage in the
sand blast. It should be remarked that
there is very little heat effect on the
surface of the work; therefore delicate
materials such as celluloid or a photo-
graphic film can be treated without harm.
The coating is extremely adherent, and
cannot be separated from its support,
either by bending or severe hammering.

Simple Device Measures Explosive
Gas in Mines

RATHER clever device for the .de-

termination of the amount of the ex-
plosive ‘“fire-damp’’ gas in mines has been
perfected in England. The principle of
its operation is chemical, being based on
the fact that one volume of methane, when
burned, produces two volumes of steam.
The steam condenses, producing a reduc-
tion of pressure, the reduction being pro-
portional to the amount of methane
burned. The methane is burned in a
copper combustion chamber containing an
electrically heated platinum spiral and con-

nected with a U-tube liquid gage graduated
to read directly in percentages of fire-damp.

Chemists Pre-Determine Relative
Corrosiveness of Soils

THREE billion dollars a year is lost by

the corrosion of iron and steel, accord-
ing to Dr. Edward R. Weidlein, director
of the Mellon Institute of Industrial Re-
search. It is small wonder, therefore, that
methods of reducing this staggering waste
occupy the attention of chemists in many
industries. One very large item on this
corrosion bill is that charged against the
corrosion of pipe lines, for distributing
gas, oil, and water. W. T. Smith, in a re-
cent issue of Chemical and Metallurgical
Engineering describes how chemists analyze
the soil in which the pipe is to be laid and
thus determine the best methods of pro-
tecting it against corrosion.

Soil samples are taken, at intervals of
not more than one mile, by means of an
auger, to the depth at which the pipe will
lie when in service. Wherever definite
changes in topography or surface condi-
tions are encountered, additional samples
are taken, as are liquid samples from any
streams or rivers the line may cross. Each
representative sample is placed in an air-

tight container marked with specific in-
formation for identification at a later date.

When the samples arrive at the labora-
tory they are weighed as received, air-
dried, and weighed again to determine the
moisture content. A solution is made by
thoroughly mixing a portion of each
sample with distilled water. Both the solu-
tion and the soil are then subjected to a

Courtexy J. W. mc;unh & s;n
Left and above:

Taking samples
of soils along a pipeline for use in
charting the relative corrosiveness

carefully worked-out series of chemical
analyses to determine the amount of cer-
tain constituents known to be active
factors, under certain conditions, in ac-
celerating or inhibiting corrosion. In addi-
tion to the chemical analyses, each sample
is subjected to determinations for hydro-
gen-ion concentration and physical, elec-
trolytic, and accelerated corrosion tests.

When the complete analytical data has
been calculated and charted, an equally
important part of the corrosion survey
begins. It is one thing to ‘“‘analyze’ a soil
and quite another to interpret the knowl-
edge gained in terms of relative corrosive-
ness. By means of a method worked out

Courtoey Wailes Dove-Hermiston Corporation
Coating pipe with Bitumastic enamel by the rolling-rig method; from the
facts revealed by the corrosion survey, coating specifications are made
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by Percy J. Richards, of J. W. Richards
and Son, and William Thompson Smith of
Ford, Bacon and Davis, Inc., all the known
and suspected corrosive factors are corre-
lated and balanced against each other. As
mentioned above, these factors include
surface conditions, analytical data, mois-
ture, and any other local situation that may
be of importance. The result is interpreted
in terms of relative intensity of corrosive
action at all points along the pipeline, with
specific recommendations as to the amount
of protection necessary on varying sections.

Electrical Eye Detects Smoke

N electrical smoke detector is the
latest example of the invasion of the
‘“‘mechanical man’ into the field of the
chemist. Scientists of the General Electric
Company have developed a machine that
is so sensitive to the existence of smoke or
haze in air that it immediately reports the
situation. We have previously described,
in these columns, several of the ingenious
devices used to detect poisonous carbon
monoxide in the mines and tunnels, such
as the Holland Tunnel connecting New
York and Jersey City. Now we present
the electrical eye which detects excess haze
or smoke in this tunnel, thus warning the
superintendent that the ventilating fans
should be speeded up.

In applying the light-sensitive photo-
electric cell to tasks of this kind, Ole
Singstad, Chief Engineer and Superin-
tendent of the Holland Tunnel, hopes to
work important operating economies and
to provide an additional safeguard in con-
trolling the air conditions in the tunnel.
As now used experimentally in the tunnel,
the “‘electric eye” is directly connected
to a recording device a quarter of a mile
from the mouth of the tunnel. Impulses
from the photo-electric cell circuit guide a
pencil point over a sheet of paper gradu-
ated in time and in volume. At any in-
stant the supervisor knows how much haze
is in the tunnel, and if the visibility de-
creases from any cause whatsoever he can
relieve the situation by speeding up the
fans or by putting additional fans into
service.

At the present time the detector is lo-
cated in an exhaust duct, a long cave-like
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chamber above the traffic lane, near the
New York exit and at the point where the
roadway grade is at the maximum and
where the amount of exhaust gases ex-
pelled from the heavy truck traffic is
greatest. The exhaust duct is dark except
for fitful beams of light admitted through
narrow openings in the roof of the passage
way. These openings provide an exit for
the air.

The detector consists of two units, a
light source and a photo-electric cell and,
150 feet away, a target. Light provided
from a lamp with concentrated filament is

237

greater the amount of light, the greater
the current passing through the tube. The
photo-electric cell, which is about the size
of the familiar ‘“‘peanut’” radio tube, is
directly connected to an amplifier where
the current is built up, and passed on to
the recording device a half mile away.

The projected use of the photo-electric
cell as a fume detector may presage the
development of a household and business
house robot watchman, which will be a
smoke detector that will sound an flarm
at the first appearance of smoke on the
premises. A photo-electric cell and a light

The “‘electrical eye’” now being tried out in the Holland Tunnel under the

Hudson River; the photo-electric ‘‘eye’’ detects the presence of excess smoke

directed through a lens to the distant tar-
get. This target consists of two mirrors
set at right angles. The light beam hits
the first, which directs it to the second
mirror and thence is reflected back 150 feet
to the light-sensitive tube.

As the exhaust air of the duct pasSes
through the light beam, the quantity of
the light is diminished. This variation or
dimming of the light is not perceptible to
the human eye but the photo-electric cell
responds to the most minute changes. The

Conyright P & A

Dr. Arthur Harden, Professor of Biochemistry at London University, whose
work has been recognized by making him co-recipient of the 1929 Nobel Prize

source might be installed in cellars, in
attics, or in warehouses filled with com-
bustible goods. Such a tube connected to
a bell or some other form of alarm could be
depended upon to give warning with al-
most the first appearance of smoke.

Coats Aluminum With Lime as
Base for Paint

H;UMINUM articles, when boiled with
milk of lime containing a little cal-
cium sulfate, are given a fine-grained,
closely adherent, dead-white coating which
may prove to be an excellent foundation
for the application of paints or enamels,
says Leon McCulloch, in a recent issue of
Chemical and Metallurgical Engineering.
The coating probably cannot be recom-
mended for corrosion resistance but it
gives a surface that can be written upon.
If alloys of aluminum rather than the pure
metal are given the treatment, various
shades of gray are obtained.

In applying the coating, ten grams each
of lime and calcium sulfate (preferably the
fully hydrated sulfate) are used for each
liter of water. Although the action of the
calcium sulfate is unknown, it is found to
give smooth, adherent coatings which
would otherwise be pitted.

As there is apparently deterioration of,
the bath upon aging, fresh materials should
be added each day. The bath is stirred
gently and is kept at about the boiling
point, although a temperature of 85 de-
grees, centigrade, has given satisfaction.
Time for the process may vary slightly, al-
though the coating does not increase ap-

(Please turn to page 245)
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The Month in Medical Science

Progress in the Medical and Surgical Fields

By MORRIS FISHBEIN, M. D.

Editor of the Journal of the American Medical Association and of Hygeia

The Cause of Influenza

N 1892 a bacteriologist named Pfeiffer
described a germ which he thought was
the causative organism of influenza. At
various intervals since that time other
organisms have been described, also alleged
to be causative, and the bacteriologists con-
tinue to debate the question as to the exact
nature of the influenza germ.

Modifications of the Pfeiffer organism
have been described every year, associated
with various coughs, colds, and similar in-
fections of the nose and throat. It is em-
phasized that the various types of germ
described as Pfeiffer organisms do not
constitute in any instance a unit; that is
to say, they are not uniform in distribution
or in the way in which they bring about
disease.

During the last great epidemic of 1918,
organisms were recovered from thousands
of cases all over the world, and there is
no evidence that uniformity exists even
in the many types of organism associated
with that epidemic.

In attempts to discover and definitely
to identify the influenza germ, experiments
have been made with human beings who
voluntarily submitted themselves to in-
oculation with pure cultures of the various
germs that have been isolated. The
earliest definite report of successful hu-
man inoculation with pure culture of the
Pfeiffer organism is that recorded by Dr.
D. J. Davis in Chicago in 1906.

However, Doctor Davis pointed out at
the time that while the Pfeiffer germ may
produce definite symptoms on inoculation
into human beings, the symptoms pro-
duced are not those of true influenza.

During the 1918 epidemic, volunteers
were inoculated with 13 different strains of
organisms isolated from cases of influenza.
All of them developed symptoms, but
again it was shown that these symptoms
were not the typical symptoms of epi-
demic influenza.

Indeed, after surveying all of the evi-
dence of innumerable inoculations with all
sorts of organisms taken from the nose and
throats of people during epidemics, Prof.
E. O. Jordan comes to the conclusion that
it can not be definitely asserted that nega-
tive inoculation experiments are not in
themselves sufficient to rule out Pfeiffer’s
organism as the cause, since it is quite
possible that there are some unknown
factors influencing the likelihood of a per-
son to catch influenza or associated with
the way in which the organism is trans-
ferred from one person to another. After
death from influenza no uniformity of kind
or distribution of bacteria can be detected
in the body.

During influenza the resistance of the
body is lowered and a great variety of
germs invade the tissues. As a result, all
sorts of bacteria have been found in in-
fluenza and the medical profession has be-
come exceedingly suspicious of new dis-
coveries in this field.

Until a germ isolated by any investiga-

tor has been thoroughly tested by inde-
pendent investigators under various condi-
tions in different hospitals and laboratories,
it is not safe to accept it as the causative
germ of this extremely difficult and elusive
malady.

Of the organisms given most serious
consideration in recent years, the green-
producing streptococcus isolated by
Mathers and Tunnicliff in 1918, the one
discovered by Rosenow in 1919, and in-
numerable similar germs isolated in vari-
ous parts of the world immediately there-
after deserve special consideration. The
filter-passing organism described by Meyer
in 1919 and the organisms discovered by
Olitzky and Gates of the Rockefeller
Institute and called by them bacterium
pneumosintes would seem to deserve as
much consideration as is now given to the
Falk germ recently announced as the cause
of this disease.

Recently investigators in the University
of Chicago have carried out a series of ex-

Two female dogs from the same
litter, one of which, left, received
as the primary constituent of
its rations 66.9 percent of un-
treated oats; the other received
the same quantity, commercially
irradiated. The rest of the ration
consisted of skimmed milk powder,
casein, alfalfa, sodium chloride,
and tricalcium phosphate

periments on human beings and on animals
and have isolated an organism which they
feel is the specific cause of influenza. Four
monkeys were inoculated with the Pfeiffer
bacilli, but did not develop symptoms re-
sembling influenza in man. Such symp-
toms were developed in 16 monkeys which
were inoculated with material obtained
from eight human beings who were suffer-
ing with influenza. Cultures of Dbacteria
developed from the secretions of patients
with influenza were sprayed into the nose
and throats of the monkeys and these
monkeys developed symptoms resembling
influenza. Monkeys which had developed
symptoms following inoculation with cul-
tures were put in cages with other monkeys,
and the other monkeys apparently caught
influenza from the infected monkeys.
There were controls made by spraying the
nose and throats with salt solutions and
non-infectious material, and monkeys

sprayed with these materials did not de-
velop any of the symptoms referred to.
During the course of the investigation,
several of the workers developed symptoms
resembling those which are caused by
influenza.

Unfortunately it is difficult to interpret
these results, due to the fact that it is hard
to tell clinical epidemic influenza from
other respiratory infections both in mon-
keys and in man. A great deal more work
must be done under controlled conditions
by workers in other laboratories before a
certain appraisal can be placed on the value
of the work already accomplished.

Irradiated Cereals

ORKERS in Wisconsin in the de-

partment of agricultural chemistry
showed in 1923 that the food taken by a
rat could be exposed to ultra-violet and in
that way serve to prevent rickets in the
rat. Later numerous investigators through-
out the world showed that a definite com-
pound, ergosterol, is the substance which is
rendered potent against rickets by exposure
to ultra-violet rays. The workers in the
University of Wisconsin later developed
methods for irradiating rolled oats and
other cereals, and such foods are now
generally available for use in the average
home.

