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WHEN

THEblacksmith’s calm,ruddy face
took on an astounded look when
the first gas-buggy came to a jerky
stop in front of his shop for ser-
vice! Staring him in the face,
was an idea new to the world!

If you or your father owned a
Ford, you learned something in
those days that did more to speed
up the automotive age than any-
thing else, except the automobile
itself.
Ford sold a car to a customer he

You learned that when

followed up the sale by going to
the best mechanic in town . . . the
blacksmith, bicycle-repairman, or
plumber... and giving him a com-
plete lesson in the mechanics of
servicing automobiles! For Ford

1

Blacksmith Shop in the Ford village of Greenfield, Michigar

WE WERE YOUNGER

not only designed, built and sold
automobiles, but he also estab-
lished the principle that a sale
does not complete the transaction
between maker and buyer, but
creates a new obligation on the
maker to see that the car gives
good service. Ford’s cars were
bound to give good service, be-
cause he saw to it that there was
always a local and well-respected
mechanic who would guarantee
that the car would do its job.

No estimate has ever been made
of the part played by these town
mechanics and metal-workers in
the development of the automo-
bile industry. Yet it was they who
adopted the automobile first . . .

FORD MOTOR COMPANY

just as it was from their shops
that the first airplane took wings
It was they who made possible
today’s system of service stations

Many of them, and the young
men they trained, are essential
elements of the nation-wide com:
munity of Ford . . . repairmen
service men, agents, bankers, ever
business men of prominence, dis.
tinguished members of their com:
munities wherever they may be

Growing with the industry of
which they are an integral part
the entire Ford dealer organiza
tion has been specially trainec
and equipped to service all For¢
products . . . automobiles, trucks
tractors and airplanes!
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BECAUSE OF

THIS SPIRIT

THE biggest thing about your telephone is the
spirit of the hundreds of thousands of people
who make up the Bell System. No matter what
their particular jobs may be, they are first of
all telephone men and women.

The loyalty of these people to the ideals of
their work is reflected in every phase of your
telephone service. It shows in the increasing
speed with which your local and long distance
calls are completed. It shows in the greater
accuracy with which they are handled. It shows
in the wider and more convenient facilities
which are placed at your command—extension
telephones, intercommunicating systems for
home and office, small and large switchboards,

teletypewriters and many others.

Because of this spirit, your needs for fast,
complete and inexpensive telephone service are
more fully met each year. Men and women of
the Bell System are constantly explaining the
varied telephone services to more and more
users. They prepare the way for the new plant
and equipment put at your disposal every
year. Through their efforts, you receive better
and wider service at a cost made possible only
by an organization of this character.

Although it does not appear on the balance
sheet, the greatest asset of the Bell System lies
in the skill, energy and purpose of the people
who carry on its work. Every time you tele-
phone, you get the advantage of this—in better
and better service at the lowest possible cost.

* AMERICAN TELEPHONE AND TELEGRAPH COMPANY %
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ACROSS THE EDITOR’S DESK

« OW would you like to live in a certain section
of Kentucky where, owing to a double bend
in the Mississippi River, there is an area

about ten miles square belonging to Kentucky that

cannot be reached from the rest of the state without
passing through a part of Missouri or Tennessee?”

With this question Guy Elliott Mitchell of the

United States Geological Survey starts an absorbing

article entitled “Making the Nation’s Boundaries,”

scheduled for publication in our January issue. The
importance of marking accurately the boundaries of

a state or nation can hardly be over-emphasized, for,

as history shows, errors in this work have often led

to war. You will be intrigued by the mass of in-
formation about the boundaries of our states that

Mr. Mitchell has compressed within the confines of

an article, and by the human-interest illustrations

which accompany it.

In the early days of the automobile, license laws
were lax and regulation of traffic played but a small
part in the life of the motorist. As the numbers of
cars increased, however, it became necessary to
provide for proper licensing of the driver and of
the car, and for the handling of traffic. Almost
paralleling this has been the course of the airplane.
At first there was no regulation, then spasmodic
attempts at control, and finally a constantly amended
group of laws designed to further operating safety
for both the aviator and the public. Colonel Clarence
M. Young, Assistant Secretary of Commerce for
Aeronautics, has prepared for us an article on the
regulation of air traffic. Succinctly he points out that
“. . . aeronautical regulation . . . must be in the
interests of safety . .. but it must not retard the
normal advance of the industry or hamper the
growth of aeronautics along any practical line.” His
article will appear next month.

Why is it that the Western world is so far ahead
of the East in the matter of industrial development,
when in the 13th Century China was a highly civil-
ized country as compared with the rest of the world?
Dr. Arthur H. Compton, Director of the Ryerson
Physical Laboratory of the University of Chicago,
has answered this question with four words: “The
idea of science.” In an article to be published in the
near future, Dr. Compton explains further: “The
idea of science is simply an attitude that men may

have towards the world. It is a desire to find out
how . . . outside environment . . . works, coupled
with the desire to increase their power to control it.”
Summed up, his article explains what science really
is, and presents that explanation in a clear-cut,
concise manner.

It is axiomatic that Nature preserves a balance in
her various duties, but when man steps in and adapts
the works of Nature to his own needs. he often up-
sets that balance—and often to his own detriment.
For example, he clears land of all growths so that
he may cultivate the soil. Rain falls, runs over his
clearings, and washes away the rich top soil, render-
ing the land barren. Why? Because man has re-
moved the natural barriers to soil erosion, without
thought of the consequences. He conducted his
logging and cattle grazing operations with the same
thoughtlessness. But all this is changing. We are
learning the lesson of unrestricted land clearing
and the devastating soil erosion that inevitably fol-
lows, and are proceeding with more caution. The
story of erosion—its causes, results, and remedies-
is told in an article soon to be published.

Probably the most interesting of all mammals are
those which bear a resemblance to man. Thus we
are always attracted to stories and articles about
gorillas, especially when they deal in particular with
the animals in their native habitat. H. C. Craven,
of the American Museum of Natural History, spent
some time in Africa collecting specimens for ex-
hibits, and has told the story of his adventures in an
article which will appear next month.

A man with poor vision, who, in fact, had to leave
school because of eye trouble, was the first man to
be able to see things 9000 times smaller than the
naked eye can see! The man is Francis F. Lucas,
and the instrument that made possible this seeming
paradox is the ultra-violet microscope. The invention
of this microscope is 26 years old. What Dr. Lucas
did was to work out the technique of applying it.
The possibilities for research that have thus been
opened are almost without limit. The story of the
development work and the present applications of
the instrument is told in an article scheduled for

next month.
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1/112 of a second is a
“"Rire ()L Acr

for gasoline in your motor

TINY FLASH—and the spark plug sets gas-
oline ablaze in your motor; 1/112 of a second
—and there is nothing left. The gasoline has burned
out and died. Yet in that seemingly brief “life-
time” gasoline has done its job. It has delivered
power to your piston—which in turn sends this
power to your rear wheels.
When you are pulling up a steep grade or spurt-
ing away at the flash of the green light, your engine
is under strain. This is the acid test for gasoline.
At these times, ordinary gasoline proves to be too
“short-lived.”
It starts to burn smoothly. But right at the crest
of its power it bangs in a fast explosion that slaps
against the cylinder walls. ¢ fails to deliver its full
power. This too-sudden explosion results in harm-
ful knock, power waste, overheating.
That is why nearly all leading oil refiners now
add Ethyl fluid to their tested gasoline. Special
slow-motion movies show that the magic drops of
Ethyl fluid in Ethyl Gasoline control combustion at
all times—even when the motor is under severe
strain. Ethyl Gasoline delivers all its power
smoothly, evenly, with a steadily increasing pres-
sure that lets your piston take full benefit of it.
Use Ethyl the year ’round. See how it increases
power, gives quick get-away and sends you zoom-
ing up steep hills in high. Try it tomorrow. =
Ethyl Gasoline Corporation, New York City.

w
. E'&WL it
oue| S FLU&D e

GASOLINE i

The active ingredient used in Ethyl fluid is lead

© E. G. C. 1931

ETHYL GASOLINE



THOMAS ALVA EDISON

E have lost a sincere and valued

friend, one who for over half a cen-
tury of eventful activity has ever been will-
ing to respond where he could give aid
and encouragement. Mr. Edison died on
October 18, 1931.

From the historic day in 1877 when he
gave the first public demonstration of his
phonograph in the offices of this magazine,
to his recent favor of permitting us to
reproduce his favorite portrait on our
cover, his association with us has been
constant and his courtesies innumerable.

Born in Milan, Ohio, February 11, 1847,
the son of parents of comfortable means,
he early embarked on his own account in a
variety of businesses. It was while a teleg-
rapher in Boston that he took out his first

patent, No. 90,640, granted June 1, 1869,
for an electric vote recorder. From a
monetary standpoint this was a failure. His
next invention was a stock ticker and this
he sold for 40,000 dollars—thus starting
a line of inventions represenfed by over
one thousand patents, which placed him
among the immortals of industry and sci-
ence.

The world will mourn the loss of a mas-
ter intellect; his associates will miss a
courteous, kindly gentleman.

Well may his epitaph be his answer to
the question “What is your philosophy of
life?” to which he replied “Work—bring-
ing out the secrets of Nature and applying
them for the happiness of man. Looking
on the bright side of everything.”
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Photographs courtesy Commerclal Solvents Corporation

WHERE BACTERIA HOLD THE
CENTER OF THE STAGE

ERTAIN solvents are essential to the conduct of

many industries, some of which are mentioned
in the article which starts on the opposite page.
Four solvents—Butanol, acetone, ethyl alcohol, and
methanol—are obtained as the direct result of bac-
terial action. Starch, obtained from milled corn, is
thoroughly cooked and the mash is inoculated with
the bacteria. In 48 hours the fermentation is finished
and distillation separates the solvents. The upper
illustration shows the 800-gallon tanks where the
bacteria are cultured, while the lower one shows the
50,000-gallon tanks where fermentation takes place.



This huge plant for the production of commercial
solvents from corn has a corn-grinding capacity of

25,000 bushels a day. The storage tanks shown will
hold a total of 2,000,000 gallons

of solvents

THE CHEMIST LOOKS AT BUSINESS CYCLES

DEAS, conceived and discarded dur-
I ing periods of intense business ac-

tivity, form the centers for that
economic growth which cures depres-
sions. The cycles of economic activity
and depression have been painstakingly
charted and studied but the role played
in these ups and downs by immaterial
by-products of industry has so far es-
caped proper valuation.

Economists are far too much inclined
to look for causes of improvement of
business among political and purely
economic factors which are, certainly
in our modern world, the ultimate
manifestations of ideas previously ig-
nored or cast aside as impractical. Yet
it seems quite obvious from the view-
point of science and engineering that
these are of prime importance and that
we must look to just such apparently
remote causes to bring us out of our
present business despondency as they
have from previous ones. Whether this
thesis holds for all past depressions
and recoveries is not easy to determine,
but certainly it does apply to the de-
pression of 1921 and it seems highly
probable that it is in process of ap-
plying to that of 1931.

By D. HH KILLEFFER

If we consider the lines of activity
most emphasized during the World War
period and the by-products of these in
the form of ideas, the recovery from
the 1921 depression hecomes quite un-
derstandable.

HE prime requirements of the

World War each involved the de-
velopment of materials. Iron, steel, and
a variety of metals and alloys, many of
them relatively unimportant for peace
use before, were essential to ordnance
manufacture. Cotton, nitrocellulose,
solvents, and other materials used in
making them, were needed in great
quantity for smokeless powder manu-
facture on a huge scale. Vastly im-
proved radio equipment was required
in coordinating troop activities. Light-
weight alloys for airplane and engine
construction as well as dopes to render
wings and balloons air tight made air
operations possible. Automobile trucks,
capable of moving vast numbers of men
and huge quantities of materials safely
and economically over long distances,
were needed to make armies mobile.

Thus briefly sketched are the prin-
cipal new developments forced upon

the world by its last great martial orgy.
Each of them was imperative and re-
quired that great numbers of highly
trained men be put to work and driven
to the quickest solutions of the many
problems involved. No breathing spell
could be allowed for stock-taking to
decide whether discarded ideas were
valuable or not. If they failed to give
promise of immediate and valuable ap-
plication, they must be thrown aside.
Yet, in the feverish bustle of doing
things, many ideas of great importance,
as subsequent events have shown, were
conceived. Perhaps it is more important
to the outcome that many fertile brains
were forced to think intensively along
new lines and that the recorded
thoughts and discoveries of the past
were ransacked for grist for the mills
of war.

Considering the five lines of activity
noted above along with the develop-
ments of the post-war years it is a
simple matter to follow their profound
effects on business and industry.

Modern weapons and armament re-
quired new and stronger steels than
existed before. Strength and resistance
to corrosion and other destructive agen-
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cies were put into steel by the introduc-
tion of special alloying metals, and
serious investigation of these modify-
ing factors was given extraordinary
impetus by the war’s demands. An in-
dustry in alloys of iron and other metals
existed before the war but the forced
growth of the war period taught great
numbers of men the value of alloys and
the technique of their production. The
ultimate results of this accumulated
knowledge and acquired ability has
been the creation, largely on the basis
of previously existing industry, of a
huge production of many new alloys,
both ferrous and non-ferrous, and the
finding of important new uses for them.

Steels of extraordinary strength,
others which remain as bright as silver
despite weather, smoke, grime, and the
thousand and one agencies which de-
stroy exposed iron and steel completely
and quickly, and still others possessing
properties quite ideal for special uses
of various kinds, all have contributed
in great measure to the industrial pros-
perity of the last decade. In addition
to alloys of this type, a host of special
metals characterized by special proper-
ties—strength combined with lightness,
machinable alloys of aluminum, and

SCIENTIFIC AMERICAN

many others—have come into real in-
dustrial importance and aided material-
ly in the recovery from the economic
slump following the war activities.

AR more spectacular has been the

growth of new industries on the basis
of the “cellulose-consciousness,” if one
may be permitted to coin such an ex-
pression, resulting from the huge ac-
cumulation of knowledge of this very
common material through smokeless
powder manufacture. Smokeless powder
is made by the interaction of nitric
acid and cotton and the treatment of
the resulting fibers with solvents to
convert them into solid particles instead
of filaments. Of course, there are many
refinements in the process of making
powder accurately, such as the purifica-
tion of the raw cotton, the precise con-
trol of the nitrating process, the careful
sizing of the powder grains, and so on,
all of which require intimate knowledge
of the properties of cellulose. During
the war scores of thousands of men
were employed in carrying out these
processes to feed the guns at the front
and each acquired a certain new knowl-
edge which he sought to make valuable
later when jobs were scarce.

DECEMBER - 1931

Already before the war there was a
small and relatively unimportant in-
dustry attempting with indifferent suc-
cess, as compared with later efforts, to
produce silk-like fibers from cotton.
Since the processes involved were some-
what similar, the powder makers, after
the war, turned to this little industry
with their newly acquired knowledge
to find a market for themselves. Very
few could be absorbed in this way and
hence old processes were revived and
new ones developed to form the basis for
a new industry of sufficient size to care
for many more. The perfection of rayon,
produced by several different processes,
and its development into a major fac-
tor in the textile industry which re-
sulted from this sudden acquisition of
man- and brain-power is too fresh in
the minds of us all to require repeti-
tion here.

The intermediate step between smoke-
less powder and rayon from a produc-
tion point of view is celluloid and in
this field, too, war-trained men found
an outlet for their abilities. The re-
markable tendency thus introduced
into this industry of plastic materials
was soon away from cellulose and its
products to a variety of other materials,

As told in the accompanying article, lacquer was
an outgrowth of war activities. The “dope” used
in airplane construction was thought to present
many properties that would be desirable in paint,
but in its original form, it was unsuited for such
application. After much experimenting, a point
was reached where a practical lacquer could be
produced. The development from that point to
the present day has been rapid, and entirely due
to the unceasing activities of the chemist. The
photographs on this and the opposite page show
some of the steps in the commercial production
of Duco. At the left is the “devil duster” where
the raw cotton is shaken loose from dirt. The
lower photo at left (Continued at right above)
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such as casein from skimmed milk, urea
synthesized from ammonia, and so on,
all capable of conversion to moldahle
compounds.

A similar off-shoot from the same
parent stem of ideas is our now im-
portant and rapidly growing industry
of nitro-cellulose lacquers. This indus-
try, which sprang more completely than
the others from war needs, involves
some of the technique of powder
manufacture, materially modified and
coupled with a much changed celluloid
practice. The old lacquers of even the
war years produced flimsy, thin, strong-
ly contracting coatings. To replace
paint, for ordinary use, they were out
of the question. However, with the push
of constructive imagination for an out-
let that followed the war, the necessary
modifications of the old lacquers to
make them generally useful as protec-
tive coatings were devised and a new
industry born.

The development of the radio industry
into virtually a public utility, regulated
and controlled by governmental agen-
cies, from the crude wireless of the days
before 1914 has resulted quite directly
from the knowledge of it acquired by
many during war days.

SCITENTIFIC AM

shows the continuous conveyor dryer used to dry
the cotton thoroughly after it has been washed.
In the third photograph on the opposite page
an attendant is removing from a powerful press
a cotton *cheese,” the form which the raw
material takes after dehydration. The cotton is
then subjected to an involved chemical process,
and the base solution of the lacquer is ready to
be passed through the layers of filter paper in
the press shown at the right above. Before the
base liquid can become the versatile lacquer of
commerce, it must be colored in a variety of
shades. The pigment is carefully weighed (see
photo above) and incorporated by grinding with
the base liquid in the machine shown at the right

A e

War’s powerful effect in developing
air travel and the airplane’s require-
ments of light-weight power units re-
sulting in great progress in automotive
engines are too ohvious to require re-
view here.

Probably it is in a sense unfair to
omit from the picture the importance
of surplus stocks left from war opera-
tions. Millions of pounds of smokeless
powder, tons upon tons of steel alloys
and countless other materials, begging
for an outlet, and huge tanks of
butanol, acetone, alcohol, and other sol-
vents kept only because they could not
be dumped into the streams, as well as
vast plants for the fabrication of war
needs, interested capital as well as
brains and brawn in the forwarding of
new ideas.

ACH of these several typical factors
powerfully influenced the return of
prosperity after the post-war depres-
sion, for upon them were built virtually
new industries, new consumers of raw
materials and labor, and new wealth.
In our present industrial depression
one who seeks the sound and substantial
solution must retrace the industrial
progress of the past decade and dig
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out the cast-off or half-completed ideas,
for among them one is sure to find the
keys to future prosperity. Now, if ever,
is the time to take stock of what has
been discarded in the rush of pros-
perity, to clean up wastes and to refur-
bish ideas in preparation for the hurry
of activity to come.

One may see suggestions of what the
future holds in the revision of food
handling methods to apply the new
processes of quick freezing; the use of
light metal alloys as strong as steel but
only a fraction as heavy in building rail-
road cars and highway trucks; corro-
sion resistant alloys to replace other
materials of building construction;
chemical utilization of excess farm
products to manufacture useful mate-
rials for industry; synthetic plastics as
materials of construction on a scale far
beyond a cigar holder or a fountain
pen; synthetic resins which impart to
oil paints and varnishes the valuable
qualities of lacquers while retaining the
advantages of oil. These and numbers
of other developments, crudely embry-
onic at present, may confidently be ex-
pected to become the important factors
in the new industrial growth that must
soon follow the present depression.



OUR POINT OF

VIEW

Extreme Naval Economy

ROM the appearance of things, we

have about decided that we do not
need a Navy. President Hoover has
promulgated the order that, of the 11
destroyers that were authorized in 1916
and were not appropriated for until the
last Congress, only five are to be built;
and that there is to be no building of
naval vessels in 1932. Coming so soon
after Secretary of the Navy Adams’
expression of the Navy’s policy to build
up to full treaty strength, the Admin-
istration’s move comes as a surprise
and a distinct shock. Obviously, ques-
tions of economy overshadow all other
considerations, numerous and potent
though they may be, and yet the Navy
is told to accept the decision meekly
and keep its mouth shut.

As was pointed out in our preceding
issue, our Navy building program is
already far behind. We were happy to
note that 11 destroyers were to be built,
for that seemed a reasonable start
toward the 150,000 tons of destroyers
necessary to give us our treaty quota
by 1936. Now, however, we are building
only five; and, in other categories that
should be engaging our attention, we
are to build nothing in 1932 except
the relatively small tonnage already
laid down. Before 1936 all our present
destroyers will have passed the age
limit, will be worn out, useless; and
other categories will lose—but why con-
tinue fatiguing details! There is one
thing that we may add and that is that
paring down our naval building pro-
gram has the immediate effect of in-
creasing unemployment tremendously
for 70 percent of the cost of a naval
vessel is for labor. Furthermore. it will
have a tendency toward faulty con-
struction later’ on for, as Secretary
Adams has said, a continuous building
program is absolutely necessary if our
naval designers and constructors are to
gain the proper experience in the evo-
lution of types.

Public opinion properly marshalled
for any purpose exerts a powerful in-
fluence. International public opinion
marshalled for world peace has borne
fruit in the form of the Kellogg Peace
Pact and other treaties of a like nature,
one of which is the Nine-Power Treaty
guaranteeing the integrity of China.
And yet at this very moment China and
Japan, both signatories to these treaties,
are on the verge of war. Perhaps public
opinion expressed in diplomatic notes
from our State Department and from
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the League of Nations will have averted
actual war by the time this is in print
but there is no way of knowing, for
this is the first time the world’s peace
plans have been threatened by a major
crisis. Already there is warfare of a
sort in Manchuria, and war hysteria is
holding sway in both China and Japan.
We seem to recall that, after the World
War when Japan wished to absorb
China, the strength of our fleet was one
of the strongest arguments against the
move. The present situation, however,
in the face of two supposedly strong
treaties, becomes a world crisis. Well
might those treaties become scraps of
paper as others have done in the past.

The United States should not com-
mit the foolish blunder of attempting
to dictate to another nation, but it has
committed itself to use its influence to
help guarantee the peace of the world.
This influence is indeed but a puny
thing when our strongest argument is
simply a diplomatic note. Notes should
have something of power behind them,
and that something must be a fleet that
measures up to the respect we wish ac-
corded us.

Thrift is often a splendid character-
istic but economy can become both a
weakness and an emasculator. It is a
travesty on our national scheme of
things that we who—to exhume an
ancient formula—spend billions an-
nually on luxuries and billions in filling
the Pork Barrel to pander to the smug-
ness of the constituencies of our poli-
ticians, can not spend a hundred mil-
lion or so to build our fleet to the prop-
er balance and maintain our standing
among the nations!

Farm By-products

OME amazing facts were brought to

light in a recent address by Dr.
W. W. Skinner of the Department of
Agriculture. Of the “by-products” of
the farm, commonly called “farm
wastes,” the United States produces
annually, he said, cornstalks, 100,000,
000 tons; cereal straws, 115,000,000
tons; corn cobs, 20,000,000 tons; cot-
ton stalks, 18,000,000 tons; and so on
to a total of 250,000,000 tons.

As Dr. Skinner said, these by-
products are composed, approximately,
of : cellulose, 40 percent; lignin, 30 per-
cent; and carbohydrates, 30 percent.
Of these three, cellulose has the widest
use, being the material from which
rayon and paper are made. So far, how-
ever, little success has been attained in

making paper pulp from these farm
by-products because of several factors.
One of these is the base cost of the
material which must take into account
the fact that if it is not allowed to
rot in the fields, the organic matter it
would thus supply can only be replaced
by expensive fertilizers; others are the
expense of collection, transportation,
and storage of the bulky materials.

As far as the chemists are concerned
there is no difficulty in this matter.
But where they leave off, economists
and engineers must step in and make
comparative investigations of wood pulp
and farm by-product pulp. Furthermore,
Dr. Skinner believes that actual mill-
scale production for several years will
be necessary before the question can be
answered. Farmers need not hold too
sanguine hopes, therefore, that this
additional source of income will be
theirs for years to come.

One Dollar For Ducks

IVILIZATION has many black

marks on its record but one of the
blackest is its failure to protect and
perpetuate our native wild life. Settle-
ments have encroached upon the habitat
of animals and wild fowl. Man has
cleared land of coverts for agricultural
purposes; has drained lakes and thus
destroyed resting, breeding, and feeding
grounds of waterfowl; and despite the
fact that he has made it impossible
for game to hold its own naturally, he
has failed to make adequate provision
either for restoring conditions favor-
able to the natural multiplication of
game or for artificial breeding for re-
stocking purposes.

Sportsmen have been the backers of
every game conservation or propagation
movement of any consequence in this
country. It is they who have sponsored
or forced legislation to prevent com-
mercial exploitation of game; for it
must be confessed that all who shoot
game are not sportsmen. There are still
many “bootleggers” of ducks who shoot
more than the allowable bag and sell
the birds. Sportsmen have fought to
prevent such illegal shooting—have, in
fact, sponsored the legislation that pro-
hibits it, which limits the open seasons
for shooting migratory birds, which in-
creased hunting license fees, and which
provided for conservation and re-stock-
ing.

In this country today there are sev-
eral large game associations the aim of
which is to see that ways and means are



DECEMBER - 1931

found for multiplying the numbers of
game. To their great credit, it may be
pointed out that the programs of these
associations, composed chiefly of sports-
men, include education. in the observa-
tion of game laws, restoration of old
natural game bird refuges and the
establishment of new ones, breeding of
those birds which may be successfully
bred in captivity, re-stocking far be-
yond the bag they are allowed, adequate
enforcement of the regulations to stop
poachers, duck “bootleggers”, and game
hogs, and above all, the adoption of an
adequate Federal game program.

In the November issue of Field and
Stream, a lengthy article calls atten-
tion to the urgent need of a new Game
Refuge Bill with a Federal tax of one
dollar over and above the state hunting
license fee. This small additional charge
which would be paid gladly by all true
sportsmen in the event a Federal pro-
gram of this sort were planned, would
make possible the purchase of lakes
that have been drained and their res-
toration as resting, feeding, and breed-
ing grounds for waterfowl. It would pay
the wages of a greater number of con-
scientious Federal game wardens who
would bring to court those ruthless
killers of game who have little or no
respect for game laws. One dollar a
year from each duck-shooter would in
time provide such a quantity of game
that no shooting season would have to
be curtailed because of a drought in
Canada, as was necessary this year, and
great duck clouds like those we used
to see will again swarm in our skies.

No Dole For Us

HEN Congress convenes in De-

cember, it will be called upon to
consider some form of compulsory un-
employment insurance. Its proponents
will vehemently deny that their scheme
even remotely resembles the dole; but
past experience has shown that where-
ever the state has compelled the accu-
mulation of reserves against unemploy-
ment, it has later on had to supplement
them with the dole. So far no system
of compulsory unemployment insurance
has ever been so well-guarded as to
continue to function in all contingencies
without an allotment of funds from
the public treasury.

The disastrous consequences of the
British dole have been so widely dis-
cussed that there should be no neces-
sity of warning against the adoption
in this country of any scheme of insur-
ance or relief that might degenerate
into a similar costly muddle. Human
nature being what it is, however; it
behooves us to repeat that unemploy-
ment benefits, of whatever character
they may be, stifle initiative and dis-
courage the will-to-work; and the
American workingman, possessing a
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large degree of pride in his own inde-
pendence and capabilities and in Ameri-
can institutions, does not want them
except perhaps as a temporary thing.
It has been said that the American
plan for unemployment insurance,

while being based on the British plan,

Science’s Aim

NOT long ago a layman asked
us to explain the practical
benefits accruing from Ein-
stein’s Theory of Relativity.
From the manner of his asking,
it seemed as though he expected
us to tell him that this theory
could be applied to the design
of a new carburetor for his car,
in the manufacture of a new
paint, or for curing some dis-
ease. This is not intended to
be facetious but merely illustra-
tive of the haziness and even
the misconceptions concerning
the aim of pure science that
have widespread existence in
the minds of people in this day
of almost universal knowledge.
Recently Professor Einstein
explained the aim of physicists
in words which fundamentally,
in our opinion, are applicable
to all pure science. He stated
that physicists are spurred on
in their work, not by a desire to
add to human comfort nor for
technological advancement, but
merely to arrive at a better un-
derstanding of the nature of
the Universe. The theories re-
sulting from the physicist’s
work have their birth in specu-
lation and are the product of
observation and experience.
They lead, Professor Einstein
said, to a simplification of our
knowledge.

In recent years mankind has
drifted farther and farther
away from the classical idea of
culture for its own sake, but we
think there are still but a few
people so practical as our ques-
tioner who, apparently, must
see an everyday application for
scientific research or declare it
entirely worthless. Abstract sci-
ence leads on to thoughts of
higher things, to the answer of
such questions as “What is
matter?” and “What is life?”;
and has as its ultimate goal,
whether declared or not, the
uplifting of man to a mental
plane beyond anything he can
now conceive.

“does not contain the elements which
turned the British plan into a partial
dole,” but we are not so sure of that.
When the British unemployment insur-
ance scheme took effect in 1912, no one
foresaw the war and the depressions
that so radically changed its nature.
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Call it compulsory unemployment in-
surance or dole—we are not in favor of
governmental interference in business.
Rather do we look to business and in-
dustry to take care of their economic
casualties. Jobs must be made for the
millions now out of work, for the mil-
lions who do not desire governmental
charity or handouts. Those jobs can and
must be made by business and industry
out of the lessons learned from sad ex-
perience during the past two years; by
those individuals who have hoarded
their money and have swelled the bal-
ances of the savings banks to an enor-
mous total; and by the government
itself. Help for the unemployed must
have a practical, dynamic quality; not
a passive, sorry-you’re-out-of-work na-
ture that will make the justly proud
American workingman disgusted with
himself for accepting it.

Pilotless Planes of the Future

IGHTEEN persons stepped aboard
a large transport plane of Eastern
Air Transport. The Chief Pilot of the
company, Harold A. Elliott, took off
from the Newark Airport, set his com-
pass course for Washington, threw a
clutch, and abandoned his post at the
controls. The plane flew on steadily
under perfect control for 10 minutes
and then Elliott threw in the clutch,
turned the plane on a course back
toward Newark, again threw out the
clutch, and let the plane fly with no
hand at the controls. In 11 minutes, so
unerring was the aim and so perfect the
control that the plane passed over the
center of Newark Airport.

This flight was the first public
demonstration of the Sperry gyro-pilot
which does everything but take off and
land a plane. The gyro-pilot is simply
the efficient “Iron Mike” of the sea,
invented by the late Elmer Sperry,
changed and adapted to use in the air.
The entire equipment weighs less than
100 pounds and is enclosed in two
small aluminum boxes beneath the
pilot’s seat.

Since the “Dumb Major,” as the new
device has been nicknamed, handles a
plane along a constant compass course
under all conditions of wind and
weather with undeviating precision, it
is said to eliminate the need for pilots
trained in blind flying. That is the way
of all progress: as soon as we perfect
methods of training in blind flying,
something is invented to make such
training not always necessary. In the
future, planes equipped with the “Dumb
Major” may fly on regular schedule
regardless of weather conditions as long
as the visibility at terminals is good
enough for taking off and landing. New
possibilities, therefore, can be seen for
a wider and more confident use of
airplanes.
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Feeding the cows which give milk that has a
vitamin-D content 20 to 30 times that of or-

A

dinary milk, due to the irradiated yeast which
is mixed with ordinary milk-producing rations

A NEW WAY TO CONTROL RICKETS

By JAMES A. TOBEY, Dr.P.H.

FTER three hundred vyears of
A searching for a simple and conve-
nient remedy for rickets, science
has discovered a new and improved
method for the prevention and cure of
this widespread malady. The prompt
adoption of this novel means for coping
with the bone disease which now afflicts
more than half of all babies in the North
Temperate Zone would soon make this
scourge as rare as the once dreaded
scurvy.

This new anti-rachitic procedure elim-
inates the use of costly and troublesome
medicines, chemicals, and therapeutic
devices for the treatment of infantile
rickets. It consists merely of pure milk,
the normal food of all babies, but a milk
in which the content of vitamin D, the
rickets-preventing factor, is augmented
from 20 to 30 times by natural methods.
All milk contains some vitamin D, but
the quantity has never been sufficient
by itself to prevent rickets.

The increase in the anti-rachitic value
of milk is accomplished by scientific
feeding of the cattle. A portion of their
daily rations consists of feeds which
have been skilfully irradiated with ul-
tra-violet light, with the result that vita-
min D is transmitted from the feed into
the milk secreted by the animals. The
process is simple to tell about, but a vast
amount of carefully controlled scientific
research has been necessary in order to
evolve a practical and efficacious meth-
od.

The beginning of this work goes back
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to 1924 when Dr. Alfred F. Hess of
New York and Dr. Harry Steenbock
of Wisconsin announced independently
but almost simultaneously that certain
foods could be irradiated under con-
trolled conditions so that their anti-
rachitic powers could be increased. Sub-
sequently Dr. Steenbock secured a pat-
ent for the process, which he turned
over to the Wisconsin Alumni Research
Foundation. Under this patent various
foodstuffs, such as milk powder, bread,
ergosterol, and yeast have been irradi-
ated and placed on the market. The pro-
ceeds from the licenses are devoted

Dr. B. H. Thomas has conducted

research on the anti-rachitic milk

chiefly to further research for the bene-
fit of humanity.

None of these foods is, however, ex-
actly suited for curing or preventing
rickets in infants, although they may
often be employed with success in the
diets of older children. So the quest
turned to a method for improving the
vitamin-D content of milk itself. After
much experimentation, including irradi-
ation of the cows, which proved unsuc-
cessful, Dr. Steenbock and his co-work-
ers announced in 1930 that the vitamin-
D activity of milk could be improved by
supplementing milk-producing rations
with irradiated yeast. Somewhat later
Dr. W. E. Krauss reported similar re-
sults with irradiated ergosterol.

A?TING on these premises, Dr. B. H.
Thomas of the Walker-Gordon Re-
search Laboratories and Dr. Florence
L. MacLeod of Columbia University
worked out a method for incorporating
irradiated yeast or irradiated ergosterol
in the rations of Holstein-Friesian cows
in a certified milk herd. Irradiated yeast
was found to give the better results, as
10,000 units of the yeast were equiva-
lent to 15,000 of ergosterol, and 60,000
units of the former equalled 135,000
of the latter. The yeast is powdered,
spread out in a thin film and then irradi-
ated for a brief period with ultra-violet
light.

The vitamin D potencies of the butter
fat from the cows fed on these irradi-
ated feeds were tested on white rats,
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as these experimental animals are the
standard for such investigations.. Drs.
Thomas and MacLeod reported last
June (Science 73:618, 1930) that the
vitamin-D content of this certified milk
could be increased at least 16 times
over that in butter fat obtained from
cows which did not receive irradiated
rations.

If this plan works so well on rats, the
query arises: Will it be equally suc-
cessful in human rickets? Dr. Hess pro-
vided the answer to this vital question
by placing 102 infants on certified milk
from cows fed on these irradiated foods.
These babies were treated throughout
the winter of 1930-1931, a period which
provides the most severe test, as rickets
is more prevalent in the winter months
than in the summer when the ultra-
violet rays of direct sunlight operate to
activate vitamin D in the human skin of
those exposed to such rays.

“I'JHE results exceeded our expecta-

tion,” Dr. Hess announced at the
meeting of the American Medical Asso-
ciation in Philadelphia on June 11, 1931.
“The best prevention was obtained with
the milk from cows which received the
greater supplement of irradiated yeast.
This milk not only prevented rickets,
but was able to effect a cure in a small
number of cases in which a test of this
kind was undertaken. In addition, the
infants thrived well and gained nor-
mally in weight. It may be added that
the health and nutrition of the cows also
was excellent.”

