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THIS LABEL...

IS HELPING US TO BATTLE CANCER

WE are waging intensive war against cancer. To
carry on this great fight we depend on contributions from the
public.

YOU can help this worthy cause: (1) by buying
the committee’s labels—and (2) by using them—and so you
not only contribute funds with which our work may be carried
on, but you also make it known to others. Twenty labels to a

package, price one dollar.
For free information about cancer write or telephone to . . . .

NEW YORK CITY CANCER COMMITTEE

AMERICAN SOCIETY FOR THE CONTROL OF CANCER

150 EAST 83d STREET - NEW YORK Telephone: RHinelander 4-0435

Residents outside New York, write to American Society for the Control of Cancer, New York, N. Y.
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TEEL is the backbone of many indus-
R tries of the world; stainless steel in

CODE

particular has opened many new fields of

endeavor. Important in its manufacture is
nickel, the story of which is told in the

article starting on page 229.
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ACROSS THE EDITOR’S DESK

We Look to the Future

"i / HEN the young inventor, Thomas
A. Edison, gave the first demonstra-
tion of his phonograph in our old

offices in lower Broadway, ScIENTIFIC

AMERICAN had been “selling” scientific and

industrial progress to laymen for decades.

During those early days, from 1845 onward,

the ingenuity, the inventiveness, the vision

of progress, and the individual initiative of

Americans were in their early ascendency.

Like an onrushing flood, the “American

idea” swept on and on, slowly gathering

momentum until, during the past few years,
its growth has been so phenomenal as to set
it apart as a model for the world to emulate.

Yet, just three months ago we said editori-
ally: “Progress has only just begun,” and
the month before that: . . . by use of a little
imagination, new depths of demand can be
reached and new demands created; by use
of a little extra energy and courage, prod-
ucts can be sold; and by employing research
as never before, progress can be made. Our
next and infinitely greatest frontier is the
frontier of science and invention, and this
frontier extends to the stars!”

Vision, courage, progress—a frontier
that extends to the stars! SCIENTIFIC AMERI-
cAN has always appraised this frontier; has
interpreted and evaluated (in understanda-
ble fashion for the far-sighted, thinking lay-
man) the myriad applications of science
that lead toward the better life; has given an
authoritative picture of the present that, in
turn, gives a vision of the future. Our pages
have exhibited, for those with analytical
eyes to see, an architect’s perspective of the
complete tower of science-made civiliza-
tion pointing to the stars, the stones of which
are the advances of science in human affairs.

The tempo now changes. Doubts and un-
certainties are in the minds of men, planted
there by theorists and dreamers. Isms
abound, grow more insidious, and would
undermine the foundations of man’s tower
of achievement. The old order, say the cult-
ists, is all wrong; we must stop making ma-
chinery, curtail production, organize for
collective control, pay higher wages—in
fact, industry suffers on all sides. In spite
of its vicissitudes, however, industry takes
the long view and marches valiantly ahead,
slowly it is true, but none-the-less surely.

Our cue is here. Long the champion of
typically American progress and mentor to
the layman, SCIENTIFIC AMERICAN adopts a
more vigorous editorial policy. If the laissez
faire world has gone into the discard, much
palaver in abstractions by “economists” are
but straws in the wind ; they cannot erase the
bewilderment from your mind. Hard facts,
however, are weather vanes; they not only
show the way the wind is blowing, but, their
proper significance being adduced, they will
also foretell the future hurricane of develop-
ments. SCIENTIFIC AMERICAN has always
presented such facts for the wise ones to use
and numerous letters attest the great profits
made thereby. Now, we present them more
vigorously, will emphasize them as never
before.

ScieNTIFIC AMERICAN will continue to
champion the cause of progress for we do
not think the principle of individual enter-
prise is out-moded, will champion it more
courageously, fearlessly, with facts that can-
not be refuted and which will serve to guide
us forward to the better life, to give a vision
—a vitally important vision—of the future!

O P

Editor and Publisher



Personalities
in
Science

ITH Nazi bombs exploding and

rifles cracking in the most recent
Vienna revolution, Fraulein Edith
Kroupa, a research chemist at the Uni-
versity of Vienna, sat calmly in the
laboratory of Professor A. Franke,
conducting a trying micro-chemical
analysis of a tiny rock sample sent from
near Winnipeg, Canada, to determine
the age of the earth. The two activities,
revolution and research, are doubtless
somewhat incongruous when pursued
at the same time in the same city, and
one may possibly conclude that the con-
duct of ultra-precise chemical analysis
in the midst of a small war must de-
mand the qualities of a heroine. But the
chances are that Fraulein Kroupa, as
she worked, was scarcely made aware
of the event of lesser importance, that
is, the local war, since Vienna is a large
city and its average resident is doubt-
less made little more aware of its aver-
age revolution, than the average citizen
of an American metropolis is made im-
mediately aware of the bank robberies
and gang wars which are somewhat too
average in our own “peaceful” land.
And so Miss Kroupa determined the age
of the earth and found it to be at least
1,725,000,000 years.