It has been shown by experiments on
animals that rickets may be prevented by
feeding such products to them. The ir-
radiation does not seem to destroy the
other vitamins that are in the food, nor
does the irradiation of the food produce
harm in those who eat it. Apparently the
outside limit for vitamin D is far beyond
the amount that the average person could
take in an ordinary diet. Storage of the
food does not cause destruction of the
vitamin that is formed, except after periods
of almost two years. Household cooking
does not affect the activity.

By feeding commercially irradiated oat-
meal, rickets was prevented in dogs and
in rats and there was no interference in
growth or in reproduction, as was shown
in tests made on rats over a period of 15
months in four generations.

Soy Beans Versus Milk

IT is generally recognized that human

milk is the best food for infants and that
in the absence of human milk, the best
substitute is cow’s milk in some form, modi-
fied usually by the addition of various in-
gredients, such as sugar, water, or egg.
There are, however, some diseases in in-
fancy in which cow’s milk is not desirable,
and there ‘are some infants who react
severely to milk, breaking out with erup-
tions and developing symptoms like those
of asthma. It is believed that some cases
of severe eczema in infants are due to such
sensitization.

In case an infant is unable to take cow’s
milk, it is necessary to have another sub-
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Forsigns and cut-outs

hatch em—raise ’em—sell "em

with PRESDWOOD

In Racine, Wisconsin, a big manufacturer of incubators
finds that Masonite Presdwood gives his product great
strength, withstands moisture, is naturally attractive in
appearance, and requires no paint for protection. On a
issouri farm, an expert poultry raiser uses this same
rainless wood on hen house floors and under roosts,
%ecause of its smooth sanitary sur-

without splitting. Always the same in stren th and den-
sity, Presdwood adds quality and dependability to manu-
factured items. Makes manufacturing more profitable, too,
because of the way this grainless wood cuts down costly

rejections in final inspection.
Contractors, handling concretework, use Presdwood to
line the forms because of the thou-

face which is so easily cleaned.

sands of dollars it saves. Its lighter

Withstands the weather

In Kalamazoo, a sign manufacturer
makes attractive cut-outs which
advertise baby chicks, and finds
Presdwood ideal for his purpose. It
does not crack, split or splinter; is
easily cut to shape. It withstands the

Masonite Structural Insulation

Presdwood’s companion product, Masonite
Structural Insulation, was used in the walls
and roof of the hen house above illustrated.

It wasused to savefuel, toreduce the feed
needed in the generation of body heat, to
keep the hens warm and healthy in order
that egg production might be kept at a
maximum during the winter.

weight cuts down drayage costs. Its
workabilityreduces the time of mak-
ing, erecting and wreckingthe forms.
Itsperfect smooth surface eliminates
all grain and knot marks, and pro-
duces asuperior surface thatrequires
no hand smoothing except at con-
struction joints.

weather, takes any finish readily, and

The Presdwood booklet is Free

does notwarp when properly handled.

And so it goes in hundreds of industries and in thou-
sands of home workshops where Presdwood has been
adopted because of its many advantages.

Factory experts, operating punch presses, milling ma-
chines or band saws, like Presdwood for its workability. It
is strong and dense, yet easily cut. It can be worked with
knife or chisel or saw, and can be nailed near the edge

MASONITE CORPORATION, Dept. E-3,111 W. Washington St., Chicago, I1l. 'I
Please send me, Free, a sample of Masonite Presdwood and the I

l Presdwood booklet. l
I Name. e S e e l
I AQUIEER....coionsneninnenn i it irsm e e amns: |
D ———

No wonder builders, home owners and manufacturers
everywhere are turning to Presdwood. The complete
story of this grainless wood, with illustrations ofits uses, isin
the gresdwood bookletwhich issent Free on request. Your
copy will be mailed promptly on receipt of the coupon.

MASONITE CORPORATION
111 West Washington Street Chicago, Illinois

asonite

PRESDWOOD

Made by the makers of
MASONITE STRUCTURAL INSULATION
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stitute for human milk. In an attempt to
find such a mixture, Drs. L. W. Hill and
H. C. Stuart of Boston have experimented
with a preparation of the soy bean. This
has been used in one form or another in
China as a supplementary infant food for
many years. Using a soy bean flour as the
basis of a preparation, Doctor Hill found
that infants sensitive to cow’s milk can
be kept in a good state of nutrition by a
preparation containing soy bean, calcium
carbonate, and salt. The soy bean flour
already contains some magnesium, potas-
sium, and phosphorous. In order to raise
the amount of fat, olive oil was added to
the mixture.

Device for Determining Hemoglobin

HE hemoglobin or red coloring matter

of the blood is one of the most im-
portant substances in the human body,
since it is responsible for carrying oxygen
throughout the system to the various
tissues. There are innumerable rough
methods for determining the amount of
hemoglobin that is present in the blood at
various times. Few people are able to
show what is called ““100 percent”, although
florid types and people with certain dis-
eases may show extremely high figures.
The vast majority of people in good health
show figures around 85 to 95 percent. In
certain forms of anemia and jaundice, the
hemoglobin may drop to low figures, and
newspapers are likely to say that “theblood
has turned to water”.

Workers in the Mayo Clinic have de-
veloped an exceedingly ingenuous ap-
paratus for measuring the amount of
hemoglobin by a photo-electric method,
involving the use of a photo-electric cell
illuminated by a scource of light which is
kept constant, providing readings on a
galvanometer. When a solution of a sub-
stance which contains a characteristic ab-
sorption band is placed between the source
of illumination and the photo-electric cell,
together- with a selective spectral filter
which transmits radiant energy in the re-
gion of the characteristic band, the amount
of light which reaches the photo-electric
cell will depend on the concentration of the
substance in solution possessing the speci-
fied absorption band. By calculating ac-
cording to certain definite physical laws,
it is possible in this way to measure ac-
curately the amount of hemoglobin in any
specimen of blood.

Another advantage of this method is its
applicability to the determination of the
amount of various unknown substances in
true or colloidal solutions, provided the un-
known substance in solution possesses at
least one characteristic absorption band for
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which a spectral filter, transmitting radiant
energy only in the specified region, can be
made and used in the device.

The Heart of Pharaoh

HE Book of Exodus said, ‘“And the
Lord hardened the heart of Pharaoh,”

and that he did not listen to those who
tried to counsel him to pity. Investigators
in Egypt removed the wrappings of the
mummy of this Pharaoh on July 8, 1907.
The identity of the monarch was proved by
the writings on the shroud. When the body
was examined, it was found that there were
patches of actual hardening in the heart
and in the large blood vessels leading from
the heart. A portion of the tissue was sent
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Diagrammatic sketch showing the
electrical hookup of the photo-
electrometer. In the upper right-
hand corner is a list of the com-
ponent parts, together with the
key letters used in the diagram.
An ordinary radio vacuum tube is
used as the amplifier

to the pathologic museum of the Royal
College of Surgeons in England and Mr.
S. G. Shattock compared the tissues with
those of a man recently dead from harden-
ing of the arteries. They were quite simi-
lar. It is possible to infer from the nature
of the degenerative changes, that as
Pharaoh became older his outlook was
narrowed, his spirits depressed, his enthu-
siasm lessened, and that he would be likely
to hesitate to embark on any new venture.

The Extent of Illness

ONE of the first.reports of the Com-
mittee on the Cost of Medical Care,
which is making a five-year survey of dis-
ease in the United States and the manner
in which it is controlled by the medical
profession, indicates that the vast ma-
jority of time lost from work is due to the
common cold and other respiratory dis-
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eases. Digestive diseases and similar dis-
orders follow, and women suffer greatly
with disturbances associated with their
particular physiology. Acute and chronic
diseases of the kidney and diseases asso-
ciated with childbirth are also exceedingly
frequent. The United States still has
36,000 cases of smallpox every year, an
utterly inexcusable condition, in view of
the fact that this disease could be stamped
out completely if an enlightened public
opinion should force general vaccination
and isolation and quarantine of all cases.

There are approximately 900,000 feeble-
minded imbeciles and idiots, 100,000 blind,
1,000,000 with speech defects, and 3,000,-
000 children either wholly or partially deaf.

The United States has more physicians
proportionate to the population than any
other nation of the world. Our hospitals
have increased more rapidly in number
and equipment than those of any other
nation. Approximately 1,000,000 people
are ill every day and about 700,000 are in
hospitals.

The problem of disease is one of the most
serious of all of the considerations that
affect mankind, and it is not surprising
that its investigation should be attracting
the greatest brains and the largest outlay
of funds that are provided by the great
foundations developed for the social wel-
fare of man.

Anaphylaxis

HERE is something in the human and

animal body that causes it to become
sensitized to various protein substances
and to react to these substances by a series
of symptoms which may be sufficiently
severe to produce sudden death. This
reactability is known as anaphylaxis and
the exact mechanism is not yet wholly
understood. Recently Dr. R. W. Lamson
has again surveyed the subject in an en-
deavor to find out just what produces the
symptoms.

When a guinea-pig is injected with a
serum and is re-injected with the same
serum about three weeks later, it manifests
anaphylaxis by a sudden shortness of
breath, primarily due to its inability to
empty the lungs. Human beings become
sensitized to various protein substances
by heredity, through overdoses, through
injection, or in various other ways. There
are people who are sensitive to light, to
heat, and to cold.

All of this indicates how scientific medi-
cine is beginning to understand the nature
of the human body, but also what a vast
amount still remains to be learned con-
cerning the specific mechanical and physi-
cal reactions of the tissues.

|
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The photo-electrometer with side removed to show at a
the vacuum tube used for the amplifier, and at b the
photo-electric cell in position. See above text, at left

A schematic diagram of the essential physical features
of the photo-electrometer as applied at the Mayo Clinic
to the measurement of hemoglobin of the blood
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EMBERS of the amateur

telescope making fratern-
ity—the “C. P. R” (carborundum,
pitch, and rouge) as Ellison our
original preceptor once dubbed
us—will take keen interest in the
photograph reproduced at the
right. This is a perfect likeness
of Ellison. It is suggested that
amateurs paste this picture in
their copy of ‘“Amateur Telescope
Making.”” Had it been at hand
when the new edition of that
instruction book was in prepara-
tion it would surely have been
included within the volume, which
was originally built around Elli-
son’s book, ‘“The Amateur’s Tele-
scope’’ as a nucleus.

OTHING but refractors are

shown this month. So far
as is known, these are all of the
refractors that have been made
since Ellison’s unequalled in-
structions were included in ‘““A.
T.M.” It is possible to make a
refractor (of a sort) without due
attention to the calculation of
curves and care with other de-
tails; in fact many have been
made from second-hand lenses

The Reverend Mr. William F. A. Ellison,
telescope maker, Director of Armagh
Observatory, Armagh, Northern Ireland

previously used for other purposes. Henry
Kawecki of Chicago (no street address
submitted), a high school student, has
made the one shown at left, using as
the objective what he describes as “a
lens which was once a mirror of plano-
convex type from which the silver and paint
were removed.”” The tube is three lengths
of four-inch stove pipe and the eyepiece
was taken from a microscope. Despite
what some might regard as a doubtful type
of objective, the maker states that he sees
clearly Saturn’s rings and Jupiter’s moons,
using 125 diameters magnification. ‘“The
chromatic aberration,” he writes, ‘is not
as bad as may be expected.” He is now
making a reflector.

Fred Caley, 5122 Hawthorne Street,

Left: Mr. Kawecki’s synthetic refractor,
and (right) the 5%-inch refractor made
by Mr. Caley, from Ellison’s instructions

Frankford, Pennsylvania, writes:
‘T enclose a photo of a refractor I
recently constructed, thinking it
might be of interest to the ever-
increasing army of telescope
makers. I used the second
formula given in ‘A.T.M.’ viz.,
three equal curves and a plane
surface. Ellison states, ‘The
only snag is the plane surface.’
I heartily corroborate his state-
ment. The objective is 514
inches clear aperture and has a
76-inch focal length.

“The telescope is equipped with
a worm gear, universal joint, and
extension rod that can be worked
without taking the eye from the
ocular. Setting circles and a
diagonal eyepiece are also fitted.
Total cost, not more than 70
dollars.

“I previously ground and fig-
ured an eight-inch reflector which
gave very satisfactory results. Ial-
so made a 5 45-inch flat and a cou-
ple of prisms, in order to gain
experience. The refractor turned
out much better than I expected.’””

Mr. Caley has obviously gone
at this job right: after suitable
preparatory experience of a prac-
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Franklin W. Smith’s refractor

tical nature—making mirrors, prisms and
flats, all of which enlarges one’s resourceful-
ness in optical work—he has tackled the
more difficult objective lens job and
succeeded.