Further confirmation of the success
of this new milk in combatting rickets
has been given by Dr. Edwin T. Wy-
man of the Infant and Children’s
Hospital in Boston, where babies have
been fed on this product with excellent
results. These two.clinical tests, carried
out independently by competent phy-
sicians, have amply proved the efficacy
of fortifying fluid milk with vitamin D
as a treatment for rickets.

value. At left above, a series of carts are being filled from
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The great advantage of
this new method of deal-
ing with rickets lies in the
fact that it works auto-
matically. The physician
does not have to prescribe
anti-rachitic agents the
administration of which to
the infant requires the in-
telligent co-operation of
the mother. The method is
also economical, as the
retail price of the milk
need not be increased.
Most important of all, a
scheme is provided by
which rickets can be con-
trolled on a large scale as
a public health measure
instead of through individual efforts
only.

A further advantage of this new pro-
cedure is the availability of certain es-
sential minerals in the anti-rachitic
agent itself. Bone deposition can not
occur unless calcium and phosphorus
salts are present in the human system
and these can be obtained only from
the diet. Vitamin D acts as the stimu-
lating agent, but it must have materials
to work upon.

One of

ILK is the best known source of
calcium, providing this mineral in
ample amounts and in a particularly
assimilable form. The calcium of milk
is, in fact, utilized to better advantage
in the human body than is the same
mineral as it occurs in vegetables, al-
though certain vegetables, particularly
the green, leafy ones, are well supplied
with calcium and are helpful in furnish-
ing it in the well-balanced diet.
According to the consensus of scien-
tific opinion, vitamin D operates to in-
crease the solubility of calcium and
phosphorus in the blood, thus permit-
ting of an increased content of these
minerals in the blood stream and facili-
tating deposition at the bone sites need-

—— i Ly ¥ "
Where many cows are to be fed, mechanization is of great storage. At right above, the irradiated yeast has been added,
and a mash suitable for feeding cows is made with water
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the ultra-violet producing machines
used in the irradiation of yeast for cow feed

ing calcification. If the intake of cal-
cium is too great for the amount of vita-
min D present, the kidneys excrete an
abnormal amount of the mineral. Al-
though massive doses of vitamin D, as
in concentrates such as viosterol, may
do harm, there is apparently a tremen-
dous range of safety between therapeu-
tic and injurious doses. The amount of
vitamin D in the milk reinforced with
this* element is far below the factor of
safety. If a person drank a quart of this
milk, ate half a loaf of vitamin D bread
and took several tablespoonsful of cod-
liver oil, there would still be absolutely
no danger from hypervitaminosis D.
Since June, when Dr. Hess announced
his successful clinical test with the anti-
rachitic milk, this product has been
available to physicians and the general
public, although it is produced only at
one certified milk farm in New Jersey.
As time goes on, however, it will be
more widely obtainable, especially since
the Walker-Gordon Laboratory, where
the new process was perfected, is a unit
in a national milk distribution system.
By this method of dealing with the
age-old scourge of rickets, whole com-
munities of babies can be protected
simultaneously against the disease.
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able advance in astronomy, even in
our stirring times, than the dis-
covery of the real nature and magnitude
of the white nebulae. These objects, dis-
tinguished from the gaseous nebulae by
their color and spectrum, send us light
of just the composition that might be
expected from a vast cluster or cloud
of stars similar on the average to the
sun. But it was less than a decade ago
that Hubble, photographing with the
100-inch telescope, found that the outer
parts of the two brightest and presum-
ably nearest of these nebulae are actu-
ally clouds of exceedingly faint stars.
How some of these stars turned out
to be variables of the important Cepheid
type, and how this gave a measure of
their distance by comparing their ap-
parent and their real brightness, has
long ago been told in these pages. Re-
vised data for the real brightness of
the variable stars have cut down the
original estimates of distances a little,
but they are great enough still. For the
great spiral in Andromeda, Hubble’s
latest result is 800,000 light-years. The
fainter but more open spiral in Triangu-
lum appears to be a little nearer 750,000
light-years. Three other nebulae in
which variable stars have been found
lie at distances ranging from 1,300,000
to 2,400,000 light-years. The thousands
of fainter nebulae of the same general
type must be farther away, but how
may their distances be found?

¢ I \HERE has been no more remark-

HERE are about 40 other nebulae

in which separate stars may be de-
tected on plates made with the 100-
inch telescope under the best condi-
tions. These must be relatively near us
and it is obvious that we are getting
only the very brightest stars among the
multitudes which compose them.

Now in the nebulae whose distances
had already been determined the
brightest stars turn out to be much
alike, their (photographic) brightness
ranging from about 30,000 to 50,000
times that of the sun; and much the
same upper limit of brightness is found
in the Magellanic Clouds which are
nebulae which lie near enough to us
to permit their individual stars to be
visible with ordinary telescopes. This
makes it pretty safe to assume that
among the 40 remoter nebulae the
brightest stars in each give 40,000 times
the sun’s light. The resulting distances
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range from 1,500,000 to 5,000,000 light-
years. Beyond this limit we can no
longer hope to see the separate stars—
only the hazy light of the whole swarm
is strong enough to be recorded.

To go further, Hubble makes the
bold step of calculatiny the brightness
of the whole nebula. Comparing the
light of tl.c whole mass with that of the
separate stars for the 40 cases in which
these can be secn, he finds that on the
average the nebulae are 15,000 times
as bright (photographically) as the
stars; so that a typical system gives
out 600,000,000 times as much light as
the sun. If then we know how bright
the nebula looks, we can estimate its
distance. The results are rougher than

Courtesy Mount Wilson Observatory
Cepheid variables (between dashes)
in a spiral nebula in Triangulum

before, for the nebulae vary consider-
ably in real brightness. Occasionally
our estimate might be twice too great
or too small, but the evidence is that
this would happen in only one case in
eight, so that we would usually get a
good idea of the real distance.

Now at last we can realize how far it
is possible to sound the depths of space.
With the greatest existing telescopes

it is possible to photograph a nebula
of the 21st magnitude—2,000,000 times
farther than anything that can be seen
with the naked eye. If such a tiny speck
of light is really as bright as has just
been figured, it must be at the enormous
distance of 250,000,000 light-years. An
unusually bright nebula indeed might
just be caught by our telescope if it
were half a billion light-years away.

There must be more nebulae beyond
even this limit, so remote that no ex-
isting telescope can reveal them. The
evidence for this is remarkably simple,
depending on mere counts of the num-
bers of nebulae down to successively
decreasing limits of faintness. Suppose
we count all the nebulae in the sky
down to a given apparent brightness;
or if this task is too heavy, in the series
of sample regions covering a definite
fraction of the whole heavens. Then
let us take a lower limit one quarter
as bright as before and count again.
We will evidently now include objects
to twice our former limit of distance,
hence we will get all that lie within a
sphere of eight times the volume we had
at first. Hence if the nebulae are scat-
tered uniformly through space we will
get eight times as many as before. If
they thin out at great distances the numni-
ber we find will increase less than
eight-fold.

UBBLE'’S counts, when analyzed in

this way, show that on the aver-
age the eight-fold rate of increase actu-
ally occurs right down to the faintest
object which can be accurately mea-
sured for brightness. The nebulae are
still there, scattered no more sparsely
than the nearer ones, to the farthest
limit of telescopic vision. The material
universe extends beyond the utmost
limits of our observation. We have
sounded its depths with the longest
line that human skill has yet devised—
perhaps with the longest that human
means can supply—and our final re-
port is “No Bottom.”

An important corollary from this in-
vestigation is that the depths of space
are almost perfectly transparent—clear
of any sort of obscuring matter. If part
of the light of distant nebulae is lost
in transit, the limiting distance at which
one can see them with a given telescope
will be reduced. To get the observed
numbers into the smaller volume of
space we must assume that the nebulae
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are more and more thickly scattered
in space the farther one goes from the
neighborhood in all directions—an ob-
viously inadmissable conclusion.
Though inter-nebular space is clear,
inter-stellar space is sometimes clouded.
The great dark patches of obscuration
which lie between us and the Milky
Way are in many cases conspicuous to
the naked eye on a clear dark night.
Some of these are associated with stars
only a few hundred light-years away.
Others are more remote. Now along the
central line of the galaxy and for some
distance on each side of it, no white
nebulae of the extra-galactic type ap-
pear, even with long exposure. There
must be vast opaque clouds skirting the
outer part of the Milky Way which
hide everything that lies beyond. The
boundary of this obscured region can
be traced on the heavens by plotting
the regions where one observes distant
nebulae or does not. It turns out to be
a zone following the course of the gal-
axy, but of uneven width and with quite
irregular boundaries, as might have
been anticipated. Here and there a few
distant objects are visible through a
gap in the clouds, and in other spots

tlas. Courtesy
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Obscuring matter in inter-stellar
space. Cosmic dust in Ophiuchus

the obscuration appears to be incom-
plete. But the outer boundary is per-
fectly definite, and beyond it the skies
are really clear. Near the mnebulae
themselves, however, obscuring clouds
reappear. Some of the flat disc-shaped
nebulae are turned edgewise toward us,
and these are very often crossed by a
dark band, obviously caused by opaque
clouds lying at the outer edge of the
luminous portion.
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Though the nebulae are scattered
here and there through the whole ob-
servable region of space, they are gre-
garious and cluster in definite regions.
In these clusters there are so many
more nebulae than in an average bit
of sky of the same size that there can
be no doubt that we see a real grouping.
Making allowance for the minority that
lie in front of the cluster or behind it,
we find from the rest more about the
properties of nebulae than we previous-
ly knew.

The range in brightness, for example,
is about five magnitudes. That is, the
brightest nebulae in a cluster are about
ten times as bright, and the faintest one
tenth as bright, as a typical member of
the majority. The corresponding range
in real brightness is from 60,000,000 to
6,000,000,000 times the sun’s light.

The differences in size are more im-
portant and depend upon the character
of the nebula. The smallest are the
nearly circular ones which average
about 1000 light-years in diameter. The
largest are the spirals with widely ex-
tended arms for which the average
diameter is 6000 light-years. The inter-
mediate shapes, more and more oval
in outline or with less extended arms,
are of intermediate size if measured
across their widest extent. If the thick-
ness rather than the breadth is taken,
all the nebulae are of about the same
extent.

HE largest individual nebulae are

of about twice the average size for
their class and the smallest, so far as
can be judged, hardly more than one-
tenth the average; so that the brightness
of a nebula gives a better idea of its
distance than does its apparent size,
especially since a nebula has no sharp
edge and the longer the exposure the
bigger is its image on the negative.

A few nebulae are still larger; for
example the great Andromeda nebula
which by all tokens is really a giant, is
40,000 light-years across. Our galactic
system is still larger and Shapley’s
epigram still rings true: “If the nebulae
are island universes the Milky Way is
a continent.”

Concerning the masses of these vast
systems we know little as yet, but that
little is important. Spectra of some. of
the flattened nebulae show that they are
in rotation, one side approaching us
and the other receding, compared with
the nucleus, at a high velocity. Assum-
ing, as we can hardly avoid doing, that
the outer parts are moving in orbits
under the gravitation of the central
condensation, the attracting mass can
be found when the distance of the neb-
ula is known. Results have been pub-
lished for the Andromeda nebula and
one other. In both cases this mass comes
out about 3,000,000,000 times the sun’s.
Enormous as these values are, they are
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reasonable. The Andromeda nebula
and one other gives out a billion times
the sun’s light and if it was made up
of stars like the sun it would have a
billion times the sun’s mass.

Further evidence in favor of this in-
terpretation is found in the spectrum
of the central regions of this nebula.
Here no stars are visible even on the

Courtesy Mount Wilsan Observatory
A disc-shaped nebula turned edge-
wise toward us, crossed by a band.
The inference has been made that,
if our galaxy could be seen from
without, a somewhat similar band
of cosmic dust would be observed

best photographs, but the light is strong
enough to permit the use ol a spectro-
scope of considerable power. The details
of the spectrum, according to Adams,
indicate definitely that the light comes
from dwarf stars averaging somewhai
later in spectral type and fainter than
the sun.

Such stars give out less light in pro-
portion to the mass than the sun does,
and the swarm of a few billions of them
would closely resemble the Andromeda
nebula both in brightness and mass. If,
however, the stars were bright enough
to be photographed separately at the
distance of the nebula they would have
to be giants hundreds of times as bright
as the sun but on the average only five
to ten times as massive. A cloud of such
stars as bright as the Andromeda neb-
ula would not be nearly as massive.

The spectroscopic evidence, therefore,
that the central part of the nebula is
made up of smallish stars, -suffices to
explain why it is so massive and why
our telescopes do not resolve it. Why
there should be numerous very bright
stars in the outer regions of the nebula
and none in the dense central portion
is a problem whose answer must be left
for the future.—Mount Wilson Observa-
tory, October 3, 1931.
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A land plane taking off from the flying deck of the U. S. S. Saratoga with others prepared to follow

BETTER ENGINES
FOR NAVY PLANES

By COMMANDER C. AL POWNALL, U. S. N

Head of Power Plant Design, Bureau of Aeronautics

MERICAN aviation engine develop-
A_ ment is a subject which deserved-
ly is receiving more consideration

daily from the American public. This
fact was clearly emphasized during the
last Congress when a special appropri-
ation of 220,000 dollars was allotted to
the Navy to be spent specifically for
high-speed development of naval air-
craft. The remarks which follow have
to do with aviation engine development
solely as it applies to naval aeronautics.
To draw accurate comparisons be-
tween the military effectiveness of the
planes of one nation and those of an-
other is a difficult if not impossible
task. Short of war, there is no clearly
defined yardstick for measuring mili-
tary effectiveness of aircraft. The de-
fense plan of any nation is individual
and distinct. The fact that one nation
chooses to use certain load and power
factors in the design of its various
types of aircraft, and another nation
chooses differently, is no criterion of the
lack of design skill of one over the
other. The law of gravity shows no
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favorites as between nations or indi-
viduals. It follows then that the fact
that America has had no entry in the
famous and much publicized Schneider
Trophy classic since 1926 does not im-
ply directly that the air forces of the
United States are woefully lacking in
performance and effectiveness as com-
pared to the air forces of other nations.

E more experienced and enlight-
ened we become in the knowledge of
aeronautics, and the better we under-
stand both the limitations and capabili-
ties of the modern airplane, the more
clearly do we realize that each aviation
operating project is distinct in itself.
Mail planes, passenger-carrying planes,
pleasure planes, and Army and Navy
types, although in the same general
class as airplanes, are in reality vastly
different from the standpoint of aerody-
namic design characteristics, and as
such are not readily capable of inter-
changeability. The Navy’s operating
problem is peculiar to the Navy, for the
simple but basic reason that the ma-

Y a process of normal en-
gineering improvement, our
naval aircraft engines are rapid-
ly approaching the limitations
of the basic type. Strangely,
since the Navy’s air force must
of necessity keep pace with those
of other nations, the Navy has
not enjoyed the privilege of en-
gaging in scientific research in
engines—the original develop-
ment of new and untried engi-
neering ideas. Congressional
appropriations for this specific
purpose are badly needed, not
only for the distinct advantage
that the Navy may gain there-
by, but also that commercial
aviation may benefit, as it al-
ways has done by naval devel-
opments.

At our request, Commander
Pownall treated this important
subject in the manner we sug-
gested and the resulting article
is presented here with the ap-
proval of Rear-Admiral W. A.
Moffett, Chief of the Bureau of
Aeronautics, Navy Department.
—The Editor.

jority of our planes base on board ship
and operate over the sea.

This major fact exerts considerable
influence upon the design factor of the
airplane. The daily operating routine
on board the carriers Saratoga and Lex-
ington, in which squadrons of so-called
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land planes take off from the carrier
decks, perform their allotted battle tac-
tics against planes and ships distant
from shore and the carrier decks, and
upon completion, return and alight on
board, illustrates more clearly than
words the true story of naval aviation
development. The fact that such opera-
tions are carried out with ‘continuous
success almost daily, far distant -from
shore or any suitable landing place,
placing almost sole reliance in the re-
liability of the airplane power plant,
bespeaks of itself a standard of en-
gineering reliability and perfection that
one scarcely appreciates, so common-
place has it become. In this respect,
the airplane follows the automobile. It
is not so many years ago that the auto-
mobile was anything but a reliable form
of transportation. Its short-comings
were numerous. Today we place de-
pendence upon it as an assured means
of transportation throughout our daily
life, and scarcely bother to ponder the
reasons why.

FEW years ago the airplane engine

was basically unreliable as com-
pared to modern standards; conse-
quently the airplane was basically a
dangerous machine. Hardly a pilot of
those days who has not experienced one
or more forced landings due to engine
trouble. Today, airplanes nose their way
across the sky, over sea and plains,
with the methodical constancy of one’s
own heart beat. Such air achievement,
simple as it may seem, deservedly ranks
with the great scientific accomplish-
ments of all times. It is a fine testi-
monial to the brains and courage of the
American engineering profession. It is
fitting that in an article of this kind we
should pay homage to those early fliers
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and engineers whose faith and per-
severance have made aviation what it
is today. Many paid the price of pi-
oneering with their lives or fortunes.

It is an interesting commentary on
the design ability of the aviation
engineers to note that as the airplane
engine has improved in performance
throughout the years, it has likewise
improved in reliability and durability.
For example, a few years ago, a Navy
service engine of a given piston dis-
placement was rated to develop 350
horsepower at 1800 revolutions per
minute. Today the same basic engine is
capable of 500 horsepower at 2200
revolutions per minute and with a
greater degree of reliability than ex-
isted in the 350 horsepower engine.
Another engine which was originally
rated at 525 horsepower is today a 650
horsepower engine.

Of far-reaching importance in ob-
taining added performance with the
same or better standard of reliability,
has been the improvement made in
fuels. It can be said with a fair degree
of accuracy that for a given piston
displacement, the power output has
been increased some 40 percent in 10
years. Of this 40 percent increase, it is
estimated that from 10 percent to 15
percent can be credited to better fuels
available. Our oil companies are in-
itially air-minded and have contributed
a very important part in making the air-
plane better and more useful to us all.
It is my opinion that the succeeding
years will be as prolific of development
as has been the past.

As stated by an eminent engineer,
“The price of progress is trouble,” and
to “trouble” may be added: dollars.
Both the automobile and airplane in-
dustries have maintained a rather con-
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servative engine development policy.
No radically new theory has been forth-
coming. The accepted service engine
of both the automobile and the airplane
still operates on the old basic conven-
tional Otto four-stroke cycle. Concentra-
tion has been placed upon perfecting
this type. Compression ratios have been
increased gradually, comparable to the
improved fuels available. The various
systems of the power plant upon which
power-producing elements are ever de-
pendent—the fuel, ignition, cooling,
lubrication, and transmission systems—
have been greatly improved. Today the
modern automobile and airplane power
plants are gradually reaching the high
point of development and perfection,
approaching the limitations of the basic

type.

HEN we consider development,

there are two courses to pursue.
They are parallel and closely allied,
but in reality they are distinct in them-
selves. One we may label as normal en-
gineering improvement, the other one
scientific research.

Normal engineering improvement is
carried out continually by both the
automobile and airplane industries.
This year’s car is better mechanical-
ly and thermodynamically than last
year’s; incidentally it is a better value.
Likewise this year’s Navy fighter is a
little better and a little faster than last
year’s. The boards of directors of the
automobile industry decide how much
improvement is necessary to stimulate
sales. In the aviation industry, the
Army and Navy to date constitute the
largest individual buyers of aircraft.
The airplane industry has not enjoyed
the large and steady profits of the sister
industry. If the Government would have

Two Wright engines used in Navy planes. The one at the gine. The latter represents an improved design with better

left is the older and the one at the right is the modern en-

aerodynamic characteristics and is of much greater power
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improved airplanes, it must of itself pay
for such improvement. Congress an-
nually appropriates about 2,000,000
dollars to the Navy for this purpose.
This amount is broken down and sub-
divided to take into account every
aliquot part of the airplane from pro-
peller to rudder. Approximately one
fourth of this amount is usually allo-
cated specifically for power plant im-
provement. The initial purpose for such

- - e
Ofticial Photograph, U. 8. Navy
A line of Navy planes, chocks under the wheels, being warmed up

expenditure is to make our naval air-
craft in their entirety and of all types,
more effective as weapons of our na-
tional defense. Development under this
category is predicated upon the basic
design consideration of obtaining added
performance with the same or better
standard of reliability and durability.

MERICAN commercial aviation ben-
efits greatly by this development
work. Many of the improvements peri-
odically accomplished for the military
forces find resultant application in
commercial aircraft. The degree of im-
provement obtained is predicated pro-
portionally to the amount of funds
available for such specific purposes.
The point of saturation of the design
ability of the American aviation engi-
neering profession has not been ap-
proached.

Neither the aviation industry nor the
Navy has enjoyed the privilege of en-
gaging directly in scientific research as
such. By scientific research is meant
the development of new and untried
engineering ideas. It is recognized that
to increase the effectiveness and useful-
ness of the airplane, it must go faster,
and its engine must weigh less per
horsepower developed, must be smaller
in frontal area, and must burn less fuel.
Notwithstanding the enormous prestige
now enjoyed by the steam locomotive
as a means of transportation, progress
has decreed that it must give way to
something new and better in the form of
the electric locomotive and the internal
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combustion engine. By the same token
it is felt that the time has arrived to
supplant old with new ideas in aviation
power-plant development.

There is no lack of ingenuity on the
part of the engineering profession, nor
is there a desire to sit back and avoid
the cost and trouble of progress. Vari-
ous reputable engineers throughout the
land and abroad have formulated their
ideas, but simply lack the capital with

which to design, test, and build. For
example, Mr. Ricardo of Great Britain
advocates the sleeve valve engine as a
practical means for greatly increasing
the B. M. E. P. over that obtainable
with the conventional poppet type en-
gine. Others advocate the revival of the
two-cycle type, whereby it may be pos-
sible to increase the power output per
cubic inch of piston displacement
twofold. Others advocate laying the
cylinders parallel to the longitudinal
axis of the airplane, thereby greatly
decreasing the frontal area; others ad-
vocate the specific design of an engine
to lay within the wings; not to mention
the development of the airplane Diesel
engine, and many others.

O confront these men with the de-

mand that they produce, on the first
attempt, something the equal of or bet-
ter than a perfected type, is an un-
reasonable requirement. The path of
engineering progress is not so simple.
The price of development of the Ger-
man Diesel engine is readily expressed
in terms of years of time and in mil-
lions of dollars, trial and re-trial.

From the beginning of time, man
has delighted in deeds of skill, whether
it be physical combat, business sagacity,
athletic contests, or pure racing. With
the advent of the gasoline engine into
our daily life, a new conception of the
term “speed” was evolved. Our con-
ventional automobile increased in speed
along the highway from 15 miles an hour
to 60, 70, and more. Most of us delight
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in the thrill of going fast. Automobile
racing, motor boat racing, and airplane
racing became a new and absorbing
form of sport and recreation. Unlike
other forms of sport where personal
skill and physique of the contestant are
controlling factors, power racing is a
test, not only of the operator, but of
the designer as well. It is in reality a
race of engineering design wits.

Equitable competition develops per-
fection. Without competition the design-
ers are inclined to become complacent
and contented with their offerings to the
engineering art. The designer knows
better than anyone else the inherent
weakness of the man-made machine.
The effect of competition has psycho-
logical as well as material aspects.
Power speed racing, in which the child
of the designer’s mind is pitted against
that of another, awakens him from his
prosaic mathematical point of view and
tempts him to trust the gods just a little
in the hope of winning. The racing
machine, whether it be automobile, mo-
tor boat, or airplane, becomes a sort of
stimulated robot.

T is clearly recognized that the Navy

cannot of itself act as a promoter of
airplane racing chassis. At the same
time such races as the Schneider
Trophy, Thompson Trophy, and others,
achieve their objective—aviation devel-
opment—by resorting to man’s inherent
sporting instinct to stimulate mechani-
cal and aeronautical skill in the effort
to make the airplane better and more
useful to mankind. It is a means best
suited to pull out into the open a prac-
tical thesis from scientific laboratories.
As such, the Government would be
short-sighted if it remained aloof.

By reviewing the record of the
Schneider Trophy Races, it is interest-
ing to note that in 1913 the race was
won at a speed comparable to the ordi-
nary highway cruising speed of today’s
automobile, that is, 45.75 miles per
hour. Few in those days could imagine
that in 16 years’ time it would be pos-
sible to develop an engine and airplane
capable of speeds in excess of 300 miles
per hour. It is significant to note that
the stimulated racing performances of
1923, 1924, and 1925 now find duplica-
tion and application in the fully loaded
and accepted combat plane of 1931.

It is the earnest hope that Congress
will see fit to entrust to the Navy
such funds as they deem proper to en-
gage in progressive scientific research
with the American aviation industry.
Through such action on the part of the
Government, American aviation, in its
entirety, can and will develop the best
that man can devise, and in the end
make the airplane increasingly use-
ful not only to our national defense
and to commerce, but to mankind in
general.



Gondola car with its
full complement of mer-
chandise containers. The
sectional sides allow the
containers to be removed

SPEEDING UP RAILWAY FREIGHT

N improved type of container for
railroad freight use which does
away with the use of cranes for

loading and unloading has just been
put into service and will go a long way
to assist the railroads in handling small
shipments economically. This smaller
container is largely dependent for its
success on a cleverly designed gondola
car, the invention of Mr. G. C. Wood-
ruff, Vice-President of the L. C. L. Cor-
poration, which leases equipment to the
railroads. In this car the sides drop in
sections which permit the containers to
be removed sideways by means of lift-
ing tractors. Each section of the side of
the car forms a bridge or gangway in
connection with the fixed platform of
the station. After the containers are re-
moved from the cars they
can be loaded by the trac-
tor onto a trailer for trans-
portation to the consignee’s
premises or hauled directly
to an exchange distributing
station.

The containers them-
selves have a capacity of
426 cubic feet. They mea-
sure 7 feet 2V5 inches in
width, 8 feet 2 inches in

Bulk freight may be brok-
en either at the freight
station or at consignee’s
own place of business

height, while the length is
9 feet 3V inches. Eyes and
straps are provided so that
they can be lifted if neces-
sary. The containers weigh
about 3000 pounds each and
have a carrying capacity of
from 7000 to 10,000 pounds.

The container is used in
two ways as follows: First,
for transportation from one
shipper to one consignee
where the shipper has
enough tonnage to warrant
using containers; second, by
consolidators who substitute
themselves for the individual
shipper or consignee and by
gathering up a large number

Here is shown a busy freight exchange station at an important junction. The
movable containers present an easy way of classifying freight for all stations

The process of lowering the sectional sides
of the car is simple. Each forms a gangway

of small packages produce a container
load very near the maximum, and act as
distributors at the point of destination.
For express shipments small containers
are ideal as a whole car load of con-
tainers can be emptied much quicker
than can an express car, and two gon-
dola cars with containers have a carry-
ing capacity equivalent to that of three
express cars.

Freight for separate stations can be
placed in containers which can be
drawn off with a minimum loss of time.
This time loss is considerable with the
usual “way freight” method of hand-
ling. The container cannot be opened
while it is on the car. It is either
locked or sealed prior to being put
on the car so that theft is well nigh
impossible; therefore claims for dam-
ages are practically eliminated.

This plan of transporting merchan-
dise seems to afford an excellent means
of meeting motor truck competition
which is making such inroads in both
the freight and the express businesses.
In the comparatively few months that
the containers and special cars have
been in use, their number has increased
rapidly. The cars and containers were
fabricated at the Berwick, Pennsylvania,
plant of the American Car and Foundry
Company where the writer of these lines
recently saw them under construction.
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The Stony Gorge Dam

which stores up a wealth of
water for the Orland Project, California, and thus

has all the potentialities for the production of luxuri-
ant crops and the consequent prosperity of farmers

MAN-MADE OASES IN AMERICAN DESERTS

HIS year the Subcommittee of the
House of Representatives on Ap-
propriations for the Interior Depart-
ment spent a large part of the summer
in the far West, studying the operations
of three bureaus of the Department:
Reclamation, Parks, and Indian Affairs.

“Why are you doing this?” one of
the members was asked. “Is it a junket
or is it preparation for an economy
program?” “It is neither,” was the re-
ply. “It is preparation for an efficiency
program. We need first hand knowledge
of conditions.”

For many years the Interior Depart-
ment has been the principal settlement
and development agency of the country.
As custodian of the public domain, with
its potential farms and mines, it held
the door of opportunity that attracted
the adventurous and enterprising. When
settlement reached the arid region where
irrigation is necessary to grow crops,
then the water of streams rather than
the land in their valleys became the im-
portant resource. Whoever controlled

380

By DR. ELWOOD MEAD

Commissioner, Bureau of Reclamation

the water controlled the use of the land.

This was a new idea to people whose
ancestors came from rainy, foggy Eng-
land. It took a half century to under-
stand its significance, and public opinion
is not yet fully informed of the impera-
tive need of water conservation or the
great national benefits received each
year from the diversion and use of
streams.

S population has increased, the de-
mand for water has increased and

the controversies over the ownership of
streams have increased in like measure.
The West needs above all things plans
and policies for conserving and using its
large rivers. That need is becoming
acute by the growth of cities. Cherry
Creek once furnished all the water Den-
ver needed. Denver authorities filed on
Cherry Creek and were content. Farm-
ers filed on the water of South Platte
River on which Denver is located. When
Cherry Creek was exhausted, Denver
had to go to the mountains and tunnel

through them to get the water its people
must have. The water of City Creek was
once sufficient for Salt Lake City. Now,
however, a dozen streams contribute to
its water supply. San Francisco and
Oakland once depended on storages in
the surrounding hills. Now they have to
go to the high Sierras.

With rare exceptions cities can pro-
vide their own water supplies. They
have wealth and the necessary organi-
zation, but with irrigators it is different.
They have neither the money nor the
credit required to build the storage and
diversion works needed to conserve and
use the important rivers of the arid
region. Outstanding examples are the
Hoover Dam and All-American Canal
now being built at a cost of 165,000,000
dollars to regulate and make possible
the use of the Colorado River. Hence, so
far as reclamation was concerned, the
investigation of the Committee was con-
fined to Federal irrigation projects, com-
pleted, under construction, and pro-
posed, 20 such projects being visited in
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the course of the trip. Some of the
economic and engineering results of the
Federal reclamation policy, as found by
the Committee, are summarized as fol-
lows:

The area irrigated in 1930 with water
from Government works was 2,790,856
acres, and the area cropped was 2,805,
460 acres, producing crops valued at
119,661,820 dollars. Since water was
first available in 1906, the cumulative
value of crops grown on land irrigated
from Government works is 1,761,929,-
500 dollars, which is about seven times
the amount the bureau has expended
to date. In 1931 there were on the pro-
jects 40,354 irrigated farms, with a
population of 165,956; 213 cities and
towns, with an additional population of
472,723; 688 schools; 724 churches;
and 120 banks, with deposits of 134,261,-

170 dollars and 226,014 project and non-
project depositors.

What has been achieved by the bureau
and the water users on the Federal irri-
gation projects is an indication of the
economic importance of irrigation in the
development of the West. A tremendous
change has taken place in the West dur-
ing the past half century in its attitude
toward irrigation and its relation to the
welfare of this section of the country.

The activities, the hopes, and plans
of the arid states of 50 years ago were as
unlike those of today as the covered
wagon of that period is unlike the auto-
mobile of today. A few illustrations will
show this. Cheyenne in 1880 was, as
now, the capital of Wyoming. It was
also a center, probably the chief center,
of the range stock industry. The domi-
nating idea was that no life was so
alluring as to range cattle and sheep
on the free and unrestricted public do-
main. The grass eaten by the flocks and

illustrates the character of the land that is reclaimed: a sec-  water. It is to be noted that this crop does not compete with
tion -of the desert covered with sagebrush. In the center is a  those of the east. Below: Thoroughbred sheep in alfalfa
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herds cost nothing. There was little pro-
vision for winter feed. If anyone realized
that the grass could be destroyed by
over-stocking and that the industry
could survive only by combining it with
irrigation, he kept it to himself. The
universal desire was to keep conditions
and their business unchanged.

Julian Ralph, seeking facts for his
book “Our Great West,” came to Chey-
enne, was told by one of the leading
stockmen that irrigation and farming in
Wyoming were impossible, that only de-
luded visionaries advocated it, that Wy-
oming was suited only to the range cat-
tle business, and that those who talked
irrigation would spoil a horn without
making a spoon. Today Wyoming has
one of the best administered irrigation
systems of any arid state. Irrigation
saved the livestock industry and no one
works harder for more canals and more

The glistening silver that is not mined but flows in ditches made possible this
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shrunk to 6,000,000 dollars. The great
Argo and Grant smelters at Denver have
been torn down. There are no others to
take their place. The processions of ore
trains that once came out of the rich
canyons of Boulder Creek and the
Platte and Arkansas Rivers are gone,
and hundreds of miles of railroad tracks
have been torn up and carried away.
The leading railroad from Denver to
Leadville has been abandoned. If in
Colorado there had been no other re-
source to take the place of the declining
minerals, if some other profitable em-
ployment for labor could not have been
found, Denver today would be a de-
cadent mining town with grass growing
in some of its streets as it does in Lead-
ville and Cripple Creek.

The resource was there. It was the
water of its streams replenished from
the snows on its mountain summits and

i - -

up-to-date home of an irrigator-farmer on the Carlsbad Project, New Mexico

reservoirs than the cattle and sheep
owners of Wyoming who in summer
pasture their stock on the public range.

In place of mines, like the Comstock
in Nevada, the Little Pittsburgh in
Colorado, or the Ontario in Utah, we
have great irrigation projects like Im-
perial Valley in California and Yakima
in Washington. We have power projects
like the Southern California Edison in
California, and the Idaho Power Com-
pany in Idaho. One pumps water to
irrigate thousands of acres, the other
provides electricity to light 10,000 farm
homes. We are creating a new industrial
empire based on the conservation and
use of water.

Statistics are tiresome, but they show
as nothing else can how the collapse of
the West, threatened by the decline in
mining, was averted by the growth of
irrigated farming. In 1900 the gold and
silver output of Colorado was about
50,000,000 dollars; in 1930, it had
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the wonderfully fertile soil of the val-
leys which border those streams. To-
gether they have created an agricultural
industry giving employment to more
people and yielding more certain and
larger returns than the mines ever did.
Denver has become a center of produc-
tion of crops requiring intense culture
and having high acreage value. The
Rocky Ford cantaloup and the Greeley
potato are known in the markets of
every large city. As a result, the dis-
mantled smelters have been succeeded
by beet sugar factories. One of the
largest creameries in this country is in
Denver, and the value of the dairy prod-
ucts of Colorado has grown in 30 years
from less than 4,000,000 dollars to
nearly 23,000,000 dollars. Meat packing
plants and canneries for fruits and
vegetables rival those of the large cities
of the Middle West. Water has replaced
gold and silver as the mineral of first
importance in this state.

HE experience of Colorado has been

repeated in every state where the
mining of gold and silver was once im-
portant. The gold and silver output of
Montana in 1900 was over 13,000,000
dollars. By 1930, it had shrunk to less
than 4,000,000 dollars. The returns from
the gold and silver mines of Washington
in 1930 were less than one tenth of
what they were in 1900. The Comstock
Lode in Nevada turned out in 20 years
bullion worth 278,000,000 dollars. To-
day the costly homes and business
houses of the city it created are ruins,
the great mine is worked out and noth-
ing like it exists in any state.