What the feminine scientist, who
happily does not find it inconsonant
with the aims of good science to wear
a pretty hat, did in the bit of research
in which she participated was to employ
special methods of making what chem-
ists call a micro-analysis. These are
newer, more refined methods than some
others. The aim is to ascertain the ratio
of the radioactive material of a rock
sample to its radioactivity product, lead.
The sample she analyzed microchemi-
cally weighed only one hundredth of an
ounce, but such a sample is enough for
this work.

It will be recalled that the radio-

' t’?
-

FRAULEIN EDITH

activity method of determining the
earth’s age has supplanted earlier meth-
ods, such as determining the ratio of
salt in the ocean to that in the land
rocks. This method has given to geologic
time a sufficient length to satisfy the
biologists, who previously asserted that
100,000,000 years or so was not enough
to allow for the whole course of evolu-
tion of life on earth. Science now gives
the earth an age of at least two billion
years.

HIS is one way the radioactivity

method is figured out: In ancient
rocks, and younger rocks as well, geolo-
gists long ago found tiny haloes, visible
only under strong microscopes because
they were so small, which seemed so uni-
form in diameter and so geometrically
perfect that their representing any kind
of fossil seemed improbable. Years later
it was found that these haloes were

&
LN

KROUPA

merely the exposed cross-sections of
spheres, each sphere surrounding a
minute particle of a radioactive element,
thorium or uranium. These spheres rep-
resent the product of the slow break-
down of the central radioactive particle
into lead, and the ratio of the radioac-
tive element to the lead present gives a
measure of the age of the rock in which
the spheres or haloes occur. In rocks
known by other kinds of evidence to be
younger there is found to be correspond-
ingly less lead. This method has become
standard in ascertaining the age of the
rocks.

Only by a most delicate micro-analysis
can the uranium-lead ratio be deter-
mined accurately, and that sort of
analysis is what Fraulein Kroupa has
become expert in making. It is work
that requires painstaking care and pre-
cision, for the quantities of each com-
ponent involved are almost microscopic.
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A RICH NEW DISCOVERY OF
DINOSAUR REMAINS
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N Wyoming, Dr. Barnum Brown, paleontologist,

on the staff of the American Museum of Natural
History, New York, has discovered a fossil dinosaur-
wallow 125,000,000 years old, and in it the skeletons
of 12 or more large dinosaurs. The significance of
this find is not that dinosaurs, as such, have been
found, for these have not been especially rare, but
mainly the number found in one place, their fine con-
dition, and the fact that parts of the same species
found incomplete elsewhere are supplied by this
discovery. Another lucky strike was the unique dis-
covery of a piece of petrified dinosaur hide.



Dumping a pot of “nickel bottom” and “copper top” in the Orford separation process

6IVVEAR NOBLE’ N ICKEL

By JOHN F. THOMPSON

Vice President, The International Nickel Company of Canada, Limited

Of Great Industrial Importance . . . Used Daily by

Millions . . . Chromium Promotes Nickel Plating . . .

49 Percent Used in United States . . .

Automotive Design

N the eternal quest of science for bet-

ter materials with which to meet the

demands of modern industry, nickel
has found in recent years fertile soil for
spreading the roots of a great industry
of its own. Its versatility in joining with
other metals to effect better properties
and performance gives it a near nobility
in the modern alchemy of alloys.

To the average layman, nickel is usu-
ally associated with plating; yet the
metal is part of his latch-key, of his bath-
room fixtures, of his table silver, toaster
and percolator, of his radio and of many
another product that he uses daily. The
association of nickel with plating carries
the further thought that chromium plat-
ing has largely driven out nickel; the
truth is that chromium plating is very
generally done over a comparatively

Vital in

heavy underlay of nickel plate, thus
contributing to the further use of nickel
in plating. Another phase of popular
confusion about nickel is that it has sup-
plied the nickname for the American
five-cent piece which is only 25 percent
nickel and the balance copper, although
some 27 other nations, including those
as close as Canada and as distant as
Abyssinia and Japan, are using coins
that really are pure nickel.

URING the last five years the United

States has consumed nearly as much
nickel as the rest of the world put to-
gether, its share of world deliveries for
that period having been 49 percent. In
five years American consumption exceed-
ed 100,000 short tons, or an average of
more than 40,000,000 pounds a year. As

a result, this country is making some of
the most spectacular uses of this white
metal.