A SIMILAR approach to the objective
lens has been made by Franklin W.
Smith, 407 Scott Avenue, Glen Olden,
Pennsylvania, whose telescope is shown in
the illustration reproduced above.

‘“After finishing my first reflecting tele-
scope, which was described in your Janu-
ary, 1927, issue, I have made several small
reflectors, and have recently completed a
refractor,” Mr. Smith writes. ‘“The achro-
matic objective has an aperture of three
inches and a focal length of 60 inches.
Great care was taken while polishing the
convex surfaces of the crown glass to pre-
vent wearing down the centers excessively;
in this way, positive spherical aberration
was avoided, and it was therefore possible
to finish the figuring, which was controlled
by Ellison’s ingenious ‘auto-collimation
test,” quickly and without difficulty.

““The color correction and defining power
of the telescope seem satisfactory; double
stars such as alpha Geminorum, gamma
Virginis, and gamma Leonis are readily
separated, even under the rather poor con-
ditions of seeing which prevail here at
certain times of the year.

“Although it takes vastly more time and
labor to make a refractor than to make a
reflector of the same aperture, the actual
work is really no more difficult, assuming,
of course, that the worker has had sufficient

George E. Stephenson and refractor
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In the vast industry of building, where prodigious loads are handled with
surprising ease and safety, wire ropes having one strand painted yellow are
seen with conspicuous frequency.

This is Yellow Strand, a super wire rope developed and made by the
Broderick & Bascom Rope Co., pioneers in the wire rope industry of this
country.

Like many other great Americans, it is of foreign extraction. Its steel is
largely of Swedish origin and is drawn into wire in the celebrated Sheffield
district. But much of the machinery for its manufacture was designed by
us and built in our own machine shop.

Contractors and others requiring heavy-duty wire rope know they make no
mistake in specifying Yellow Strand. It has proved its stamina during
many years.

This company also makes wire rope in all the standard grades.

Broderick & Bascom Rope Company

St. Louis, Missouri

Eastern Office and Warehouse: 68 Washington Street, New York, N. Y.
Southern Warehouse: Houston, Texas
W estern Offices: Seattle and Portland, Ore. Factories: St. Louis and Seattle

Manufacturers of nothing but wire rope for over half a century

Yellow Strand

ROPE _
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Become an
Expert Accountant

The Profession That Pays

The demand for skilled acountants—men wno
really know their busi —is u ing. Big
corporations are in constant need of expert counsel
in matters relating to Auditing, Cost Accounting,
Business Law, Organization, Management, Finance.
Men who prove their qualifications in this important
branch of business are rapidly promoted to respon-
sible executive positions—given an opportunity te
earn real salaries. The range is from $3,000 to $15,006
ayear—even to higher income-figures.

Send for Free Bcok—
“A ccountancy, the Profession that Pays”

Why let the other fellow walk away with the
better job, when right in your own home you can
equip yourself for a splendid future in this profit-
able profession?

Preliminary knowledge of bookkeeping is un-
necessary. Our free book on accountancy fully ex-
plains how we train you from the ground up, accord-
ing to your individual needs. Low cost; easy terms.

The facts about LaSalle training in Accountancy
and the opportunities in this highly profitable field
are clearly outlined in a 64-page book which LaSalle
will send you free.

he man in earnest to get ahead will find this
coupon a most profitable aid to progress. If you
have the urge and the will to increase your income,
clip and mail the coupon NOW.

= == ==TFind Yourself Through LaSalle!= == —
LaSalle Extension University

The World's Largest Business Training Institution
Dept. 351-HR Chicago §

1 would welcome details of your salary-
increasing plan, together with copy of
‘‘Accountancy, the Profession that
Pays,”’ also a copy of ‘““Ten Years’ Pro-
motion in One,’’ all without obligation.

(JHigherAccountancy

Training for position as Auditor, Comp-

troller, Certified Public Accountant,
OtherLaSalleOpportunitiess

LaSalle opens the way to successin

every important field of business. If

interested in one of the fields below, check and mail.

OBusi M t OLaw—Degree of LL.B.
OModern Salesmanship OModern Business Corre-
OTraffic M t d

0O Railway Station Mgmt [OStenography—Stenotypy
0O Railway Accounting OExpert Bookkeeping
OBanking and Finance OC. P. A. Coaching
OCommercial Law OBusiness English
OIndustrial Management [OCommercial Spanish
OModern Foremanship DEffective Speaking
OPersonnel Management [OTelegraphy

OCredit and Collection Correspondence

{0 Paper Salesman’s Training

Name

Present Position

Addrean

Learn in Los

Be an electrical specialist. Gain quick success in this most
fascinating and profitable field. Learn at National in the
center of tremendous electrical projects costing more than
$100,000,000.00 — unlimited opportunities now.

Practical, intensive training by National's job-experlence
method in 6 to 9 months.  All technical essentials included.
School endorsed by leaders in electrical industry. You learn
2ll branches of electricity; radio. Million dollar institution;
all modern equipment and training facil-

ities. Life scholarship. No age limit. Free Fm
employment service. Over 17,000 success-

ful graduates. 23rd year. Big, illustrated
84-page catalog sent FREE. Write today. m
NATIONAL FLECTRICALGCHOOL

Dept. 305-EC, 4006 So. Figueroa, Los Angeles, Calif.
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experience to enable him readily to produce
a zone-free optical surface. I found that it
required over four times as much work to
make the three-inch refractor as to make a
five-inch reflector. Not only are there
four surfaces to work instead of one, but at
least three of the four curves are much
deeper than the single curve of the re-
flector. While rough grinding I soon came
to the conclusion that the use of metal tools
previously turned on the lathe to the proper
radii would be a much more economical
means of producing the deep curves neces-
sary, since a glass tool grinds the edges as
well as the center of a concave surface and
the center as well as the edge of a convex,
and much labor is needlessly expended.

“The auto-collimation test is as simple
to apply as the ordinary mirror test, as-
suming of course that a flat the size of the
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lens is available. I prepared the flat by
the method given on page 37 of ‘Amateur
Telescope Making.’

“Since completing the three-inch re-
fractor, I have been using it for observing
variable stars. Under ordinary conditions
of seeing it will show stars slightly fainter
than magnitude 11. In this locality, the
theoretical limit of a telescope can be
reached on exceptionally good nights only.
At least that has been my experience with
the 10-inch Clark refractor of the Haver-
ford College Observatory.”

The fourth refractor shown is apparently
one of the synthetic type. The photograph
reached us without accompanying letter
and bore on its back only the name of the
sender, Mr. George E. Stephenson, Roose-
velt Avenue, Roosevelt, Long Island.—
A.G.I., Tel. Ed.

The Heavens in March

By PROF. HENRY NORRIS RUSSELL, Ph.D.
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At 11 o’clock: Mar. 8.
At 1014 o’clock: Mar. 16.
At 10 o’clock: Mar. 23.
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At 914 o’clock: March 29.
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At 9 o’clock: Apr. 7.
At 814 o’clock: Apr. 14,
At 8 o’clock: Apr. 22.

NIGHT SKY: MARCH AND APRIL

MERCURY is a morning star, rising a
little before 6 A.M. during the early
part of the month, but lost to the sunlight
long before its close. Venus is an evening
star and is coming out gradually from the
twilight. By the end of the month she sets
at 7.10 P.M. and is fairly conspicuous. Mars
is a morning star rising between 5 and
5:30 A.M. and is still far off and faint. On
the first he is in conjunction with Mercury,
the two planets being only half a degree
apart. Jupiter is an evening star in
Taurus, but is so far north that he remains
in sight until after midnight. Saturn is a
morning star, rising at 2:40 A.M. on the
15th, and can be observed before daybreak,
though only at a low altitude. Uranus is

an evening star too low in the west to be
easily observed, but Neptune is just past
opposition and is visible telescopically al-
most all night. On March 15th its R. A,
will be 10h 16m, and its Decl. 11° 31’ N.

The moon is in her first quarter at
11 P.M. on the 7th; full at 2 P.M. on the
14th; in her last quarter at 10 P.M. on the
21st; and new at 1 A.M. on the 30th. She
is nearest the earth on the 12th and re-
motest on the 24th. As she completes her
orbit she passes through conjunction with
Uranus on the 2nd, Jupiter on the 7th,
Neptune on the 13th, Saturn on the 22nd,
Mars on the 27th, Mercury on the 29th,
Uranus again on the 30th, and Venus.on
the 31st.
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Chemistry in Industry
(Continued from page 237)

preciably beyond a certain thickness, as is
shown by the test of a piece of aluminum
foil 0.001 inches thick:

Time, Minutes Thickness, Inches

15 0.0017
30 0.0018
60 0.0020
240 0.0024

Upon analysis, the coating on a l4{-mil
foill was found to consist of Al,Q,; 54.5
percent; Ca0, 5.75 percent; SO,, 10.7 per-
cent; and water expelled at 300 degrees,
centigrade, 29 percent. The coating is
always hydrated as formed, but the water
may be removed by baking at 300 degrees,
centigrade.

Edible Oil from Nut Shells

PECAN oil, described by chemists of the
United States Department of Agri-
culture as of very mild, agreeable, and
characteristic flavor, is one of the latest
additions to the long list of products
manufactured from what were formerly
farm wastes.

Fine nut fragments accumulate at the
pecan-shelling plants. Chemists have made
experimental pressings of this waste and
determined the properties and composition
of the oil, which is of excellent quality
and can be used for making salad dressings
or other edible products. It is necessary
to express the oil before the nut waste
becomes rancid, as otherwise the oil would
not be edible.

Fuel Gas From Farm Waste

CORNSTALK gas to light and heat

cities was announced recently by the
American Chemical Society. Ordinary
sewage and plain cornstalks are allowed
to decompose, forming the gas. From
these two wastes, University of Illinois
chemists are recovering large quantities of
methane gas, usable for heating, operating
autos in place of gasoline, and driving
generators producing electricity. They
also are recovering carbon dioxide which
they propose to utilize by converting it
into “dry ice.”

The chemists believe they have an appa-
ratus so simple that it can be installed by
the farmer to make his family sewage turn
his cornstalks into cheap cooking gas. It
requires no machinery; bacteria from
sewage do the necessary work.

The author of the discovery is Dr. A.
M. Buswell, Professor of Sanitary Chem-
istry at Illinois, assisted by C: S. Boruff.
Dr. Buswell said ‘“The material used is
dried cornstalks after husking. The
stalks are shredded with an ordinary shred-
ding machine, boiled, soaked in water or
soaked in lime.

“The apparatus is simply a small tank
provided with a cover to collect gases. A
farmer could produce enough gas to supply
the needs of a family of four or five from
the material which could be fermented
from a gas tank eight feet in diameter and
eight feet deep.”

The authors estimated that a circle
of corn land eight miles in diameter would
produce enough cornstalks to meet the
usual gas consumption of a city of 80,000.
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Re4p the R. P. M. of any shaft or
flywheel as handily as you read the
time! Hold this VEEDER-ROOT Speed
Counter in one hand; your timepiece
in the other. No stop-watch needed.

Center the tip of the Counter against end
of revolving shaft. Spindle then revolves
freely. With your eye on your watch, note
position of second-hand and press Counter
against shaft. Clutch starts recording
mechanism instantly. At end of minute,
release pressure and the count stops in-
stantly. Exact R.P. M. is recorded.

Check-up motors, generators, engines, line
shafting and machines which should run
at specified R. P. M. for efficient perform-
ance. Save horsepower, lost motion, low
pﬁodulcti?n-ratewith
this little Counter

which costs $3.50 m)m- (@)

OTincorroratep

AnotHER handy Counter to have with
you:—the VEEDER-RoOT Hand Tally.
Counts oze for each press of thumb
lever. Counts anything anywhere —
more accurately than by headwork or
crude pencil-marks.

Here’s just the Counter for stockroom use,
to record the number of bars or other units
of stock on hand, of different sizes or
specifications. Or the number of packages,
boxes or bales in inventory. Or for count-
ing partsor pieces in assemrglingo erations,
as an aid to time and motion studies.

You can think of your own special uses
for the Hand Tally — more than we can
possibly name. But it’s hard to think of
anything handier for
a Five Dollar bill.
Sent on receipt of

HARTFORD, CONN. price, or circular sent

(with 2 rubber tips).

Circidar fortheasking. |

1 Jfirst if you say.
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STAR and PLANET FINDER

aids the study of the heavens without a telescope.

The only

practical combination, star, planet and sun and moon map.
$5.10 postpaid
For Sale By SCIENTIFIC AMERICAN

Contains25EICornaro
Cigars, a variety of all
the Six Sizesandshapeswemake.