Gold is not renewed when the mine
is worked out; the miner must look for
a job elsewhere, and the store and the
boarding house have to migrate with the
worker and his wages. This situation
has been saved wherever irrigation was

Threshing- alfalfa seed, Valley Division, Yuma Project, Arizona-California.

The machinery on irrigation projects comes from eastern industrial centers
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possible, where the miner could shift
from digging the precious metals to dig-
ging canals to divert water and reclaim
deserts. Boise, Idaho; Phoenix, Arizona;
Yakima, Washington; and Denver, Colo-
rado, are only a few examples of the
prosperous transition from mining to
irrigated farming wrought by the con-
servation and use of streams.

NCE a river is diverted and the arid,

sunburned land below the ditch is
subdued, there are employment and in-
come. Irrigation not only brings the
surest return of any form of agricul-
ture, but the water on which it depends
is renewed each year. It will last as
long as snow and rain fall and rivers
run. Complete development of the West
could, however, come only through res-
ervoirs to store floods, and the costly
regulation of large rivers. This task was
too great for the individual or group of
individuals. It was beyond the resources
of the undeveloped states with their
shrinking income from mines. Federal
reclamation was born to meet a national
economic need and a crisis in the busi-
ness and industrial life of the arid
region.

Starting in 1902, the Reclamation
Bureau took over works begun by over-
sanguine and inexperienced pioneers.
It became a rescue agency. The Salt
River project in Arizona needed a reser-
voir to store its floods; the Government
spent 12,000,000 dollars and built the

s, ¥ [e®
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A pioneer of the new day irrigates his garden, the water soaking into the

parched soil, the desert just beyond.

——

An irrigated, healthy orchard produces an abundance of fruit where perhaps

only sagebrush grew a few years ago, on the Grand Valley Project, Colorado

great Roosevelt storage work and re-
built the canals and laterals. Marooned
settlers on the Yakima Valley in Wash-
ington were out of money. Their canal
was unfinished. They lacked means of
borrowing. The Government took it
over, spent 23,000,000 dollars, built four
reservoirs, and is building the fifth,

which is badly needed, this year. The
same kind of development has gone on
in every arid state. What has been the
result? This extension of irrigation has
saved these states from grass-grown
streets, declining population, and bank-
rupt railroads. In the 10 years from
1920 to 1930, the carload shipments of

Klamath Project, Oregon-California

fruits and vegetables from Arizona in-
creased from 1615 to" 16,835. The value
of fruit produced in 1899 was less than
97,000 dollars. By 1929 it had grown to
3,952,000 dollars.

In Washington, in 1909, the orchards,
nearly all irrigated, turned out 2,672,
000 bushels of fruit. In 1929 this had
grown to 26,656,000 bushels. This ex-
plains why the nearby mining towns
were not abandoned. The value in money
of these orchard products and small
fruit in 1899 was less than a million
dollars; in 1929 it was 50,625,000 dol-
lars. In Idaho the value of dairy prod-
ucts has grown in 30 years from a little
over a million to more than 17,000,000
dollars. A similar record of increase in
value of the products of irrigated farms
is shown by every arid state. Those
products require skill. They give good
wages to labor.

Few in the East realize how much
irrigation has contributed to the income
of their factories and to the payment
of interest on the stock and bonds of
transcontinental railroads. This support
is needed now and will be increasingly
needed in the future. The continuation
of irrigation development as a national
policy insures the progressive growth of
every western city, with all that this
connotes in the economic life of the
Nation as a whole.



POLAND BECOMES A MARITIME NATION

By JACQUES BOYER

HE famous Polish corridor, for-

merly having as its only outlet to

the Baltic the Free City of Danzig,
now has a large bay-window, an all-
Polish port, looking directly north upon
the freezing water of the Baltic Sea.
This corridor had long been a bone of
contention between Germany and Po-
land. Now, with Danzig and the new
Polish port, Gdynia, it promises to be-
come a powerful rival of its European
maritime competitors.

For over five centuries Poland has
been dreaming of and mapping out a
route to the sea—a route which would
enable her to build up a merchant
marine—but her ambitious wish re-
mained only a mental picture until after
the World War brought devastation and
bloodshed. The Treaty of Versailles
gave Poland the opportunity to carry
out her plans and she can now send
her products out to the cities of the
world through her own port. The prob-
lem of laying out this port has not been
an easy matter, and credit for its suc-
cess is equally due to the far seeing
men of Poland and to the French capi-
talists and engineers. One without the
other would have been futile, and the
Danzig bay-window would still be
nothing but a blue print.

HE ink on the great Versailles docu-

ment was hardly dry, when, to the
discomfiture of the German Imperial-
ists, the Allies sliced off a portion of
East Prussia and handed it over to
Poland with the recommendation that
she use it for peaceful trade. She was
also given the right to use the port of
the newly created Free

tic Sea. Technical studies of several
sites were made. The small fishing vil-
lage of Gdynia, some 12 miles north-
west of Danzig, was finally selected
as the most appropriate location for
a port because of the natural condi-
tions of the surrounding territory. All
about the fishing village was a vast
semi-swamp country with the few
patches of higher land rising not more
than a few feet above sea level.

This entire territory is cut into two
sections by a small stream some 4500
feet long and at some places 30 feet in
depth. There is no great danger of the
port being filled up by earth brought
down by the torrential rains because the
hills which form the watershed for the
stream are low and the current is not
rapid. These same hills, together with
the peninsula of Hel, 21.7 by 1.5

miles, form a natural wind break
against strong north and northeast
breezes common to this district. Thus
the engineers could plan for a safe
harbor for ships. Other water courses
on neighboring terrain make possible
future expansion of the port as the
establishment of new industries and
towns make such a harbor necessary.

It took Polish politicians three years
to decide on the location and to sign
the contract. The engineers had their
plans ready and as early as 1921 the
Diet voted necessary credit for the con-
struction of a pier over 1312 feet long.
But there were technical difficulties and
many consultations. Finally, after many
discussions with French, Italian, and
English firms, on July 4, 1924, Joseph
Kiedron, then Minister of Commerce

and Industry, signed a contract with
the firm of Schneider

City of Danzig. Then
a new problem arose
upon the discovery
during Poland’s strug-
gle with Soviet Russia
in 1920 that Danzig
could not be used by
Poland for military
purposes. After more
delay and more con-
ferences the matter
was adjusted by the de-

Copyright American

Hersent and Societe de
Constructione des Ba-
tignolles in which the
‘ latter assumed the re-
sponsibility of super-
vising the whole task.
The contract has been
modified somewhat dur-
ing the construction
in order to meet new
and unforeseen condi-
tions. In its original

'
cision to create a new erpls . Authp Company form, the contract
outlet to the sea. \\. N tion No. 5191 called for the construc-

So in 1921 Poland’s ‘-QLUXE.HB .rf-"ﬂ"\- % i tion of a mole or jetty
problem was to find a N . \ CzECHo. “'\{ i on the northeast sec-
suitable spot for a port Seale of Miles *SLOVAKIA LR ' tion 2427.8 feet long;
on the narrow strip of 0 100 200 300 400 3 emmemy N~ ,,L_,\ a breakwater and a
land allotted to her on s i oM ™ second mole 4039 and

the shores of the Bal-
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The Port of Gdynia, on the Baltic, in relation to nearby countries

18,553 feet respective-
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Marshal Pilsudski Basin, one of the several that have been constructed in the
port to take care of the vessels of large naval, commercial, and fishing fleets

ly; a pier-head from 26 to 32 feet in depth
and 10,166,000 square yards capacity.

The enterprise progressed with re-
markable rapidity because of modern
engineering and favorable local con-
ditions. Two methods were chiefly em-
ployed in the construction of breakwater
and jetties. The first used was the
well known method of “joined piles”
filled with stones to support a solid
barrage; the other method called for
the construction of reinforced concrete
caissons. The foundation of the walls
of the piers were constructed of sheet-
ing piles in shallow water and concrete
caissons in deep spots.

HE first work was started on the

northern mole which follows the line
of the Oksyvia Hills. This jetty is of
frame construction, it having been
found that the wood would resist de-
terioration due to the scarcity of ship
worms and devastating mollusks in the
Baltic Sea. The first two 26-foot piers,
namely the northern basin and the coal
basin, are constructed from ordinary
piles with casings of sheet-pile. Over
these is built the superstructure of re-
inforced concrete. These piles are from
9.8 to 11.9 inches in diameter. Some
are placed in vertical positions and
others at an angle so that the structure
may better withstand the pressure of
sand and water and the agitation
caused by vessels. The concrete super-
structure consists of a horizontal slab
built on the top of the piles. Vertical
concrete walls rise from the sea and
are crowned by a granite structure.
The slabs are filled with sand up to
their crown.

The east mole, the south mole,. and
the breakwater, also piers 8, 9, 10, and
12 are built upon caissons of reinforced
concrete placed one above the other
upon bed rock and all are filled with
sand. After several trials, a uniform
type of caisson was adopted. They

measure from 27.8 to 41 feet high and
from 19.6 to 59 feet long, and are di-
vided into compartments by transverse
bulkheads. These caissons were built
on sandy ground only 35 or 40 inches
above the sea level, lying on their sides,
with bottom ends turned towards the
water. The engineers used a very in-
genious method to float the completed
caissons. The sand was gradually

washed away from under them until
they stood upright and floated into the
sea by themselves. They were then
towed to their designated place, filled
with water, and sunk. Later the water
was pumped out and they were filled

The manner in which caissons were
constructed on the shore, washed
into the water, floated, and sunk

with sand. The superstruc-
ture of reinforced concrete
was then built over them in
the ordinary manner.

The military port, which
was built before the com-
mercial port, consists of a
basin 984 feet square situ-
ated near the end of the
northern jetty. These works
were constructed between
1926 and 1928. On the
south side of the commer-
cial basin, the contractors
have undertaken the con-
struction of a fishing port.
For this there is a jetty of
931 feet and a mole of 328
feet, thus creating a basin
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large enough for a sizeable fleet.

As the traffic of the port of Gdynia
increased rapidly, the Polish govern-
ment in October, 1928, provided for the
construction of a greater port. These
new facilities are scheduled to be com-
pleted in 1934 and include a new basin
10,625 feet across with piers from 20
to 32 feet in depth. The fishing port
mentioned above will be further de-
veloped by deepening a present canal.
This is being constructed jointly with
Czecho-Slovakia and will be used by
that country as well as by Poland.

It is estimated that at the end of
1933, Poland will be able to handle
through this port a vast quantity of
merchandise. As a matter of comparison
we note that Havre, with all her im-
provements, has a port of only 11.18
miles and Marseilles has one of 13
miles, while Gdynia has 74.5 miles
completed and in 1933 it will exceed
93 miles.

HE increase in Gdynia’s shipping

tonnage is phenomenal. In 1924,
only 24 ships entered her port, with a
tonnage of 14,352. In 1927 there were
530 ships with a tonnage of 432,939; in
1929, 1500 ships entered the port with
a total tonnage of 1,445,288. This year
the tonnage will far surpass 2,000,000.

The important products which pass
through the port of Gdynia include rice,
chemicals, minerals, tobacco, shell for
buttons, herring, and similar commodi-
ties. Poland exports through the city
a great deal of wood, cement, and eggs.
There are vast modern cold storage
plants to take care of the perishable
food stuffs. For the coal brought from
the Silesian mines, there is a separate
basin which alone can take care of
1,694,000 tons at one time.

At this writing the little village of
Gdynia has developed so rapidly that
it has a population of 30,000 and mod-
ern homes, schools, and theaters. Po-
land has the vision, the capable men,
and the capital (partly French) to back

her future maritime expansion.

After the caissons were sunk in place, the super-
structure of reinforced concrete was built up



HAS FOREST CONSERVATION

HE condition of the timber and
lumber industries is perilous; in
fact, it is ominous.

In timber ownerships and the timber
and lumber industries $10,000,000,000
are invested, and they ordinarily furnish
employment to hundreds of thousands
of men in regions which offer no other
industrial employment. The lumber in-
dustry has been in depression during
much of the past decade, the present
crisis being only an accentuation of its
particular troubles by the general de-
pression. Lumber stocks are
excessive and yet lumber
operations are 50 percent
less than in 1929, with the
result that 150,000 men are
out of work. Lumber pro-
duction and consumption
are at the lowest level in
half a century. At no time
in the last decade has lum-
ber production been as much
as 60 percent of the in-
stalled capacity.

HIS overcapacity has re-

sultedinheavyandnearly
continuous overproduction.
The 1929 census determineéd
the production of 1167 saw-
mills which cut over 5,000,-
000,000 feet annually, as
over 26,000,000,000 feet, or
70 percent of the total cut of
36,000,000,000 feet. These
mills—about 6 percent of the total—
could readily have produced more lum-
ber than the total consumption of the
United States in that year.

Lumber prices of some of the prin-
cipal species are today about where they
were a quarter of a century ago. The
average wholesale price for all species
was $16.54 a thousand feet in 1906 and
$22 in 1930, with almost continuous
further declines since the middle of last
year. During the past two years Douglas
fir prices have fallen 35 percent, south-
ern pine 33 percent, western pines 30
percent, and southern hardwoods 40
percent.

Notwithstanding low lumber prices,
the per capita consumption of lumber
in the United States has fallen during
the last decade from 500 to about 275
feet. So far this year it is proceeding
at the rate of less than 150 feet. This
decline is attributed in part to changing
styles, customs, and industrial and hous-
ing standards and, in a large part at the
moment, to the fact that residential

*Couriesy, American Forests, Washington, D.C.
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CREATED A FALSE ALARM?"

By WILSON COMPTON

Secretary-Manager, National Lumber Manufacturers Association

building is only a third that of three
years ago.

Present and prospective timber sup-
ply and present and prospective timber
needs have been a prolific source of
controversy for nearly half a century.
The present generation in America has

l'lxlourph by Jenl:n Kpencer
Ghosts of former grandeur. A once beautiful forest dev-
astated by fire. Snow capped Mt. Rainier in the background

been periodically warned of imminent
“timber famine” and “timber shortage.”
The purpose of these predictions has
been almost uniformly sincere, con-
structive, and courageous. In some im-
portant respects, however, their cumula-
tive effect has become destructive of
their very purpose. The succession of
published official estimates of national
timber stand for the past half century
has been in part as follows:

1880................................ 856 billion feet
1896................c.............2,300 billion feet
1900......... ...1,390 billion feet
1905....... 1,088 billion feet
1911......... ......2,826 billion feet
1917 2,700 billion feet
1920..............................2,215 billion feet

In 1880 the late Senator Hale, of
Maine, predicted that within 40 years
thereafter Maine would be barren of
timber. At that time the estimate of
timber stand in Maine was about 6,000,-
000,000 feet. Since then Maine has cut
nearly 44,000,000,000 feet of lumber and

has a timber stand officially estimated
at about 35,000,000,000 feet. New En-
gland forests generally are now compe-
tently reported as growing more timber
than is being currently utilized (al-
though of course not as much as is
being currently consumed in New En-
gland).
‘[ A quarter century ago
there were repeated and
i dramatic forecasts of a tim-
' berless America within 30
years. Perhaps the most
noteworthy result of that
stream of publicity was to
inspire a furious and—as it
has turned out—an untime-
ly and unwarranted specu-
lation in western timber.
Thousands on thousands of
persons financially of high
and of low degree bought
small tracts and large tracts
of timber, much of it “sight
unseen.” Much of it in iso-
lated small holdings in the
mountains of the Pacific
Coast is worth less today
than when it was bought.
With the taxes and carry-
ing charges, thousands of
these properties represent a net and in
some instances a total loss to the in-
vestor.

Again in 1919 official and unofficial
forecasts predicted that within ten years
the southern pine lumber production
would have declined from 30 to 50 per-
cent. Ten years later the production of
southern pine had declined 10 percent,
to about 12,000,000,000 feet annually.

CCORDING to present admitted esti-
mates of timber stand and of lum-

ber production at the average annual
rate of cutting for the five-year period
from 1925 to 1929, the timber supply
of Washington is sufficient for 35 years,
Oregon 91 years, California 141 years,
Louisiana 22 years, and Mississippi 26
years. This is without allowance for the
extensive new growth of timber, par-
ticularly in the western forests. More-
over — being merely arithmetical — it
does not make allowance for the extent
to which some of this timber is eco-
nomically inaccessible. These are the
five leading states in lumber production,
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representing one half of the total lum-
ber production of the United States.

Even within the last decade there
have been official and semiofficial proc-
lamations of “imminent pinch” of tim-
ber scarcity, and of prospective high
lumber prices. These and similar state-
ments, sincerely intended as a stimulus
to forest conservation, have been ex-
ploited, amplified, and exaggerated by
other industries seeking to secure the
substitution of other materials for wood,
and have in fact gone far toward de-
feating the very purposes they were in-
tended to foster.

WELL understand that this bare re-

cital of occasional incidents in the
last half century’s history of timber sup-
ply, conservation publicity, and public
understanding of forest facts does by no
means tell the entire story. Nor in men-
tioning them am I trying to prove any-
thing except that the succession of fore-
casts during the past half century have
been for the most part inaccurate as to
present fact; unsound as to future im-
plications; and correspondingly harm-
ful. I suggest that these facts, and many
others which might as well have been
cited, may indicate the timeliness, the
wisdom, and the probable constructive
value of a complete and impartial re-
examination of the facts with respect to
present and prospective timber supply
and present and prospective timber
needs.

I do not believe that anything but
good will result from a public under-
standing of the great difference between
adequate permanent lumber supply and
adequate permanent forests. Lumber
supply is only one—probably the most
important—of the important purposes
of forests. It is readily possible to have
an ample national lumber supply with-
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THE perennial flare-ups over
forest conservation have
brought out some odd human
psychology. Apparently there
are some who would resist all
tree cutting; these regard lum-
bermen as they would regard
wolves. Others seemingly would
butcher all the trees and let the
devil pay; these regard con-
servationists as fanatics. Be-
tween these two “lunatic ||
fringes” stand the saner ma-
jority; these, like the American
Forestry Association, would re-
gard the forests just as they
regard any crop—to be used
and replaced, but to be used
nevertheless. Just as with corn,
beans, potatoes, and so on, we
need—enough. While we do not
necessarily subscribe to all the
views contained in the accom-
panying article, we believe that
it will provide food for worth-

while thought and discussion.
—The Editor.

out having solved the important forest
problems of maximum productive land
use and the protective, recreational,
spiritual, and other values of forest
growth. The two have been unwisely
and harmfully confused.

Much of the displacement of lumber
has been because of the clear superior-
ity of other materials. Such substitution
is sound, constructive, and should be
permanent. But there is reason to be-
lieve that much of it also has been due
to unfounded anxieties over the con-
tinued availability of suitable lumber
supply, unwarranted fears of prohibitive
lumber prices, and a vague but potent
under-current of public impression,
fanned by zealous competitors, that it

. courtesy 7. S, ls:mwt Service
Another example of the damage that can be done by fire. A watershed on the
northeast slope of the San Francisco Peaks, Coconino National Forest, Arizona
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is rather a patriotic duty to aid forest
conservation by refraining from the use
of forest products. Abandonment of the
use of lumber for these reasons is un-
sound and should not be encouraged.

I am prompted, therefore, to believe
the public agencies, the forest indus-
tries and the foresters alike may willing-
ly unite in a deliberate reappraisal of
national timber supply and timber needs
in terms of present facts, unbiased and
unfettered by previous pronouncements.

Until the last decade the principal
financial motive power in the lumber
industry has been the appreciation in
value of standing timber which often
resulted in great fortunes. During the
past several years values have become
stagnant or have declined. The result
is that vast timber holdings have be-
come a financial burden on the lumber
industry. The total privately owned saw
timber is equivalent to about 50 years’
reserve of raw material at the present
cutting rate, whereas a 20-year reserve,
on the basis of present taxaton, is all
that a well-ordered enterprise can stand.
This leaves a 30-year supply that the
lumber industry cannot afford to carry,
making it a business liability instead of
an asset.

HE present volume of Russian lum-

ber imports is relatively small; its
promised future volume is colossal. Its
importance to the American lumber in-
dustry is in four facts: first, Russia has
the largest timber supply of any coun-
try in the world; second, timber is its
most accessible and readily convertible
natural resource; third, the United
States lumber market is the declared
chief objective of the Russian export
program; and fourth, nationalized tim-
ber, confiscated plants, forced labor, and
state monopolies in production and dis-
tribution afford Russia great competi-
tive advantages which are, properly,
denied by law to American lumber man-
ufacturers and distributors.

The remedy for unfair Russian com-
petition may perhaps be found in Sec-
tion 337 of the present tariff law, which
prohibits the importation of goods of-
fered under unfair methods of competi-
tion. Under this section the President
may suspend the importation of goods
against which unfairness is charged,
pending final determination of the ques-
tion by the Tariff Commission. If the
law should prove ineffective new legisla-
tion should be promptly enacted to
remedy any undesirable situation.

The facts that have been presented
here point to five outstanding needs in
practical timber conservation; viz., de-
pendable control of lumber production,
reduction in cost of carrying reserve
timber, research, diversification of pro-
duction and distribution of forest prod-
ucts, and protection against unfair com-
petition, foreign and domestic.



he Champion cleaning lant of

the Pittsburgh Coal Com-
pany serves a number of their mines and gives mechanically

cleaned coal prepared to requirements of various indus-
tries. This is one of the achievements in the coal industry

MODERN COAL FOR MODERN MARKETS

just coal black coal—hard or soft.

We are greatly indebted to Mother
Earth for putting the coal into the
ground and it is up to us moderns to
get it out safely and economically. We
have made great progress in coal min-
ing in the last decade. The exigencies
of war and the troubles with labor gave
the consumer a varying product which
in time convinced the buyer that there
was coal—and coal; he became the dis-
criminating buyer.

This was the time that opportunity
knocked at the door of the Pittsburgh
Coal Company. They are large opera-
tors having 150,000 acres of bitumi-
nous coal lands in western Pennsyl-
vania and 20,000 more acres in Ohio
and Kentucky. The coal business
was sick, very sick, and an antidote
or specific was required. Evidently
the old adage about the kinship of
cleanliness and godliness occurred
to the astute officials. Probably they
remembered packaged goods and the
Ford assembly line. So the long and
the short of it was that the com-
pany invested a few million dollars,
based on the idea that the coal con-
suming public would rather buy
clean fuel than dirty, poorly treated
coal or coal that had never been
treated at all. They started. out with
a proposition that they would “en-
gineer” coal for the market. This
required accurate and scientific
knowledge of the chief uses and
conditions to which the fuel was to
be put as well as great financial
resources.

THERE was a time when coal was
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By ALBERT A. HOPKINS

The whole matter is summarized by
the company’s president, Mr. Morrow,
who says: “After we had studied our
markets we formulated our program.
This first involved the construction of
combined cleaning and preparation
plants to dress our product to the user’s
requirements. It next required the re-
construction of our production depart-
ment to conform to the new standards
and kinds of output.”

As a result of this decision four me-
chanical preparation plants were built,
three using the wet process and one
the dry process. The capacity of all
these plants is 9,250,000 tons annually

i A ‘.
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cleaning operations have progressed

Float and sink test shows how well the

of cleaned coal, sized and mixed to
individual specifications when required.
These cleaning plants do three things:
First, they give a clean and carefully
graded coal; second, they put out a
product which meets the chemical re-
quirements as to ash, sulfur. content, et
cetera; third, they so standardize de-
liveries that each shall be the same as
regards physical and chemical proper-
ties. Thus, coal merchandising has been
placed almost in the rank and file of
trademarked breakfast foods or low
priced automobiles.
The cleaning plants often serve sev-
eral mines and the coal is brought to
them by railroad cars or aerial trol-
leys but naturally they are located
at or near one mine to save haulage.
It was the writer’s good fortune to
visit the Champion cleaning plant
about 13 miles from Pittsburgh,
which uses the wet-cleaning process.

The “raw” coal, as it is called,
comes in cars which are emptied by
a rotary dumper that takes one car
at a time and rotates it so that the
contents are spilled out over a grat-
ing. The coal falls on an apron which
is designed to hold the coal back
until the car is tilted still farther,
so that when the coal finally falls
into the hopper under the grating
breakage will be minimized. Twenty
cars of a capacity of 40 to 90 tons
can be dumped per hour.

The raw coal is fed from the hop-
per to a 60-inch belt conveyor cap-
able of conveying 700 tons of coal
an hour to the shakers. At the dis-
charge end of the belt there is a
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e
Left: Dumping raw coal as it comes from
mine. An apron delays the fall. Above: A
65-inch lifting magnet at discharge end of
feed conveyor picks out the *“tramp” iron.
Much of the salvaged material is usable

e e S Y A > —

Part of the coal cleaning equipment which not only re-
jects the refuse but also assists in the sizing and grading

Left: Sludge filters and fine coal centri-
fugal driers where moisture is reduced
before entering heat driers. Above: The
heat driers are constantly turned to re-
move the last of the remaining water
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65-inch lifting magnet which takes care
of the “tramp” iron, such as coupling
pins and links and assorted bolts and
nuts. This salvaged material is well
worth saving. The belt conveyor finally
deposits its load of coal, which is “run
of the mine,” onto a shaking screen
where the “minus 4-inch coal,” as it is
called, drops through the screen per-
forations. The plus 4-inch coal is car-
ried on to a second screen where the
larger pieces of coal are still further
separated as to size. The larger sizes,
plus 6-inch and 4 by 6-inch, are
shunted on to two parallel shaking
tables where hand pickers, all experts,
remove rock and other foreign material
which is thrown down through pockets.
The larger sizes are not washed as this
is unnecessary and this coal is run out
directly on the loading booms which
dump the coal into waiting cars on
three of the tracks.

HAT about the coal waiting for

its bath? The tubs and the mas-
seurs are all ready. The minus 4-inch
coal, separated from its larger brothers,
is stored in bins at the time of separa-
tion and is now taken to the top of the
plant by a conveyor which dumps it
into two primary washers (technically
called Rheolaveur launders).

A feature of the launders responsible
for the thoroughness of the cleaning is
the continuous recirculation of the
doubtful pieces of material. With the
aid of de-watering and shaker screens
the following sizes are separated: fur-
nace, stove, stoker, pulverized, and
slack. Clear water sprays play on the
classifying screens to remove fine par-
ticles adhering to coarse pieces.

If necessary, other treatment is given
by means of seeming intricate but really
simple machinery. Bucket elevators
raise the coal when necessary. Pro-

All the coal shipped is under the super-
vision of chemists who make constant tests
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vision is made to avoid any added
moisture in the coarse sizes of
coal by means of de-watering
screens, air jets, small unit heat-
ers, and steam coils located at
strategic points on the conveyors.

The fine coal has more atten-
tion given to its toilet. After it
is cleaned, the fine coal with its
clinging water passes into two
concrete tanks to allow it to settle,
the super-natant water being re-
moved by de-watering elevators.
A scraper conveyor line dis-
charges the coal into centrifugal
driers which reduce the moisture
considerably prior to its admis-
sion to the rotary kiln driers. The
fine coal is then run through great
driers heated with hot gases and
constantly rotated. A conveyor
takes the coal to the mixing and
loading plant where the cars are
filled and sent out into the world
to help keep us warm or to help
our industries. All the refuse—slate,
rock, dirt, and so on is a total loss to
the company but a saving to the coal
consuming public.

The loading booms have a gate which
can be manipulated to divert the flow
of coal from the cars just loaded to
the incoming empty car. Any size or
combination of sizes can be delivered
to the car, thus meeting any specifica-
tions of the consignee. This feature
alone cost as much as the average or
ordinary coal tipple. The shipping clerk
has an elevated office over the load-
ing tracks.

The sampling of the product is done
automatically. On each of the clean
coal conveyors is an automatic sampling
gate through which the samples drop
into a bin from which they are conveyed
to a gyratory crusher which crushes the
coal down to ¥4-inch pieces. Then about
10 percent is cut out automatically and

Loading coal on

e

six tracks. The‘lump coal is all loaded on left hamli tracks.
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this is quartered down still farther until
the required quantity is obtained. All
the samples which are rejected are re-
turned mechanically to the raw coal
fed to the plant.

The dust nuisance seems inherent in
the coal industry but here it is hardly
noticeable. Everything is concrete and
steel and the old idea that a dusty plant
is inevitable has been exploded. In the
Champion plant over 50 percent of the
wall area is window space. The artificial
illumination is excellent and the ven-
tilation is good. The psychological ef-
fect on the workmen of a light, clean
plant with fine showers, lunch room,
and above all safe conditions, can hard-
ly be over-estimated.

HE dry-cleaning is accomplished on

a different plan. Gravity flow is util-
ized as far as possible so that only four
men and a foreman are required to
operate the plant. The entire screening
operation is performed on the top floor,
and the air cleaning on the floor below.
Cyclone dust separators remove all but
the finest dust from the air as it leaves
the tables. Nine hundred horsepower is
required to treat 320 tons of coal per
hour.

“Enjoyment of poor health has been
so fashionable in the bituminous coal
industry” says Coal Age “that it is
not always easy to distinguish be-
tween chronic invalidism and hypo-
chondria.” The companies that are mak-
ing outstanding progress in building for
permanent gains are doing so by intel-
ligent and sound management, plus
coal sales engineering and the mod-
ernization of both mines and treating
plants. The Pittsburgh Coal Company
has done what the industry as a whole
must do eventually and their great suc-
cess was gained only by painstaking
scientific research and is a tribute to
the potency of the research laboratory.

All the screened sizes are loaded by adjustable booms to avoid breakage



TRADEMARKS IN DISGUISE

HIS article is not intended as pub-

licity, or perhaps more aptly, as

ballyhoo, for a new and amusing
magazine which appears to have taken
the country by storm. That delightful
publication wends its merry way with-
out visible assistance—except from ad-
vertisers who appear to be quite content
to have their well.known brands fan-
tastically disguised and burlesqued.
“Disguised,” yes, but not beyond recog-
nition and therein lies one not-so-amaz-
ing secret of its success.

Advertisers and advertising agencies
have long been aware that the public is
“brand conscious.” But we were not
always aware that we could recognize
trademarks in their new and often hila-
rious disguises. Thus we chuckle when
we are advised to use “Blisterine” to
cure “Athlete’s Foot.” The addition of
the letter “B” to “Listerine” has not
fooled us—except willingly.

When we are told that a well-known
missing Justice of the Supreme Court
used “Bond’s Vanishing Cream” to ef-
face himself completely, we grin and
think it would be great if someone
would use Pond’s Vanishing Cream on
the current depression. And so it goes.

HERE are those, however, who dis-

guise and simulate trademarks for
an entirely different purpose. Attorneys
who specialize in handling trademark
cases and suits for unfair competition
based essentially on trademark infringe-
ment find that it is a common experi-
ence to have a stranger drop in on them
at the office, unfold a drawing or sketch
of a proposed trademark, and after
glancing about furtively and sometimes
involuntarily, whisper, “Can I use this
merk?” or “Can I register this in the
Patent Office?” “This,” usually turns
out to be a poorly disguised imitation of
some well-known trademark. The answer
to both questions is of course “No,”
and the visitor is told that even if he
should secure registration of his de-
ceptively similar mark he will continue
to use it only at his peril. Rarely, if
ever, do these trademark pirates present
for consideration a “Chinese copy” of
the pirated mark. That would be too
flagrant. They change a letter here or
there, if it is a word mark, or substitute
a similar symbol, device, or arrange-
ment of elements, if the mark to be
stolen is a design or pictorial represen-
tation.

By SYLVESTER J. LIDDY

Member of the New York Bar

The underlying theory on which these
infringers work is that the average pur-
chaser will not stop to examine closely
the trademark on the goods he is pur-
chasing, but will give it a casual glance
and just as casually jump to the con-
clusion that he is buying the genuine
brand. It is rare that an opportunity is
afforded for a side by side comparison
of the genuine and the spurious.

But all infringers are not crude in
their methods. The man who exactly
copies another’s mark is soon detected
and finds himself paying damages. So
too with the less subtle infringer who
makes merely immaterial changes in
the trademark to be simulated. But the
clever crook is careful as to which mark
and, more important, which type of
mark he selects for pirating. And right
here lies the danger in adopting as
brands, trademarks which are technic-
ally weak, if in fact they are trademarks
at all.

HE purpose and function of a trade-

mark is to indicate ownership and
origin of the goods bearing that mark.
If a trademark does just that and does
it well the owner should be satisfied.
But frequently the merchant, manufac-
turer, or distributor places too much
of a burden on his trademark. He ex-
pects the mark itself to do all his adver-
tising for him and at the same time
describe the virtues of the product on
which it is placed. He forgets that a
purely descriptive word is a poor trade-
mark at best and frequently no trade-
mark at all. He attempts to appropriate
exclusively to himself a word which has
long found lodging, as an adjective of
merit, in Mr. Webster’s excellent Hos-
telry for Words. He wants his trade-
mark to “carry a message” and that is
just the trouble. The descriptive word
has carried a message from the day it
was conceived. Perhaps many messages.
But he wants it to carry his message
only and therein lies the rub. In order
that a descriptive word serve only his
purpose it must cease to serve all other
purposes and must cease to function as
it has always functioned. Consequently,
he is attempting the impossible when he
tries to take exclusively to himself a
word which has long since been dedi-
cated to the public. It cannot be done.
The trademark pirate knows this and
profits by it.

“Ivory” for soap is a good trademark,

but “ivory” for elephant’s tusks is not
and the reason is obvious. Any one may
use and properly use “ivory” to de-
scribe elephant’s tusks.

“Delicious” for prunes is either de-
scriptive or deceptive depending on
whether one likes prunes. At all events
the word “delicious” as applied to a
food product is not a good trademark.

Owners of trademarks, however, fre-
quently spend considerable sums in at-
tempting to popularize, as a trademark,
a descriptive word. After the advertis-
ing campaign is well under way, but be-
fore the owner (?) of the descriptive
mark (?) has a chance to build up a
possible secondary meaning in the de-
scriptive word, the pirate steps in and,
with an air of innocence, begins using
the same word in a purely descriptive
sense on a directly competing product.
If such use is challenged his defense,
of course, is that he has a right to use
such a descriptive word in a descriptive
sense in common with everyone else. In
the absence of other acts of unfair com-
petition the defense is a good one, the
damage is done, and the proprietor of
the descriptive mark belatedly decides
to change his brand, adopt an arbitrary
mark, and keep away from descriptive -
terms in the future.

HE wise merchant adopts as his

mark a word such as “Kodak.” When
the Eastman company adopted this
coined word it meant nothing, but by
effective advertising and the excellence
of the product itself, “Kodak” has be-
come probably the best known trade-
mark for cameras in the world. The
trademark pirate fights shy of a mark
of this kind. With wholly arbitrary
marks, such as “Kodak,” there is abso-
lutely no excuse for another to adopt
as a trademark for a competing prod-
uct, a word which even faintly resem-
bles it. A trademark thief would have a
hard time explaining for example why he
used “Kodac” or “Rodak” for cameras.
No longer could he argue that he is us-
ing a purely descriptive word in a de-
scriptive sense.

Experience has taught the business
man that a few hours devoted to the
careful consideration of his trademark
may later save him years of litigation
in a possibly vain attempt to protect a
technically weak mark, thoughtlessly
adopted, from infringement by an un-
fair competitor.
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HOW STABLE IS THE EARTH’S CRUST?

By HARLAN T. STETSON

Director of the Perkins Observatory at Ohio Wesleyan University

with the fact that tides in

the ocean are caused by
the gravitational attraction of
the moon. Perhaps, however,
few realize that, while the water
of the earth’s surface yields
readily to the moon’s tide-rais-
ing force, the supposedly solid
crust of the earth itself also
yields slightly for the same
cause. Years ago it was pointed
out by Lord Kelvin from the
study of ocean tides that the
earth itself could not be a per- |
fectly rigid body, but must yield ...
a small amount in order to ac-
count for a somewhat lesser
height of the ocean tide than would
any theory allow which was based
on the supposition of an absolutely
rigid earth.

What appears to be a new method
for studying tides in the earth’s crust
under the pull of the moon’s gravita-
tional force results from an extensive
study of astronomical observations of
latitude now being conducted at the
Perkins Observatory (Figure 1).

Various experiments have been made
at various times and places for detect-
ing a theoretical tide in the earth’s
crust. Perhaps the most successful of
these was one carried out by Michelson
and Gale, of the University of Chicago,
in the grounds of the Yerkes Observa-
tory at Williams Bay, Wisconsin, some
15 years ago. These scientists buried a
horizontal pipe, half filled with water,
500 feet long, many feet below the

EVERYONE is quite familiar
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Figure 2: A diagram of the east-west
section of the Gaithersburg zenith
tube, an astronomical instrument
with which the latitude of a point
from the equator is determined with
great accuracy. The analysis of many
observations made with this instru-
ment first led to the discovery that the
moon distorts the vertical as it passes
overhead. See Figure 4, opposite

earth’s surface. By ingenious optical
devices they were able to photograph
the advance of the tidal wave as the
moon went about the earth. The dif-
ference in the height of the tide ob-
served in the pipe and that computed
on theoretical grounds, assuming the
earth perfectly rigid, showed just how
much the earth’s crust yielded to the
moon’s gravitational pull. They deter-
mined that the earth yielded with ap-
proximately the same elasticity as steel.
What this experiment really gave was
the amount of tilt of the buried pipe
with respect to the water level, and
could not give any indication as to a
change in absolute direction of the
plumb-line with respect to the stars.
Investigations now in progress at the
Perkins Observatory, Delaware, Ohio,
consist in the analysis of many
thousands of observations of
latitude at a given place on the
earth’s surface extending over
considerable periods of time.
Results already published show
that the latitude of a given place
on the earth’s surface varies, not
only with the month in which
the observation is made, but de-
pends in a very real way upon
the position of the moon in the
sky at the time that these obser-
vations for latitude were made.

HE most precise method for
determining latitude known

to science is to photograph stars

at the zenith of the observer. If

the plumb-line, which represents the
direction of gravity, is extended in-
definitely upward it will pierce the
sky in the true zenith. Fixing this
point among the stars from time to
time is, then, a very nice way for study-
ing any change of direction of the ver-
tical at any point on the earth’s surface.
A number of years ago Dr. Ross made
a long series of such observations with
the photographic zenith tube (Figure
2) at Gaithersburg, Maryland. It was
from a careful analysis of such obser-
vations that the author, with the as-
sistance of a student at Radcliffe
College, first obtained definite evidence
that the position of the zenith changes
with the altitude of the moon above the
horizon. A shift in the position of the
zenith means that theoretically the lat-
itude of the observer changes, for as the
observer wanders north and south over




DECEMBER - 1931
the surface of the earth he carries his
zenith with him.

It was not a new idea in astronomy
that the latitude of a given place on
the earth’s surface varies from time to
time. This was definitely shown by
Chandler in this country from ohserva-
tions made many years

SCIENTTIVLC

agreement with the results of the lati-
tude curve in Figure 3. On the basis
of the earth being as rigid as steel,
however, we should not expect a change
in the vertical of more than one one-
hundredth of a second of arc. It will
be seen that the observed change
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as great as would be expected from any
tidal effect in the earth, on the as-
sumption that the earth is as rigid as
steel, the interpretation is all the more
puzzling. Are we to assume that the
earth’s pole is shifted in some way so
as to account for the peculiar behavior,

or can it be that the crust

ago at Cambridge, Massa-
chusetts. The variation in

latitude, however, which 3220

of the earth has shifted
in an unknown way to ac-
count for this peculiar

Chandler discovered, was

due to a migration of the
200

o, o - N

behavior? Is it possible
that the earth’s crust is
a sort of loose-skinned af-

earth’s axis within the
sphere of the earth itself,
consuming a period of . I°

fair which yields far more
than would have been ex-

something like 428 days. L
In every-day language,

pected, and that our older
theories based on the
idea that the earth is rigid

this is equivalent to say-
ing that the earth’s north
pole wanders about over

N
A
\

\
\
.

throughout must be aban-
doned or modified?
Geologists of late have

o——1— 07068 — 4 —i

the arctic ice fields, the 24 iy
maximum migration be-
ing something less than
60 feet.

As this meandering of the north pole
causes a considerably greater change
in the position of the zenith than any
tide in the earth’s crust could possibly
produce, corrections had to be made
to all the published observations before
they could be used in the present in-
vestigation. Several thousands of these
observations were entered into a card
catalogue and duly corrected for this
known meandering of the north pole
before the present search for a tidal
variation was undertaken. After the
cards had all been carefully prepared
and the numerical work checked, the
position of the moon in the sky at the
time the observations were made was
then entered upon the cards. The cards
were then sorted with respect to the
number of hours that the moon was
east or west of the observer’s meridian.
The result is shown in Figure 3.

HE most casual glance at this curve

shows that the latitude of Gaithers-
burg was appreciably greater when the
moon was near the meridian than when
the moon was rising or setting. As the
magnitude of the variation is small,
only the seconds of arc and decimals
of seconds are written on the vertical
scale of the curve. The horizontal scale
represents the hour angle of the moon,
or the time elapsed since the moon was
on the meridian, when the values of the
latitude as represented by the several
points were obtained.

If we suppose that this change in the
value of the latitude is due to a slight
bulging of the earth’s crust as the
moon passes overhead, we see from
Figure 4 that the change in the per-
pendicular to the earth’s surface is
toward the north. This means that the
measured latitudes in the northern hem-
isphere will be somewhat greater as the
moon nears the meridian. This is in
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Figure 3: Variations in latitude plotted against the moon’s hour-
angle, 1913-1914. Each point is based on 300+ observations

was actually much greater than this.

The displacement of the vertical at
a given moment would seem to depend
quite directly upon the actual distance
of the observer from a point directly
under the moon, which we call the sub-
lunar point. It was therefore decided
to calculate for each of the cards in
the catalogue the actual altitude of the
moon in degrees above the surface of
the horizon at the time a given group
of observations was made. Whereupon
the cards in the catalogue were rear-
ranged according to the increasing
value of the lunar altitude.

The result of this new approach to
the problem is shown in Figure 5, and
gives a more startling curve than that
in Figure 3. Here it will be seen that
the extreme range in value of the lati-
tude at Caithersburg is nearly 0”.1 of
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Figure 4: Earth tides (exaggerated)
showing change in perpendicular

arc, the maximum value of the latitude
occurring on the average when the
moon is some 30° above the horizon.
The fact that the range of variation is
nearly 30 times as large as the probable
error of the point representing the ob-
servation leaves little doubt as to the
reality of the phenomenon. Further-
more, as this range is nearly ten times

been coming to the con-
clusion that, while the
core of the earth is rigid,
there is a semimobile layer between the
core and the earth’s crust, lying about
70 miles below the earth’s surface. If
such is the case, then indeed it may
not be unthinkable that the skin of the
earth yields in this somewhat uncan-
ny way.

T will be seen then that the investiga-

tion of this problem of the variation
of latitude is quite as much a concern
for the geologist and the geophysicist
as it is for the astronomer. The astrono-
mer himself must be very much con-
cerned, for the observed positions of
the stars and all astronomical bodies
depend even as much upon the position
of the observer at the moment of ob-
servation as upon the motions of the
celestial bodies themselves.

It was not unnatural that we should
wish further confirmation to such start-
ling results, and accordingly a similar
card catalogue was prepared which
should include all the observations
made with the photographic zenith tube
after its removal to the Naval Observa-
tory in Washington. The government
astronomers kindly provided us with all
available data, and a further investiga-
tion of the variation in latitude with
the position of the moon was made on
the basis of these new data. The results
when plotted in curves give the graphs
depicted in Figures 6 and 7. The graph
in Figure 6 shows the change in lati-
tude at Washington throughout a whole
lunar day, the hour-angle of the moon
being represented as before in the hori-
zontal coordinate. The portion of the
curve existing between 18 hours (moon
rise) and 6 hours (moon set) bears a
close resemblance to the general form
of the curve shown in Figure 3.

Then the results were again trans-
lated in terms of the altitude of the
moon, this being in effect a measure-
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ment of the distance of T A Geology tells us that,
Washington from the sub- 2% T whatever may be the pri-
lunar point at the time 330 9 ° AN 1 mal origin of the earth,
the several observations / \\ o [ through unthinkable but
were made. This gave an- A N ' rather definitely measur-
other striking graph— A \\0 } able epochs, our planet
Figure 7. The portion of 4 R ) has undergone drastic
the curve represented be- { s % changes. [Earth move-
tween 0 degrees and 70  *° 7 v T ments throughout thou-
degrees corresponds to v N I sands of millions of years
the observations made 150 \\ | have created continents;
when the moon was above \ i raised mountain ranges;
the horizon, and shows a \ L depressed shore lines;
fair resemblance to Fig- s : evaporated seas; united
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ure 5 based on similar
conditions in the Gaithers-
burg work. The portion of
the curve between 70 de-
grees and 0 degrees shows what hap-
pened when the moon was passing
under the earth. Perhaps the lack of
symmetry between the two branches of
the curve shows the difference in
geological structure of the earth in the
two hemispheres. The fact that the
curve in Figure 6 shows a different form
when the moon is east of Washington
than when it is west of Washington, may
represent a different structure of the
earth’s crust in the denser portion under
the Atlantic than in the less dense por-
tion under the continent of North
America.

OME years ago Wegener proposed

the theory that the continents were
more or less detached affairs which
floated about on a semi-fluid layer be-
neath. The theory seemed so fanciful
and, so far, lacking in observational evi-
dence for its support that scientists were
rather reluctant to give serious con-
sideration to Wegener’s ideas.

Just recently, U. P. Lely, a scientist,
reasoning on theoretical grounds, has
come to the conclusion that there are
distinct tendencies for a hypothetical
floating continent to move either toward
or from the pole under gravitational
forces. The direction of motion, whether
north or south, would depend upon the
position of the center of gravity of the

Figure 5: Latitude-variation and moon’s altitude, 1911-1914,
Circles are based on 600+ observations, dots on 300+ and 74

amount when we consider the size of the
earth as a planet.

Furthermore, a lateral displacement
of the observer would cause an immedi-
ate displacement in his zenith, which
would not necessarily be evident
through any appreciable tilt. This
would appear to make the rather large
value for the change in latitude found
from our study entirely consistent with
the results obtained from the Michel-
son and Gale tide experiment already
described. It is obvious that the level
of the water in the 500-foot pipe would
change with the slightest tilting of the
earth’s crust with respect to the water
level. We should, however, get no effect
if the whole pipe were shifted bodily
at right angles to gravity. A crustal
shift, however, would be immediately
discerned in the shift of position among
the stars since this would be equivalent
to the motion of a moving ship sailing
north or south.

Of course it is entirely possible that,
with extended studies of latitude
changes at widely distributed stations,
we may find a certain amount of con-
tinental twisting with the rise and fall
of the crustal tide. The prevailing direc-
tion of certain mountain ranges and
other topographical features of the
globe suggest that something of this kind
may have happened in geological history.

rioz0

and severed, and again
united, the Americas.
Huge ice sheets crowded
southward from Canada,
scouring valleys and carving canyons.
The ice shrunk, leaving vast moraines,
lakes, and roaring torrents. Sedimenta-
tion built up plains and silted ocean
beds. Suppose that a cinematographic
record of the last half billion years were
compressed into the 15-minute showing
of a single reel. How the earth would ap-
pear to heave and writhe, its surface
wrinkle and straighten, its rock grow
and vanish with unceasing change.

UCH interesting questions have al-

ready stimulated further investiga-
tion and the investigators at the Perkins
Observatory are now carefully analyzing
another set of observations obtained
near the west coast at Ukiah, Cali-
fornia, another one of the stations
adopted by the International Latitude
Survey. Preliminary results already ob-
tained appear to indicate that the sta-
tion at Ukiah goes through a cycle of
latitude changes with the rising and
setting of the moon, but with a marked
difference in phase from that of the
eastern stations. It is believed that if
one of these photographic zenith tubes
were to be set up in a mid-continental
section, further observations would ren-
der a curve quite different from those
obtained at either Washington or at
Gaithersburg. One hopeful sign for the
furtherance of observations on this
problem comes with the news that the

oo old station at Gaithersburg, formerly
AP: Na v / operated by the Coast and Geodetic
AT \ W'O’B'”‘s}.i‘ﬁ Survey, will soon be reopened and a
| piaas N ° new set of photographic data acquired.
;.: NQ The curve at the left shows latitude variation
3 Hoors - angle pl({tted agai.nst. moon’s hour-angle. The one below,
”» 2/ 0 3 : 9 P » latitude variation and moon’s altitude. Both were
Figure 6 based on data obtained in Washington, 1924-1927
continental mass. If we were to allow fore o B o 7R
a displacement of Gaithersburg or 9K\"&ao y c"‘\)
Washington along the earth’s surface 7/ \ /f
laterally, we might well account for so R - S b °©
the extraordinarily large variation of l il ~—o-e"©
latitude with the rising and setting of ]
the moon. After all, the entire move- Sh | . toors oltituk i
ment would be probably less than ten i i il “z 7 udl il i il

feet, which is quite a microscopic
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FROM THE ARCHEOLOGIST’S NOTE BOOK

Babylonian Brick Reliefs

WO important examples of wall

decoration of enameled brick from
the famous Procession Street of Baby-
lon have been acquired by the Metro-
politan Museum of Art. The lions are
in relief with colored manes on a tur-
quoise blue background. There were
about 60 lions on each side of the street.
It is believed that each brick was
modeled and a separate mold made for
it. The bricks were baked, the outlines
of the design were painted in black and
filled in with colored enamels, and the
bricks were fired again. They sometimes
show enamels in three colors which,
owing to the great skill of the Baby-
lonian craftsmen, do not flow into each
other. The potters of Mesopotamia evi-
dently understood the artistic uses of
both lead and tin glazes.

Panel of enameled brick from the Procession Street at Babylon, dating from the

Masterpiece of Minoan Art

HE Toronto Museum has a unique specimen of

Minoan art secured through the enterprise of
the Director, Mr. C. T. Currelly, to whom we are
indebted for our photograph. It is a gold and ivory
image which is a masterpiece of Minoan (Cretan)
craftsmanship of, roughly, the first quarter of the 16th
Century B.c. It was in private possession in Crete for
many years. Sir Arthur Keith, the great au--
thority on Minoan art, says: “We have here
in fact ‘Our Lady of the Sports’ though still
the Mother Goddess in one of her numerous
impersonations.” It clearly bears a relation to
the old Cretan sports of the bull-ring. It is
1014 inches tall. We also illustrate a statuette
of a Minoan Snake Goddess in the Boston Museum of Fine
Arts. It is 6% inches in height, is carved in ivory, and
richly decorated with gold. The whole prehistoric age of
Crete has been called “Minoan” from the legendary king
Minos. The Minoans have left us little or no sculpture on
a large scale so we must rejoice that such beautiful small
specimens have come down to us.

It was an extremely difficult job to
piece together the fragments of this
little ivory and gold figurine. The
body was made in two pieces and
the arms were attached. The re-
stored statuette is shown above, left

6th Century B.C. The bricks were refired after painting with colored enamels

& "(\
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Above: “Our Lady of the Sports,”
a figurine of the Minoan Mother
Goddess from Crete. Extreme left:
Figure of Minoan Snake Goddess

—————

A Link Between Hellenistic And
Roman Painting

HEN the Metropolitan Museum re-

ceived this polychrome vase from
Centuripe it was badly broken but has
been cleverly joined together. Evidently
the Sicilians of ancient Centuripe ex-
pressed their somewhat flamboyant taste
in the forms of their pottery but ad-
hered to the earlier Greek tradition in
the character of the decoration. The
cover is removable and is painted in
tempera, a delicate medium which does
not make for good preservation and
makes us thankful for the Athenian
black glaze. It probably dates from the
2nd or Ist Century B.c.

Polychrome vase from Centuripe
dating from 2nd or 1st Century B. C.
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BUTTERFLY FAKING—

OLLECTORS of rare objects in many diversified
fields appear to be considered “fair game” for
hoaxers the world over. When a person becomes
inoculated with the desire to collect a certain class of
objects, he usually goes about it with an enthusiasm that
all too often is not tempered with the good judgment that
will enable him to avoid the pitfalls placed in his path
by the unscrupulous. Such enthusiasm has been respon-
sible for the many spurious specimens of Roman bronzes,
ancient statuettes, antique furniture, and paintings of
the old masters that have flooded the markets of the
world for many years. As long as there are uninformed
buyers who are willing to pay the price, such products
will be produced.
One of the latest industries to grow up in answer

Specimens of rare butterflies bring high
prices from collectors and this fact has
led to the latest “racket” described on
these pages. Illustrated above, pinned to
a block of cork, is one of the genuine
butterflies which the artists use as models

Below: Putting the artificial scales on a
wing which has been reconstructed from
the wings taken from common butterflies

The first step in the preparation of a butterfly reproduction is to
remove the dust-like scales from a common moth or butterfly, so
that the artist can replace them with colored metallic powder which
simulates the scales of the rare butterfly that is to be reproduced

Right: The reconstructed wings are care-
fully attached to the body of a common
specimen, which body closely resembles
that of the butterfly being reproduced
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A NEW INDUSTRY

to the demand for rare objects has recently been un-
covered in Paris and reported to us by our Paris corres-
pondent. This industry has to do with faking butterflies

-changing common moths and butterflies so that they
can be sold, even to the more cautious collectors, as
genuine rare specimens.

The initial investment in this rare butterfly repro-
duction business consisted of the purchase of several
genuine specimens that cost a total of several thousand
dollars. These are carefully guarded when in use by the
artists, and are kept in a safe at all other times.

The concern conducting this business employs collec-
tors to furnish them with quantities of common speci-
mens. The wings of these are removed, and the bodies
classified as to their resemblance to those of rare speci-
mens. Sometimes the wings are used whole, but more
often large wings are built up carefully from smaller
ones, making sure that the tiny veins match exactly.
A transparent waterproof glue is used for this work.
From this point on, the operations are illustrated.

After the wings have been attached to the
body, and all changes made, the repro-
duction is placed for some time in a box
with damp sand, so that the delicate
wing structures will be rendered pliable

Below: An expert putting the finishing
touches on a specimen that has been pre-
pared, made pliable, and mounted. A
finely pointed pencil brush is used here

v = - i3\ AL U s lEn ]
After the reconstructed butterflies are removed from the box shown
at right above, they are mounted on this special board. The wings are

then carefully spread apart and held in position by pinned tapes

Left: A top view of the mounting board
on which the reconstructions are allowed
to dry before being offered for sale. Ac-
curate reproductions bring high prices
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STONE AGE MAN’S WORLD-WIDE CULTURE

By J. REID MOIR

Fellow of the Royal Anthropological Institute

Author of “The Antiquity of Man in East Anglia,” ‘“Pre-palaeolithic Man”

HERE are few departments of

science which have advanced more

rapidly in recent years than that
of prehistoric archeology, and it would
seem as if at last the early history and
development of the human race is to
be regarded from a rational standpoint.
It is,"however, not so long ago that it
was generally and tenaciously held that
paleolithic man inhabited only western
Europe and southern England, and that
during his sojourn on this earth, upon
which he was but a late comer, he had

Figure 1

lived in a state of degraded and un-
changing savagery. There is, in fact,
no other subject in which the innate
conservatism of the human mind is
more plainly exhibited than in that of
prehistoric archeology, and it has been
only by the courageous interpretation
and making public of the results of
recent researches that the old and
stultifying opposition has been at last
overwhelmed. In the new era which
has now opened, our whole outlook
upon the past history of the human
race is being transformed and some of
the conclusions to which recent discov-
eries are pointing are remarkable, to
say the least.

T is my purpose in this article to deal

with one of these conclusions which,
it appears to me, is of the highest im-
portance to all those numerous people
who take an interest in their remote
ancestors. The great activity in arche-
ological research which is now manifest
over practically the whole of the earth
is showing, among other things, that
the people of the Stone Age had an
enormous area of distribution. In
Egypt, Palestine, India, and in south,
east, and central Africa, it may be
stated with confidence that paleolithic
man existed. This fact in itself is of
much significance and constitutes a
great step forward from the days when
it was believed that he had lived only
in western Europe and in southern En-
gland.
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The material which has been recov-
ered in these widespread researches is
now becoming available for study, and
I have had the opportunity of closely
examining some portion of it. The mod-
ern archeologist is not content with
merely the recognition that any given
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Figure 2

Rostro-carinate implements from (1)

eastern England, (2) India, (3) Rhod-

esia, and (4) Palestine, illustrating the

similarity of implements flaked by

widely separated pre-historic groups
Drawings by the author

Figure 3

piece of flint has been flaked by man,
and is either of paleolithic or of neo-
lithic form. The exact manner in which
these implements were made is now a
subject of study, and it is becoming
possible to say that at different periods
of the stone age very distinct techniques
in flint flaking were in vogue. This has,
of course, long been recognized in
France where the differing manner in
which artifacts of upper paleolithic in-
dustries ‘were made is now generally
accepted. In England, where the lower
paleolithic industries are so splendidly
represented, a like recognition in regard
to them has come about, and as I have
pointed out in one of my articles in the
SCIENTIFIC AMERICAN,' it is now pos-
sible to realize exactly how lower
paleolithic man set out to make his
implements. Moreover, this study
has made it clear that he proceeded
upon a definite and carefully thought
out plan, the execution of which was
possible only to an expert flaker of
flint.

1July, 1928.

It is necessary that these facts should
be recognized by all those who wish
to be in a position to appreciate the
real significance of recent archeological
discoveries. The development of the
primitive point of eolithic times into
the earliest forms of the rostro-carinate,
or beak-shaped, implements (Figures 1,
2, 3, 4) was no mean feat for the dawn-
ing human intelligence of the remote
days when this progressive transforma-
tion was carried out. This development
was undoubtedly the result of experi-

ence and careful thought, but it does
not imply the same order of intelligence
which was able to produce the hand
axe with its two opposed cutting edges
(Figures 5, 6, 7, 8) from the rostro-
carinate with only one. Here, it seems

-obvious, a better type of brain was in

charge of matters, and to study the
large number of rostroid hand axes now
available for examination is to realize
that these specimens testify beyond
cavil that man was indeed using that
wonderful organ, his brain, to some
purpose.

As one examines these rostroid hand
axes it is possible to see clearly the
object which their makers had in view
and how they set about attaining it.
The implements show by their forms
that the old age-long habit of making
rostro-carinates was, as it were, strug-
gling for supremacy with the new de-
sire to produce an artifact possessing
a massive butt for comfortable prehen-
sion, opposed to a tongue-like projec-
tion with two cutting edges capable of
more numerous and skilful uses than
the single sharp keel of the rostro-
carinate. These transitional implements
usually exhibit a beak-like profile, while
the remains of one or other, and some-
times of both the dorsal and ventral
planes of the rostro-carinate are re-
tained. It is because the specimens
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show so clearly these characteristics
that I have called them rostroid hand
axes.

But it is not only in these transitional
forms that the relationship of the
rostro-carinates to the earliest hand
axes is observable. When an examina-
tion is made of the kind of flaking
which both types of implements ex-
hibit, it becomes obvious that they were
made by means of a very similar tech-
nique. This particular method is
known as “free flaking,” in which
the side of the flint from which the
flakes are removed is not supported
by the hand or by some other object.
It results in the detachment of flakes
which tend to be thick and to possess
prominent bulbs of percussion, and
which are of greater width than length.
Thus it is possible to claim that
the rostro-carinates and the earliest
hand axes show by manifold signs
that they are closely related to each
other.

It was from a study of the large series
of specimens found chiefly in eastern
England that the above conclusions
were made possible, but when I first
published my conclusions they were met
by considerable opposition on the part
of archeologists. Since those days, how-
ever, further evidence has been
forthcoming in England, and now
corroboration has come to light
in places as far apart as Pales-
tine, Africa, and India. Not only

is this gratifying but
it is also astound-
ing, and brings
up for solution
certain problems
regarding an-
cient man which
in interest and
importance are unsurpassed.
In the first place it may be said that,
to those who have made a really close
study of flint flaking and the manufac-
ture of implements, it is not possible to
believe that it was, for example, merely
a “coincidence” that a race of people
living in India proceeded to make their
stone implements on a precisely similar
and highly specialized plan as did an-
other race living in eastern England.
No school of a common necessity would
produce results of this kind. Such a
school would probably bring about the
production of simple implements with

===
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rough cutting edges, but to imagine
that it would give rise to artifacts of
a precisely similar and complex manu-
facture is to ask too much of prob-
ability. If we found, for example, that
a certain type of specialized carved
furniture was present over wide areas
of the earth’s surface, we would not
think of attributing this widespread
similarity merely to coincidence; and
in the same way it is necessary to shut
out this explanation in regard to the
flint implements under discussion.

I have recently had the opportunity
of examining a large series of rostro-
carinates and rostroid hand axes found
in Palestine by the British School of
Archaeology in Egypt, by Wayland in
Uganda, by Neville Jones at Hope
Foundation, Rhodesia, and by Cam-
miade in eastern India, and it is literal-
ly true to state that these specimens
were all made upon the same special-
ized and complex plan as was being
followed in eastern England in early
Pleistocene times. I illustrate here
rostro-carinates and rostroid hand axes
in order that readers may be able to

Figure 5

R

Rostroid hand axes from (5)
southern England, (6) In-
dia, (7) Rhodesia, and (8)
Palestine. Such artifacts in-
dicate that Pleistocene man
used his brain to advantage

Figure 8

recognize the similarity to each other
of the specimens from four very widely
separated regions. There would not
seem much doubt, though this is not
yet finally established, that the imple-
ments from India, Rhodesia, and Pales-
tine are, like their counterparts from
England, of early Pleistocene date.

It would indeed be strange if a race
of people living, say, in South Africa
at some recent period, went through the
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same process of evolution of their stone
implements as was carried through in
England only in the early Pleistocene
Epoch, and all the evidence now coming
to hand is definitely against such a sup-
position. To what conclusions, then, are
we to come about these remarkable
facts?

HERE appears to me to be only

one, and it is this: that the knowl-
edge of how to make rostro-carinates
into hand axes spread from a common
center and was carried over a great
part of the earth’s surface.

If, as seems to me inevitable, we
must adopt this explanation (not only
for the culture of early Chellean times
but for most other prehistoric indus-
tries as well), then other considerations
of outstanding importance immediately
arise. First, as to the time element;
there could not have been much in-
centive, nor the means, in those remote
times for the rapid spread of a pre-
historic culture, and a very great period
must have been taken up in the dis-
semination of a special technique in
implement making from England to
India, for example.

It may here be pointed out that the
geological evidence relating to the an-
tiquity of man in no way clashes with
these conclusions, for it is becoming
ever more fully realized that the human
race must have appeared upon this

Figure 7

earth many hundreds of thousands of
years ago. The recognition of the spread
of prehistoric cultures from common,
though at present unknown, centers
makes it also necessary to believe that
ancient humanity was much more or-
ganized and advanced than has been
supposed. But if there is one thing
above all others that recent research
in prehistoric archeology is teaching, it
is that stone age man was not the hope-
less and degraded savage which some
have depicted.

It is now seen that stone implements
alone can give us but a very imperfect
picture of the cultural attainments of
our remote ancestors and, as new dis-
coveries are made, so our attitude to
these matters is undergoing profound
change. Prehistoric man is, in fact,
slowly but surely entering into his
rightful kingdom.
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New Waterproof Lime

HAT is claimed to be the greatest

advance in the lime industry in a cen-
tury is the recent development of a water-
proof quicklime suitable for masonry work.
This new product is a pulverized quicklime
so treated that the heat generated during
the slaking creates a chemical reaction
of such a nature that the resultant mor-
tar made with the lime putty, with the ad-
dition of the necessary sand and cement,
makes a water repellent mortar.

This should be of great interest to archi-
tects and contractors who in recent years
have been worried considerably by leaky
walls. It would appear that there is some
connection between the prevalence of ef-
florescence and leaky masonry and the de-
crease in the use of lime in recent years.

This seems to be borne out by the tests
carried on by the Bureau of Standards on
the subject of “Volume Changes in Ma-
sonry Materials,” which tests apparently
show that a mortar composed of two parts
of lime putty, one of portland cement, and
nine of sand, shows the least volume change
after hardening. This subject is treated in
paper No. 321 by the Bureau of Standards.

The waterproof quicklime now on the
market is not recommended at the present
lime for use in concrete work as complete
tests have not been made covering its usage
in this way.

— ————
First Translations of Maya

Glyphs

HE first translations ever made from

Maya hieroglyphic writing are tentative-
ly offered by Dr. William Gates, research
associate in Mayan history and language at
the Johns Hopkins University.

Dr. Gates has succeeded in definitely
translating various isolated glyphs, the first
actually deciphered since scientists took
up this study.

Dr. Gates has treated Maya hieroglyphs
as experts do code. He has tabulated all
distinct glyphs found in the three ancient
Maya books that survived the Spanish con-
quest, grouping each symbol in all the com-
binations and meodifications in which it ap-
pears in these ancient texts. Some 2500
distinct glyphs were found in these books,
and about 100 minor glyphs. The Mayan
language has a system, Dr. Gates says,
and it was possible to determine that cer-
tain elements were affixes to major glyphs,
modifying, classifying, and describing them.
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It is in these affixes, Dr. Gates says, that
the true key to Maya writing lies.

These tabulated symbols he has gathered
in an “Outline Dictionary of Maya Glyphs,”
just published by the Maya Society through
the Johns Hopkins Press. This glyph dic-
tionary is in reality a skeleton form on
which other glyphs as identified have a
place. Thus placed in order, many charac-
teristics of the language have become appa-

Science Service and the Maya Society

rent. Calendric and astronomical glyphs,
and others relating to crop and hunting
activities and the like, came out. Pairs
of opposites and likes, such as earth and
sky, food and drink, could be distinguished.

The American Indian languages are like
no others, Dr. Gates says, and the hiero-
glyphs, too, are different from those found
anywhere else. The languages spoken by
seven main groups of Mayas in Middle
America today are related to an ancient
common mother tongue as modern Italian
and French are related to ancient Latin.
The “Mayance” languages, as he calls them.
were split from the main Maya stem about
the time the modern “Romance” languages
were split from the mother Latin. A study
of Mayance languages revealed that their

[TTTLITISYTS

Hymn to the four gods, one of the Maya glyphic inscriptions which
have been deciphered by Dr. Gates. His translations are: 1. Do honor
and sacrifice (a turkey) in the North, to the White Lord, Wise It-
zamna (at his task); 2. Do honor and sacrifice (an iguana) in the
West, to the Black Lord, Wise Itzamna (at his task) ; 3. Do honor and
sacrifice (a fish) in the South, to the Yellow Lord, Wise Itzamna (at
his task); 4. Do honor and sacrifice (a deer) in the East, to the Red
Lord, Wise Itzamna (at his task). These four are to be read vertically
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structure and syntax were reflected in the
glyphs and their arrangement.

Dr. Gates is now ready to say that Maya
writing has symbols standing for things,
like nouns, and others standing for names
of actions, like verbs. These latter follow
the Egyptian method of expressing action,
as of a man walking or striking, or doing
something. Then there are minor symbols
that accompany and modify these main
ones in various ways. Some appear to be
adjectival, expressing such things as color.
Others seem to be determinators or classi-
fiers. Glyphs are also sometimes joined, ex-
pressing compound ideas as our word
“greenwood” might.

The Mayan language is not rebus writ-
ing, “like Aztec,” as some have said. No
instance of such rebus writing has ever been
found in Mayan writing. In fact, Aztec was
not rebus writing either, but picture writ-
ing, Dr. Gates explained, although some of
the pictures were already partially abbre-
viated and conventionalized. The Mayan
writing had gone further than Aztec. The
original pictures had long been “worn out,”
and had become “ideographs.” Probably be-
fore America had been discovered, the orig-
inal meanings of these had been lost, and
“ideas” had become attached to them by
convention.—Science Service

Synthetic Atmospheres

XYGEN, since the time of Lavoisier,

has bheen considered the vital com-
ponent of the air. The remaining gases,
comprising 79 percent of the air, have had
little use assigned to them. It is, however, a
problem of immense interest to learn what
limits of variation can be tolerated by
animals and also whether some changes
from normal might be beneficial rather
than harmful.

Carefully conducted experiments on this
problem covering a period of eight years,
have been carried out by Professor .
Willard Hershey, of the Department of
Chemistry, McPherson College, McPherson,
Kansas, and his assistants who have pro-
duced a wide range of “synthetic atmos-
pheres” and noted their effects on animals
confined in them.

It is understood that animals cannot live
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in an atmosphere of oxygen alone, in nitro-
gen, carbon dioxide, helium, or argon. A
series of 30 experiments using different
varieties of animal life has shown that in
an atmosphere of pure oxygen, with other
conditions normal, life would cease to exist
after two to five days.

One of the most surprising results of
these experiments is that animals die in
from a few to ten days when confined in
an atmosphere composed of nitrogen and
oxygen, the normal proportion, but without
carbon dioxide and the rare gases, such
as helium, neon, krypton, and so on. On
the other hand, an atmosphere consisting of
79 percent helium and 21 percent oxygen
permitted animal life to exist normally,
or in some cases apparently better.

By using argon instead of helium and
with the same percentage mixture the ani-
mals (mice) would not survive as they
did with helium. The argon mixture would

diffuse through the living cells less rapidly
than the natural air and the helium more
rapidly, which might account for this dif-
ference. By decreasing the argon to 75
percent and increasing the oxygen to 25
percenl. life was supported, so far as could
he observed. better than in normal air.

A large number of experiments were

A contented kitten looks out into the world from a glass bottle into which is
pumped the proper mixture of oxygen and other gases to keep him healthy
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A new form of book cases for ref-
erence libraries. Being on rollers,
it is claimed that it holds 50 per-
cent more volumes than may be
stored in stacks. The closed one at
left protects against dust and fire

conducted with different mixtures of nitro-
gen and oxygen by varying the respective
percentages. With these experiments as with
some of those above, it was found that the
animals not only survived but appeared to
be stimulated and benefited when the mix-
ture contained from 40 to 50 percent nitro-
gen and from 50 to 60 percent oxygen.

In the field of practical application of
synthetic atmospheres there is a wide range
of commercial uses and values. In deep-
sea diving, mines, and submarines, foul air
is encountered and there is often a lack of
sufficient pure air to sustain life. Aero-
nauts may carry a supply of prepared at-
mosphere aloft with them, and it may be
provided for large factory and office build-
ings with more satisfactory results than
when natural air from outside is used.

Medical men have a fair knowledge of
the action of oxygen in the air, but little
is understood by them concerning the other
cases, especially the rare gases. It is pos-
sible that a knowledge of atmosphere may
aid in the control of diseases. The widest
field probably will be in pathological ap-
plications.