Real joy smokes. Fine, smooth-
smoking even burning and fragrant
Blended with Havanafiller and rolled
in genuine imported Sumatra wrap-
pers. Everycigarisstrictly handmade
byskilledcigar-makersunderthemost
approved sanitary conditions.

Satisfaction guaranteed. smoke as
many as you like, all of them if you
wish and if you do not agree that
they are worth double the price, we
will refund your money in full. No
questions asked. No explanation
necessary. You are the judge. You
cannot lose—we will not let you.

How we do it. We import our own
tobacco and sell our entire output
direct to the consumer by mail for
cash. No bad debts, bookkeeping ex-
penses, no middleman’s profits. That
is why we can give you better quality
for less money.

This special offer expires Mar. 30th

MARVIN CIGAR (CO.

Regular value
$2.50. This special
offer is made to acquaint
you with the best 10c cigars
you ever smoked.

Our only salesman $1.25 for 25
cigars mailed direct from our factory,
charges prepaid. References - Irving
Trust Co., New York.

366-374 CANAL PLACE,

NEW YORK,N.Y,
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education. Columbia University unhesitatingly
asks such questions to stimulate thought and
action, and to urge well directed study upon all
1ntelllgent people.

Every one moves ahead or drops behind.
Study never ends; learning never stops; mental
training should be carried on throughout a
vigorous, abundant life.

Every year more people study at home in their
leisure time. Increased earning capacity is the
objective that many are attaining. But whether
the attainment be greater efficiency in business,
or a more interesting social life, or the real jov
of developing a more intelligent point of view,
the studies that lead to these attainments are
available, wherever one lives, through Columbia
H%me Study Courses. The range of subjects is
wide.

COLUMBIA
UNIVERSITY

Offers Home Study Courses of Col-
lege Grade in the Following Subjects:

Accounting Fire Insurance
Algebra.- Frenc
American Government Geometry
American History German

American Literature Government

Applied Grammar Grammar
Astronomy Greek

Banking Harmony

Biblical Literature High School Courses
Biology History

Botan Investments

Boy S’::uutlng Italian

Business Administra- Juvenile Story
tion Writing

Business English Latin .
Business Law Library Service
Business Mathematics Literature

Business Organization Magazine Article

Chemistry Writing
Child Psychology Marketing
Classics Mathematics
Composition Personnel Administra-
Dramatic tion
English Philosophy
Various Languages Photoplay Composition
Lyric Poetry Physics
Contemporary Novel Psychology
Drafting Psychology in Busi-
Drama ness .
Drawing and Painting Public Speaking
Economics Religion .
Economic Geography Secretarial Studies
English Short Story Writing
Englxsh Literature Sociology
Essay Writing Spanish

World Literature, etc.,
etc.

European History

IN this country we are in the midst of an adult
education movement. University home_ study
courses are one of the important factors in this
progressive movement, for they offer expert
guidance under educators qualified to direct.

Our courses have been prepared by our in-
structors to meet the special requirements of
study at home. While all material essential to
the full understanding of each subject is cov-
ered, elasticity is allowed to permit adaptation
to individual needs. Everyone who enrolls for a
Columbia course is personally taught by a mem-
ber of the University teaching staff.

The University will send on request full in-
formation about these home study courses.

HIGH SCHOOL AND COLLEGE
PREPARATORY COURSES

COLUMBIA University Home Study Depart-
ment has prepared courses covering the
equivalent of four years of High School study.
This complete High School or College Prepara-
tory training is available to those who can not
undertake class room work. We shall be glad
to send you our special bulletin on request.

COLUMBIA UNIVERSITY, University Ex-
tension—Home Study Department, New York,
N. Y. Please send me full information about
Columbia University Home Study Courses.

am interested in the following sub,]ec
Scien. Amer. 3-30
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1928, and is the natural successor to Lowden
as the representative of the mid-west agrar-
ian movement. Mr. Dawes has a certain
impatience for detail, and a small tendency
to picturesque but inexact- phraseology
that somewhat impairs his large abilities.
As ambassador to The Court of St. James,
he plunged boldly into European diplomacy
with which he had had no previous experi-
ence, depending entirely upon his good
intentions and his native ability; even his
short experience at London must have
taught him that international relations
cannot be hastily adjusted nor treaties
between great states compressed into
friendly epigrams.

Mr. Hugh Gibson, American Minister to
Belgium, one of the youngest members of
the delegation, a Californian by birth,
graduated from the Ecole Libre des Sciences
Politiques, Paris, and began his career in
the diplomatic service in 1908. He served
as Secretary of Legation at Brussels from
1914 until our entrance into the World
War. During the trying days of German
occupation of Belgium he was Brand Whit-
lock’s trusted assistant and greatly assisted
Mr. Hoover in his work of Belgian relief.
In company with the Spanish Ambassador,
he made the final useless appeal to the
German Governor General to reprieve
Edith Cavell.

He showed conspicuous ability as Chair-
man of the American Delegation to the
Conference for Limitation of Naval Arma-
ment in 1927, in resisting British claims to
a superiority in cruiser strength over our
own navy. If the British public harbors
any resentment to Mr. Gibson on this
account it should recall that he as fearlessly
faced the Germans in behalf of Nurse
Cavell. Mr. Gibson brings to his task a
fine mind ripened by long experience in
world affairs. He knows too much of the
horrors of war to be a militarist and knows
too much of the ways of the world to
weaken the defenses of his own country.

MR. Dwight Whitney Morrow comes
from West Virginia, was educated at
Ambherst with ex-President Coolidge, studied
law at Columbia and began the practice of
law in New York City in 1899. He joined
the firm of J. P. Morgan and Company in
1914 where he remained until he resigned
to become Ambassador to Mexico in 1927;
he found time from his business affairs to
serve on numerous charitable and welfare
boards.

Mr. Morrow has a talent for reconciling
apparently irreconcilable ideas, and has
shown great aptitude in finding a basis of
agreement for people with divergent but
not necessarily conflicting interests. He
served during the war as Adviser to the
Allied Maritime Transport Council.

He first attracted the nation’s attention
by his judicial conduct as Chairman of the
President’s Aircraft Board in 1925 when,
under his guidance, the board thoroughly
explored the aviation situation in our
country and laid out the comprehensive
program of aviation development that is
i rapidly placing our country in the forefront
of world aviation.

In 1927 President Coolidge sent Mr.

PI‘OgI‘GSS...

BETTERMENT. That is the
watchword of American prog-
ress. Asa nation we are not
content to stand still. We
want better foods, we want
newer and better ways of
doing things, labor-saving
devices, short-cuts. We want
more comforts and luxuries
for our homes. We want bet-
ter automobiles at lower
costs. Wewantbetter houses,
better stores, better means of
transportation. We want to
dress better and to play and
enjoy ourselves more.

Progress is reflected by the
advertising found in the mag-
azines. It is through adver-
tising that we first learn of
the newest in merchandise,
thenewestmethods, the new-
estof everything. Advertising
is the sign of progress and
often the source of it.

Read the advertisements in
this magazine. Study them.
Profit by them. They will
help you secure what you
need and want for less money
than you often expect to pay.
Keep up with the advertising,
and advertising will help you!
keep abreast of the times.
For advertising supplies new
ideas, new methods, and new
inspirations to a work-a-day
world. Advertising is not
only the sign of progress—
advertising is progress.

®

Be progressive. . . keep ,
in touch with the
advertisements in
this magagzine...
it will be well
worth your
while
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Morrow to Mexico as Ambassador to that
insurrection-torn country where he made
an almost instantaneous appeal to her
proud people and gained their respect and
almost their affection. He is no miracle
worker and would be the first to disclaim
some of the complimentary statements
made about his efforts in Mexico, but it
can be said in all moderation that he has
dispelled much of the prejudice against our
country previously current in Mexico.
The causes of unrest in Mexico are too
deep-seated to be removed in two years
and Mr. Morrow’s reputation as Ambassa-
dor will be longer lived if his remarkable
work is not exaggerated by over-zealous
friends.

Mr. Morrow’s long business experience,
his broad outlook, and his veritable genius
for conciliation fit him for his new task.
His previous services have brought him
the respect of his countrymen and it is fair
prophecy that at London he will again
serve them well.

MR. Charles Francis Adams, the great-
great-grandson of John Adams, de-
parted from Harvard in 1888 with his A. B.
degree, but soon returned as Treasurer of
the corporation, and the present flourishing
state of Harvard’s finances attest his busi-
ness ability. He is better known to his
countrymen perhaps as the amateur skipper
who sailed the Resolute to victory in the
international races of 1920. Since his
appointment as Secretary of the Navy he
has diligently applied his fine understand-
ing to the problems of the Navy Depart-
ment. His love for the sea formed an
immediate bond between h1m and the navy
personnel.

John Adams established the Navy De-
partment in 1798; his son, John Quincy
Adams, formulated the Monroe Doctrine
which is only as strong as the United
States Navy; Charles Francis Adams,
the son of John Quincy, during our Civil
War vigorously reminded the British
Government of its obligations as a neutral
state; and now Charles Francis Adams 2nd
returns to London to present his country’s
reasons for a navy second to none. Cer-
tainly the spirits of his sea-minded ances-
tors will hover sympathetically over the
latest member of the family to enter the
lists as champion of his country’s rights on
the ocean.

Senator David Aiken Reed is a product
of Princeton and the University of Pitts-
burgh. He commenced his career by prac-
ticing law in Pittsburgh in 1903. The
World War interrupted his legal work and
he went to France as a Major in the 311th
Field Artillery. His service overseas
earned him our own Distinguished Service
Medal and caused the French Government
to make him a Chevalier of the Legion of
Honor.

Senator Reed for two years has been
Pennsylvania’s sole representative in the
Upper House, and although a comparative
new-comer, he has ably carried the added
responsibility. He has an aggressive per-
sonality and when he raises his long form
from his seat in the Senate the listener is
sure to hear some unqualified statement.
His Princeton training makes him abhor a
solecism and amid the bustle of affairs he
is not too busy to call the Senate’s atten-
tion to the faulty construction of a sen-
tence. He is a leading member of the
Military Affairs Committee and has shown
unusual interest in questions of national
defense. His influence among his col-
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Complete Machine Shop: 16 in.
Tool-Room Lathe, Van Norman Du-
plex Miller, Cylindrical & Surface
Grinders, 3 {t. Planer, *Die-Casting
Machine, etc. Ideal for Development
Work and Start in Manufacturing.
House 5 rooms pleasant location, gar-
den, 2 lots rapidly rising real estate

values. Immediate sale price $20,000.
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The Midget
“Five-in-One’’ Slide Rule

is a combination Mannheim, Polymetric,
)\ Log-Log, Binary, Add and Subtract Slide
4\ Rule. It will instantly add, subtract, mul-
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B numbers, fractions, mixed numbers and|
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Logs, Sines and Tangents, Made of alumi-
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What is Starting?

Why should all the great industries now be offer-
ing new knowledge, new hints, new help, new facts,
—to workers in other industries?

Not just to specialists and executives, but to
workers in all ranks,—men who think as they work,
and whose thinking has produced, in the past, so
many advantages great and small, for their employ-
ers, and for consumers.

What’s this About
Fact-Sheets of Industry?

What is in it for the employes and executives who
get them? What's in it for the companies they work
for? What is in it for ME?

What are these big national industries getting out
of it? What has it got to do with faster improve-
ments in business, in industry, and in the circuit of
general prosperity? Or with the new direction that
industrial thought is taking?

See for Yourself. Send Name.

It costs you nothing. If you work on any product
that is used by concerns that serve the public, or
used in businesses or homes; for utility, beauty or
luxury, the first of the Fact-Sheets of Industry will
start you thinking; perhaps amaze you.

There is no obligation. Just state name, address,
kind of work you do, company’s name and products,
and if request is for self. Save this; don't trust to
find it again. Edition now in preparation is limited,
so write at once. Address: Fact-Sheets of Industry,
Dept. E-3, N. V. F. Co., Wilmington, Del.

N

Offer is by NATIONAL VULCANIZED FIBRE
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“righter’”” Bakelites; parts, materials and ways;
Material Handling equipment; etc.;
besides Vulcanized Fibre. Serving N v F
America’s industries, from Smallest
to Greatest.

‘/30‘7? STANDARD
STOCK GEARS
are carried in stock by distrib-
utors in the principal cities for
Immediate Delivery.

Get your copy of BOND
Stock Gear Catalog No. 54-S
listing a large number of sizes
which offer a wide choice of

tio.
éﬁf’?‘; G7id 617 ARCH ST.,

coweany  PHILADELPHIA, PENNA.

““WONDER?”’ Cold Pipe and Tubing Benders

Do Not Crack Flatten or Crimp the Pipe
v Standard of the World

Hand and Motor Operated
14 Sises of Machines

What it costs to bend pipe our

l-inch pipe . . . 1 « 5ects
2-inch pipe . . 10cts
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leagues, both Republican and Democrat,
will be of great assistance to President
Hoover in getting the Senate’s approval to
a limitation pact.

Senator Joseph T. Robinson, Demo-
cratic leader in the Senate and Democratic
candidate for Vice President in 1928, repre-
sented the 6th District of Arkansas in the
House from 1903 to 1913; was elected
Governor of Arkansas in January, 1913;
and during the same month was sent by
his state to the Senate where he still con-
tinues to serve.

Senator Robinson became generally
known to his countrymen as a virile cam-
paigner when he swung ’round the circle
during the 1928 campaign. His selection
as a delegate reminds the world that domes-
tic politics in the United States ceases at
the water’s edge and assures the Demo-
cratic party that the Administration is not
seeking to monopolize any prestige it may
acquire in its conduct of foreign affairs.

If Senator Robinson approves of a naval
pact he will be of much assistance to Mr.
Hoover in getting it approved by the
Senate; if he does not, as minority leader
he can almost certainly prevent its accept-
ance by the Senate, so he wields a greater
power than any other delegate.

REAR Admiral Hilary P. Jones, Retired,
entered the navy as a Midshipman
from Virginia in 1880. He has served in
all the grades from Midshipman to Ad-
miral, having commanded the United
States Fleet with temporary rank of Ad-
miral, 1921-1922. During the World
War he commanded a division of the
Cruiser and Transport Service. Despite
his services on the active list as Vice
Admiral and Admiral, in accordance with
the provisions of an ungenerous naval law
he retired as a Rear Admiral in 1927.
Rear Admiral Jones has been again
recalled to active duty as a naval adviser
largely because of his familiarity with the
entire question of limitation of naval arma-
ment—he attended the 1927 Conference
for Limitation of Naval Armament at
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At last a high powered microscope is
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graduated from the War College and there-
fore brought to his position a theoretical
knowledge of modern war that stood him
in good stead. He acted in an advisory
capacity to the American delegates in the
Disarmament Conference of 1921 that
scrapped American battleships.

Since the war he has been President of
the Naval War College, Commander-in-
Chief of the Battle Fleet, and is now
Commander-in-Chief of the United States
Fleet.

Rear Admiral William Adger Moffett,
Chief of the Bureau of Aeronautics, has had
many thrilling moments in the air but he
probably got his greatest thrill on April 22,
1914, when he steamed into the inner
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The motor in your product
may mean the difference be-
tween general acceptance by
users or failure. The motor
must be designed correctly,
backed by experience, and made
for its particular function.

Signal Fracticnal Horsepower Motors
will meet your requirements . . . will

be designed for your product. Send
us your specifications. Our recommen-
dations are part of our service.

SIGNAL ELECTRIC MFG. CO., 3

1906 Broadway, Menominee, Michigan
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Deafness

What reading-glasses are to weak or tired
eyes, a scientific electric hearing-aid is to
ears that hear faintly. Sounds that seem
far away are amplified and brought to the
ear with satisfying volume. For occasional
or regular use, the hard of hearing will
find comfort and satisfaction in
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The Aeticufate Mearing did

PHONAK, the articulate hearing-aid, is
the result of more than 12 years of devel-
opment work, and employs electric prin-
ciples new to hearing-aids. The result is
an exact reproduction of the original
sounds—words or music, without distor-
tion—clear, quiet, natural, and with ample
volume.

PHONAK agents will gladly demonstrate
the different models. Then if you wish, a
ten day trial in your own home can easily
be arranged without cost. If there is no
PHONAK Agent near you we will be
glad to show and demonstrate PHONAK
in our consultation rooms or arrange for
trial by mail. Write The French Electric
Co., Inc, George Barton French, Presi-
dent, 654 Madison Ave., New York, N. Y,
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harbor of Vera Cruz with the light cruiser
Chester and by her destructive fire on
the buildings sheltering Mexican snipers,
opened the way for the American landing
force. His prompt action and conspicuous
initiative on that occasion saved the lives
of many American sailors.

In an unusual sense, Admiral Moffett is
Chief of Aeronautics, for the office was
almost created for him and he has been
the sole incumbent since its establishment
in 1921. Caught on shore during the
World War, he threw his enormous energy
into the task of expanding the Great Lakes
Training Station into the largest naval
training station in the world. He accom-
panied Commander Lansdowne on the
transcontinental flight of the Shenandoah,
and is an enthusiastic believer in both
heavier and lighter than air craft. His
presence among the advisers should insure
that the interests of naval aviation will
not be forgotten in any limitation agree-
ment.

Rear Admiral Joel P. R. Pringle is at
present President of the Naval War Col-
lege at Newport. During the World War
he was Chief of Staff for the American
destroyers based on Queenstown and as
the senior American naval officer present
at Queenstown, was in virtual command
of the American forces serving at that
important station.

Admiral Pringle maintained most cordial
relations with Admiral Sir Lewis Bayly,
British Commander-in-Chief in Ireland,
and in consequence there was a unity of
action between British and American naval
forces rarely found among allied forces.
Since the war, Admiral Pringle has served
at sea in command of the battleship
Idaho and as Chief of Staff of the Battle
Fleet.

Rear Admiral Harry E. Yarnell is Chief
of the Bureau of Engineering and as such
is intimately acquainted with the most
recent developments in marine engineer-
ing. His knowledge will be most useful to
the board in considering the relative values
of cruisers.

During the World War he commanded
the Nashville, but was soon summoned to
London by Admiral Sims to serve on the
War Plans Committee.

After the war he went intonaval aviation
and is still a qualified aviation observer.
He commanded the Aircraft Squadrons,
Scouting Fleet, in 1924-25, and in 1928
commissioned, and later commanded, our
latest aircraft carrier, the Saratoga. He
is a War College graduate and has also
served on its staff, and as a member of the
War Plans Division, in Naval Operations.
Throughout his career, Rear Admiral
Yarnell has been noted for his sound
judgment.

REAR Admiral Arthur J. Hepburn is the
youngest Admiral in the Navy. At
present he is Chief of Staff for Admiral
Pratt, Commander-in-Chief of the United
States Fleet, and brings to the Conference
a thorough knowledge of the operating
needs of our fleet. During the World War
he organized and commanded the American
submarine chasers operating in Ireland,
and subsequently served as Director of
Naval Intelligence. His sea experience in
the United States Fleet has been unusually
extensive, for he commanded our largest
superdreadnaught, the West Virginia, then
served as Chief-of-Staff, Battleship Divi-
sions and of the Battle Fleet, before be-
coming Chief-of-Staff, United States Fleet.
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circle the Globe with
exacting photographers

ONSIDER the events of world-wide importance

which Leica Cameras have recorded. em-
bers of the Byrd Antarctic Expedition; travelers
on the Graf Zeppelin’s flights; scientists on the
Greenland Expedition, all chose the Leica.

Whether you want a camera for pleasure snap-
shots, indoor portraits, photomicrographs or other
exacting work, the Leica will meet all demands
made of it. Fits vest pocket or purse. Uses stand-
ard cinema film, each negative being of double
framme size, 36 pictures on a single loading. Me-
chanically and optically perfect. Enlargements to
12 in. by 18 in. or more preserve and accentuate
detail. Positive film may be used for screen pro-
jection. See the Leica at your photographic supply
dealer’s or write for catalog.

E. LEITZ, Inc.

Dept. S.A.-8, 60 East 10th
Street, New York, N. Y.,
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Our Choice of Recent Books

Practical Radio Construction and
Repairing
By J. A. Moyer and J. F. Wostrel

HE second edition of this most useful and popular

book which has had such a large sale. It takes
up in detail the application of vacuum tubes operating
with A. C. dynamic speakers and the influence of
power tubes on the greater flexibility of control of
sound volume, bringing the art completely up to
date. A splendid comprehendible work. 348 pages,
163 figures and index. $2.65 postpaid

Automotive Mechanic’s Handbook
By C. T. Schaefer

NEAT little book of 310 pages packed full of all

sorts of useful information on how to test for
troubles, how best to maintain, and just what is the
mechanism of the various hidden parts. Extensive
charts and 152 illustrations all combine to make
this one of the most useful helps for the individual
car owner that we have seen. $4.15 postpaid

All the World’s Aircraft

N four parts. I. Detailed descriptions of the
flying services of all nations and the developments
during the previous year in civil aviation. II. Modern
airplanes of all nations illustrated by photographs
and scale drawings with complete specifications.
III. Aero Engines, covering Part II. IV. Airships
of all nations. The most complete record published.
$13.00 postpaid

A Narrative History of Aviation
By John Goldstrom

UST such a book as this has been needed for it
tells the story from ancient myth through to the
pioneers, to whom it devotes appropriate space.
Record flights, circumnavigation, polar flights, women
in aviation, and recent progress are all covered in
admirable presentation, making the whole a splendid
reference. A very complete bibliography is an
invaluable feature. $4.20 postpaid

Eos or the Wider Aspects of Cosmogony
By J. H. Jeans, F.R.S.

NOTHER of the famous little books of the
“Today and Tomorrow’ series in which the
more imaginative aspects of science have so success-
fully been set forth. Anything written by the noted
cosmologist Jeans makes fascinating reading and this
is no exception. The subject is the whole Universe

and the object is to provoke thought.
$1.10 postpaid

Discoveries and Inventions of the
Twentieth Century
By Edward Cressy

THIRD revised and enlarged edition which

confines its scope largely to English and foreign
development. Along this line it will be found to be
quite inclusive and fit in well with the other works
on the same subject which are as distinctively Amer-
ican. It should have a place in every engineering
and research library. $4.50 postpaid

A History of Modern Times
By D. M. Ketelbey

ROM 1789 to the present day the cause of human

progress and activity with the fundamental facts
and tendencies are weighed with dramatic energy
and picturesque color. This book, with numerous
maps, will appeal to the general reader as well as to
students of history. 623 pages, including an ex-
tensive index. $4.00 postpaid

Crime in Ink
By Claire Carvalho and Boyden Sparkes

TORIES of some of the most interesting and

important cases which were solved by the famous
handwriting expert, David N. Carvalho. Intense
tales of distinctive detective work by the man who
first convinced a jury by a diagnosis drawn from
a study of the handwriting of the accused, the de-
ductions and reasoning being based on the results
of tremendous application and study in many branches
of science. As interesting a series of short stories
as one could wish for. $2.65 postpaid

The Five-Day Week in Manufacturing
Industries

HIS study records practical experiences of Amer-

ican manufacturers with the five-day week
program. It is conclusive only as it represents the
data from the 270 manufacturing plants using the
five-day week; which plants operate with only
2.6 percent of the total wage earners of the country
and 80 percent of these are in the plants of the Ford
Motor Company. It is a careful summary without
comment or opinion. $1.65 postpaid

Weather and Why
By Capt. 1. E. Elm, A.C.R., U.S.A. (Retd.)

COMPILATION of ndtes from actual experience

that have proved helpful in presenting the study

of the weather to those who are interested from the

practical side of aeronautics. It is the non-technical

presentation of a layman who has successfully applied
the principles of meteorology in piloting a plane.

$2.65 postpaid
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Forests and Mankind
By C. L. Pack and T. Gitl

ROM an intimate knowledge and hearty support

of forestry the authors reveal the historical,
technical, economic, and social importance of this
great subject, presenting in most readable form the
story of the life of trees and forests, their service
to human welfare and progress, and the advance of
the forestry movement in this country. 24 illus-
trations, 250 pages. $3.15 postpaid

The Passing of Normalcy
By Charles W. Wood

F you want to get a keen, fearless analysis of

present day life, you will find it here and though
you may not want to agree with the author in some
of his diagnosis, you will be compelled to concede
the facts upon which he bases it. A thought-pro-
voking, well-written study which is bound to interest
discriminating readers. $3.15 postpaid

Valuable Extinct Securities
By R. M. Smythe

NIQUE in its conception and subject matter,

this work, the result of 40 years experience,
details over 1500 extinet securities of good value,
unclaimed state and federal money, unforeclosed
bonds of railroads, corporations and states that have
changed their titles by consolidation or purchase.
A most invaluable reference for banks, brokers,
et cetera—any and all who deal in or have occasion
to pass on securities of all kinds. $8.20 postpaid

The Modelmaker, Vol. 6
W. Edmunds Spon, Editor

THESE are the bound numbers for 1929 of the
very interesting and valuable little magazine
of the same name. Almost every conceivable
model is described with diagrams and dimensions
clearly = showing the construction. Amateur and
professional alike will want this book for their library.