IO R S G St
Sweet Potatoes May Yield

Tasteless Stamp Glue

TASTELESS dextrin inoffensive to
lickers of postage stamps will have
sweet potatoes as its source if experiments
conducted by the Bureau of Chemistry and
Soils of the United States Department of
Agriculture are successful. In an oral
statement reported in the United States
Daily, H. S. Paine, Bureau chemist, told
of efforts to obtain such dextrin from
starch-producing plants of the United States.
The substance used at present comes
from the lower grade of starch obtained
from the cassava plant, grown chiefly in
Java and Cuba. Several million dollars’
worth is imported for this purpose each
year. Many native starch-producing plants
have been tried, but the dextrin has lacked
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adhesive qualities or has been too bitter
for the palate of the stamp-licking public.

The fact that between 10 and 30 percent
of the sweet potato crop is rejected each
year because the potatoes are either too
large or too small for ordinary food uses

The self-propelled airship mooring mast at the Akron, Ohio, dirigible hangar

offers a strong economic argument for
the development of such an industrial

use.—A. E. B.

The Earth’s Rainfall

VERY day sufficient rain falls upon the

earth to fill a reservoir 400 miles square

to a depth of about 10 feet.—Tycos-Roches-
ter

And Now for a Cold Cure

OUBTS concerning the nature and
cause of the common cold “have now
been settled beyond all dispute” by the
masterly investigation which Professor A.
R. Dochez and his colleagues have con-
ducted at the Johns Hopkins University in
Baltimore. So says The Lancet, foremost
British journal of medicine, in an editorial.
In an article in the same journal Dr.
Dochez and his immediate assistants, Kath-
erine C. Mills and Dr. Yale Kneeland, Jr.,
have described the findings of a piece of
research which may ultimately lead to the
discovery of a way of curing or even pre-
venting an ailment too often regarded as
minor but one which nevertheless accounts
for immense loss of productivity. Dr. Dochez
is a member of the faculty of the College
of Physicians and Surgeons at Columbia

mast. A direct-current motor provides the motive force
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University and his name has figured prom-
inently in connection with many previous
pieces of medical and biological research.
" The findings indicate that the germ of the
common cold is not the visible form of
bacteria found when a cold exists but a

.

smaller invisible filter-passing germ—one
so small that it passes through the finest
pores of porcelain filters, so small that
it is not made visible under the strongest
microscope. The visible form previously
suspected of causing the ailment has now
been assigned a secondary réle; it is present
when the other form is actively engaged in
making you miserable, but apparently it
is not the chief culprit.

The research which revealed the true
culprit was performed first on chimpanzees,
and then on human volunteers. Since this
germ or virus cannot be seen, the only prac-
ticable way to isolate it is by passing the
washings from the nose of a sufferer
through a dense filter and inoculating new
animals with the filtrate. It was satis-
factorily established that the agent of the
cold is a true “filter passer,” a sub-micro-
scopic germ, for those who were inoculated
with the filtrate developed colds with con-
sistency. In the experiments, this routine
was repeated through 15 cultures—that
number of volunteers being infected one by
one, each from the last. It was calculated
that the virus at the end of the series
represented a dilution of 1 in two quad-
rillions, yet it remained active and capable
of infecting a new victim with a cold.

Now that the cause of the cold has been
hounded out of obscurity and its hide, as
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it were, nailed to the barn door, all that
remains is to find a cure! This may prove
more difficult. Yet—let the cynic say what
he will—in science it nearly always holds
true that, once a hidden cause has been un-
covered, the cure soon follows, for research
workers are no longer forced to fumble in

the dark.
—————— e

Self-Propelled Mooring Mast

HE Wellman Engineering Company,

Cleveland, Ohio, has recently designed,
built, and installed at the Air Dock of
the Goodyear Zeppelin Corporation at
Akron, Ohio, a mooring mast of the mobile
type for handling rigid airships at the
dock. The mast is designed primarily for
outdoor service.

This mast is of the self-propelled type
mounting the electric motors for its propul-
sion and steering. It carries a complete
eight-cylinder gasoline engine driven West-
inghouse generating plant for supplying
power and lighting circuits. The structure
comprises a three-sided pyramid, its base
corners being located approximately 85 feet
from each other, this arrangement permit-
ting the crawlers to be equidistantly located
on a 100-foot diameter circle. The height
from the ground to the top of the mooring
cup is 76 feet.

The machine is provided with the usual
rigging for the “hauling-in” and other moor-
ing lines; the apex of the tower is fitted
with a mooring cup. This device is coni-
cally-shaped to receive the mooring cone
carried on the nose of the airships. This
cup is provided with a number of locking
pins mounted on a rotating spindle fitted
with anti-friction bearings, and having a
hole to allow the passage of the “hauling-
in” lines. Bell and spindle rotate in a hous-
ing especially designed to exclude dirt and
moisture and secured to the corner posts
of the framework. A circular platform is
installed around and directly below the
mooring cup.

The structure was proportioned to resist
the horizontal pull produced by the largest
ship riding against the wind in any direc-
tion, in combination with either an upward
or downward wind load.

The triangular base of the framework
carries the saddle castings on which the
crawlers are mounted. Two of the crawlers
are driven by a Westinghouse direct-current
shunt motor which is operated by variable
voltage or resistance control giving a wide
range of traveling speeds in either direc-
tion, from “creeping” up to two miles per

The crawler with which the mast is steered is secured to
a saddle casting on a swivel bearing with heavy king pin
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hour. The front or steering crawler is
secured to a similar saddle casting mounted
on a swivel bearing with heavy king pin
and arranged to swivel through a sufficient
angle to permit turning in a reasonable
space for ready maneuvering. This steering
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The sequence of events is as follows:
As soon as the submarine reaches the sur-
face, the door is opened, and over a large
slab of steel which falls flat in front of
the hangar, rails are quickly laid, connect-
ing those in the hangar with the end of
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and motor so that there is the utmost
flexibility in speed control.

The locomotive pulls a large beam to
which the stern of the airship is held by
yaw lines until the dirigible assumes a
position parallel to the hangar. It is said

= — Lt

A low, smooth-top locomotive to steer the Akron around its mooring mast

mechanism is electrically operated. The
crawlers are spring mounted and equalized
on the saddle castings.

The power plant is contained in a house
of all-steel fireproof construction. The con-
trol cabin, of similar construction, is lo-
cated on top of the house and contains all
the controls for the full manipulation of
the machine.

—————————

A Submarine Aircraft Carrier

7E have, in these columns, described
small planes designed to be carried
on a submarine and launched by hand from
the upper deck into the water. The British
have now gone a step further and have
actually converted a submarine, the M-2,
of some 1950 tons submerged displacement,
into a regular aircraft carrier, fully
equipped with catapult. The photograph
shows a Parnell Peto emerging from the
submarine, prior to its travel on the cata-
pult. The seaplane is a conventional two-
seater biplane with folding wings. No
armament is carried.

The pilot is placed in the rear position
with the observer in front of him. When
in the “hangar” this little twin float biplane
is locked upon the carriage resting on
two rails. The large door in front of the
hangar is raised mechanically. The men of
the crew find but little room for working
round the seaplane and are dressed in
long waders.

the catapult rails. The aircraft is run out
on this trolley and locked into position on
the after end of the catapult. The sub-
marine is turned into the wind and runs
at a speed that will assist the take-off of
the seaplane. The pilot of the seaplane
opens the engine “full out” and when he
is satisfied that it is running correctly, he
signals that all is ready; a stoker pulls
the release, operates the catapult, and by
the time the aircraft reaches the end of its
run, it has attained a high speed.

The cleanest sort of take-offs have been
made in spite of the very short run pro-
vided. The pilot and the observer are
naturally banged against the back padding
in their cockpits but are still able to handle
the controls with perfect precision. The
submarine aircraft carrier should be of
ereat help to any fleet.—A4. K.

A Dirigible-Handling Locomeotive

NE of the most important problems

to be solved in making the airship
practical lies in the task of ground han-
dling. Strange to say, a locomotive comes
to the aid of the airship. This locomotive,
built for the Navy by the H. K. Porter
Company, will operate on a circular track
around the mooring mast of the airship, in
front of the hangar at Lakehurst, New
Jersey. The locomotive is powered with a
250 horsepower, eight-cylinder gasoline en-
gine. The engine drives a hydraulic pump

The British submarine which has been converted to carry a seaplane. The sea-
plane just emerging from the deck hangar will be catapulted into the air

that the locomotive in this position does
work that could hardly be performed by
1000 men. A special feature of the design
is that the height of the locomotive is only
six feet from the top of rail. Moreover,
its top is absolutely smooth so that there
is no projection for the airship to catch
on when swinging around the mooring
mast. The hydraulic transmission of the
locomotive permits absolutely smooth opera-
tion without jars or jerks. It would be a
fine thing if this last feature were embodied
in our-ordinary passenger trains!—A. K.
————

An Air Ferry for New York

HE main objection that hitherto has

* been made to the air transport services
out of New York has been the time required
to get to Newark Airport from various
parts of the city and its suburbs. Now the
Curtiss Wright Corporation has incorpo-
rated a new airline, the Metropolitan Air
Ferry Service, which on regular schedule
will connect Newark Airport with Floyd
Bennett Field in Brooklyn and the Glenn
H. Curtiss Airport on Long Island, thus
bringing the two most important airports
of the city within a few minutes flying
distance of Newark and incidentally pro-
viding a splendid sight-seeing trip over
Manhattan, Jersey City, upper New York
Bay, Brooklyn, and Queens.

The flying time between each airport
is less than 15 minutes and the new ser-
vices are of course made to coincide with
the schedules of the air liners. The airlines
operating at Newark Airport enable one
to fly anywhere in the United States within
30 hours. Even now, 10,000 passengers a
month come in and out of this great air
center. With this new ferry service there
is no doubt that this number will be greatly
extended.—A4. K.

———————
Photography During a Parachute
Jump

VERYONE wants to know how it feels
to jump from a plane high in the air.
The man who jumps can seldom describe
his sensations after his parachute has
brought him down safely. The strain of
the descent disappears immediately and
the possible look of concern is apt to give
way to a broad grin of satisfaction.
Corporal Garland E. Kane of the Army
Air Corps, Technical School Detachment,
determined to take some pictures of him-
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self in the acl of making a parachute drop.
If successful, the photographs would be a
permanent record of facial expressions on
the way down. A Brownie box camera, tak-
“ng vest-pocket size pictures, was used. The
only adaptations required were the solder-

ing of an extension piece on the finger lever
for easier snapping and the riveting of a
ring for a lanyard to lessen the risk of
losing the camera. Two of these cameras
were fitted up.

Corporal Kane jumped from a bomber at
4000 feet. He descended 800 feet before he
was ready to take pictures of himself.
He succeeded perfectly in taking eight
snaps from arm’s length, getting his face

into each picture. The surprisifig thing.

about these pictures was that they showed

a pleasant and confident expression in each
case!—A4. K.

S ———

The Aviator’s Artificial Horizon

N airplane pilot has three senses which
are affected by the position of his air-
plane in relation to the horizontal: 1—His
eyes which usually use the natural horizon
as a reference; 2—His inner ear which is
really a minute form of liquid level; 3—His
deep “muscle sense” or the feel of his own
weight.

If poor visibility prevents the use of the
eyes to observe the natural horizon, it has
been found that the deep “muscle sense”
and the inner ear cannot cope with the
problem of defining the horizontal. This
is due to several causes; the most impor-
tant of which is that a man’s senses are
taught to indicate the pull of gravity and
he cannot distinguish between this and
other forces such as centrifugal force.
Figure 1 illustrates the point. The pilot
is making a turn. The pull of gravity acts
vertically downward as shown, but in ad-
dition to gravity, the centrifugal force
comes into play and the pilot’s impression
of the vertical is the resultant of all forces
and quite distinct from the true vertical.
In complicated maneuvers and blind flying,
therefore, the pilot’s senses fail to help him.

Under the same conditions the ordinary
liquid level also fails in the task of indi-
cating the true horizontal because the liquid
of tht level also is susceptible to forces
other than gravity. A pendulum fails for
the same reason as the liquid level. The
solution, therefore, must be the use of the
gyroscope.

As shown in Figure 2, the gyroscope iz
a spinning mass universally mounted. If
a free gyroscope were mounted in an air-
plane the axis would tend to remain rigidly

L
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pointed in the direction in which it was
originally set, but the friction of the bear-
ings and other forces would influence it,
and the direction of the axis would gradu-
ally change.

The most important resultant of the
forces which may influence the gyroscope
is known as “precession.” If a force is
applied to the axis of the gyroscope it

Figure 1: Diagram of
(o forces acting on a pilot’s

“?’,: senses in a turn. The re-
\:é sultant of the centrifugal
\% force and acceleration

T forces gives him a false im-
‘\\‘3‘\ pression of the vertical
]

\

will move or precess in a direction at right
angles to the applied force, as shown in
Figure 2.

To maintain the gyroscope in a horizontal
plane one possible solution is to hold it
in place with a pendulum. Many attempts
at making horizon instruments have de-
pended on making the gyroscope pendulous.
Every acceleration force acting on an air-
plane, however, will energize the gyroscope
and cause it to “fall off” or precess in a

causes it to precess at right angles

to the direction of the force

direction at right angles to the force ap-
plied. The pendulum, as it tends to pull the
gyroscope back 1o the vertical again, causes
precession at right angles to the pull. Due
to this precession, the gyroscope will never
return directly to the vertical, but will fol-
Jow a spiral path, continually seeking the
vertical but never coming to rest.

To make the gyroscope indicate the
horizontal, and to insure its rigidity by
eliminating the precession of the pendulous
gyroscope, a form of “pendulum-controlled”
gyroscope has been developed.

The gyroscope is mounted within an air-
ticht casing and is rotated by two air
jets, (drawn into the casing by suction
from a venturi in the slipstream), which
impinge on turbine blades on its periphery.
The exhaust air is conducted to the lower
part of the casing where four ports,
spaced 90 degrees apart, divide the ex-
haust into four escaping air jets of equal
volume.

fach of the ports throuzh which these
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air jets escape is covered by a pendulous
swinging vane which can enlarge or de-
crease the size of the orifice as it swings,
thus increasing or decreasing the volume
of the air jet which escapes. The normal
position of these vanes, when the gyroscope
is vertical, permits four equal air jets to
escape, holding the gyroscope in position.

When the gyroscope tends to precess,
due to acceleration forces, these vanes will
alter the volume of one or more of the air
jets so that their reaction force against
the instrument casing will force the gyro-
scope to follow directly the “vertical-
seeking” pendulous vanes.

As shown in Figure 3, if a movement of
the airplane causes the gyroscope to swing
on its gimbal rings to the position illus-

A

Figure 3: Action of vanes

trated, the pendulous vane “A” will un-
cover the exhaust air port “B.” The vane
on the opposite side swings to decrease the
volume of its air jet and the increased
air jet from port “B” will precess the
gyroscope in the direction “C” back to the
vertical, the volume of the air jet being
decreased as the vane swings back over
the exhaust port. The gyroscope always
follows the pendulous vanes in a straight
path; there is no tendency to precess un-
less it is caused by the movements of the
controlling or dampening vanes.

It is this entirely novel development of
the “pendulum-controlled” or “pendulum
damped” gyroscope which has enabled the

Figure 4: The Sperry instrument
to indicate the natural horizon
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PRESDWOOD

works with Santa Claus

Countless homes will be brightened this
Christmas with gifts that Masonite Presd-
wood helped maEe...beautif ul, durable gifts
that come from factories all over the world.

The makers of these articles are Rresd-
wood enthusiasts. Naturally! Presdwood
is bettering their products, cutting their
costs, speeding up their production.
Articles such as those shown on the right,
and many others, are being made of
Presdwood with great success.

The men at your presses, planers, drills
and saws will take kindly to these modern
industrial boards. So will the machines
themselves—and the men who work with

hand tools. You’ll have little concern over
waste and rejections, for Presdwood is
rigidly graded at the mill.

Get acquainted with Presdwood, the
smooth, grainless, water-resisting board
that doesn’t crack, chip, split, splinter or
warp. Use it in your factory. The free
Presdwood booklet will give you the com-
plete story. Write for your copy today, or
consult your‘lumber dealer.

Masonite

PRESDWOOD

STRUCTURAL INSULATION INSULATING LATH.
QUARTRBOARD  Gushioned FLOORING
“Made in Mississippi”

Presdwood makes an
ideal bed for juvenile bil-
liardtables, saysthe Bruns-
wick-Balke-Collender Co.,
Chicago

Toys made by “Play-
Skool”, Inc., Milwaukee,
Wis., are better because
they’remadeof Presdwood

Presdwood serves perfectly

forbacks of electric refrig-

erators manufactured by

Servel, Inc., Evansville,
Indiana

Valleyco Company, Cin-

cinnati, use Presdwood,

with slate finish, to make
ideal blackboards

At RCA Victor Company,

Inc., Camden, N. J., the

backsofradiocabinetsare
cut from Presdwood

o
3

Sturdy, attractive toys are

made of Presdwood by the

H. M. Miller Company,
Jeannette, Pa.

asonite Custiored FLOORING
of TEMPERED PRESDWOOD

This new, all-wood flooring with the in-built shock absorber offers tremendous
advantages in beauty, durability and convenience. Outer layers of Tempered
Presdwood assure beauty and long life. Inner layer of QuartRboard provides
resiliency, insulation and sound absorption. Tongue-and-groove construction
makes perfect, interlocking joints. Two-color reversible squares and borders make
possible endless variety of design. Send for booklet describing this modern flooring.

Y,
Ff'%dﬁgl"kwt

Mail the coupon today. It
will bring you the inter-
esting story of Presdwood

Masonite Corporation, Dept. M-12  © M. C., 1931
111 W. Washington St., Chicago, IlL.

Please send your free illustrated booklet that describes Masonite
Presdwood and its many uses.

Name

Street

City State

[ If interested in Cushioned Flooring, check here.
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Sperry Gyroscope Company to produce an
instrument, Figure 4, which will continu-
ously indicate the natural horizon. We have
mentioned and illustrated this device in
the past, but this is the first time that
details of its operation have been available.

The dial of the instrument has a white
bar across it to represent the horizon. The
dial also carries the silhouette of an air-
plane, viewed from the tail, which is used
as a reference point. The position of the
white horizon bar at all times corresponds

SCIENTIFIC AMERICAN

plane, the strut has been telescoped
hydraulically and the wheel has swung
outward and up so that it is completely
clear of the water. Tests have shown the
gear to be entirely satisfactory.

It will be noted that the tail surfaces are
mounted on out-riggers so that the hull
need not extend right to the tail surfaces
of the plane. This makes for a shorter and
lighter hull.

The flight of the DO-X and the discussion
of a possible airmail service across the

with the position of the natural horizon.
Index arrows are provided on the side of
the dial to show when it is horizontal. For
an illustration showing the various indica-
tions under different attitudes, see page
470, June 1930, SCIENTIFIC AMERICAN.

The Sperry Horizon has been entirely
successful and is proving of inestimable
value in aircraft blind flying.—4. K.

—— e ——

The World’s Largest Amphibion
GOR SIKORSKY, of the Sikorsky Avia-

tion Corporation, has been in the front
rank of airplane designers for more than
20 years. In recent times he has increased
his reputation by designing and building a
series of splendid flying boats and am-
phibions. The latest of this series, the S-40,
is the largest amphibion ever built. It has
passed its trial flichts in excellent fashion,
and two amphibions of the S-40 type are
to be put in use by Pan American Airways
in their South American service.

The S-40 is a high-wing monoplane, pow-
ered with four Pratt and Whitney 575
horsepower Hornet engines, with the en-
gines installed in nacelles supported from
the wing. The wing spread is 114 feet; the
overall length is 72 feet, 11 inches; and
the gross weight of the ship is 34,000
pounds. The plane is capable of a top
speed in excess of 130 miles per hour;
and with a gasoline capacity of over 1000
gallons the S-40 has a cruising range of
1000 miles. In spite of its enormous size,
the draft of the hull is only 3 feet, and the
ship can be landed in 6 to 8 feet of water.

While the principle of a retractable
landing gear applied to a flying boat hull
is not new, the gear employed on the S-40
is remarkable by virtue of its size. The
retractable gear is in two distinct units:
each consists of a telescoping strut, hinged
at its top to the upper part of the hull and
attached at its lower end to the wheel
assembly.

One of our photographs shows the am-
phibion gear down and the plane ready for
land work. In the second photograph,
which shows an artist’s conception of the

£y 7 //“ ;e
Front view of the S-40 behind the smaller flying boat for comparison

Atlantic have greatly revived interest in
the possibility of trans-oceanic air trans-
port. Flights in single-engined planes with
one or two occupants at most, and with
nothing but an overload of gasoline to
carry, are now of but little interest. The
true path of progress lies in building bigger
and bigger flying boats, large enough to
be seaworthy under difficult circumstances,
capable of carrying many passengers in
perfect comfort, with several men in the
crew, and having every type of safety and
navigational equipment.

The artist’s imaginative conception of the
S-40 is of the highest interest and keeps
very closely to the actual design.

In the bow of the hull is located the
anchor department. The next compartment
aft is the pilot’s cockpit with provision for
radio. This compartment seats the pilot,
the co-pilot mechanic, and the radio opera-
tor, with ample room for all. The third
compartment contains four passenger

seats on the port side. In the fourth com-
partment are sixteen and in the fifth com-
partment eight passenger seats. The sixth
compartment is a smoking room with com-
fortable seats for six people. A personal
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visit to the S-40 fully confirmed the artist’s
impression of the roominess of the pas-
senger quarters. There is over seven feet
of head room and the width of the hull
is considerably greater than that of a
Pullman car. A pantry, icebox, and room
for extra storage space are provided.

Five hundred square feet of half-inch-
thick sound-proof material under walnut
panels are used to reduce noise to a mini-
mum. Reading lights, ash trays, cigarette
lighters, a call system for the steward, and
individual ventilation units, add to the
comfort of the passenger. Here we have
something that approaches the ideal of
airplane travel.

It is noteworthy, also, how carefully sea-
plane designers are going into the question
of safety equipment. Six air rafts are stored
in three tubes located near the passenger
entrance toward the rear. Water-tight
covers may easily be opened from the
outside of the boat and rafts pulled out
while compressed air bottles, stored in
containers attached to the rafts, supply
air for inflation. The container has merely
to be thrown overboard, the oars assembled
from their pocket in the raft, and the
whole is ready for service. With a capacity
of five persons for each raft, a total of 30
passengers may be accommodated. Two
similar rafts are placed in the forward part
of the ship, accommodating the crew of
five and the rest of the passengers. Emer-
gency food is provided with each raft, as
are also life jackets and furniture cushions
that may be utilized as life preservers. All
the furnishings of the ship are fire-proofed
and automatic fire extinguishers protect
each engine.

When we consider the reliability of the
modern engine and the fact that four
engines are provided, it will be seen that
ocean flying in these large seaplanes is
assuming at least a workable hazard. It
might be interesting to recall a recent flight
which ended in disaster but is still reassur-
ing from the safety point of view. Three
Portuguese flyers who attempted to fly to
New York from the airport at Juncal Do
Sol, Portugal, in a much smaller ship (a
Junkers seaplane), were adrift, as the
reader will recall, seven days in the rough
waters off Newfoundland. The flyers had a
terrible time clinging to their frail craft,
drinking, in carefully measured quantities,
the water from their radiator, and suffering
from cold and hunger. Nevertheless, they

—

Artist’s conception of crew and passenger accommodations of the $-40
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“An Authoritative Discussion of a Vital Question”

Some of This Book’s Valuable
Chapters and the Subjects
Handled by Dr. Stemmerman in
His Personal Teachings

More and Happier Years

The Nature and Significance of Constipation

Preventing Constipation.

Germ-Life in the Intestines

Encouraging Good Germs to Supplant Bad Germs

Flatulence . . . Acidosis . . . Heartburn
hree Myths: Liver Disease, Stomach Trouble and
Biliousness

Bad Breath and Body Odors. Their Meaning aftd Cor-
rection

Hemorrhoids or *Piles”

The Treatment for Hemorrhoids

Insomnia; Nervousness

Constipation and Its Effects on the Sexual Functions

Constipation and Skin Troubles

Constipation and the Prostate

Personal Beauty Depends on Correct Elimination

Dangers of Fasting

New Drugless Way to Cause Bowel Action

Headache—Chronic and Occasional

Rheumatism and Arthritis

Colitis and Other Results of Constipation

Is the Enema a Friend?

Is Exercise Worth While?

Exercises That Benefit, Especially in Constipation

The Ideal Weight for Height

The Technique of Defecation

Internal Visceral Auto-Massage

Relief by Lubrication

The Cure by Relaxation and Milk Diet

Why are Drugs in Disfavor?

Reviewing Some Drugs Used in Constipation

Yeast—A Great Hoax

Furnishing the Body With Heat, Energy and Repair

When Do We Eat?

Weakening the Staff of Life

Baking Powder, the Sinner

Food Idiosyncrasies

What Will You Have to Drink?

Shall We Eat Fruits and Vegetables

Husband in the Kitchen

We Survey Certain Foods

The Beneficial Necessary Soup

Spinach, Lettuce, Liver and Other Pleasantries

Too Much Sugar Will Shorten Your Life

Food for the Aged

The Management of Constipation

HERE is an easy, rational and helpful way of directing the

behavior of your intestinal system, and thus becoming the
master of your health. Put your intestines under control, and gain
a life of longer years and happy well-being. Relieve ‘the strain
upon all your vital organs—heart, liver, kidneys, lungs and brain
—by making your intestines do their dall\ duty of assimilation
and elimination.

A large percentage of the American people, young, middle-aged
and elderly, suffer from constipation, occasional or chronic, and
very frequently in entire ignorance of this cause of their troubles.
From this almost universal disease many other diseases result.
Constipation is in fact a great destroyer, whose toll of break-
downs and suffering, inefficiency and tragedy no man can measure.

Dr. Stemmerman’s new book is the result of thirty years of in-
tensive study and practical experience. It is scientifically correct,

y the best modern medical precepts and authorities. It is com-
prehenswe, easily understood and downright interesting. You
1need ltlgls book, if vou choose to win more abundant virility and
ong

You owe yourself a knowledge of the latest accomplishments of
modern science in the treatment of that most prevalent disease,
constipation. Therefore WE HAVE PREPARED FOR FREE
DISTRIBUTION AN ENTERTAININGLY WRITTEN AND
EASILY UNDERSTANDABLE BROCHURE, which contains,
for young or old, man or woman, valuable information regarding
constipation. This information is ordinarily not readily available

Wm. H. Stemmerman, M. D.
—New York University and
Bellevue Hospital Medical College

Dr. Stemmerman’s Great New Book

INTESTINAL
MANAGEMENT

Will Bring You Longer and Happier Life

to the average person nor is it to be found in such clear, every-
day language as we present it in this brochure. For example, it
contains THREE COMPLETE CHAPTERS, namely, “In-
somnia,” “Is Exercise Worth While?”” and “Shall We Eat Fruits
and Vegetables?” from ‘“‘Intestinal Management.” All this is in
addition to a full review of Dr. Stemmerman’s great new hook
which is now being used by hundreds of people throughout this
country as a complete guide to health.

It is vitally interesting and extremely important, to you, to
read in this brochure the facts regarding the ultimate evil effects
of neglected or improperly treated constipation.

On the other hand, it is comforting to know that Dr. Stemmer-
man has perfected easy, harmless, but positively effective methods
for quickly relieving the disagreeable symptoms of constipation
and for permanently causing this real disease to disappear.

“INTESTINAL MANAGEMENT,” so fully described in this
brochure, actually shows the means of acquiring real happiness,
increased business efficiency and all the practical, material advan-
tages, as well as spiritual uplift, which naturally follow the
acquisition of good health, Dr. Stemmerman’s book shows how
good health and clear brain come promptly to a toxin-free and
normally acting bodily mechanism.

Tf you are truly interested in gaining and retaining health, send
the attached coupon without delay; clip it NOW before you mislay
or forget it.

Send for this FREE Brochure

A Simple Test of the Intestinal Functions

After luncheon chew and swallow about. six ordinary
charcoal tablets, obtainable at any drug store. Next morn-
ing note the color of the evacuation, If the color inclines
toward black, AND IF THE BLACKNESS HAS DIS-
APPEARED BY FOLLOWING DAY, elimination is
good. If blackness still shows, then your elimination is
delayed and faulty. Try this easy test and it may point
out the cause of your headaches, dizziness and those dull
and dreary days that lower your, resistance and efficiency |
(from “Intestinal Management,” page 26). |

ARDEN PUBLISHERS, Dept. B21
Redondo Beach,
California.

Send me your brochure at once, without cost to me.
It is understood that this does not involve me in any
obligation whatsoever.
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stayed afloat for seven days. The S-40,
with its greater size and additional equip-
ment, could encounter a similar mishap
with much less discomfort.—A4. K.

S —

Cooling the Cylinder Head

NE of our photographs shows the new

“E” type cylinder head now used on
Wright Cyclone engines. The reader will
note how carefully all parts of the cylinder
head are finned for maximum cooling ef-
fect. Even spark-plug coolers, as shown
at the center of the photograph, are finned

Maximum cooling effect obtained
by use of a larger number of fins

for cooling. These spark-plug coolers are
composed of bronze inserts of standard de-
sign, cast in one piece with aluminum
alloy cups which are finned on the outside
to provide cooling area for the inserts.
It is to this careful attention to such details
of design that we owe the increasing re-
liability of our aircraft engines.—A. K.
A

High Airspeed Records—
Schneider Trophy

N September 13 at Calshot, England.

Flight Lieutenant J. N. Boothman
won permanenily for England the Schnei-
der trophy with an average speed of
340.08 miles an hour. This average speed
was made in seven times around the tri-
angular course of 31.7 miles. On his first
two laps he made an average of 3429
miles an hour, thus setting a new world’s
record for speed for 100 kilometers (62.1
miles).

A third record was made by Flight
Lieutenant G. H. Stainforth who broke the
world’s speed mark for a three-kilometer
(1.863-mile) straight course with an aver-
age of 386.1 miles, more than 28 miles
an hour better than Squadron Leader A.
H. Orlebar’s 1929 record of 357.7 miles an
hour.

Shortly after the Schneider races, on
September 20, Lieutenant Stainforth es-
tablished a new airspeed record of 408.8
miles an hour. This remarkable record was
the average of five runs over a three-
kilometer course on the Solent at Calshot
in an S6B seaplane. On his fastest lap,
he made 415.2 miles an hour.

For this latter record flight, Lieutenant
Stainforth had available, in a Rolls-Royce
engine built especially for this trial, 300
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liorsepower more than has hitherto been

available in this class of Schneider Trophy

racing seaplane. Also, the fuel was a spe-

cial blend of refined gasoline, wood

alcohol, and tetraethyl lead.

———
Handling the “Akron”

HE Akron has passed its tests in a most

satisfactory fashion. Once in the air,
the airship is one of the safest flying craft
possible, but undocking the Akron was not
at all an easy task.

The ground equipment at the Goodyear-
Zeppelin airship factory comprises two
10-ton side-handling cars, a taxi-wheel, a
tail drag, more than a mile of railway
tracks, and a great three-legged mobile
mooring mast. The railroad tracks run on
each side of the ship through a total of
more than 5300 feet. On these parallel
tracks run the heavy side-handling cars,
with lines attached to the side of the ship
to hold it steady against side gusts as it

leaves the dock. On each side of the cars

are mounted a drum and a capstan, with
1000 feet of cable wound on each drum.
Thrust rollers extending downward below
the top of the tracks enable the side-
handling cars to withstand the largest
cross-wind forces. The tail drag, a sturdy
axle mounted on solid rubber tires and
weighted down with a load of five tons, is
attached under the ship as an anchor
against upward gusts. It is the last piece
of equipment detached before the take-off.
The taxi-wheel is a great six-foot castored
pneumatic tire. As the ship prepares to
leave the dock, the side cars and tail drag
are attached and the mobile mast moved
to the ship at a speed of two miles per
hour. The steel nose cone of the ship is
locked into a huge metal cup at the top
of the mast and the mast is again set in
motion, towing the ship after it.

In the actual first handling of the Akron,
the Navy crew prepared the most definiie
instructions to officers and men alike, with
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control car. The men at the after control
car lifted it into the air and pushed it with
their hands as long as it could be reached.
The ship, carefully balanced, left the
ground as a free balloon without any of its
motors running until it attained a safe
altitude of about 200 feet. After the desired
altitude has been attained, the forward en-
gines were started and the Akron may be
said to have been definitely launched.---
A. K.

———all——————

New York to Washington in
68 Minutes

HE Ludington Lines—New York, Phil-

adelphia, Washington—have inaugu-
rated a 68-minute service between these
three great cities. Four round trips each
day are scheduled.

The service will, undoubtedly, be the
fastest in the world. The plane shown
in our photograph is a low-wing, seven-
passenger transport Lockheed Orion,
equipped with a retractable landing gear
and capable of a top speed of over 200
miles per hour. Surely the inauguration of
a 68-minute service between New York and
the Capital is something of an historic
event!—A. K.

——————————

Carbon Monoxide Extracted
from Coal Gas

TTEMPTS to free illuminating gas
from its content of carbon monoxide
have been made for many years but so far
have never produced a serviceable product
of commercial utility, says a recent issue
of Gas Age Record. The separation of the
carbon monoxide not only increases the
cost, but also alters the heating value of
the gas so that a complete change of the
consumers’ burning appliances would be
necessary.
It is announced that the Berlin Municipal
Gas Works has lately succeeded, after long

a rigid system of signals and commands.
After the ship had been towed out of the
hangar with the aid of rails and side car.
the last command was “up ship.” At this
command the ship was released from the
mooring mast and the men in the forward
control car used long poles with padded
broad Y-shaped ends—called “crutches”—
lifting the ship into the air by pushing with
the crutches against the hand rails on the

The seven-passenger plane used in a 68-minute New York-Washington service

experiments, in removing the poisonous na-
ture of the gas at a cost of only one tenth
of a cent per cubic meter. It remains to be
seen whether this laboratory success can be
equaled in large-scale commercial produc-
tion.

The experiments were a variation of pro-
cesses already known; in particular, the gas
was conducted across an iron contact heated
to between 400 and 500 degrees Centigrade.
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AT LAST: Two Books Salesmen

Can Really Use!

ERE are two entirely new and unique books for salesmen and sales managers.
They are still on the press. They are written for today’s needs.

They will take the depression complex out of every salesman who reads them.

They will give him new pep—new energy—a new lease on life.

They contain hundreds of practical pointers on how to make sales NOW.

Jack Klein, author of these books, is a successful sales manager who has risen from the ranks. He has pushed
doorbells and sold to bank presidents. He is in charge of a large force of men who are producing orders to-
day. He knows salesmen and their problems—he speaks their language.

A few of the subjects covered
in *“ME, TRIUMPHANT!?

John Grant, salesman, leaves his
home-town for greener pastures. He
comes to New York with $2.35 in
his pocket, with a wife and children,
unpaid bhills and debts at home. John
thinks the whole world is against
him. He starts to work. He can’t
break through. He's licked.

The story goes on: John Grant’s
Evolution. His conquest of himself.

His march to success and inde-
pendence.
What John Grant, typical sales-

man, found out about himself. How
he remedied his shortcomings. What
held him back. What made him go
ahead.

About trouble at
wives, extravagance
ness, "debts.

home, nagging
jealousy, sick-

Time is Capital. Hidden wastes.
Standards of living, appearance,
friends, selfconfidence, shyness, ‘“‘over-
worked”” territories.