$2.20 postpaid

My Tropical Air Castle

By F. M. Chapman,
Curator Birds, Am. Museum Natl. History

ILD life and living on Barro Colorado, the
little island in the Panama Canal, told with
all the sincerity and vividness of an authority imbued
with his subject. Probably a wider variety of wild
life is present on this island than in any region of the
same size anywhere in the world. You will be carried
along from chapter to chapter almost without real-
izing the scientific importance of the material, so
interestingly is it told. Profusely illustrated.
$5.20 postpaid

Nature Narratives
By Austin H. Clark, U. S. Natl. Museum

IFTY stories based on commonplace facts con-
cerning the animals and plants we see everywhere
about us. Yet proper interpretation will reveal
wonders and oddities little guessed by one not versed
in the meaning and application of these facts. You

will want to read this book at one sitting.
$1.10 postpaid

1930 Annualog

r I‘HE fifth of this series of annuals has somewhat

fewer illustrations than those in past years in
order to encompass more text within the allotted
format. Thus 150 subjects are covered in 252 pages;
an increase of over 15 percent. The record of scien-
tific accomplishment during the year and the useful
information that has been accumulated makes this
little volume a valuable addition to the reference
library. $1.50 postpaid

Janes Fighting Ships

ACH year this standard work seems to be a little
better and more complete than the last issue.
Silhouettes, photographs of the various important
types, deck plans showing gun emplacement, armor,
and complete data of each ship, give the last word
in details. The whole work is splendidly presented.
$13.00 postpaid

Cost Accounting and Office Equipment
By W. J. Graham, Dep. Commerce and Administration
Univ. Chicago

ASED upon an assumed knowledge of the general
principles of aceounting, the student may acquire
from this book a working knowledge, while it makes
available for the executive or accountant an up-to-
date, compact manual of the most important of the

office appliances and devices now in use.
$2.10 postpaid

The True Story of Bernarr Macfadden
By Fulton Oursler

OU may start this story with as much prejudice
as did this reviewer, but if you read it with an
open mind and a judicial attitude you will be com-
pelled to admit that there is infinitely more to this
man’s life than the average person could possibly
suspect. Years ago he started a crusade for clean
and healthful living, but he went to extremes—a fact
that beclouded judgment as to the worth of the main
principles for which he fought. Yet he has lived to
see acknowledged by modern medicine, many of the
opinions for which he was most severely criticized.
Simple justice demands that one read this book, even
with the entire possibility that this review will not
be confirmed. In any case it records a career of
phenomenal success in the publishing field.
$2.65 postpaid
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Commercial Property News

Facts and Notes of Interest to Inventors, Patentees,
and Owners of Trademark Rights

Rights to Fruit Spray Removal
Process Contested

RIGHTS to a process of vital interest
to the fruit industry of the country,
claimed by the Department of Agriculture
and the California firm of Brogden and
Trowbridge, are involved in litigation now
pending in the Patent Office. According
to the claims made by the Department of
Agriculture, the process using a dilute
solution of acids or alkalis in removal of
spray residue from fruits and vegetables
was conceived and put into practice by
employees of the Department. However,
application for patent submitted by the
Department in the name of Arthur M.
Henry, government chemist, was declared
by the Patent Office to be in interference
with the application of Brogden and Trow-
bridge.

The process has been extremely useful
in preparing fruit for market, and has been
in almost constant use in various fruit-
producing regions since 1925. It has been
stated publicly by the Department of Agri-
culture that if the Henry application is
granted, it will be dedicated to the service
of the public and may be used by anyone
without royalty charges or other -costs.
Mr. Henry is a chemist of the Philadelphia
station of the Food, Drug, and Insecticide
Administration of the Department of Agri-
culture.

Copyright Denied Because of
Disclosure in Patent

WHEN an inventor has applied for and
obtained a patent on a certain model
or relief diagram, he cannot extend his
monopoly by taking out a copyright on
what he has already diagramatically dis-
closed, according to the Circuit Court of
Appeals for the Second Circuit. In the
case of Alfred Korzybski »s Underwood
and Underwood, Inc., it was found that
Korzybski had made a full disclosure of
his invention in his patent application.
Later he sought to obtain a copyright on
the design involved, with no substantial
distinction between the disclosure of the
patent and the design of the copyright,
and no real question of merit of a particular
design as compared with the drawings of
the patent.

Quoting from Weil on copyrights, the
Court said: ‘“While in doubtful cases the
Court will hold that presumably the fact
that a given work is patentable is ground
for holding it is not copyrightable and vice
versa, it seems that there is no rule of law
nor is there any consideration of public
policy which will prevent the issuance of
both a copyright and a patent to cover the
same work in its different aspects in a
proper case. . . . A novel household uten-
sil may be modeled by a great sculptor.
Its form may be artistic in the highest
degree, its machinery may show the qual-
ities necessary to patentability, its use
may be purely utilitarian and it may be so
constructed as to be one inseparable unit.

In such event it should be both copyright-
able and patentable.”

However, it also was pointed out, such a
situation does not arise on the facts of the
present case, when there seems no room for
distinction in design. Section seven of the
copyright act provides: ‘“That no copy-
right shall subsist in the original text of
any work which is in the public domain.”
The defendant had done no more than
photograph the device in question, which
it had a full right to do, because the subject
matter of the patent had become public
property.

Patent Sustained for Combination
of Pantograph and Blow Torch

DECIDING on the wvalidity of the

Worthy C. Bucknam patent (Number
1059329) covering the combination of a
cutting torch with a pantograph by which
the torch is guided, the District Court for
the Northern District of Ohio has ruled the
Bucknam claims valid and infringed. The
case in suit was instituted by the Air Re-
duction Company, Inc., against the White
Tool and Supply Company. In the de-

cision of the Court, it was noted that the
patentability of the combination was sub-
stantiated by the fact that the devices of
the plaintiff based on this invention have
gone into wide use, supplanting earlier
devices and methods.

with precision and regularity over the
same course, and cut the metal cleanly,
with astonishing accuracy, and exactly in
conformity to the pattern.”

The prior art had associated the panto-
graph with various devices, such as a
pyrograph for burning designs on wood,
sewing machines for placing stitches in
designs on cloth, and electric welding ap-
paratus. However, the Court held, it was
new and patentable to combine a panto-
graph with an oxygen blow torch for cut-
ting metal along various lines to leave a
smooth edge. The arts are so remote, and
the construction so different and altered,
that invention was involved in the trans-
position, mere double use not being in-
volved.

It also was held by the Court, with re-
spect to the defense of double patent, that
where two patents issue the same day,
there is no presumption that the lower
number is the prior patent. In such
instances the higher number will not be
held void for double patenting even if the
lower number accidentally contains a claim
similar to those of the higher number.
This notation referred to Patent Number
1059271, issued the same day as the other
Bucknam patent noted above. "In the
trial, the plaintiff relied solely on certain
claims of Patent Number 1059329, cover-
ing, in effect, the same invention.

Courtesy Air Reduction Sales Company

Cutting a locomotive side rod with an oxygraph, one of the numerous indus-
trial applications of W. C. Bucknam’s combined pantograph and blow torch

In the description of the invention, the
Court said: ‘““Bucknam devised a panto-
graph frame pivoted to a post at one corner
of the parallelogram; one of the arms car-
ried a torch or blow pipe with the nozzle
pointed down to the surface of the metal
to be cut; and to the end of an extension
of another of the arms was attached a
swiveled roll tracer, which, being set in
motion either by hand crank or electric
motor, traveled over the lines of any pat-
tern or blue print that might be put under
it, and so moving, caused the torch to move

By means of the pantograph attachment,
cutting by means of a blow torch has been
improved materially. This apparatus has
gone into widespread commercial use, to
meet the need for cutting shapes from
steel plates and billets according to draw-
ings or templates. Large and small devices
based on this principle are made and sold
by the plaintiff, holder of the Bucknam pat-
ents and others of similar nature.

This apparatus, in both sizes, consists
of an oxy-acetylene cutting torch me-
chanically supported on a pantograph,
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actuated by a tracing wheel driven by a
small electric motor. The tracing wheel
may be guided by hand over the lines of a
drawing, or it can be guided automatically
by means of a metal template. Metal up
to 20 inches in thickness is cut by this
means into any desired shape or design.
In the smaller apparatus, the torch oper-
ates on a one-to-two ratio with the tracing
wheel, following the movements of the
tracer on a reduced scale. The larger
apparatus cuts an exact reproduction of
the path traversed by the tracing wheel,
thus producing the large cutting area neces-
sary for locomotive, forge, boiler, tank, and
heavy machine-shop work.

Advertisement Admitted as Evidence

HILE advertisement is not proof of
trademark use, it is evidence of con-
templated use and is entitled to weight with
other testimony of use, in the opinion of the
First Assistant Commissioner of Patents.
This decision was made in ruling that the
trademark ‘‘Primfit’’ is deceptively similar
to “Trimfit,”” both marks being used as des-
ignations for hosiery.

Considering it obvious that the marks
were so similar in sound and appearance as
to cause confusion if both products were to
appear in the same market, the only point
to be decided was whether the holder of the
first registered mark, “Trimfit,”’ had proved
prior adoption and use. Unsigned copies
of typewritten statements, not properly
identified, were not considered proper evi-
dence showing that the mark was in use.
No explanation was offered as to why the
originals were not produced.

A page said to be a copy of an advertise-
ment of his firm was offered by the witness,
showing that in the February 1923 edition
of the Hosiery Retailer use had been made
of the “Trimfit”’ trademark for advertising
purposes. The Commissioner held it obvi-
ous that the company would not insert in a
publication an advertisement of that type
unless the company were intending or in a
position to offer its goods under the trade-
mark. Additional proof of prior use of the
mark was presented in testimony $howing
orders for labels and their printing and
delivery with copies of orders, and samples
of hosiery bearing the trademark. The
conflicting mark was ordered cancelled.

Contributory Infringement of
Process Patents

THE Circuit Court of Appeals for the
Second Circuit, in Novadel Process
Corporation »s J. P. Meyer and Company,
has recently decided an interesting case
involving the infringement of a process
patent by one who sells the ingredients for
use by the purchaser in performing a proc-
ess of bleaching flour. The patent sued on
was what is known as a ‘“‘process patent,”’
that is to say, one covering a step or a
series of steps whereby materials and
things are changed either physically or in
their chemical characteristics, producing a
new article of manufacture.

The particular process involved in the
suit consisted in adding certain chemicals
to flour for the purpose of bleaching the
flour. No one can infringe such a patent
who does not actually perform the process
or assist another in performing it. A proc-
ess for manufacturing soap or preserves,
or for bleaching flour would not be in-
fringed by one who sold soap, preserves,
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and flour prepared and treated by a pat-
ented process if the seller had not actually
performed the process whereby the prod-
ucts were produced.

In this case, both parties sold under
certain trademarks the chemicals which
when added to flour constituted the pat-
ented process. The owner of the process
patent not only had the right to carry out
the process of bleaching flour, but also the
right to sell the required chemicals to
millers to enable them to carry out the
bleaching process.

While the infringer does not appear to
have been engaged in performing the
bleaching process, the Court ruled it never-
theless sold to millers the necessary chemi-
cals—substantially those chemicals em-
ployed in the patented process. In so
doing, the defendant knew that the millers
were to use the chemicals in bleaching
flour, and intended and directed that the
chemicals should be so used, instructing
the millers how to use them.

The millers, using the chemicals pur-
chased from the defendant, performed the
patented process and thereby infringed the
plaintiff’s patent. As the defendant had
instigated such infringing acts, even though
it had not itself performed the infringing
process, the court held that it was a con-
tributory infringer. The defendant was
enjoined from selling its chemicals when
knowing that they would be used in a
process which infringed the plaintiff’s
patent.

Infringement of Registered Trade-
mark in Foreign Commerce

A RATHER unusual infringement case
has been decided by the Court of

Appeals for the Second Circuit. The suit

was instituted by Hecker H-O Company,
Inc., against Holland Food Corporation.
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The defendant had made no sales appar-
ently, in the United States, but it pur-
chased cereal products in this country from
various manufacturers, packing the prod-
ucts in packages, boxes, and barrels, and
applying thereto the trademark ‘“Hofood.”
The goods were shipped from American
ports to foreign countries, including Eng-
land, Holland, Belgium, Switzerland, and
Greece, where they were sold. Although
no sales had been made in the United
States, where plaintiff’s registration was in
force, the court nevertheless held that
‘“labeling packages, boxes, and barrels with
the mark ‘Hofood’ and sending them into
foreign commerce for sale in foreign coun-
tries was a violation of the trademark act.”

The defendant raised the question as to
whether, if the labels showing the infring-
ing trademark were affixed in foreign coun-
tries where its product was sold, it would
constitute an infringement and violate the
provisions of the trademark act. The
court declined to decide that question, on
the ground that it was sufficient, for the
disposition of the present case, to hold that
the act of the defendant in affixing its
infringing mark in this country was a viola-
tion of the act.

In a similar case, tried in the District
Court in the Southern District of New York
some years ago, the court held it to be an
infringement to place an infringing trade-
mark on certain textile fabrics in this coun-
try and ship them to Turkey for sale. In
that case there was ample proof that the
owner of the trademark had established a
large business in Turkey for exactly the
kind of fabric on which the defendant had
placed the infringing mark. The defendant
was held to have infringed not only by
applying the mark in this country but by
selling the merchandise in the plaintiff’s
market in a foreign country, and was en-
joined and forced to pay damages as well
as the costs of the suit.
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Payment must
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addressing Munn & Co.;

those desiring official copies of patents herein listed, may secure

them by remitting 15 cents for each ome (state patent number to insure receipt of desired
copy) to Munn & Co., 24 West 40th Street, New York City.

Pertaining to Aeronautics

WING - STRUCTURE - VARYING DEVICE FOR
AEROPLANES—Whereby the wing structure, and
the curvature of the profile of the wings, may be
changed from a monoplane to a biplane, for
varying the amplitude of the lifting surface, at
the will of the pilot, even during flight. Patent
1738463. Aldo Tammeo.

Pertaining to Apparel

CoRSET—Of substantially conventional type,
having elastic side sections, but having a
normally permanently positioned section at
the front, which may be removed, and a plurality
of fastening means adjustable to take up stretch-
ing of the various parts. Patent 1738434,
Joseph J. Kispert.

SHAWL CoaT—For children, formed from a
one-piece rectangular fabric folded together and
secured so that it will remain in position to act as
sleeves, a body and a mufller, without cutting or

materially creasing the
1739433. Helen B. Young.

GLOVE AND METHOD OF MAKING THE SAME—
A glove of the slip-on or gauntlet type, having
an opening at the side and an integral inwardly
turned hem joined to a finishing strip in such
manner as to provide an attractive appearance,
with strength and durability in use. Patent
1740218. Schuyler E. Benjamin and Wendell
P. Murray.

BINDING—Especially adapted for gloves,
being composed of superimposed flexible strips
of contrasting colors, the outer of said strips
having longitudinal perforations to enable the
double thickness to follow the contour of the
binding edge. Patent 1742117. Albert Aaron
and Schuyler Benjamin.

garment. Patent

Designs

DESIGN FOR A DOLL OR SIMILAR ARTICLE—
Patent 80030. Adolph Gramlich.

DESIGN FOR A Toy GLIDER—Patent 79978,
Andrew A. O’Brien.
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DESIGNS FOR RADIATOR ORNAMENTS—The
inventor has been granted three patents for
ornamental figures for vehicle radiators.
Patents 80122, 80123 and 80124. Biagio
Intingaro.

DESIGN FOR A CoAT—Patent 80132. Dorothy
Long.

DrsigGNs FOR DRESSEs—The inventor has
been granted three patents on designs for dresses.
80131, 80133 and 80134. Dorothy Long.

DESIGN FOR A' COMBINATION CURTAIN POLE,
CURTAIN-ROD BRACKET AND  SUSPENDING
MEANs—Patent 80184. Bror G. Norberg.

Electrical Devices

AutoMATIC CIRcUIT CLOSER FOR ELECTRIC
SIGNAL LiGHTS AND SIGNS—Of the disk type
flasher, intended for use in alternately changing
colored lights at definite intervals to suit the
needs of traffic, or may be used for other signal-
ing requirements. Patent 1738444. William E.
Nagem.

CircUIT BREAKER—For the ignition and
lighting circuits of a motor vehicle when its
motor ceases operation, so that in parking,
should the operator fail to turn off, the device
will automatically disrupt their circuits and
prevent injury to the battery. Patent 1737961.
Frank P. Ellis.

VacuuMm TUBE—AnN electrode support com-
prising an annular body having layers of
insulating materials of different dielectrie
strengths and permittivities in such manner that
the permittitivity of the layers descreases in
value inversely with the distance from the
electrode. Patent 1739513. Ralph W. Lohman.

ELECTRIC DEFROSTER FOR REFRIGERATING
CorLs—Whereby electric heat will be auto-
matically applied to the cooling units of a re-
frigerating plant at predetermined intervals,
and the accumulation of any appreciable amount
of frost on said units will be prevented. Patent
1742062. William B. Day.

Of General Interest

HoLpING DEVICE FOR IRONING-BOARD
CoVvERS—By means of which a cloth or other
form of covering can be securely held in a taut
condition thus presenting a smooth surface for
ironing operations, the device is adjustable to
boards of various widths. Patent 1737300.
Joseph H. Dayton.

WEATHER STRIP—Composed mainly of metal
and having a rubber or flexible portion, may be
cut to fit any window-frame or casement and
attached by merely pressing the strip into its
support, will be absolutely weathertight.
Patent 1738350. Frank B. Buckhout.

FOLLOWER FOR FILING-CABINET DRAWERS—
For holding filed articles in a substantially up-
right position in the drawer, the bottom being
equipped with longitudinally spaced keepers,
the followers having dentent means engaging
with the keepers to lock the followers against
movement. Patent 1738419. Alexander Burger.

VALVE—Of the quick-acting type, employed
on boiler blow-off lines, on lines carrying viscous
fluids or gritty matter, which will be tight when
closed, and have a free waterway, equal to the
size of the pipe. Patent 1738450. Edward F.
Ryan and Edward T. Adams.

CABLE GUARD—Adapted to be secured to a
post by a simple means, which also serves to
connect a pair of similarly formed sections,
said sections having slotted flanges which over-
lap to receive and support the cable. Patent
1738447. Irving E. Quist.

LIGHTER—Such as are commonly known as
cigar or cigarette lighters, in which the lighter
mechanism is movable relatively to the con-
tainer, so as to either enclose the lighter or pro-
jeet it in position for use. Patent 1738451.
Karl Schreer.

WHISTLE CUP—So constructed as to induce
a'small child to drink the milk or other contents
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of the cup in order to blow the whistle, which
can only be operated when the cup is empty.
Patent 1739451. Clarence B. Fowler.

METHOD OF FLOWING OIL—By introducing a
current of heat around the perforated tubing
at the well bottom, to break down the heavier
constituents and reduce the viscosity of the oil
thus accelerating its flow from the well. Patent
1737894. Edward P. Reynolds.

DISAPPEARING PICTURE ILLUMINATOR—BY
virtue of which a lamp and reflector may be in-
stantaneously moved from a concealed inactive
position at the rear of the picture to an exposed
projecting position for flood-lighting the picture
face. Patent 1739320. Herbert D. Lloyd.

FoUNTAIN PEN—So constructed that the
filling operation is very much simplified, per-
mitting any required amount of ink to be drawn
into the barrel and the pen filled with facility.
Patent 1739235. Thomas Pearson.

Spour—For dispensing devices, which may
be readily moved from an active to an inactive
position for forming a closure, is particularly
adapted for use with syrups served on a table,
the receptacle being kept clean on the outside.
Patent 1738077. Thorvald Petersen.

TooTHBRUSH—Embodying a flexible brush
element, which is readily removable irom the
holder, and may be spread apart so that its
entire surface may be cleansed, thus preventing
bacteria lodging between the bristles. Patent
1739324. William M. Neissl.

BOTTLE STOPPER—Which may be readily
manipulated when it is desired to discharge the
contents of the bottle, but so constructed as to
render it impossible to refill the bottle. Patent
1739393. Robert H. Harmon.

SHOWER-CURTAIN RING—Constructed with
rollers shaped to conform to the supporting rod
so that when the curtain is moved to an opera-
tive or inoperative position the ring will slide
freely along the support and will not become
jammed. Patent 1739382. Louis Auster and
Marie Auster.

PEDESTAL SUPPORT—Having a fixed standard
supporting base, and a rotatable or turn-table
top surface, which is particularly adapted for use
in supporting an electric fan, or may be used
generally. Patent 1739466. Henry C. Kihne-
man.

BuUILT-IN BED LAMP—Having incorporated in
the head-board framework a unitary construc-
tion of a lamp, the lamp being so embodied in
the decorative portion of the framework that it
appears a part of the bed frame. Patent 1739337.
James B. and James F. Von Canon. ’

DEVICE FOR MIXING AND STRAINING LI1QUIDS—
The device having a wall slotted in such manner
as to cause the liquids poured therethrough to
be subdivided into converging intersecting
streams thereby insuring a uniform mixture
when poured into separate receptacles. Patent
1740223. Benjamin Burvenick.

FIRE LIFE-SAVING DEVICE—Embodying an
endless cable having means for lowering persons
from a building by means of a friction block,
and means permitting ready insertion of the
cable in a tortuous channel formed within the
block. Patent 1740317. Carl Romson.

CARRYING DEVICE—A simple construction
with which a person may lift a heated vessel,
pot or pan with its contents from a stove or
oven, carry it to any desired point, and there
release it, without being burned. Patent
1740211. Sarkis Vahouny.

SAMPLE CARD—Including a plurality of cards
each differing in shade and having an exposure
area through which the skin may be compared
with the card so that a face powder of the de-
sired tint may be selected. Patent 1741080.
Bernard F. Stenz.

CONTAINER AND SERVER FOR SPREADS—
Which includes a hollow receiving body pro-
tected against dust, for holding spreads such as
butter, jelly or analogous edibles, and for
facilitating the uniform spreading over the
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surface of a slice of bread or its equivalent.
Patent 1741089. Jacob Zitzerman.

MEANS FOR SAFEGUARDING CONCRETE STRUC-
TURES AGAINST LEAKING FRACTURES—By form-
ing on the upper surface grooves to form false
joints, and filling said grooves with a non-hard-
ening waterproof filler, and laminations of
flexible material superimposed to allow for ex-
pansion and contraction and prevent leakage.
Patent 1740110. Eugene R. Oden.

LIFE PRESERVER—Wherein a single piece of
material is folded upon itself to form pockets,
the bottoms heing entirely seamless there are no
stitches to rot, and therefore no danger of losing
the buoyant material after long periods of
disuse. Patent 1742104. Ernest W. Skoldberg.

METHOD FOR VARNISHING LEATHER AND
LIKE MATERIAL—To impart a glazed and bril-
liant surface but without changing the appear-
ance of the leather, by gelatinizing the surface
with a suitable acid, and then applying a
varnish having cellulose ester as a base. Patent
1742146. Jean Paisseau.

INKED RIBBON AND METHOD OF MAKING THE
SAME—For typewriters, which includes an
endless strip of tubular fabric, inserting a strip
of cardboard between the runs of the fabric,
passing the same between inking rollers, then
reversing and repeating the operation to
thoroughly impregnate the ribbon. Patent
1742093. Bertrand Paradise.

VisiBLE-CARD INDEX FILE—Comprising a
transparent pocket secured to the card body
for receiving a record slip, and means whereby
the operator may easily insert a card in front or
to the rear of the record slip. Patent 1742087.
Luigi Lombardini.

WinDow BoX—Which may be used as cold
weather ice box, may be readily mounted on
window sills of different shapes and sizes, and
will be closed or opened with the raising or
lowering of the lower window sash. Patent
1742051. James C. Young.

JUICE EXTRACTOR—For extracting juice from
citrus fruits, whereby a maximum amount of
juice will be obtained from fruit halves, a
funnel directing the extracted juice into a con-
tainer. The device may be readily disassembled
for cleaning. Patent 1742089. Charles Meyer.

Hardware and Tools

CYLINDER-BORE POLISHING AND FINISHING
ATTACHMENT—A machine tool attachment, for
finishing and polishing any cylinder bores after
they have been bored with the rack tool, the
device produces an absolutely smooth finish, and
may be adjusted to cylinders of different sizes.
Patent 1738443. Robert L. Meaux.

METAL-BENDING ToOL—Particularly adapted
for the straightening of bent or otherwise dis-
torted automobile fenders and running board
brackets, to restore them to their original form
without the necessity of removing them from
the vehicle and without scratching. Patent
1737084. John R. Hilstad.

GRAPPLE FOR HANDLING HoT CASTINGS—Of
the crossed lever type, commonly used to lift
and transport heavy castings, so constructed
that the hands of the operators do not come in
close contact with the block, thus eliminating
bad burns. Patent 1740383. Isaac L. Wessel.

LIiD-SUPPORTING MEANS FOR CABINETS OR
BoxEs—A stay which allows of the lid being
raised to a certain position and supported, but
if an additional upward movement is given the
stay becomes automatically released and allows
the lid to close. Patent 1741081. Joseph A.
Stone.

LaTcH FOR P1vOTED HANDLES—A latch for
hand implements, such as pruning shears, for
holding the handles against relative movement
when not in use, but which may be readily re-
leased to free the handles for operative move-
ment upon gripping the same. Patent 1741109,
William G. Heimer-Dinger.
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Machines and Mechanical Devices

FILLING MECHANISM—For measuring liquids
such as syrups, whereby the desired quantities
may be disposed in each bottle, irrespective of
the temperature or density of the liquid , measure-
ment may be varied to the slightest fraction of
an ounce. Patent 1738432. James Kantor.