Making selling Play. Liking your
Work. Character and Credit. You are
as good as your prospect! What
are lucky breaks? The Romance of
Selling. Are you progressing?

The Opportunities in selling. Are
you a salesman by choice? Selling
needs big Men. About changing jobs
—the great temptation. Selling and
Nerve.

ME, TRIUMPHANT!

The Story of a Salesman Who Got There
by JACK KLEIN. Foreword by B. C. Forbes

John Grant, salesman—typical salesman.

Symbolic of all salesmen—all selling.

Alibis. The excuses. Ready to give up. Wine—women.
Family troubles. Broke.

Then the awakening. John Grant’s common sense
comes to the front. He gets on to himself.

He follows the rules of the game—he becomes a success.

How? Why? What made him fail? What made him
succeed ?

Here is a book as stirring as a novel—as vivid as any
fiction—yet it’s true.

What was the matter with John Grant is the matter
with 95 per cent of all salesmen.

What made John Grant come through will make
every salesman corme through!

SHORT CUTS FOR SALESMEN
by JACK KLEIN. Foreword by B. C. Forbes

Packed with sound, workable material that has helped
other men to make sales—to hang up new records.

An invaluable help to the man who is willing to work
and who wants to make more money for himself and
his firm.

It shows how to make every call count—how to make
the prospect sign on the dotted line—how to eliminate
waste—how to make every minute of the day pro-
ductive—how to be a selling salesman—and it gives a
hundred other pointers for increasing sales.

Mail the Coupon To-day and have these two books
come to you ON APPROVAL. Return them within 5
days if they are not THE BEST BOOKS ON SELL-

ING you ever saw. If you keep them—pay when billed.

B. C. FORBES PUBLISHING CO., 120 Fifth Avenue, New York, N. Y.

Send me a copy of

“ME, TRIUMPHANT!” and “SHORT CUTS FOR SALESMEN"

A few of the subjects covered
in “SHORT CUTS”

Be yourself—Eight hours a day—
Mental laziness—Habits.

How important is a prospect?

Why men quit—That first call—
Real selling—Feeling blue.

How five men got orders
others had lost.

Is a man a better salesman at 30
than at 557

Don’t let down on your sales talk.

To salaried salesmen — The 12
magic heans—--Give yourself an even
break—Production records-—Are you
ever alone?

Are you your own boss? On alibis

-Defense mechanism—The greatest
tragedy in life—The law of averages.

The stakes you play as a sales-
man.

How one ““Star’ does it.

What do you want?—The story is
the thing'-'-Are you broke on Satur-
day?

How to horrow money — Where
are you going>—Wishes vs. wants.
Prospects are not mind readers.

If you were a sales manager.

Why salesmen don’t get in.

Battering for an interview—Don’t
overlook the secretary!

Call-backs—High-spotting—Straight
canvas—Twelve talks a day.

““Sure Fire” prospects—Know when
to leave.

What’s your complaint now? The
inferiority complex.

The standard sales talk

Saturdays and Sundays.

that

ON APPROVAIL. I shall either

returnn them within S days and owe you nothing, or pay the Special Pre-Publication Price of only $4.00 for both hooks.

I ET G et e e R
Title . srevresiivmrsCimeromst. o navmrermrlt e W L
SEEEEE & INOu.. ittt ettt ettt ettt

SPECIAL QUANTITY
PRICES

Quote me your
[J ME, TRIUMPHANT!

special prices for ...

(] SHORT CUT% POR SALES’\H:A

. copies of [J Both Books
SA-12-31
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the carbon monoxide being thus converted
into carbonic acid and the water vapor re-
duced to hydrogen. The carbonic acid is
then removed by washing the gas with water
under pressure. At times another process
is combined with this, so that methane and
hydrogen are derivatives.—A. E. B.

Cooking with Cold

OW that low temperatures have become

available to the housewife through the
introduction of the modern refrigerator
people are becoming more interested in
what may be termed “cooking with cold.”
As a result, many new desserts and chilled
dishes have made their appearance on the
dining table. A wider choice of foods is
possible. This means better food, less waste,
and more pleasure in life for the house-
wife. Health authorities are in accord that
food, to be safe and free from bacteria,
must be kept below a temperature of 50
degrees Fahrenheit. Cold is the conqueror
of those tiny micro-organisms which cause
food to spoil. The danger point is 50 de-
grees. When the temperature of food rises

. SUTHERN CALIFORNIA
CllIFRsI o]
-t g e
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above that point while awaiting consump-
tion, harmful bacteria multiply rapidly.
Thus artificial refrigeration the year round
becomes the only safe and satisfactory way
to preserve perishable foods. A reliable ther-
mometer should, therefore, form part of the
equipment of every kitchen.—Tycos-Roches-

ter.
————————

Motor Transport Across Country

N order to obtain a record of the uni-

formity of performance of motor equip-
ment over a long haul, a large truck with an
equally large trailer, of the Southern Cal-
ifornia Freight Lines, Ltd., recently made
a remarkable run across the country from
Los Angeles to New York City in Septem-
ber. Leaving with a load of package freight
on the fifth of the month, the truck and
trailer stopped at several cities to unload
part of their freight, and reached New York
on the sixteenth, the running time for
the 3200 miles being 117 hours. When the
truck was finally unloaded it was found that
the perishable freight in the refrigerated
truck body was in a perfect state of pres-
ervation. No trouble was experienced on
the way except for one puncture which
was caused by a railroad spike. Engineers
kept an absolute log of the trip every 10
miles by recording the readings of instru-
ments in the instrument room which was
combined with sleeping quarters just be-
hind the driver’s seat.

All stock equipment was used through-
out. The chassis was a General Motors T-95,
the engine being a Buick 525 of 135 horse-
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power. Weight of the truck was 23,060
pounds, and of the trailer 11,000 pounds.
The truck body was refrigerated by a
Frigidaire unit mounted, with its separate
gasoline motor, behind the instrument room.
This cold room was insulated against heat
by means of Dry Zero blankets, a very light
material made of the fiber from the pods
of the ceiba tree. The trailer was attached
to the truck with a Smith Safety Coupler,
which is said to be simple and most ef-
ficient.

The entire unit was 52 feet long overall
and was mounted on 22 tires, 10 of which
were on the truck and 12 on the trailer.
All wheels except the front steering wheels
were equipped with Westinghouse-Bendix
brakes. With these brakes, tests showed that
the truck and trailer unit could be stopped
in its own length when going at the rate
of 30 miles an hour.

The equipment in the instrument room
kept a check on the performance of 53 dif-
ferent parts of the unit. The instruments in-
cluded thermometers, tachometers, hygrom-
eter, gradometer, and various others for
determining gas and oil consumption and

The truck and trailer which made the
record cross-country run, and below,
its very complete instrument board
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contemplate establishing a transcontinental
freight service by truck. Colonel G. D.
Davis, of the company, believes the dem-
onstration fully warrants such operation.
He says that the fact that the running time
was less than five days is evidence that
with motor transport equipment, package
freight can be handled with a saving of five
or six days over rail shipments, or as fast
as express at freight rates. Incidentally, he
expresses himself as unequivocally in favor
of regulation of motor trucks by the In-
terstate Commerce Commission.

Total Weight of Atmosphere

HE pressure of the atmosphere at sea

level averages about 14.7 pounds to the
square inch, which corresponds to a read-
ing of 29.92 inches of the barometer. The
density and pressure of the air decrease
rapidly as we ascend. At an altitude of 3.6
miles above sea level they are reduced one
half. The atmosphere extends, however,
many hundreds of miles above the earth, be-
coming rarer and rarer with increase of
altitude. Above six miles it is too rare to
support life. Still higher it becomes more
tenuous than the best “vacuum” we can
attain with an air-pump. The total weight
of the atmosphere is about 5,633,000,000,-
000,000 tons.—T'ycos-Rochester.

—_———
Smallpox Menace

ARGE parts of the United States are in
grave danger of epidemics of that hor-
ribly disfiguring and highly fatal disease,
smallpox, members of the American Pub-
lic Health Association were told by George
H. Van Buren of the Metropolitan Life
Insurance Company.

The fact that over half a million cases
of the dreaded disease occurred in the
United States during the period 1920-1930
came as a surprise to this important gath-
ering of public health officials and authori-

so forth. For the trip of 3200 miles, the
gasoline consumption totaled 1145 gallons
and the oil used amounted to 13 quarts.
The average speed was something over 27
miles an hour, and the average miles per
gallon of gasoline 2.79.

This test run was made because the
Southern California Freight Lines, Ltd.,

ties, in view of the fact that vaccination,
sure preventive of smallpox, has been
known for over 130 years.

The largest number of cases per thousand
population was reported from the eight
Rocky Mountain and the three Pacific Coast

states. The fewest cases were found in
the most densely populated parts of the
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An |
Appropriate

CHRISTMAS PRESENT!

There is no more appreciated compliment that you can pay to a friend
than to give for Christmas, a year’s subscription to the Scientific Ameri-
can. It will give pleasure and profit and be a reminder every month
throughout the year of your thoughtfulness. But more than that, it will
be an expression of your appreciation of his intelligence, culture, and
breadth of vision.

KEEPS ITS READERS IN TOUCH WITH WORLD’S GREATEST DOERS
You realize, and he will realize, too, that to read the Scientific American
1s a mark of distinction. Its subscribers are put in touch with the greatest
thinkers and doers of modern times who keep their fingers on civiliza-
tion’s pulse and they, and they alone, understand clearly the forces that
are moving the world today. Your friend will be grateful for a sub-
scription to the Scientific American—the most appropriate present you
can make.

TWELVE GIFTS IN ONE—A MONTHLY REMINDER GIFT
Send the subscription order promptly for your gift subscription and
your friend will receive a card saying the magazine will be sent to him
each month with your compliments. This card will be sent either to
him or to you, as you direct.

Christmas gift subscriptions start with the January number—de-
livered by mail at the reader’s door on December 20—provided you
give your order promptly.

One Subscription to Scientific American $4

11

Two Subscriptions $7 Three Subscriptions $10
CHRISTMAS NAME e o
SUBSCRIPTION. STREET AND NO.
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Trumpeter and black swans on Wintergreen Lake, W. K. Kellogg Bird Sanctuary

country, the New England and the Middle
Atlantic states. These are the states in
which public sentiment-has been most ac-
tive in supporting constituted health au-
thorities in measures for the prevention of
smallpox, Mr. Van Buren pointed out.
“On the other hand, the states where the
incidence of the disease is high are those
where opposition to compulsory wvaccina-
tion has been strongest.

“Until there is more general vaccination
and re-vaccination, there will always be
grave danger of severe and extensive out-
breaks,” he concluded.—Science Service

e —————
Saving the Trumpeter Swan

LWAYS interested in conservation
movements designed to preserve native
species of birds and animals, we are
pleased to present below a letter to the
editor written by Mr. George Hebden
Corsan, Sr., on trumpeter swans:

“It is more than 25 years since I wrote
the ScIENTIFIC AMERICAN on the advan-
tage of dredging the peat and marl from
the lakes of Michigan, Wisconsin, and
Minnesota, instead of draining them and
the marshes.

“Again I call your attention to a most
urgent conservation matter calling for im-
mediate action. For the last four years I
have been building the W. K. Kellogg Bird
Sanctuary near Battle Creek, Michigan;
when Mr. Kellogg gave the Sanctuary te
the State College of Agriculture, my wife
and I motored west to Whittier, Califor-
nia, to start ornithological and avicultural
studies in connection with other work at
Whittier College. On our way, we visited
Yellowstone Park as I wanted to get first-
hand information about the trumpeter
swans reported as breeding there.

“On inquiring of the Park Rangers, I
was told there are two pairs of trumpeter
swans in the Park; that they are the only
ones known to be in the country; and,
further, there are only 30 live trumpeter
swans left in the world. The Rangers
advised me that one pair lays five or six
eggs each year and the ravens eat the
eggs. That pair doesn’t even get a chance
to hatch their young. The other pair raises
from four to six young each year and the
otters and eagles eat them as soon as
they are mature enough to fly a bit.

“This is a terrible condition of affairs
among the trumpeter swans. Park and
Federal authorities must at once try other

plans to save this most interesting of all
our wild waterfowl. As a matter of fact,
I consider the trumpeter swan the most
interesting of all the world’s game wild
waterfowl! I say this after viewing alive
some 85 varieties of wild ducks, and all
the varieties of wild geese and wild swans.
Consider that I left on Wintergreen Lake,
at the W. K. Kellogg Bird Sanctuary, some
14,000 wild ducks, 100 wild swans, and
400 wild geese. Even the black neck swan of
South America is not as interesting as our
North American trumpeter swan (Olor buc-
cinator), everything considered.

“The key to their successful propagation
is domestication, for the trumpeter swan
lends itself most readily to domestication,
more so, in fact, than any other variety
except the black swan of Australia which
I have had frequently breeding twice a
year. On the other hand, our whistler swan,
Olor columbiana, the wild swan of today,
is a most difficult bird to propagate in a
domestic state. They will readily become
quite tame but they refuse, so far, to nest,
lay eggs, and raise young.

“We have allowed our whooping crane
to be exterminated and the trumpeter swan
is rapidly headed in that direction. Our
wood duck, on the other hand, was saved
by domestication. So was the muscovy
duck. So were horses, cattle, sheep, pigs.
Even fish are domesticated! Breeding fish
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under domestication has resulted in 95
percent of their eggs maturing, while only
5 percent of the eggs of wild cut-throat
trout mature, according to Yellowstone
Park authorities.

“If we want to save the trumpeter swans
from extermination, we must at once trap
the two pairs in Yellowstone Park, place
them on a small favorable lake close to the
coast, say, in the state of Washington, and
take care of them so they will not be
molested by their enemies. Canada should
act similarly with the few remaining birds
in British Columbia. By brailing the wings
of adult birds and by pinioning the wings
of young trumpeters while in the down,
they can be easily domesticated, or semi-
domesticated enough to save sufficient num-
bers to preserve the species.

“Barley, placed in water from one to
two feet deep, will be all the feed they
will require for trapping, or to feed them
afterwards, as no wild waterfowl will dis-
tinguish between wild rice and barley.
Wild rice is the most favored of all foods
by ducks, geese, and swans.

“A gentleman in Holland has a pair of
trumpeter swans which he secured many
years ago, and which he breeds every year.
From this pair I secured the trumpeter
swans which are at present on Winter-
green Lake. Two pairs will be four years
old next spring, ready to breed, and should
breed, if all is well.”

Administering Calisthenics
OULD you like to have the benefits

of golf without an effort? Exercise
without leaving your arm chair? Keey
physically fit despite broken bones? Main-
tain muscle tone even when encased in a
plaster cast?

These things are made possible by a rnew
electrical apparatus which causes gradu-
ated contraction of muscles. It has won the
approval of the medical fraternity and is
being used by hospitals to prevent strength
from ebbing as a result of the inactivity
of a patient who is recovering from illness
or injury.

Prominent medical authorities have
stated that an hour and a half of “exer-
cise” with this apparatus is the physical

(Please turn to page 417)

L
Using the apparatus which administers calisthenics to a patient
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“I'll see 1t through
it you

‘T HEY tell me there’s five or six million of us—
out of jobs.
“I know that’s not your fault, any more than it is
mine.

“But that doesn’t change the fact that some of us
right now are in a pretty tough spot—with families
to worry about—and a workless winter ahead.

“Understand, we’re not hegging. We’d rather have
a job than anything else you can give us.

“We’re not scared, either. If you think the good
old U. S. A. is in a bad way more than tempo-
rarily, just try to figure out some other place you’d
rather be.

“But, until times do loosen up, we’ve got to have
a little help.
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“So I’'m asking you to give us a lift, just as I would
give one to you if I stood in your shoes and you in
mine.

“Now don’t send me any money—that isn’t the
idea. Don’t even send any to the Committee which
signs this appeal.

“The best way to help us is to give as generously
as you can to your local welfare and charity organi-
zations, your community chest or your emergency
relief committee if you have one.

“That’s my story, the rest is up to you.
“I’ll see it through—if you will!”

—Unemployed, 1931

THE PRESIDENT’S ORGANIZATION ON UNEMPLOYMENT RELIEF

Walter S. Gifford

Director

COMMITTEE ON MOBILIZATION OF RELIEF RESOURCES

Owen D. Young

Chairman

The President’s Organization on Unemployment Relief is non-political and non-sectarian. Its purpose is to
aid local welfare and relief agencies everywhere to provide for local needs. All facilities for the nation-
wide program, including this advertisement, have been furnished to the Committee without cost.



THE AMATEUR ASTRONOMER

Conducted by ALBERT G. INGALLS

O many descriptions of amateur’s tele-

scopes made from the instructions in
the book “Amateur Telescope Making”
have reached the editor that it has been
necessary to crowd many into this month’s
number, to the sacrifice of a large portion
of the interesting accounts of the jobs as
sent in by the makers. However, here are
a few fleeting glimpses of them.

The one below, made by Warren A.
Donaldson, 3235 Gaylord Avenue, Pitts-
burgh, has a six-inch mirror. “When the
polishing was complete,” writes Mr. Don-
aldson. “I had the most unearthly figure
imaginable.” Much work reduced this to
what a Pittsburgh professional telescope
maker called “the best amateur job he
had ever seen.” The instrument has excep-
tional definition, and easily separates the
double-double star in Lyra.

The telescope to the right of the last

Donaldson

one mentioned was made by William L.
Mueller of Sutter, California, who says he
commenced work all confident and ex-
pecting the job to be completed in a week
or so. It took three months. The grinding
consumed 12 hours, the polishing 25, and
the figuring five. Eight laps were made.

2 Sondh
Bethel
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“Figuring was difficult, as per guarantee
in ‘Amateur Telescope Making,’” Mr.
Mueller writes. “The cost was around 40
dollars. The rings of Saturn and any num-

ber of other things seen. The effort was
fully repaid.”

Next, to the right, is a job by Walter W.
Gaulka, 4203 Waverly Avenue, Detroit,
who writes: “I had occasion to compare my
instrument with a Zeiss four-inch refractor.
In definition mine was on a par with it. At
92 diameters Jupiter’s bands are very dis-
tinct.” This worker used a flat for a
diagonal and mounted it adjustably on a
rack and pinion. The mounting was ex-
temporized largely from old Hupmobile
parts.

Below at the left is a six-inch reflector
by Taylor Bethel of Southold, New York,
who says “grinding and mounting a tel-
escope mirror is the most intensely inter-

Olson

esting work I have ever attempted. All
work went smoothly until the silvering. 1
made three trials before I succeeded at
that.”

Rupert H. Olson, 3629 25th Avenue,
Minneapolis, whose telescope is shown next
to the right, writes briefly: “I ground sev-
eral four-inch glasses from the five-and-
ten store to get a little experience, so the
eight-inch mirror was a small job to com-
plete, by following the instructions in your
book.” Mr. Olson’s method of preliminary
practice is commended. That kind of ap-
proach to the job will pay in the long run.

H. B. Donahay, of Blake, Moffitt and
Towne, paper dealers, Portland, Oregon,
sends in a snapshot of his six-inch, and
says: “I cannot agree with those who say
that making a reflector is tedious. I en-
joyed every hour of the work from grinding
the mirror to assembling the optical train.”

- Gaulka

“The mirror proved to be a ‘peach,’” says
Oscar R. Knab, 309 South Monroe Avenue,
Green Bay, Wisconsin. “It was made in
the customary manner, and the usual pit-
falls presented themselves. The results with
this instrument, which cost me less than
13 dollars, are extremely gratifying. I am
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Walden

now engaged on a 14-inch reflector.”

M. C. Walden of the Mackay Radio and
Telegraph Company, San Francisco, made
his telescope partly by radio. That is to say,
whenever he ran into a fix or “picklement”
in the work he communicated with the
telescope editor by radio, through a third
person in New York, got his answer the
same day, and applied it to that evening’s
work. He says he is satisfied with the job
—as a first attempt. But he does not get
the definition he would like. Has this any-
thing to do with San Francisco atmosphere,
or was the telescope ed’s radiod advice
shaky?

Science teachers find telescope making
just the thing. E. E. Gale, instructor in
“math” and physics in the Port Perry,
Ontario, high school, assisted by his stu-
dents, made the telescope shown. He ap-
pears to be enthusiastic about the work. His
mounting is cast into a base which doubt-
less “stays put” pretty well—a big glacial

boulder. This reminds us of the biblical
wise man who built his house upon a
rock. “And the rain came, and the wind
blew and beat upon that house and it fell
not, for it was founded upon a rock.” Is
our quotation (from memory) correct? We
can’t find the original.
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CHRISTMAS
GREETINGS

257ANNUAL SEAL

Twenty-five Years

—the money from the sale of Christ-

mas Seals has promoted:

—the establishment of sanatoriums for

treating tuberculosis

—the finding of tuberculosis in time to

effect a cure

—health inspection of school children

—the teaching of habits that help to insure

good health

—the bringing of rest, good food, sun-
shine, fresh air, medical attention to

sick children

géelp gigltf

Zj ’l/LéQ’VC?/LZOSlS

BUY CHRISTMAS SEALS

THE NATIONAL, STATE AND LOCAL TUBERCULOSIS ASSOCIATIONS OF THE UNITED STATES

SPRINGFIELD RIFLE MODEL 1903

cal. 30 8% pounds, 43 inches long, 24 inch barrel, as-
sembled and refinished, without bayonet at reduced price,
$16.50. Ball eartridges $3.50 per 100. Illustrated catalc
1931, 364 pages, Army-Navy equipment,

cents. NEW cireular for 2¢ stamp, ks
Francis Bannerman Sons, 501 B

mai

RICH

« as a good cigar

MILD

e asa finecigarette

WE LLINGTON

LONDON MIXTURE
Even the most ¢‘hard-to-please’ pipe smokers
like the rich yet mild Wellington London Mix-
ture. Insist on it from your dealer or send us
25¢ for foil package. Money backifnot pleased.

C. Peper Tobacco Co., 722 No. 1st St., St. Louis, Mo.

We supply aH entertainment
needn lpr dramatic elubs, N\
schools, lodges, ete., and for
EVETY OCCABION.
T.S.Denlson & Co., 823 8.

Dast. 15

Chicago |
100 PATHS TO A LIVING

By EDWARD MOTT WOOLLEY

An idea may be the turning point in your
career! This book tells how 100 men and women
founded small business concerns with little or no
capital, or traded abilities for partnership in
going concerns: how they changed occupations,
got better jobs, beat the age limit, won inde-
pendence.

Invention and manufacture started many. Camp
stoves, tents, toys, dolls, vanishing stairs, beads,
chemicals, magic, candy, pies, doughnuts, neck-

ties, quilts, mail-order, water plants, detective,
travel, tearoom school, pickles, goats, cattery,
goldfish, contracting, roadside inns, catching rats.
After our exploded boom will come a new era
of individual industry and small business—new
independence for thousands.

104 pages. $I postpaid—at this price on direct orders.
EDWARD MOTT WOOLLEY ASSOCIATES, Publishers
71 Park Passaic, N. J.
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CURRENT BULLETIN BRIEFS

Short Reviews of Bulletins and Papers on Scientific and

Allied Subjects, and Where to Get Them

A1rPORT DEsIGN AND CONSTRUCTION (Aero-
nautics Bulletin No. 2) is a valuable
contribution to the subject giving attention
to the problems of municipalities, terminal
facilities, airport planning and construc-
tion, airport lighting, servicing equipment,
roof marking, et cetera. Aeronautics Branch,
U. S. Department of Commerce, Washing-
ton, D. C.—Gratis.
—————
TrReND IN AIRPLANE DEsicN As INDICATED
BY ApPPROVED TYPE CERTIFICATES (Aero-
nautics Bulletin No. 21) gives the result of
recent investigations and the substantial
changes made by manufacturers. Aero-
nautics Branch, U. S. Department of Com-
merce, Washington, D. C.—Gratis.
et — .
Convgyor ELevator (Catalogue C-37)
gives full particulars as to a method of
economically conveying liquids as well as
coarse, fine, and granular products, dry or
moist. Tables and a classified list of mate-
rials to be handled are included. Bailey-
Burruss Mfg. Company, Atlanta, Ga—
Gratis.
— e —————
INVESTIGATION OF Vartous FacTtors AF-
FECTING THE HEATING oF Rooms wiri
Direct Steam Rapiators (Bulletin No.
223) by Arthur C. Willard, Alonzo P.
Kratz, Maurice K. Fahnestock, and Seichi
Konzo describe experiments conducted and
results obtained. It is a valuable monograph
giving unique studies. Engineering Experi-
ment Station, University of lllinois, Urbana,
Illinois.—55 cents.
—_———a .
AnnuaL ReviEw oF Lecar Epucarion 1v
THE UNITED STATES AND CANADA FOR
THE YEAR 1930 by Alfred Z. Reed takes
up such subjects as responsibility for in-
adequate har admission requirements. dif-
ferent types of law schools, the check in
the growth of evening law schools, and the
lengthened period of preparation. Car-
negie Foundation jfor the Advancement of
Teaching, 522 Fifth Avenue, New York
City—Gratis.
— ————
Paper SeaLING TAPE (Bureau of Standards
No. R 114-30) deals with a simplified
schedule of widths and lengths of rolls of
plain and printed tape. This material is of
considerable importance, particularly for
sealing fiber and corrugated shipping con-

tainers. Superintendent of Documents,
Washington, D. C.—10 cents (coin).
—_—ee——————

SERPENT WORsHIP IN AFrRrica (Anthro-

pological Series Vol. XXI. No. 1, Pub-
lication No. 289) by Wilfrid D. Hambly
gives a survey of Africa in relation to
the nature, distribution, inter-relationship,
origin, and migration of serpent cults, wor-
ship, and belief. It is a monograph of great
interest to those studying anthropology.
Field Museum of Natural History, Chi-
cago, lllinois.—735 cents.
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TO make this page of greater
value to our readers, the ed-
itor shall be glad to consider for
review papers and bulletins on
any phase of science, engineer-
ing, or industry. However, we
do not wish ordinary catalogs,
and we will not mention what is
obviously propaganda.

Material submitted should
give full information as to where
obtainable and the price, if any,
so that the reader may obtain
copies directly without unnec-
essary correspondence. — The
Editor.

CHEMICAL INDUSTRY AND TRADE IN PoLAND

(Trade Information Bulletin No. 762,
Department of Commerce) by Clayton Lane
presents all available information in con-

nection with Polish production, imports,

and exports of chemicals. Superintendent
of Documents, Washington, D. C.—10
cents (coin).
+._

PRESENT AND IMPENDING APPLICATION TO

Epucation oF Rapio AND ALLIED ARTS
(Information Series, No. 5) by Levering
Tyson presents information of great value,
a knowledge of which would prevent much
misconception of the entire subject. For
example we learn that a 1000-watt station
costs 44,900 dollars capital investment
while a 50,000-watt station costs 338,000
dollars. National Advisory Council on
Radio in Education, 60 East 42nd Street,
New York City.—Gratis.

Tie ProcrReEss oF AMERICAN CHEMISTRY

SINcE THE OUTBREAK OF THE WORLD
War (Reprint, Industrial and Engineering
Chemistry, Volume 23, January 1931) by
William A. Hornor and Lawrence W. Bass
gives a table, showing year by year, not-
able chemical discoveries and inventions,
the beginnings of the manufacture of new
chemical products of importance, and out-
standing changes in established chemical
manufactures., Mellon Institute, Pittsburgh,
Pa—Gratis.

— ——

WraAT NEew York’s TELEPHONE MEANS TO

NEw York by James L. Kilpatrick is a
lecture given before the School of Engineer-
ing of Princeton University and is replete
with interesting diagrams and illustrations
showing some of the engineering problems
which must be solved. New York Telephone
Company, 90 West Street, New York City.

—Gratis.
—————nl i ——————

THE SEpcwick AutomaTic BRAKE INvaLID
ELEVATOR describes a great boon to the
sick and those for whom stair climbing is
dangerous. It makes the whole house avail-
able to those who have heretofore been
confined to a single floor. Such elevators
can be readily installed in existing houses.
Sedgwick Machine Works, 150 W. 15th
Street, New York City.—Gratis. .
e —
GLossARY OF Boranicar Terms CoMMON-
1Y Usep IN RANGE REsearcH (Miscella-
neous Publieation No. 110, U. S. Department
of Agriculture) compiled by W. A. Dayton
is an exceedingly valuable pamphlet with
a wealth of definitions and many illustra-
tions. Superintendent of Documents, Wash-
ington, 1. (.—15 cents {coin).

SCHEMATIC DIAGRAM of the

F’ENTODE.S MIDGET
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Those radio enthusiasts who like to build their own sets will be interested in
the Pentode Midget Three, shown in the above schematic diagram, which is so
compact that it can be housed in a cabinet formerly used for a standard dynamic
speaker. The circuit consists of a tuned radio-frequency stage using a type 551
variable mu tube, a 124 screen-grid power detector, and a single audio output
stage using a PZ power pentode. The control grid of the pentode is directly
coupled to the plate of the screen grid detector, using the Loftin-White system.
Conoid coils add to the efficiency of the circuit. A new-type midget dynamic
speaker is another feature of the receiver. This little set is very powerful, has
lots of volume, and is amply selective. Further details and a complete set of dia-
grams and views can be obtained from Allied Engineering Institute, Suite 541,

98 Park Place, New York City—5 cents.
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equivalent of 36 holes of golf. It has been
used with great success in the treatment of
stiff neck, lumbago, and charley-horse.
Arms or legs, held motionless in plaster
casts while recovering from injury or
operation, need no longer emerge weak

and powerless from lack of exercise. At -

the St. Francis Hospital, Pittsburgh, idle
muscles are “exercised” by flashing inter-
rupted electric currents through them, caus-
ing rhythmic contractions, a small West-
inghouse motor driving the interrupting
mechanism.

Tired business men, overworked execu-
tives, hurried socialites and others may, in
the future, choose to take their exercise
electrically with this new apparatus. It
may bring us a step nearer to the synthetic
living that has been predicted by many.

_-.-+.._—_

Food from Coal

NSTEAD of depending upon meat for

the protein of his diet, man may even-
tually get this essential food element from
coal. At least, German chemists have
proved to their own satisfaction that coal
chemistry has already advanced to the point
where, by technically practicable processes,
it is possible to obtain directly from coal
and coke such substances as are used by
nature in the synthesis of the animal and
human body.

Work in this direction has been prose-
cuted in the Gesellschaft fiir Kohlentechnik
for more than a decade, and it has bridged
the gap between chemicals and the mate-
rials occurring in coal, which falls within
the range of protein formation. One can-
not at present imagine artificial sub-
sistence, but surely a definite direction is
being marked in this field, and it is shown
that the production of albuminous mate-

rials from a coal base is ready to be dis-
closed.—A4. E. B.
—_— ———

Average American Chews 109
Sticks of Gum a Year

HARACTERIZING the inferior social

status of shop-girls by their gum-chew-
ing proclivities is now but the sign of an
outdated novelist. Per capita consumption
of chewing gum in the United States has
risen to well over 100 sticks a year, three
times the 1914 figure. In 1929, factory value
of the production of chtwing gum was al-
most 60,000,000 dollars and retail value of
that sold in the United States is estimated
at 114,000,000 dollars.

Even more rapid than the rise in home
consumption has been the increase in ex-
ports. Ascribed in large measure to its in-
troduction into Europe by the American sol-
dier, chewing gum exports have increased
in value from less than 200,000 dollars in
1914 to about 1,500,000 dollars last year.

The basic gum entering into the manufac-
ture of the product is chicle, obtained ny
coagulating the latex of the sapota tree,
Achras sapota, a native of Central America.
The largest part of the gum comes from the
southern part of Mexico, particularly Yuca-
tan. The trees average 75 feet in height,
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Do not open until Christmas

Let’s Help Santa Claus

— Let’s do our part in a worthy cause

WE are fighting for the control of cancer, which is
yearly taking a greater toll of valuable lives.

To help this worthy cause, we are asking you to
buy these Christmas labels, all gummed, ten to a
package, price one dollar—and they make useful gifts

to send to your friends, too.

For free information about cancer write to

NEW YORK CITY CANCER COMMITTEE
American Society for the Control of Cancer
34 East 75th Street New York City

Residents outside of New York City, write to American Society for the Control of Cancer
25 West 43d Street, New York City

PATENTS—TRADEMARKS—COPYRIGHTS

MUNN & CO.

PATENT ATTORNEYS

SCIENTIFIC AMERICAN BUILDING
24.26 WEST 40TH STREET. NEW YORK CITY

1319 F ST., N. W. 714 SOUTH HILL ST.
WASHINGTON, D. C. LOS ANGELES. CAL.
6 NORTH MICHIGAN AVE. 582 MARKET ST,

CHICAGO, ILL. SAN FRANCISCO, CAL.
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HE SALVATION ARMY

has over two thousand centers,
always open, with a welcome
for the poor and distressed. In

normal times these outposts of
social welfare minister to the limit of
their capacity. During the past year
the work of helping and healing has in-
creased almost beyond calculation. Men
and women who never before knew pov-
erty have been added to the ranks of
the hungry. Ashamed, bewildered, they
have sought the aid and advice of The
Salvation Army. Thousands of homes
have been saved from ruin. The unem-
ployed have been fed and clothed, turn-
ing a menace to society into an asset.

eAn Even Larger “Program is
‘Demanded ‘Ghis ‘Winter

The contribution of The Salva-
tion Army to the solution of the un-
employment problem in national
emergency relief, Christmas baskets,
family welfare and a dozen other
forms of assistance, will cost over
$4,000,000.

‘We “Rely on Our %riends to
Give Us ‘Ghat cAmount

HOW MUCH WILL YOU GIVE ?

Mail your contribution today to

Commander  Evangeline  Booth

NATIONAL HEADQUARTERS of
THE SALVATION ARMY
120 West Fourteenth Street
New York, N. Y.

or, if you prefer, to your local resident

officer.  Gifts may be allocated to any

specific purpose or district.
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with a diameter of 34 to 40 inches and yield
about 5 pounds of chicle per tree. As the
trees are tapped again only after the previ-
ous incisions have healed—a five- to eight-
year interval—the average annual yield per
tree is less than a pound.

" The milky juice is heated until the milk
coagulates into a compact mass. Molded in
blocks for export, the crude gum contains

E. S. Darlington of the vacuum tube engineering department, General Electric

DECEMBER - 1931

As a means of demonstrating the re-
markable sensitivity of the low-grid-current
tube, Mr. Darlington utilized the relatively
small amount of current generated by rub-
bing an amber rod with a piece of paper
to turn on and off a usual incandescent
lamp, with the amber rod at varying dis-
tances of from 5 to 15 feet from the small
box on which the sensitive tube was

.

Company, demonstrating the great sensitivity of the low-grid-current tube

about 50 percent water and other foreign
matter such as sand and sticks. Cleaning of
the gum has been one of the more difficult
steps in the manufacturing operation.
Thirteen pounds of chicle as it comes
from the final purification ordinarily will
make about 5000 standard pieces of stick
chewing gum. For export purposes, packets
of six sticks are in demand, rather than the
five-stick packet common in domestic trade.

—A. E. B.

Hail Sometimes Kills

HOUGH hailstones of large size fre-

quently fall in the United States, it is
not often that people are killed by hail
here. But India often has hail of sufficient
size and violence to kill people. In a re-
markable storm which occurred on April 30,
1888, in a region about 100 miles east of
Delhi, nearly 250 persons were killed, prin-
cipally by hail. In a near-by district 16
more persons were killed by hailstones, dur-
ing the same storm. One day during the
summer of 1930, hailstones falling in Greece
killed 20 persons and injured more than
40.—T'ycos-Rochester

An Amplification of Ten
Quadrillion Times
DEVICE which amplifies an electric

current 10 quadrillion times was ex-
hibited recently by E. S. Darlington of the
vacuum tube engineering department of
the General Electric Company at the radio
and electric show of the Electric League of
Washington. The device is a low-grid-cur-
rent tube which, in conjunction with a
Thyratron tube, is capable of utilizing
0.00000000000000001 (10-*") ampere to can-
trol 0.1 ampere—100 milliamperes—direct-
ly. The grid cap or terminal of the tube
which picks up these minute charges from
space is smaller than an ordinary thimble.

mounted. On the front of the box was a
meter which showed plainly to what degree
the tube was being affected by positive and
negative charges obtained by rubbing the
rod. Connected to the box was another one,
on top of which were mounted a Thyra-
tron tube and incandescent lamp. Current
was supplied to the lamp by the Thyratron
tube; the minute charge from the amber rod
was amplified by the low-grid-current tube
sufficiently to operate the Thyratron tube
and turn the lamp on or off according to
whether the charge was positive or nega-
tive. A current of 10-'" ampere thus directly
controlled the 0.1 ampere used by the lamp
-—introducing an amplification factor of ten
thousand million million times.

Gold Production Rises Due to
Placer Mining by Jobless

ESPITE the substantial reduction in

the mining of complex ores, from
which is derived a large part of the gold
output, the production of the yellow metal
during 1930 was considerably greater in
the United States than in the previous
year, due to the increased activities of in-
dividual prospectors working with pick
and shovel in placer deposits, according to
information released by the Department of
Commerce.

There has also been an increase in the
production of scrap or secondary gold
which, together with the gain in new gold
cutput, has made available the largest sup-
ply of the metal for currency purposes in
many years. The following additional in-
formation was furnished by the Department.

Gold production during 1930, based on
arrivals at the United States mints and
assay offices and at private refineries, was
estimated at 2,285,603 ounces valued at
47,247,600 dollars, an increase of approxi-
mately 1,600,000 dollars over 1929. These
figures include the output in Alaska and the
Philippine Islands.
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Economic conditions have stimulated gold
prospecting in the United States during the
last two years. Some months ago the Presi-
dent’s Emergency Committee for Employ-
ment issued a statement which told of the
activities of unemployed miners in Nevada
and other states in placer operations. It was
estimated that hundreds of jobless had
taken to the pick and shovel—in some
cases machinery was supplied—in an effort
to earn a few dollars in the pursuit of the
precious metal. In some cases the owners of
large claims had thrown their lands open
to the unemployed.

Along with the increased activity in gold
staking and the resultant added supply
thus made available, there appears to be a
larger production of secondary gold, which
comes from jewelry, art goods, dental work,
and so forth, which has been turned into
the melting pot. The output of secondary
gold in 1929 amounted to approximately
24,000,000 dollars. The figure for 1930 is
not yet available but it is believed will show
an increasz of about 2,000,000 dollars.

Being used principally for currency or
currency reserve, the price of gold remains
stable. The average value of the metal in
1930 was $20.671835 per ounce and in
1929 it was exactly the same amount. Sil-
ver, on the contrary, averaged 38.5 cents
per ounce in 1930 and 53.3 cents in 1929.
It is natural, therefore, that those de-
posits which are in any way promising be
exploited to the utmost.

The major part of the domestic supply
of gold has come from complex ores in
which the yellow metal forms an incidental
but important proportion. It is found in
combination with silver, copper, lead, and
other metals, the proportion of gold varying
with the nature of the ores.

Because of the reduced demand for these
other metals, and the consequent decreased
production, there has necessarily been a de-
cline in the gold output, as it does not
often pay to treat tons of these ores solely
for the gold they contain, although the gold
is decidedly worth recovering during reg-
ular operations.

An interesting illustration of the effect
of reduced mining operations on the pro-
duction of gold is seen in the case of
Arizona. In 1929 silver production in this
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state totaled approximately 7,500,000 fine
ounces but in 1930 the output fell to ap-
proximately 5,550,000 ounces.

Copper production in this state fell from
approximately 830,000,000 pounds in 1929
to 576,000,000 pounds in 1930. The reduced
output of these metals is reflected in gold
production which declined from 202,318 fine
ounces in 1929 to 169,390 fine ounces in
1930. It is to be noted, however, that the
amount of ore treated in Arizona declined
from about 26,000,000 short tons in 1929
to about 20,000,000 short ton in 1930 and
that there were 342 producers operating in
1930 as against 412 in 1929.

Gold was produced in 1930 in 18 states,
Alaska and the Philippines. California pro-
duced more than 9,000,000 dollars worth,
Alaska and South Dakota more than 8,000,-
000 dollars worth, Colorado and Utah more
than 4,000,000 dollars worth. Next in im-
portance were Philippine Islands, Arizona,
Nevada, Montana, New Mexico, Idaho, and
Oregon. Small quantities also came from
Alabama, Georgia,® North Carolina, Penn-
sylvania, Tennessee, Texas, Washington,
and Wyoming,

The Union of South Africa (Transvaal,
Natal, and Cape Colony) produces about
half the world’s gold supply. Along with
Australia, Canada, and Russia, its produc-
tion has been increasing while the rest of
the world has been declining. Whether
the increased output in the United States
represents a trend cannot yet be deter-
mined.—United States Daily.

P —
Chemical Preservation of Wood

HE chemical treatment of wood to pre-
serve it against decay and attack by in-
sects has become so widespread that the
wood preserver is beginning to wonder
whether he may not in time find himself in
the anomalous position of being injured by
his own success. If treated wood lasts from
three to five times the life of untreated
wood, can the market continue indefinitely ?
asks a writer in Chemical Markets. The
answer to that question depends upon the
ingenuity of the wood preserver in creating
new markets for treated wood.
There are many possibilities for treated
wood, and their development will- have a

The magnificent new ’round-the-world Dollar liner, President Coolidge, on. her
recent sea trials, making 21 knots passing Cape Henry, Virginia. She is pro-
pelled by electricity and is equipped from engine room to pilot house electrically
by Westinghouse. She is the largest electric ship in the world at present and the
largest commercial ship ever built in America, her tonnage being 33,800
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Encouraged by $100

“Perhaps you wilil be in-
terested to learn that I have
succeeded in selling a short
story to ‘War Birds,” avia-
tion magazine, for which I
received a check for $100.
The story is the first I have
attempted. As the story was
paid for at higher than the
regular rates, I certainly
felt encouraged.”

Darrell Jordan,

Box 277, Friendship, N. Y.

How do you know
you can’t WRITE?

Have you ever tried? .

Have you ever attempted even the least bit
of training under competent guidance?

Or have you been sitting back, as it is so
easy to do, waiting for the day to come some
time when you will awaken, all of a sudden, to
the discovery, “I am a writer”?

If the latter course is the one of your choos-
ing, you probably newver will write. Lawyers
must be law clerks. Doctors must be internes.
Engineers must be draftsmen. We all know
that, in our times, the egg does come before
the chicken.

It is seldom that anyone becomes a writer
until he (or she) has been writing for some
time. That is why so many authors and writers
spring up out of the newspaper business. The
day-to-day necessity of writing—of gathering
material about which to write—develops their
talent, their insight, their background and their
confidence as nothing else could.

That is why the Newspaper Institute of
America bases its writing instruction on Jour-
nalism—continuous writing—the training that
has produced so many successful authors.

Learn to write by writing

NEVVSPAPER Institute training is based
. on the New York Copy-Desk Method. It
starts and keeps you writing in your own home,
on your own time. Week by week you receive
actual assignments, just as if you were right at
yvork on a great metropolitan daily. Your writ-
ing is individually corrected and constructively
criticized. A group of men with 182 years of
newspaper experience behind them are respon-
sible for this instruction. Under such sympa-
thetic guid;mce, you will find that (instead of
vainly trying to copy someone else’s writing
trigks) you are rapidly developing your own
distinctive, self-flavored style—undergoing an
experience that has a thrill to it and which at
the same time develops in you the power to
make your feelings articulate.

Many people who should be writing become
awestruck by fabulous stories about millionaire
authors and therefore give little thought to the
$25, $50 and $100 or more that can often be
earned for material that takes little time to
write—stories, articles on business, fads, trav-
els, sports, recipes, etc.—things that can easily
be turned out in leisure hours, and often on
the impulse of the moment.

How you start

We have prepared a unique Writing Apti-
tude Test. This tells you whether you possess
the fundamental qualities necessary to success-
fu_l writing—acute observation, dramatic in-
stinct, creative imagination, etc. You’ll enjoy
ta_kmg this test. The coupon will bring it
without obligation. Newspaper Institute of
America, 1776 Broadway, New York.

| Newspaper Institute of America i

1776 Broadway, New York l
Send me your free Writing Aptitude Test |
and further information on writing for profit

as promised in Scientific American—December. |

Miss
ABAYCSS .. pipisars i arRaa G o weveveo s eneoossees seon iSRRI |

(All correspondence confidential. No salesmen
will call on you.) 8L361 |
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WASHINGTON'S FOREMOST HOTEL
Bt

WILLARD

Single Rooms 4.00 and up
Double Rooms 6.00 and up

On Renowned
Pennsylvania Avenue
at 14th & F Sts.

Very Moderate Rates
in Dining Rooms

Unsurpassed Cuisine
FRANK S. HIGHT, President

25 POWER $1

GERMAN POCKET MICROSCOPE

A nnrvelo\n German 25 power microscope, size of pencil. Enlarges
times, area 625 times. Fine give extra large field
i weighs but %4 ounce.

e_country. Fine for biologyv,

" ly, examining stamps, finger prints,
e cloth, metals, photographs and thousands of oth@ things.
l‘qmpz with handy fountain pen elip.

$1 prepaid. Money back guarantee. Discount for 6 or more
BINOCULARS .Mt $51%0 ©

Everything in bi . field glasses, and optical m<tru-
ments. The finest and largest assortment in Amenra Catalog gives
all information how to choose the best for your individual nce d« wt
the LOWEST PRIC

Try Amemms Leading Binocular House First
DuMaurier Co., Dept. 1612, Elmira, N. Y.

Make money taking pictures. ‘Photo-

taphs in big demand. Cominercial
ghulon—rlphr also pays big money,
Learn quickly at home in spare time.

No experience necessary. Write today

fm- new free ook Opportumues i

oto. . American

at olm | PhotaRtaphy, Daps. 2269
I. Michigan Ave., ‘hicago.

Corn Exchonge
Bank |
Trust Company

Capital and Surplus
$45,000,000

67 Branches located in
Greater New York

Established 1853
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tremendous influence on the future of wood
preservation. Just as markets for treated
wood were built up largely by the demands
of the railroads for treated ties, so now
they are being affected adversely by the les-
sening demand for treated ties resulting
from decreased tie renewals. Many railroads
now use only treated ties, and on one rail-
road tie renewals per year decreased from
336 per mile to 48 per mile in a period of
19 years. That this reaction is being felt in
the treating industry is evidenced by the
tendency of treating companies originally
concerned chiefly with treatment of ties
to turn now to treatment of other forms of
timber also.—A. E. B.

————————

Chromium in the Battle Against
Corrosion

NE of the major metallurgical problems

that has never been solved satisfac-
torily is that of corrosion. In almost every
industry there is some material that has
a corrosive effect on megal parts. Acid mine
waters take their yearly toll of rails, pipes,
pumps, and valves. Salt water, rust, and
atmospheric oxidation cut down the life of
exposed steel on ships and structures in
general. Boiler plates, fire tubes, fire box
sheets, and stacks are eaten away by the
corrosive gases with which they come in
contact. The innumerable acid and salt
solutions encountered in the chemical and
dye industries soon cause the parts of ap-
paratus through which they pass to be
relegated to the scrap heap. Oil refineries
find it necessary to replace cracking plant
equipment continually. In the automotive
fields much difficulty in the past has been
encountered in the corroding of valves,
pump shafts, and so on, and the rusting of
bumpers and trim after the surface of the
nickel or chromium plating has been
broken. This list is but a small portion of
the applications open to some inexpensive
corrosion-resistant metal.

It appears that the chromium and chrome-
nickel series of alloy steels have made the
nearest approach to filling this demand in
its entirety. Not that one certain type of
chrome or chrome-nickel steel will com-

Courtesy The Duriron Company
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pletely cover the corrosive field from acid-
resisting pumps to high-temperature high-
strength fire box sheets, but, by varying the
percentage of the alloying materials it is
possible to impart to the steel physical
properties most suited to the specific type
of work.

Chromium has a very great affinity for
oxygen. It is this property that, peculiarly
enough, gives it its corrosion-resisting qual-
ity. This paradoxical statement can readily
be explained by the fact that the oxide
formed is practically impervious and very
stable. According to Mr. E. C. Bain, of the
U. S. Steel Corporation, it is believed that
a thin film of this oxide is formed as soon
as the metal becomes exposed, and that this
invisible film acts as a protective coating
against further oxidation and corrosion.
This property of self-protection, further-
more, is bestowed upon its solid solution in
steel when the percentage of chromium is
high enough.

Chromium tends to combine with the
carbon in steel to form a carbide that is
not corrosion resisting. Therefore, to retain
this highly desirable property it is necessary
to introduce a sufficient amount of the alloy
to distribute a solid solution of chromium
and iron throughout the piece after the car-
bon content has combined with a cor-
respondingly proper amount of chromium
and destroyed the corrosion-resisting quali-
ties of the alloy to that extent.

In the lower ranges of chromium such
as are found in the so-called stainless steels,
the chromium imparts to the steel air hard-
ening properties. Where carbon steel must
be quenched in water to be hardened, stain-
less steel, if heated above its critical range,
will harden if allowed to cool in air.

The addition of nickel to chromium
steels lowers the critical temperature, so
that the tendency of the solid solution of
the alloys and iron to decompose is re-
duced. These alloys are fine grained in
structure, and are strong, tough, and duc-
tile. They work-harden very readily, making
them highly resistant to abrasive wear.

In the chemical industry, innumerable
applications for all varieties of chromium
and chrome-nickel steels can be found. The

A few samples of alloy steel parts that are used to combat corrosion in the
following industries: petroleum refineries, steel (in the pickling bath), food
handling equipment, dye preparation, air conditioning, and food preparation
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high chromium, nickel-free alloys are used
when strength at high temperatures and
resistance 1o oxidation, or resistance to
sulfides is desired. Chrome-nickel gives
ereater strength al elevaled temperatures.
The addition of other elements such as
tungsten, copper, and silicon further widens
the field for resistance against certain cor-
rosive liquids and gases.

In the automotive fields, stainless irons
having a typical analysis of: carbon, 0.12
percent; chromium, 12-14 percent; and
maximum silicon, 0.50 percent are used for
nuts, bolts, bumpers, and so on. Body trim
such as radiator shells, headlights, cowl
beading, and fittings are frequently made
from 18-8 chrome-nickel steel. Valve steels
containing 9 percent chromium and 3 per-
cent silicon are becoming more prominent
because of their heat-resisting properties.
Carburetor needle-valves, pump shafts, and
all parts where greater hardness or strength
than can be found in the stainless irons is
desired, may be fabricated from stainless

Courtesy Fleld Muscum of Natural Ilistary
The world’s largest X-ray picture
measuring seven feet by two feet

steels containing about 0.30 percent carbon
and 12 percent chromium.

These applications are but a few of those
that could e mentioned; but they help to
illustrate the many uses to which chromium
and chrome-nickel alloy steels may be put
in the great battle of the industries against
corrosion.—A. E. B.

e
Seven-Foot X-Ray Picture

FTER a long series of experiments, a
new departure in X-ray work has been
successfully made in the division of roent-
genology at Field Museuni of Natural His-
tory, resulting in what is believed to be the
largest X-ray picture ever taken, it was
announced recently by Stephen C. Simms,
director of the museum.
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Some of the new scuffless shoe
heels made of Pyralin as described
in our October issue. As may be
noted, besides imitating reptile
skins with this chemical substance,
standard finishes may be obtained

It is expected that this development will
mark the opening of a new chapter in
X-ray achievements, the possibilities of
which for application in various fields can-
not yet be definitely determined, but which
appear to be very broad, according to
Director Simms.

The first roentgenogram of this large
type has for its subject one of the muse-
um’s Egyptian mummies, and has been
made on a film seven feet long by two
feet wide, which would be an enormous
film even for ordinary photography. This
film represents the first successful effort
ever made to photograph an entire adult
mummy in its casket on one film, and with
only one exposure, it is stated by Miss
Anna Reginalda Bolan, who is in charge
of the museum’s X-ray laboratory. So far
as can be learned from any available
authority, it is also the largest roentgeno-
gram ever made anywhere of any subject.
The film is remarkably clear in showing
anatomical and other details, and Miss
Bolan, through whose efforts the work was
successfully carried out, claims it possesses
great value from the diagnostic standpoint.

Heretofore mummies have been X-rayed
at the museum in sections on the regulation
size film, 14 by 17 inches. These smaller
films were then pieced together and from
this “mosaic” the specimen was viewed and
its anatomical relation to cartonnage and
casket estimated. The advantages of being
able to X-ray so large a subject on a single
large film are obvious, assuring greater
accuracy and reducing the amount of work
involved.

The museum’s roentgenological labora-
tory was established and equipped about
five years ago by Stanley Field, president
of the museum. Special apparatus was re-

cently built and installed to produce the
new type of work.
———

Excess Fat of Body Changed into
Sugar

F you eat too much fat and not enough

sugar, will your body automatically trans-
form some of the excess fat into carbohy-
drate fuel food? Dr. John R. Murlin of
the University of Rochester has suggested
that the versatile human body thus an-
swers its own demands for proper food by

manufacturing the needed sort even if the -

raw materials fed it are not just what are
needed.
Volunteers lived on a diet of pure cream
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hen a hotel

manager

made arvoad map

THIS guest was leaving early
in the morning for the
South. And hedidn’t know the
road. During the evening, the
manager himself made a road
mapfor the guest. Did the guest
appreciate it? He wrote back
and said he never made a wrong
turn.

Perhaps we're wrong in talking
about such little things, when
we have such big things to offer.
Bigger rooms at lower prices...
Roomy closets . . . Popular

riced cafeteria orcoffee shop...
Eentral location . . . Even spe-
cially selected meats for all din-
ing rooms. But somehow, it’s
thelittleextrathings thatbring
our guests back. You'll be back,
too, once you know us.

Extra service at these 25

UNITED HOTELS

NEW YORKX CITY'S only United . . . . The Roosevelt

PHILADELPHIA, PA....... The Benjamin Franklin
SEATTLE, WASH. e cevvieiinnnnns The Olympic
WORCESTER, MASS.« +vvvvvvnunrnnn The Bancroft
NEWARK, NoJovvennennnennnn The Robert Treat
PATERSON, N. J ... The Alexander Hamilton
TRENTON, NuJo e evvvnnnrnnnnes The Stacy-Trent
HARRISBURG, PA. «vvvvnnnnnnns The Penn-Harris
ALBANY, N. Y.t oveennnennnonnes The Ten Eyck

SYRACUSE, N. Y. ...... . The Onondaga

ROCHESTER, N. Y. ..... ... The Seneca
NIAGARA FALLS, N. Y. ........ .. The Niagara
:3:30 R - VAN The Lawrence
AKRON, OHIO ..+t vuuuenenaeannns ‘The Portage
FLINT, MICH. «.vvvuuuunnennnnannns The Durant
KANSAS CITY, MO. « e ovvvnneennnn The President
TUCSON, ARIZ .. El Conquistador
SAN FRANCISCO, CAL. «......... The St. Francis
SHREVEPORT, LA. ..... The Washington-Youree
NEW ORLEANS, LA: «vvvvuinueennn The Roosevelt
NEW ORLEANS, LA. «vvvvuuunne.nn The Bienville
TORONTO, ONT. ««cvuvuvvennn The Kirg Edward
NIAGARA FALLS, ONT. + .+ evennnnnn The Clifton
WINDSOR, ONT. ««vouuvennn The Prince Edward

KINGSTON, JAMAICA, B.W.IL.The Constant Spring
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JUST OFF THE PRESS!

THE ENGINEER’S VEST
POCKET BOOK
First Edition First Printing
A FINGER TIP
REFERENCE
For Field or Office
13-Page Index
725 Items
400 Illustrations
153 Tables 30 Curves
12 Divisions

NMATHematics

STATics & Dyn:
hTRENnh of Mntcn wls
. Construction
M ECHanical Design

IIY DRaulic:

Mlstry *& Physics
}:I ECtri
TRANSportation
SURVeving

COSTS & General

550 CLASSIFICATIONS
OF PRODUCT

224 Pages,Size 2 3-4// x 5 3-8/

Durably Bound in Handsome.

Moroceo, Grained Leather. Gilt
l"dzenll-lexlhle Thin and Com-

m>U
=

\;here V!‘:u Wdl\ntP e 00
1 T\Of Dleaset rice
PI‘IW $3.00 Pasd of Nasreny abnd 1t .0\ D

W. A. THOMAS, 4542 Broadway, Chicago

The Midget
“Five-in-One” Slide Rule

is a combination Mannheim, Polymetri~
Log-L uz Binary; Add and Subtract Slide
Rule. It wil antly add, subtract, mul-
tiply n.mi :lm any combination of whole
numbers, ns, mixed numbers uud
decirnals. leea every root and power, also
Logs, Sines and Tangents. Made of alumi-
num with scules on white celluloid. Size
4 in. Approved and adopted by colleges,
Price with instructions, $1.50. Fabrikoid
Case, 50c extra. Sent C. O. D. if desired.
Catalogue Iree.

GILSON SLIDE RULE CO.
Stuart, Florida

(Matented 1-17-22)

Sa
Prioe qu sl ook, E‘;"m
o Ll rd office
C.Ugdmod Reming-
~Easiest terms ever of-
Iso Paruh]al st reduced pricea.

gains ever offered. Send at oncel |

International Typewriter Exch.. Bostizaouonot

CHEMISTS

Catalog -illustrating 2500 - Chem-
ist’s Supplies, 5000 Chemicals,
Minerals, Drugs, ete., and listing
1000 Scientific Books sent for 50c.
Glass Still, as illus. cap. of flask
1 Qt. complete $8.
LABORATORY MATERIALS CO.
637 East 7Ist Street Chicago

ASTRONOMY ENTHUSIASTS

Men have charted the earth, but little is known of
our celestial neighbors. New discoveries are being
made on a scale never dreamed of by Columbus. Every-
one has a chance. With the proper materials which we
furnish, separately or in complete kits, you can m:ke
your own telescope reflector at minimum_cost. Instruc-
tions included free with complete kits. Write

TINSLEY LABORATORIES

3017 Wheeler Street Berkeley, California
Perfect Paraboloid Reflectors to order

i

BIG 3 FT. TELESCOPE. Five Sectiol Brass - bound.
Powerful I.enses. 10-Mile range. Special Ilye Piece for
lookking at the Sun, included IFRIFE. Can be used as a
Micrascope. Guaranteed. Big value. Postpaid, $1.75.
C.0.D. 15¢ extra. Benner & Company, T-46, 'I'renton, N.J.

NEW AUTOMATIC ADDER, $4.75

Makes adding easy. It’s accurate,
quick, durable and easily operated
Capacity 8 eolumns. Saves time, brain
2d) vork and errors. 85,000 pleased owners.

Fully guaranteed. Price $4.75 dehvered.
Agents wanted.

J. H. BASSETT & CO., Dept. 27, 1458 Hollywood Ave.. Chicago, TIL

AGENTS 500% PROFIT
GUARANTEED GOLD LEAF LETTERS

For Store fronts and office windows. Anyone can put them
on. Iree samples. iPiberal ofier to general agents.

METALLIC LETTER CO. 440 N. Clark 8t., Chicago

EARN TO LIV

FREE INTRODUCTORY BDOK

Overcome YOUR daily obstacles. Why struggle along,
merely existing? The practical, modern teachings of the
ROSICRUCIANS are uplifting, containing metaphysical
;;'rmcmles showing you how to attain MASTIRSHIP of

OURSELK. The free book, “LIGHT OF EGYDP'T,” will
be sent to sincere students only without obligation.
It is your chance to learn to really live.

ROSICRUCIAN LIBRARY
Librarian D.E.H. San Jose, Calif.

R Y2 Price
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for five days in the experiments reported
to the Federation of American Societies
for Experimental Biology by Dr. Murlin
and Miss Estelle E. Hawley, his associate.
Each morning and evening they were fed
their meals of cream and then they were put
through tests to ascertain how the body used
this unbalanced food ration. One brave
temporary martyr to science remained in an
ice box for an hour and a half in order to
test his metabolism on the fat diet under
the influence of reduced temperature. He
shivered for an hour during this experience.
Sufferers from diabetes seem to be able
to eat fat without filling their blood with
sugar that is dangerous to them. This has
caused physiologists to believe that the
body could not manufacture sugar or other
carbohydrates from fatty foods.
Physicians have recognized heretofore that
sugars could be converted into fat by the
body and they have repeatedly warned
pleasingly plump people against eating too
much sugar and starches. Now, if Dr. Mur-
lin’s experiments are further confirmed,
they can feed their obese patients high
fat diets in necessary cases with the as-
surance that the body will look out for
itself and make the sugar that it needs to
supply its energy.—Science Service
+

Start Early to Salvage Deafened
Child

RGENT need of discovering defective

hearing in very young children, and of
salvaging what hearing they have before
it is lost forever, was brought out recently
by Dr. Richard O. Beard of the University
of Minnesota.

The child of today, in the first five years
of his life, is surrounded by a world more
varied and stimulating than babies have
ever before experienced, Dr. Beard de-
clared, and babies have become more pre-

cocious in their
quence.

“Watch the baby of today in his reac-
tions to the electric door or telephone bell,”
he said, “or to the flash of electric light,
to the sight and touch of his many toys, to
the taste and odor of his varied diet, to
the vocal attentions of his family and his
ubiquitous friends.”

In this speeding up of mental and emo-

development in- conse-
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tional development, hearing plays the ma-
jor réle, the speaker continued. The young
child whose hearing is even partially im-
paired needs to have intelligent first aid as
soon as the handicap is discovered.

The tendency of parents to try to hide
the fact of a child’s defective hearing was
deplored by the speaker, who said that such
a policy robs the child of a start in life.

Physicians are coming to doubt whether
more than a very small percentage of young
deafened children are totally stone-deaf,
Dr. Beard continued, and a residue of hear-
ing, even though small, may be put to good
use in teaching the child to use its voice,
to use what hearing it has, to read the
lips, and to live a more normal social life.
But if the remnant of hearing is not sal-
vaged by proper educational methods, the
child who cannot hear distinctly may lose
the habit of listening at all, and with dis-
use the organs of hearing become still
further impaired.—Science Service

—————
Ball Tank for Shipping Helium

HE punishment inflicted on a baseball

by the bat of “Pepper” Martin or
“Babe” Ruth fades to insignificance when
compared to the gruelling ordeal to which
engineers of the A. Q. Smith Corporation,
of Milwaukee, Wisconsin, recently sub-
jected the huge chromium-steel ball illus-
trated here. This ball is really a storage
tank designed for the shipment of com-
pressed helium which the United States
Navy uses to inflate its dirigibles.

The idea of using spherical containers
for the transportation of gas under high
pressure was conceived by the A. O. Smith
Corporation, and a tank car, based on this
idea, was developed for the Navy. This
new type of car carries six spherical con-
tainers capable of transporting 210,000
cubic feet of free helium at a pressure of

| The helium shipping sphere set up for the repeated hammer test

2000 pounds per square inch. The spherical
container has the inherent advantage of
being approximately 25 percent lighter
than a cylindrical container of the same
capacity. It also is much simpler in design
and construction if made of two formed
heads welded together.

The tests illustrated here were made on
a chrome-vanadium sphere 94 inches inside
diameter and 11144 inches minimum wall
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thickness. The results definitely established
the practicability of this unique form of
container and proved that both the steel
and the welded joint were far stronger than
required by the Interstate Commerce Com-
mission’s exacting specifications.

The test consisted of three parts: re-
peated hammer test, single blow impact test,
and pressure test to failure. Before these
tests, the sphere was subjected to the cus-
tomary acceptance test involving hammer-
ing the seam under a pressure equivalent
to 60 percent of the yield point and a final
test at 80 percent of the yield point. At
failure the tank had expanded 8.1 per-
cent.

The vessel was filled with water under
pressure of 34,200 pounds per square inch.
It was hammered continuously for 75
hours, equivalent to a total of 35,000,000
blows, each of five foot-pounds energy.

The single blow impact test consisted of

SCIENTIFIC AMERICAN

It is a modification of a type of slow-
speed motor built to use kerosene or gaso-
line fuel. Instead of the 1500 to 3000 revo-
lutions per minute usually developed by
the ordinary internal combustion motor,
the natural gas motor has a range of about
800 to 1000 revolutions per minute.

i ———————
Television “Sputtering” Reduced

N the neon lamps used in reproducing

television pictures, the metal plate tends
to throw off minute particles of itself
which blend with the gases, states Hollis
Baird, chief engineer of the Shortwave and
Television Corporation. The ultimate result
of this action, called “sputtering,”
the pictures grow dimmer and dimmer since
the impedance of the tube goes up as the
metal goes off, and the glass of the tube
darkens as well.

Aluminum, tungsten, and tantalum have

All that was left of the helium sphere after the destruction test

dropping a “skull cracker,” weighing 1718
pounds on top of the vessel from a height
of 23.5 feet while the vessel was under the
water pressure. The blow had an energy of
30,000 foot-pounds. The weight was dropped
on the apex of the sphere (thinnest por-
tion) and made a dent. one fourth of an
inch deep. Then the vessel was turned
around and the weight dropped on the
weld, making a dent three sixteenths of an
inch deep.

" For the destruction test the vessel was
covered with lime wash to show first point
of deformation. It was found that the yield
point was reached at a stress of 59,200
pounds per square inch. The vessel failed
at a pressure which was equivalent to a
calculated ultimate strength of 83,400
pounds per square inch. The vessel broke
in a number of parts, as shown in the
picture, and it has been calculated that
the total energy in the vessel at the
time of fracture was 2,500.000 foot-
pounds.—A. E. B.

— ———
Natural Gas Fuel for New Engine

OLLOWING the widespread distribu-

tion of natural gas, a Minneapolis im-
plement company has placed on the market
a low-speed; heavy-duty internal combus-
tion engine, to use the new fuel.

The new engine, said to be the first of
its kind to be manufactured for commer-
cial use, is being successfully employed in
cotton gins of the Southwest. It is especially
adapted to slow moving stationary machin-
ery, and its makers claim unusual economy
where natural gas is available.

a low sputtering characteristic, but tungsten
and tantalum are too expensive for general
use and aluminum is too soft. Copper, gold,
silver, and lead have a sputtering factor of
from 75 to 100 times as much as these other
metals, making their use impossible. The
best solution of the sputter problem has
been the use of common iron. Iron has but
five times the sputtering characteristic of
the good metals, compared with the 75
and 100 of the other metals named above.

Discovery of these facts is now permitting
the design of lamps for television which
have a long life and which give a steady
light during this long period, and which
need not be too expensive to make. Thus
in solving the “sputtering” problem, better
pictures are assured.

—————

Borax King Ends Colorful
Career

ITH the death on August 27, of F. M.

Smith, known as “Borax” Smith, the
chemical industry lost one of its most pic-
turesque personalities. Mr. Smith, who was
85, once possessed a fortune estimated at
many millions, but died a relatively poor
man. Forty years ago, Smith was a miner,
picking at mineral pockets here and there,
sleeping under the stars wherever night
chanced to overtake him, oblivious to hun-
ger.

After wandering in the arid wastes of
Arizona, Mr. Smith went north into Cali-
fornia and entered Death Valley, where it
had been believed no man could live, and

finally came upon traces of the borax that
finally made him the “Borax King.” In 1872,

is that
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Naturalist’s
+ Pocket Microscope and
Dissecting Kit
New—Complete—Compact

For field or desk use. Contains an ex-
cellent compound lens of large size and
high magnification (8x) which springs
to position when case is opened; scalpel
and forceps of surgical steel; and glass
object slide with clamps. Finest work-
manship and finish. The ideal gift for
the naturalist, scientist, stamp collector
or student.

PRICE, with Symmetrical Doublet Lens..$7.50
With Triple Achromatic Aplanat Lens...$12.50
Sent Postpaid on Receipt of Remittance

Made by

KOLLMORGEN OPTICAL CORPORATION
Wythe Ave. & Wallabout St., Brooklyn, N.Y.

Catalog No. 30

Illustrating Iilectrical, Mechan-
iy ical and Model Makers® Sup-
plies, Small Steam & Gasoline
Ingines, Motors, ienerators,
Lathes, Drill Presses, I3ench and
Band Saws, ete., 16-32 & 64
Watt Dyna-Motors, School Proj-
ects, Engine Castings, Motor
Parts, ete., Books, 1lue prints,
3reiss and Steel Tubing, Gears,
I’ulleys. Hangers, Experimental
Material.

Mailed anywhere for 20

Send for Copy.
cents, 25 cents Canada, refunded first order.

LOOMIS ELECTRIC CO.
2824 N. California Ave.

Chicago, Iil.

GEARS

In Stock—Immediate Delivery

3 lemnl
A

1
Hend us your blue prints Jlud inquiries,

Write for Catalog No. 20
CHICAGO GEAR WORKS
769773 W. Jackson Bivd., CHICAGO, Il

EARN MONEY
Castmg Metal Toys and Novelties

\We have a good opening for several
ambitious men to mnnuf.wture Toy
Soldiers, Animals, 5 & 10c Store
Novelties, Ashtrays, etc., needed to
meet big demand. High lmpnrt duty
and present conditions in Germany
offer chance for ai enormous busi-
ness here. We furnish casting forms
for production and cooperate in
selling goods you make, also buy
them from you. NO EXPERIENCE
or special place necessary. A chance
of a lifetime for man with small capital. CHRISTMAS
RUSH is now starting, so if you mean strictly business
and want to handle wholesale orders now being placed,
write AT ONCE for full information.
METAL CAST PRODUCTS COMPANY

Dept. S 1696 Boston Road New York City
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in home repairs!
Use The

HANDY MAN’S
HANDBOOK

By C. T. Schaefer, M.E.

No longer necessary to hire expensive
workmen for repair jobs. Use this sim-
ple, concise, fully illustrated manual.
As indispensable as a hammer in all
home repair work—carpentry, plaster-
ing, plumbing, painting,
work, concreting, paper hanging, sold-
ering, glazing, etc.

electrical

It tells how to use and care for tools,
hang doors, fit plumbing fixtures, lo-
cate wiring trouble, refinish floors, re-
pair leaks, etc., etc. Send the coupon
to get this book for FREE EXAMINA-
TION! $3.00.

FREE EXAMINATION COUPON

HARPER & BROTHERS
49 E. 33rd St.,, New York, N. Y.

Send me one copy of HANDY MAN’S HAND-
BOOK $3.00

O I will remit $3.00 in 10 days or return the
book.

O Check is enclosed. 3 Send C.0.D.

Name ...

AAAress soniiis s i e i e i

Business (Connection
( Please fill in)

Accurate Information

for experimenters, manufacturers and in-
ventors on any subject. Rates $1.50 per
hour actual searching time. Minimum 50
cents. Also act as buyer for materials,
boolis, et¢. Many years experience.