ANIMAL TrRAP—Having separate means for
holding each jaw in an open set condition, and a
trigger for each jaw affording means for in-
dependently releasing the same, whereby the
trap may be sprung from either side. Patent
1738448. James A. Rollins.

MIXING APPARATUS—Which reduces mixing
time to a minimum, thereby reducing power
consumed, permits of dustless operation, is
provided with novel means for charging and dis-
charging, and may be operated with the least
possible attention. Patent 1738440. Angus D.
Mac Lellan.

BOAT-PROPELLING MEANS—A form of disc-
like propeller for boats, hydroplanes, or other
water craft, in shallow water or water containing
weeds or other growths, which tend to foul the
usual type of propellers, or over sandbars and
shoals. Patent 1738410. Max W. Weir.

FEED MECHANISM—For singly feeding slugs
to a means for forming collapsible tubes, in such
manner that the same will be disposed in a
predetermined position, the mechanism may be
readily adjusted to compensate for varying thick-
ness of slugs. Patent 1741033. George H.
Neidlinger.

AWNING-ACTUATING MECHANISM—Whereby
the awning may be rolled or unrolled, according
to whether the roller is rotated in one direction
or the other, the device is characterized by its
adjustability in order to render the actuating
shaft readily accessible. Patent 1740190. Earl
Martin.

HiGHWAY TEMPLATE CONSTRUCTION AND
MAINTENANCE MACHINE—Having surface treat-
ing blades which will construct, shape, dress
and maintain the shoulders, ditches and slopes
adjacent the surface courses of road beds,
accurately shaped in cross section after the road
has been completed. Patent 1741127. Charles
E. Hair.

CLAY-TREATING ATTACHMENT FOR Puc
MiLLs—An attachment for mixing certain dry
chemicals with liquid, and discharging the mix-
ture into the clay of a pug mill, for neutralizing
certain alkalies contained thereby so that the
burned product will produce no objectionable
appearance. Patent 1740504. John Grotencort.

PRESSURE-FLUID HAMMER—Reciprocated by
the action of steam, yet having a wide range of
adjustment so that the hammer can be manipu-
lated at will, especially adapted for use in dress-
ing or repairing drill bits and the like. Patent
1740818. Virgil S. Killings Worth.

RECORD-CHANGING MECHANISM FOR DISK-
RECORD SOUND-REPRODUCING MACHINES —
Comprising a rotative record carrying table,
means for holding a plurality of records ad-
jacent said table, and transfer mechanism which
will permit the operator to select and place
any disk record upon the turn table of a phono-
graph. Patent 1741040. Frank H. Seal and
Harry Hawkins.

KNITTING MACHINE—Which permits a fine
adjustment of the stop blocks on the yarn
carrier bar, so that the needles may knit to-
gether smoothly in a continuous fabric, strips
of different colors, without any overlap or
projections. Patent 1742036. Asher Kipnis.

AUTOMATIC DRIVE FOR OPENING AND CLOS-
ING MoLD BOXES AND METAL-CONTROLLING
ORGANS IN MACHINES FOR CASTING STEREO-
PLATES—Operated by continuously rotating
spur-wheel segments and mechanical elements,
which in the working periods are moved quickly,
and in the time of cooling the cast plate are
moved slowly. Patent 1739432, Carl Winkler.

SCIENTIFIC AMERICAN

DISTRIBUTING DEVICE FOR LI1QUIDs—Having
a sucking pump for raising the liquid into measur-
ing reservoirs, the rod of the piston of the pump
controlling valves which regulate the admission
and control the distribution of the liquid.
Patent 1739437. Henri Boutillon.

PistToN—For use in connection with the
cylinders of reciprocating motors, pumps and
the like, adapted for permitting ready access to
the piston pin for rebushing without requiring
the removal of the pin and its rod from the
cylinder. Patent 1737915. Alexander C.
Carrillo.

REAMING MACHINE—Which will afford
facilities for utilizing the power of a prime mover
to turn the reaming tool, adapted to permit the
reaming of various articles more quickly, and
with less manual exertion than is usual. Patent
1739424. Harold T. Snell.

MACHINE FOR MAKING TiLE—Characterized
by the application, with molding pressure, of a
suitable wet backing of cement to a facing layer
of colored cement previously applied to a highly
polished metal plate, the plate automatically
effecting a trowelling of the tile surface. Patent
1739379. George B. Stead.

VALVE FOR TANK CARS AND THE LIKE—
A valve which will positively prevent the
escape of liquid, may be opened to any desired
position, and locked in that position, and also
locked in closed position, or to prevent acci-
dental opening or tampering. Patent 1740319.
George Stancu, Jr.

Medical and Surgical Devices

DENTURE—Comprising an artificial tooth,
and a bridge element consisting of a flat plate of
platinized gold, an integral pin on the plate and
wings, which fit into a bore and recesses to re-
ceive the tooth. Patent 1738460. Jacob J.
Stark.

APPARATUS FOR LIFTING AND MovVING IN-
vALIDS—Comprising a person-supporting frame
to be normally placed upon a bed or operating
table, and means whereby the frame may be
suspended from a carrier, raised or lowered and
moved from place to place. Patent 1738758.
Catherine M. Cottman.

Musical Devices

MusicAL INSTRUMENT—Comprising a sound
box for receiving an harmonica and adding to the
harmony and augmenting the music produced
thereby, the ordinary harmonica producing
music in one key only, a knowledge of music is
unnecessary in the operation. Patent 1739914.
Fred C. Peslin.

Prime Movers and Their Accessories

FUurL CONTROL—An auxiliary air supply to be
drawn on by the suction of the engine, at low
speed the auxiliary air will be practically zero
increasing slowly with the speed of the vehicle.
Patent 1737196. Olaf Mortenson and Olfan
De Guire.

P1stoN RING—Including accurate ring forming
sections and means for imparting an outward
movement with respect to the piston for prevent-
ing leakage of fluid, resulting in loss of power, or
entrance of oil to the combustion chamber.
Patent 1739361. Henry Jaedike.

ENGINE MUFFLER—Including a series of
compartments through which sound waves and
exhaust gases must pass to reach the outer air,
these compartments communicating only
through restricted orifices which cause the sound
to be completely broken up. Patent 1741078.
Winthrop T. Scarritt.

Railways and their Accessories

RAILWAY - CAR - TRUCK SIDE FRAME—Which
dispenses with the use of numerous heavy bolts
and pins, which does not sacrifice supporting
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strength, and which greatly facilitates the re-
moval of the car wheels and axles with their
boxes, by an ordinary journal jack equipment.
Patent 1740338. Repard H. Davenport and
James Porter.

CONNECTOR FOR RAILsS—A bed rail connector
characterized by its structural simplicity and
ready application to bed rails and posts, in a
manner to fixedly secure them against move-
ment, yet permit an easy detaching when dis-
mounting the bed. Patent 1735307. Adolf
Weston.

Pertaining to Recreation

Toy—Including a parachute and a spring
gun, the parachute offering little resistance when
shot and will rise to a considerable distance, but
on gravitational discent it will automatically
open and float lightly to earth. Patent 1738347,
Hallie H. Bell.

FIGURE Toy—In which a plurality of figures,
representing ducks, or any object desired, are
so mounted for movement that as one advances
into upright position, the other disappears pro-
ducing the effect of diving. Patent 1741103.
Edward E. France.

Pertaining to Vehicles

ATTACHMENT FOR VEHICLE WHEELS—Which
may be readily and positively secured to vehicle
wheels and tires of various sizes for preventing
skidding on slippery streets, or whereby a
vehicle may be removed from mud holes, ruts or
the like. Patent 1738453. John C. Sheller.

AIR DEFLECTOR—For use in connection with
window openings of automobile doors, being
adjustable for deflecting air, rain, snow and the
like away from the opening, as well as to deflect
air into the window. Patent 1738418. Joseph
T. Bond.

GLARE SHIELD—Adapted to be attached. to,
and extend forward of, the steering column of an
automobile in such position that it is readily
accessible for adjustment, to protect the
operator’s eyes from the glare of oncoming
headlights. Patent 1737934. Oscar L. Mec-
Kinley.

GEAR-SHIFTER MECHANISM—An electrically
operated mechanism adapted for application
to, and use with, any form of sliding gear
transmission, for controlling the starting, low,
intermediate and reverse speed and directional
movement of motor vehicles and the like. Patent
1738462. William G. Stevens, Jr.

VEHICLE—In the form of an ambulance for
mines, resiliently mounted so as to eliminate
shocks to the injured, and whereby patients
may be comfortably carried from the point of
accident to the exterior of the mine. Patent
1737493. Gilbert O. Crank.

PARKING DEVICE FOR AUTOMOBILES—Which
will enable a car to be parked in a space slightly
longer than itself, by means of auxiliary wheels
disposed at the rear axle, to be dropped into
operative position for moving the car trans-
versely. Patent 1736498. Peter Jensen.

TRANSMISSION GEAR—For motor vehicles,
whereby the driven shaft is caused to rotate at
the same speed as the power shaft prior to en-
gagement of a sliding gear with its mating gear
thereby reducing clashing and resultant ob-
jections. Patent 1737451. Baylies V. Clark.

CHANGEABLE - SPEED TRANSMISSION - GEAR
ATTACHMENT FOR CYCLES—A complete self
contained transmission entirely enclosed and
fully lubricated, all wearing parts running in a
bath of lubricant, adapted for use with con-
ventional bicycle frames and may be installed
by the user. Patent 1736680. William A.
Toliver.
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In the “'gay’ nineties of the last century a prwvately
owned Hansom Cab was a mark of social distinction—
the iast word 1n vebicular elegance.

7 7 7

ACIKARD builds three complete lines
of iuxurious straight-eights—at three
distinct ranges of price.

The Eight De Luxe lists from $4585 to
$5350 at the factory; the Custom Eight
from $3190 to $3885; and the Standard
Eight from $2425 to $2885. Each is a
Packard in every sense that thirty years of
leadership has given to that famous name.

It 15 natural that the Packard Standard Eight
should be the most popular car Packard
has ever designed A smaller Packard than
the costlier Custom and De Luxe models,
it still is a large and powerful car with its
90 horsepower motor and chassis lengths
of 12734 and 134}% inches. Literally it has
won new thousands to Packard ownership.

But as the demand for the Standard Eight

has increased Packard has continued to
think first in terms of quality. The factory
knows no other way.

On Packard Avenue, the main thorough-
fare within the Packard plant, hangs
a great, permanent sign which reads
“Quality First.” Unseen by the public, it
is a constant reminder to all Packard men,
from chief executive to humble appren-
tice, that Packard’s sole aim is the build-
ing of quality motor cars for a world

PACKARD

A S K
THE MAN
WHO OWNS

ONE

clientele of means and discrimination.

Packard quality has brought 1ts just re-
ward 1n increased business. But Packard
1s interested 1n quantity manufacture only
so far as quality standards can be strictly
maintained.

Fach Packard car, from Standard Sedan
to De Luxe Limousine with custom-
coach work, carries the Packard crest and
equally upholds the Packard reputation.
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ROM Egypt came the crude balance. From

Rome the unwieldy steelyard. In five thousand
years of civilization man had made no worthier
contribution to the science of accurate weighing
until a century ago.

In 1830 Thaddeus Fairbanks, buying hemp from
his Vermont neighbors, conceived the system of
weights and levers which is the foundation of every
modern scale. Commonplace now—but so rev-
olutionary in 1830 that the leading countries of
the world conferred high honors upon the ingenious
Yankee who gave mankind a method of accurate
weighing that has affected profoundly the barter
and trade of commerce.

‘100 years ago! Yet today the name “Fairbanks”
is still synonymous with ‘“accurate weight.” An
inspiring example of business success built upon
an Ideal which with 1930 begins its second cen-
tury.

Sound growth followed the building of the first
Fairbanks Scale early in the 19th century. Today,
Fairbanks, Morse & Co. is universallv known as
the manufacturer of scales, Diesel engines, electric
motors, generators and pumps, home light and
water systems, gasoline engines and railway motor construction and fair dealing has won the un-
cars. Strict adherence to the highest standards of reserved confidence of industry in every product

bearing the Fairbanks-Morse name. This gratifying
8o SO oS e pstinning the  confidence justifies continuation of the sound business

postpaid if requested on your . . .

letterhead. This book con-  principles upon which a century of success has been
tains interesting historical .

information as well as a prac- built.

tical discussion of weighing

methods that save time and

money for modern industry.

Fairbanks, Morse & Co., Chicago

FAIRBANKS-MORSE

World Over
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