EXPERIMENTERS® SERVICE
159 N. STATE ST. CHICAGO, ILL.

MAKE ARTIFICIAL MARBLE

Colorful glossy tiles, no polishing, rather uncanny. Novel-
ties, tabletops, bookends, floors, whetstones. Ilarc, inex-
pensive. fireproof, enamels woocd. Secret cement methods.
Amazing samples 2c.

JOHN K. PAYN

945 Grande Vista Drive Los Angeles, Calif.

SPLENDOUR OF |
THE HEAVENS

All the glory of the skies
[ is here presented for the 1|
layman who wishes to .
learn in general terms
what is the extent and
general order of the uni-

verse. $8.75 postpaid.
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Group of Mycalex parts and fittings

while prospecting for gold, his imagination
first became really fired when, a few yards
from the door of his camp, he saw the glis-
tening white surface of a dried saline lake
called Teel’s Marsh. Convinced that the
snowy ‘substance was rich in chemical
values, Mr. Smith took a specimen to an
assayer in Columbus, Nevada, who pro-
nounced it the finest grade of borax he had
ever seen. Within two years Smith con-
trolled the borax market of the United
States.

After several years he sold out his inter-
ests only to return again to the borax fields
when most of his original fortune had been
lost. At the age of 75 he rode 80 miles on

horseback 1o purchase a lorax mine.
—A. E. B,

—_————
Mycalex—A Unique Molding

Material

OME 15 years ago a young English

chemist working in India in behalf of
London mica interests became interested
in the possibility of finding a use for the
great quantities of scrap or waste mica left
after preparing for the market the well-
known white mica of India, says L. E. Bar-
ringer in the General Electric Review.

The “mica dump” of refuse mica is char-
acteristic of all mica mines, since only a
relatively small percentage of the mica
rock taken from the mines is of commercial
value. Furthermore, there is again a large
percentage of scrap remaining from split-
ting, trimming, and cutting operations, and
this secondary scrap is, of course, even
more attractive for utilization than the
mine scrap.

The chemist, Percy B. Crossley, con-
ceived the idea of mixing ground mica scrap
with an easily fusible glass, in powder
form, heating briquettes of such a mixiure
to a temperature sufhicient to soften the
¢lass particles (about 675 degrees, Centi-
grade) and then molding the mass under
hydraulic pressure while still hot and
plastic.

With crude apparatus and unskilled In-
dian labor, Crossley produced plates of
stone-like material up to 8% inches by
11% inches and in thickness up to three-
fourths of an inch. These plates gave a
clear, bell-like tone when struck with a
piece of metal, thus indicating at once their
comparative hardness and density. Crossley
made tests which indicated that his ma-
terial possessed to a high degree both
mechanical strength and effectiveness as an
electrical insulating material.

The combinaiion of ground mica and soft
glass was named “Mycalex” and is now
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being used to make a wide variety of elec-
trical parts and fittings. Mycalex is an im-
pervious, heat-resistant, inorganic material
with which metal members may be com-
bined in molding or subsequent casting,
which is machinable and which possesses
unusual insulation value, especially at radio
frequencies. In addition, it possesses high
compressive  strength, high transverse
strength, and resiliency.—A4. E. B.
S

Arc-Welded Telescope Tube

OR the first time the tube of a large

astronomical reflecting telescope has
been assembled by the arc welding process,
instead of by the more familiar method of
riveting. The skeleton structure shown in
an illustration is the tube for the 69-inch
telescope which is now being assembled
at the Perkins Observatory of the Ohio
Wesleyan University at Delaware, Ohio. It
was welded by means of the stable arc
process of the Lincoln Electric Company
of Cleveland.

Rigidity is a definite requirement in
structures of this nature, since the integrity
of the optical image of a star depends in
final analysis upon that quality. The toler-
ance in an example like the present one,
where the tube has a length of 25 feet and
a diameter of 90 inches, is only about
% of an inch. (SCIENTIFic AMERICAN, Sep-
tember, 1928, pp. 237-239.) In other words,
a structure of this great bulk must be
turned from a vertical to a horizontal posi-
tion without suffering greater deflection
than that amount at the outer end which
carries the secondary mirror.

Readers will recall the favorable com-
ment which was aroused in 1928 when the
National Bureau of Standards succeeded in
casting a 69-inch disk of high-grade glass.
(SciENTIFIC AMERICAN, February, 1928, page
158.) This disk, which has since been
ground, polished, and figured (ScIENTIFIC
AmEricaN, October, 1930, pp. 274-275) by
J. W. Fecker of Pittsburgh, will be placed

The tube which is to hold the 69-
inch Perkins Observatory telescope
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in the tube shown in the illustration. The
tube itself, and the other parts of the
mounting, are the work of the Warner and
Swasey Company of (Cleveland. The pyram-
idal feature which shows in the illus-
tration is a shutter which furnishes
mechanical protection to the valuable mir-
ror when the latter is not in actual use. It
consists of eight metal triangular hinged
leaves—A. G. I.
————————

New Mercury-Are Rectifier
ERCURY, the ubiquitous friend of the

chemist in his laboratory, is the
secret of the efficiency of a mammoth
rectifier, just introduced by the Westing-
house Electric and Manufacturing Com-
pany to convert alternating current to di-
rect current. The most general use of this
equipment is in supplying power for elec-

:
!
)

The new steel tank mercury-arc
rectifier developed by Westinghouse

tric traction systems, although it has certain
industrial applications. For some electro-
chemical processes, the power supply re-
quirements are such that rectifiers provide
the preferable means of conversion.

The operation of these rectifiers is based
on the principle that in an ionized gas only
a small positive potential with respect to
the gas is required to cause current to flow
to an electrode while a large negative
potential can be applied before appreciable
current flows. The rectifier consists of a
mercury pool cathode and an anode inside
a steel tank, with facilities for condensing
the mercury vapor, and the necessary
auxiliary apparatus for maintaining the
vacuum and temperature conditions of the
rectifier within the limits required {for
proper operation.—A. E. B.

-—-—+—

New Sealing Compound

NEWLY discovered micaceous mineral
that is said to be a natural lubricant
and a preserver of metal, and to possess the
property of expanding to several times its
normal volume when exposed to heat, has
been made the base of a plastic sealing
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compound that retains all the character-
istics of that mineral, says a recent issue
of Gas Age Record. The product is called
“Q)-Seal”, and has been put on the market
by the Quigley Company, Inc., of New
York.

After the mineral has been ground to a
fine powder, it is mixed with other in-
gredients, the principal one of which is non-
corrosive, and impervious to crude oils and
their derivatives, to acids, gas, steam, am-
monia, brine, vapor, creosote, tar, and air.
()-Seal is easily applied with a brush. In
addition to making joints leakproof and
preventing rust and corrosion, the manu-
facturer claims that the compound will fill
any imperfections in threads, flanges, and
gaskets owing to its inherent tendency to
expand.—A. £ B.

e

Frozen Pulp Retains True
Fruit Flavor
XPERIMENTS in the food research di-

vision of the Bureau of Chemistry and
Soils, United States Department of Agri-
culture, have developed a new type of
frozen fruit pulp which promises a new
outlet for the fruit grower and packer, a
new fruit base for the ice-cream manufac-
turer and soda-fountain operator, and a new
product for direct consumption in the
frozen state. By pulping the pitted fruit,
adding a sugar sirup of proper concentra-
tion, mixing it thoroughly, and then freez-
ing at very low temperatures, chemists have
developed a product with a remarkably
smooth texture and full retention of the
original flavor. Experiments have included

peaches, apricots, plums, cherries, pears,
raspberries, and strawberries.—A4. E. B.
CRCTRS LR ST T :

Nickel Safe for Three
Milk Vitamins
THE vitamins in milk are unaffected by

nickel, according to a study made by
Avery D. Pratt of the Department of Vital
Economics, University of Rochester, which
has been published in The Journal of
Nutrition.

“Since nickel is being used more ex-
tensively in industrial machinery and espe-
cially in dairy manufacturing equipment,”
he said in explaining the reason for the
study, “it seemed important to investigate
the possibility that it might act as a
catalyzer in the destruction of vitamins dur-
ing the pasteurization of milk. If only a
comparatively small percentage of the vita-
min content of milk or other foods was
destroyed by such a catalysis, this would
in the aggregate be of very great impor-
tance in human nutrition.”

The results of the study showed that:

“There was no appreciable destruction
of vitamin A by pasteurization in either a
«lass or a nickel container.

“The antineuritic factor of the vitamin
B complex was partially destroyed by
pasteurization but there was no evidence
of a catalysis of the destruction by nickel.

“Vitamin C was partially destroyed by
pasteurization Lut nickel did not seem to
increase the destruction.

“Unless it can be demonstrated that
nickel itself is beneficial to animals on
vitamin deficiency diets, it is impossible
to interpret the data as indicating any
catalytic destruction of vitamins A, B, or
C by nickel during pasteurization.”
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INVENTIONS PAY

Millions have been made from ideas prop-
erly developed and protected by inventors. One
of the first steps is the development of a
practical working model.

Send us rough sketch or model of your idea.

We will submit complete report backed by 30
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COMMERCIAL PROPERTY NEWS

Conducted by SYLVESTER J. LIDDY

Member of the New York Bar
Registered Patent Attorney

Radio Tube Suits Settled
OMPLETE stabilization of the radio

tube industry of the country was pre-
saged with the recent announcement by
David Sarnoff, president of the Radio Cor-
poration of America; C. G. Munn, president
of the De Forest Radio Company, and repre-
sentatives of other tube makers, of the ami-
cable settlement of the controversy which
has been waged for years over vacuum tube
patents.

The terms of the settlement, Mr. Munn
announced, included the payment by the
Radio Corporation to the De Forest com-
pany of 1,000,000 dollars in cash. “Cross
license agreements on tube patents only
have been entered into by both companies,”
he said, and these agreements affect 20
other manufacturing concerns as well.

The understanding reached settles all
anti-trust law suits instituted against the
RCA by vacuum tube makers who were not
operating under license of the patents of
the Radio Corporation. It covers all triple-
damage actions brought against the RCA
for alleged violation of the Clayton act, by
reason of the so-called Clause 9 effective in
1927 and 1928 in the licensing agreement
between radio set manufacturers and the
Radio Corporation. The suits, brought from
time to time against the RCA by the inde-
pendent tube makers, are said to have in-
volved demanded damages of more than
47,000,000 dollars.

Twenty companies, besides the De Forest
organization, have been joined in the under-
standing with the Radio Corporation. They
are the Arcturus Radio Tube Company of
Newark, Mellotron Tube Company, Vesta
Battery Company, Van Horne Company,
Schickerling Products Corporation, Gold
Seal Electric Company, Universal Electrical
Lamp Company, Republic Radio Tube Com-
pany, Mutual Electric Lamp Company, Con-
tinental Corporation, Sunlight Lamp Com-
pany, Marvin Radio Tube Corporation,
Radex Corporation, Globe Electric Com-
pany, Duratron Radio Tube Corporation,
Gold Seal Manufacturing Corporation, Su-
pertron Manufacturing Company, Clear-
tron Vacuum Tube Company, Diamond
Radio Tube Company and Poughkeepsie
Gold Seal Company.

The terms of the understanding also in-
clude the acquisition of licenses under
RCA patents by the active tube companies,
including De Forest, Gold Seal Electric
Company, Arcturus, Republic Radio Tube
Company and Diamond Radio Tube Com-
pany. In the same understanding, the RCA
and licensed concerns acquired tube-mak-
ing rights under the patents held by the
De Forest company.

Tt was stated by Mr. Munn that:

“The De Forest Radio Company, after
25 years of pioneering in the development
of the radio tube and radio communica-
tion arts, has finally been accorded its
proper place in the present-day industry
by virtue of recent court decisions and the
present settlement. It is now in an excep-
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MR. LIDDY will be pleased to
answer the inquiries of our
readers who may desire informa-
tion relative to the various sub-
jects reported in his department.
—The Editor.

tionally strong financial position not only
for the production of receiving tubes, trans-
mitting tubes, amplifying systems, trans-
mitters, television equipment, and other
products, but for the furtherance of its ex-
tensive research and engineering program.
The organization can now devote the nec-
essary efforts required in bringing about an
early realization of popular television
through its subsidiary cempany, the Jenkins
Television Corporation.

“The radio public gains by this settle-
ment through having the radio industry
concentrate once more on the development
and production of new and better radio
products, in place of the long litigation
which has severely strained the resources
and attentions of the contestants during
the last few years.”

Mr. Sarnoff said: “In a number of in-
stances patent infringement suits brought
by the Radio Corporation of America have
been pending against companies seeking
damages in the Clause 9 cases. The active
manufacturing companies that are parties to
the settlement have recognized patent rights
of RCA by acquiring licenses under its
patents, and these patent infringement suits
will be dropped. The Radio Corporation of
America has also obtained rights for use
both by itself and its tube licensees under
radio tube patents owned by the De Forest
Radio Company.

“The termination of this large number of
suits, on terms satisfactory to all parties in-
volved, will do much to free the radio in-
dustry from litigation with which it has
been burdened and impeded for several
years, and which entailed heavy expense to
all concerned. It will enable the industry to
devote more of its attention to the develop-
ment of new products and new services for
the public and should have a stimulating
effect on business as a whole.”

Clause 9 of the RCA licensing agree-
ment, which was the basic cause of the
litigation, was in effect during part of 1927
and 1928. Under it, set makers licensed
by the RCA were required to see that their
sets were equipped with RCA tubes when
first sold. This resulted in litigation between
the De Forest company and the RCA to
test the validity of the clause. The Federal
Court in Delaware and the United States
Circuit Court of the Third District held in
favor of De Forest company. The RCA then
applied for a writ of certiorari, but the
United States Supreme Court declined to
review the decision. The suits settled by
the agreement just announced were based
on the same clause in the former licensing
contract with broadcast set makers.

The announcement reported above may
be followed by a compromise of the govern-
ment’s anti-trust suit against RCA and
affiliated companies, involving alleged pat-
ent pools.

Officials at the Department of Justice
said that negotiations would be resumed
between government and RCA counsel to
determine what action would be taken.

The suit against the Radio Corporation
followed several years of investigation by
the Department of Justice and the Fed-
eral Trade Commission. The suggestion was
made last summer that a patent pool be
formed to administer the patents held by
the Radio Corporation and affiliated cor-
porations. Through these patents it has
been alleged that the Radio Corporation
monopolized the radio manufacturing in-
dustry.

—_————
“Developing” Cream Advertised
As a Body Builder

HE vendor of a cream alleged to have

the power to fill out and develop the
neck, arms, busts, legs, and other parts of
the human body, having been charged with
publishing :false and misleading advertise-
ments in the sale of this cream, signed a
stipulation with the Federal Trade Com-
mission in which he admits that the cream
is primarily a lubricant. If any development
results from use of the preparation it would
be due to the massage recommended rather
than to the cream, according to the terms
of the stipulation.

The vendor agreed to discontinue pub-
lishing the misleading statements, particu-
larly the following: That he has made re-
search or experiment or incurred a large
expense in developing the cream or the
health instructions sold with it; that mere
application of the cream will develop a
beautiful, well-rounded bust, eliminate the
hollows from the neck, round out the arms,
develop the legs, or beautify the com-
plexion; and that he is in possession of
body beautifying secrets.

The vendor also agreed to discontinue
using the word “studio” as part of his trade
name, unless and until he actually main-
tains a studio for the teaching and practice
of beauty culture.

—_— ———— .
“Kanetex” Refused Registration

N the case of The Celotex Company ver-

sus John H. Mitchell, Assistant Commis-
sioner Moore held that John H. Mitchell, of
Chicago, Illinois, is not entitled to register,
as a trademark for wall board and thermal
insulation, the term “Kanetex” in view of
the prior adoption and use by The Celotex
Company, of Chicago, Illinois, of the term
“Celotex™ as a trademark for the same class
of goods.

In his decision, after referring to certain
decisions of the Court of Customs and Pat-
ent Appeals in which the marks “Flametex,”
“Opal-Tex,” and “Fir-Tex” were respec-
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tively held confusingly similar to “Celotex,”
the Assistant Commissioner said:

“There is no greater distinction between
the applicant’s mark ‘Kanetex’ and the
opposer’s mark ‘Celotex’ than there is be-
tween the marks involved in each of the
above decided cases, and I am of the opin-
ion that said decisions of the Court of Cus-
toms and Patent Appeals are controlling in
the instant case.”

e ——

Mexico is Largest Airplane
Market
EXICO led the nations of the world

as a market for airplanes, airplane
engines, and parts of United States manu-
facture during the month of May, according
to figures made public by the Department
of Commerce.

The United States’ southern neighbor
during the month took three airplanes
totaling in value 91,237 dollars, one engine
valued at 7800 dollars, and parts of a total
value of 2872 dollars.

In addition to sales to this country, The
Netherlands took two planes, valued at
5266 dollars, the United Kingdom one,
valued at 60,348 dollars, and the Philip-
pines one, valued at 5050 dollars. Sales
of 18 engines, valued at 77,957 dollars
were distributed among nine countries:
Belgium, Canada, Guatemala, Panama,
Mexico, Trinidad and Tobago, Brazil,
Colombia, and Peru, while sales of parts
totaling 87,438 dollars were distributed
among 28 countries.

In addition to these sales to foreign
countries, parts valued at 1223 dollars were
shipped to Hawaii, and Porto Rico received
two engines, valued at 11,208 dollars, and
parts valued at 28 dollars.

— e ——

Motion Picture Screen Patent
Claim Allowed

HE primary examiner of the Patent

Office rejected claim 6 in patent No.
1819776. Applicant appealed to the Patent
Office Board of Appeals, and Examiner-in-
Chief Thurber handed down a decision in
favor of applicant. The following claim was
the one rejected, but finally allowed on ap-
peal:

“6. A moving-picture screen adapted for
coordinated sound transmission, composed
solely of a single-thickness finely-woven
textile-fabric screen having a front light-
reflecting surface to receive the projected
picture and provided with perforations
therethrough in number and size sufficient
to permit passage of sound-waves there-
through of appropriate volume without
blurring, while at the same time preserv-
ing the light-reflecting properties of such
surface sufficiently to constitute an efficient
screen for the presentation of the pictures,
the walls of said perforations being at
substantially right-angles to the body of
the screen.”

The references relied on are: Amet, 1308-
468, July 1, 1919; De Forest, 1710922,
April 30, 1929.

This application relates to a moving pic-
ture screen provided with small perfora-
tions so that the sound reproducing appara-
tus may be located behind the screen and
the sound pass through the perforations.

It was old to perforate a screen as shown
by De Forest but De Forest thought that it
was necessary to place an additional screen

SCIENTIFIC AMERICAN

in the rear of the picture screen in order
properly to reflect the picture. Amet em-
ployed a single wire screen but he con-
sidered that it was necessary to provide
peculiarly cup-shaped reflectors provided
with holes in their bottoms.

We have no evidence, therefore, that any-
one prior to appellant realized that it would
be practical to place small parallel sided
holes in a single screen and by proper selec-
tion of the size and number of the holes
permit the sound to pass through without
disturbance while at the same time permit
the picture to be reflected properly. The
examiner states that appellant has done
nothing more than omit the secondary
screen of De Forest but we find nothing
to indicate that the size and number of the
openings in the De Forest screen are such
that the front screen could be used without
the rear one nor do we regard the omission
of the rear screen as obvious. We also do
not agree with the examiner in his state-
ment that Amet anticipates the claim ex-
cept for the material. The claim specifies
perforations at right angles to the bottom
of the screen. Amet clearly specifies cup-
shaped openings with holes at their bot-
toms. In the absence, therefore, of any
suggestion that a simple screen of the
nature disclosed in this application could
be employed for the dual purpose it is
considered that the subject matter of the
claim is not properly anticipated.

The decision of the examiner is reversed.

————

Oil-Sand Process Patent Claims
Valid

N appeal from the action of the exam-

iner by the holder of a patent cover-
ing a method of recovering oil from oil
sands was decided in favor of the patentee.
The examiner had rejected claims 1 to 6
of which claims 1 and 6 may be considered
as typical.

“l. Process of recovering oil from oil
sands in situ which comprises flowing there-
through an aqueous liquid comprising a
highly dispersed colloid material which is
physically and chemically stable in the
presence of said sands.”

“6. Process of recovering oil from oil
sands in situ which comprises flowing there-
through an aqueous liquid comprising a
highly dispersed colloid material including
a hydrocarbon sulfonate which will not
form a precipitate when mixed with water
that has been in contact with said sands.”

The references relied on by the examiner
are: Squires, 1238355, Aug. 28, 1917, Rog-
ers, 1299385, April 1, 1919, Fyleman (Brit.),
163519, May 26, 1921, Barnickel, 1555818,
Oct. 6, 1925.

The decision of the Patent Office Board
of Patent Appeals follows in part:

The claims relate to a method of recov-
ering oil from oil sands in situ and is for
use with such sands as are spent in-so-far
as substantial oil recovery by flowing and
pumping is concerned. The method involves
introducing into the sands a material in
water solution which tends to liberate such
oil as surrounds the individual grains of
sand in the oil bearing stratum. The mate-
rial used is broadly defined as a dispersed
colloid material which is physically and
chemically stable in the presence of said
sands, in other words a material which
will not unite with chemical substances
found in the sand such as compounds of
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lime and magnesia to form an insoluble
substance which would tend to clog the
sand and thus prevent further oil recovery.

In our opinion, none of the references
clearly teach appellant’s basic method. The
Squires patent relied on by the examiner
introduces water into the oil stratum to dis-
place the oil therein to a higher level in
the stratum where it may be moved toward
a well by air or gas pressure or picked np
in vapor form by the same gaseous medium.
As we read the patent Squires sought to
displace free oil from pockets and had no
thought of recovering such oil as was in
emulsifying relation to the sand. Mention
is made of using alkali with the water and
also of using heat but this may well have
been intended to increase the fluidity of the
heavy free oil. At any rate there is no men-
tion of effecting appellant’s specific pur-
pose.

The British patent to Fyleman broadly
suggests in the provisional specification
that his process is applicable to the treat-
ment of sand or rock in situ. But in the
complete specification no definite mention
is made of such treatment. It is pointed out
on behalf of appellant that many, if not
all, of the substances proposed by Fyleman
do not meet the requirement of physical
and chemical stability which he considers
essential to the practical working of his
process and that therefore Fyleman had no
real conception of a solution of the.problem.
With this contention we are constrained to
agree.

The use of materials such as suggested
by Rogers or Barnickel in the manner
vaguely suggested by Fyleman would doubt-
less meet the claims but in our opinion this
involves something more than a mere sub-
stitution of equivalents. Appellant by the
substitution has converted an unpractical
suggestion into a practical and meritorious
advance in the art and in our opinion is
entitled to the corresponding protection
involved in the appealed claims.

The decision of the examiner is reversed.

e ——

Air School Name Censored

WASHINGTON, D. C. correspondence

school, Aviation Institute of U. S. A.
Inc., giving instruction in aviation, has been
ordered by the Federal Trade Commission
to stop using as a part of its trade name the
letters “U.S.A.” or other letters, words, or
insignia in ways that would indicate affili-
ation with the United States Army, Navy, or
some department of the Government; or
that its course is conducted according to
government requirements.

The Commission found that use of the
letters “U. S. A.” both in trade and cor-
porate names, and of the address “Wash-
ington, D. C.”, and of the title “Lieutenant”
in referring to the school’s president, as
well as a general use of insignia consisting
of wings separated by a shield in its adver-
tising literature, has a tendency to deceive
the public, and to cause many to enroll as
students under the erroneous belief that
the school is officially connected with the
Army, Navy, or some government depart-
ment, and that its instruction is conducted
in accordance with government require-
ments, and that because of such supposed
official connections this school is in better
position to give instruction than competing
institut’ons teaching the art of aviation by
correspcndence.



Books

SELECTED BY THE EDITORS

THE PHYSICS OF HIGH PRESSURE

By P. W. Bridgman, Prof. Physics,
Harvard

OR years the physicist Bridgman

has been performing unusual re-
search on matter at exceedingly high
pressures (see article “Stupendous
Pressures,” in SCIENTIFIC AMERICAN,
July, 1927, in which the same author
describes work at pressures of 600,000
pounds per square inch). Now he has
put together in a book the findings of
all his investigations of the properties
of solids, liquids and gases at these
stupendous pressures. Heretofore there
has been no book on this subject. Now
there is—one of 387 text pages. Part
of the text is somewhat abstruse, but
a large part is graspable by others than
physicists. The interesting technique is
described.—$5.70 postpaid.—A4. G. I.

TEXTBOOK ON SPHERICAL
TRONOMY

By W. M. Smart, D.Sc., Astronomer,
Cambridge Observatory

MATEUR astronomers with mathe-
matical leanings will revel in this
new book which fills a gap that has
previously been but poorly filled. It
covers in separate chapters: spherical
“trig,” the celestial sphere, refraction,
the meridian circle, planetary motions,
time, heliographic coordinates, aberra-
tion, parallax, precession and nutation,
proper motions, astronomical photog-
raphy, navigation, binary star orbits,
occultations and eclipses, and is almost
wholly mathematical; 408 pages.—
$7.20 postpaid—A. G. I.

AS-

THE UNIVERSE IN THE LIGHT
OF MODERN PHYSICS

By Dr. Max Planck, Prof. Phys. Univ.
Berlin

HIS is a short 114-page series of

semi-popular lectures on various as-
pects of the new physics, by the famous
discoverer of “Planck’s Constant,” who
is perhaps the greatest living physicist,
next to Einstein. Physicists will find
them easy reading; serious amateur
readers of physics will readily follow
their implications; while those who do
not possess a familiarity with the con-
cepts of the newer physics will be likely
to flounder if not founder.—$2.15 post-
paid—A4. C. I
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THE STRUCTURE OF CRYSTALS
By Ralph W. G. Wyckoff

OR the past few years there has

been no up-to-date book on this sub-
ject, the X-ray analysis of crystalline
matter. In this second edition of an
earlier work which was enthusiastically
received by men of science, the author,
a well-known authority on his subject,
brings it up-to-date. It is fair to pros-
pective purchasers to state that this
book is not elementary; it presupposes
a knowledge of chemistry and crystal-
lography.—$7.50 postpaid.—A4. G. I

AIR NAVIGATION

By P. V. H. Weems, Lieut. Commander
U.S. N.

ISTINCTLY a text-book for the

practical air navigator, this covers
pilotage or map reading, dead reckon-
ing, aerology, radio position finding and
celestial navigation. The discussion of
the last subject includes a description of
the new efficient and novel method and
equipment which ‘Gatty used in his
round the world flight. -Commander
Weems gives Gatty credit for help in
compiling this book particularly on the
“Star Altitude Curves.”

This is probably the most important
book on this subject that has been
issued. 589 pages with a complete
bibliography. Flexible binding.—$5.20
postpaid.

THE HANDY MAN’S HANDBOOK
By C. T. Schaefer

A HANDBOOK for the adult of help-
ful methods on general mechanical
operations, including wood, metal,
electrical and plumbing work-tools,
their use and abuse. Covering ‘a vast
variety of repairs and upkeep in the
home, apartment or public building,
on the farm and in the factory—simple,
helpful working methods—all can be
readily understood by the non-profes-
sional worker who for any one of a
number of reasons, does his own work.
Also an ideal text for manual train-
ing courses in high and vocational

schools.—$3.20 postpaid.

SECONDARY ALUMINUM
By Robert J. Anderson, D.Sc.
HIS represents the boiled-down re-

sults of many years of practical ex-
perience and systematic study by the

author in the diversified aluminum field.

It covers the metallurgy, technology,
raw materials, production, economics
and utilization of secondary and scrap
metal; a balanced blending of theory,
plant operation and commercial prac-
tice. A real meaty book of 563 pages,
produced in most excellent format with
extensive bibliography following each
chapter. Though a studious work of im-
portance, Dr. Anderson’s style makes
very easy reading; a treatise long need-
ed by manufacturer and consumer.
Obtain from Sherwood Press, Cleve-
land, Ohio.—$10.25 postpaid.

THE INSECT MENACE

By Dr. L. O. Howard, Former Chief
Entomologist U. S. Dept. of Agriculture

O one can speak with greater

authority for surely no one has a
more solid background than this world-
known scientist. Here he paints a just
and alarming picture of what would
happen if insects were left to themselves
with a much greater chance of survival
than man! Then he shows how the world
is slowly awakening to the gravity of
this menace and describes the growing
use of man’s defensive weapons; chemi-
cals, airplanes, quarantines, and varia-
tions in crop practices. An important,
authoritative, and most interesting con-
tribution to the bibliography of ento-
mology.—$3.65 postpaid.

THE LUNGS AND THE EARLY
STAGES OF TUBERCULOSIS

By Lawrason Brown, M.D. and Fred H.
Heise, M.D.

OR those who have tuberculosis or

fear they may acquire it, or who for
any other reason are interested in it as
laymen, this book contains just the
right dosage of technical fact—just the
facts an intelligent layman would be
likely to wish he knew and might ask
a doctor. The authors are staff physi-
cians at the famous Trudeau Sanatorium
for tubercular patients, possibly the
foremost institution of its kind in this
country. This book may safely be re-
garded by persons interested in its sub-
ject as a rare find, when the fact is
considered that few doctors have been
so frank, open, direct, and informative.

—$1.65 postpaid.—A4. G. I.
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GANDHI AT WORK
Charles F. Andrews, Ed.

HIS is the second of three books

giving a close narrative of the life
and activities of Gandhi, being a record
of his work and teaching in South
Africa. Here were laid the foundations
which eventually produced one of the
most picturesque leaders of history—
respected and admired by all the great
men of the world, with a considerable
number of whom he has close acquain-
tance. It is a picture vastly different
from that one would readily form from
the news, and one well worth intimate
study if one is to appreciate fully why
he is now India’s recognized leader.—
$2.65 postpaid.

MEXICO—A
AMERICAS

By Stuart Chase

STUDY OF TWO

ITH his particular charm of nar-

ration the author takes one by
devious trails and side excursions
through a wide variety of interesting
country pregnant with the sleepy char-
acteristics of those who have lived for
generations under a punishing sun.
Frankly he is charmed by Mexico and
even the splendor of the once buried
cities of Yucatan does not win him
away. You will get quite a different
picture of these countries than you have
had before—one that contains interest-
ing facts not generally appreciated.—
$3.20 postpaid.

THE EPIC OF AMERICA
By James Truslow Adams

N the author’s own words “he has de-

sired . . . to paint a picture, with
broad strokes of the brush, of the
variegated past which has made our
national story and at the same time
discover . . . how the ordinary American
. . . has become what he is today in
outlook, character and opinion.” So ably
has this distinguished historian con-
cluded his work, competent critics pro-
nounce this the best single volume on
American History in existence. 6% x
9%, 433 pages with extended index and
chapter heading Wwoodcuts—-$3.20 post-
paid.

HOW OUR GOVERNMENT 15 RUN
By Inez N. McFee

LTHOUGH announced as a book for

young citizens, we find it so orderly
and well developed that it is unhesitat-
ingly recommended for adults as well.
You will be surprised at the amount of
information about our government one
should know which here is read almost
as new material. A splendid book for
a Christmas present.—$2.65 postpaid.

SCIENTIFIC AMERICAN

THE PACIFIC
By Stanley Rogers

Y the same author who wrote that

most entertaining book “The At-
lantic.” Stories about voyagers and voy-
aging, enchanting islands, buccaneer-
ing, dusky people with characteristic
customs—all the glamor and romance
of the Pacific of yore. Intermingled
throughout this most readable series of
descriptions are a surprising number of
interesting facts one fails to have been
impressed with before, many, doubtless,
the keen observations of one who him-
self served before the mast in an old
windjammer. You will enjoy and be
considerably informed by reading this
profusely illustrated work.—$2.90 post-
paid.

A SPEECH FOR EVERY OCCASION
By A. C. Edgerton

HIS book is unusual in that the

speeches cover every sort of occa-
sion, are well composed, and the whole
is of much higher class than anything
we have seen. Even should they not be
used in entirety, many helpful, appro-
priate suggestions will be found.—$2.15
postpaid.

THE CARE AND REPAIR OF BOOKS

By H. M. Lydenberg and John Archer
of the N. Y. Public Library

OR the book collector or librarian,
a practical summing up of the best
current ideas as to how to repair book-
pages, plates and bindings. Detailed in-
structions for the care and repair of
books naturally covers some enemies of
books, repair and mending, treatment
of paper, vellum, the care of leather
bindings and the treatment of cloth. All
the necessary tools and accessories are
illustrated and the directions are sim-
ple, clear and conclusive. A book every
library should have—$2.15 postpaid.

THE TEN COMMANDMENTS
By Warwick Deeping

OW and then one finds a book
+ V which does not contain extended
analysis of the psychology of a situation,
sex, or sentiment but relies on inherent
beauty either of character or setting—
always looking for the pleasant and the
worthwhile. Such is this one. Frequently
the expansion of a thought borders on
preachiness—but good taste is ever pre-
dominant and the author never crosses
the line. A clean uplifting, entertaining
story told with characteristic fluency and
readiness of expression. It makes one
feel good to read such a wholesome
book.—$2.50 postpaid.
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YOUNG MASTERS OF MUSIC
By Mary Newland Roberts

ERE is another fine book for a

Christmas gift. It is very well put
together and the illustrations are par-
ticularly well done, as is the binding.
We are so accustomed to thinking of the
great composers merely as stately fig-
ures on a pedestal, that they cease to be
human beings. In this author’s approach
one gets a different and far more inter-
csting acquaintance with these youths
of the long ago, than the conventional
one. They become more real personages
under her dramatic touch.—$2.65 post-
paid.

PARADISE QUEST

By Lee S. Crandall

NATURALIST’S adventures in New

Guinea seeking the rare and beau-
tiful birds of paradise and traversing
tropical jungles listening to and seeing
strange and magnificent birds while ob-
serving the life of man and beast. This
simple narrative of observation carries
one along irresistibly, its details so
sharp and clear, all seem like virgin
material. An interesting story well told.
—$3.65 postpaid.

THE ROMANCE OF TRANSPORT
By Ellison Hawks
EGINNING with the first crude ef-

forts of man to conquer space with
beasts of burden, then sledges, wheeled
vehicles, stage-wagons, and coaches,
the story develops the use of Roman
roads to modern, then considers rail-
ways, mechanical road transport, ocean
travel, and airship convenience of to-
day. A well rounded consideration, il-
lustrated with most interesting photo-
graphs and drawings.—$3.20 postpaid.

SPEECH PATHOLOGY

By L. E. Travis, Prof. Psychology,
University of Towa

R. TRAVIS, widely known as an

authority in this field, has writ-
ten an unusually clear and concise
study of speech disorders and herein
presents his new theory on stuttering,
showing the experimental basis upon
which it rests together with citations of
numerous remarkable cures from his
own clinic.—$4.25 postpaid.
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the promoter and the purchasing
public; and their experiences be-
fore the Patent Office and in
litigation before the courts.

New and Revised Edition $3.00
postpaid domestic.

Artificial
Sunlight

By M. LUCKIESH
Director Nela Park
Research Laboratories
General Electric Co.

All the whys and wherefores of
illumination drawn from the au-
thor’s extensive practical ex-
perience and written for the pro-
fessional man as well as the in-
telligent layman. It covers solar
and artificial radiation and their
physiological effects, measure-
ment, glasses for transmission,
in fact the whole subject in full.

$3.90 postpaid.
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