For example, the Empire State Build-
ing and the Chrysler Tower are sheathed
with stainless steel, the chromium-nickel
alloy containing 8 percent nickel; and
the same material has been used by the
E. G. Budd Manufacturing Company to
construct all but the trucks and engine-
bed of the “Zephyr,” the Burlington
Railroad’s entry in the new competition
between trains and airplanes.

Nickle-copper block (see above)
is broken by mechanical fracture
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Monel Metal, the natural alloy re-
duced directly from ores in which the
nickel-copper content maintains the ra-
tio of two parts of nickel to one of cop-
per, is used for the propeller shaft of
Gar Wood’s record-holding speedboat,

for turbine blading on the Bremen, Rex, -

Manhattan and other ocean greyhounds,
and for the pontoons of some of the lat-
est seaplanes. It provides the working
surfaces for soda fountains, hotel and
restaurant kitchens, packing and can-
ning factories as well as for operating
rooms in hospitals. At Boulder Dam it
not only forms the important valve seats
which will control the flow of water, but
it is also being imbedded as grout stops
(expansion joints) in the massive ma-
sonry of the dam itself. According to
the present schedule, more than 250,000
pounds of this alloy will go into the dam.
Used as the roof for the Pennsylvania
Station in New York City, Monel Metal
has already had 26 years of exposure to
the elements, and a recent test indicates
that this roof will last for 100 years
more.

A.LOY steels of low nickel content
have become the feature of modern
automotive design where increased
strength and safety are required with no

Monel Metal, corrosion resistant, used for working surfaces in a modern kitchen

increase in the sections and weight of
the main structural parts. And some
3500 tons of these nickel steels are going
into the construction of the San Fran-
cisco-Oakland Bay Bridge.

At the same time the production and
the applications of cast iron, one of the
oldest industrial materials, are being
revolutionized by the results obtained
from including nickel either alone or in
combination with other alloying ele-

Crane transferring ladle from converter in nickel separation process

ments. These new cast-iron alloys not
only show smaller losses from imperfec-
tions and breakage in casting and ma-
chining, but they also offer properties
and performance through which cast
iron is regaining an important place in
the modern industrial world. Their
greater toughness and wear-resistance
are finding uses for them as brake drums
for busses and trucks, as manhole covers
which must withstand the heavy impacts
of modern street traffic, and as parts for
rock crushers, dredges, and other ma-
chinery subjected to abrasion.

In the electrical field nickel demon-
strates its greatest versatility. Certain
nickel alloys are magnetic; others are
non-magnetic. The volume of messages
which a transatlantic cable can handle
has been multiplied 15 times by the use
of Permalloy, an alloy developed by the
Bell Telephone Laboratories and con-
taining 78 percent nickel and the bal-
ance iron. The telephone companies em-
ploy the same nickel alloy to make long-
distance conversations clear, and an-
other type in the “boosters” to increase
the volume of sound transmitted. The
whole development of electric irons,
toasters, percolators, and ranges for
household use depends largely on a spe-
cial nickel-chromium alloy for the heat-
ing element. Every metal part in the in-
terior of a modern radio tube is either
pure nickel or an alloy predominantly
nickel.

ERHAPS the most recent finding of

science has to do with the develop-
ment in New York of a nickel-chromium-
iron alloy under rigidly controlled heat
and quenching conditions to produce a
foolproof material for spring scales. As
far back as 1678 Robert Hooke, eccen-
tric English experimenter, proclaimed
what physicists have since known as
Hooke’s Law. It is that “the power of
any spring is in the same proportion with
the tension thereof: That is, if one pow-
er stretch or bend it one space, two will
bend it two, and three will bend it three,
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and so forward.” In the many years
which have ensued, that law has been
observed more in the breach than in the
performance, because deviations ap-
peared as the theory was applied in ac-
tual practice. A series of “errors” came
to be recognized in the spring scale in-
dustry —the temperature error, the
straight line error, and errors due to
creep and hysteresis. Various methods
were developed as compensations, but
the inherent errors persisted. Spring

scales therefore had to be made and as-
sembled by highly skilled manual labor.

OWN in the shadow of Brooklyn

Bridge there is an Old World pock-
et which has resisted the encroachment
of skyscrapers. Known to native New
Yorkers as “The Swamp,” it is the place
where John Chatillon and Sons have
been making spring scales for nearly a
century. Five years ago Robert B. Was-
son, research engineer of the company,
began experimenting. Dr. A. V. de For-
est and Prof. Mortimer Sayre servedas
consultants. Now he has perfected the
Iso-Elastic Alloy which eliminates the
errors due to temperature changes,
creep, or hysteresis in helical, or spiral,
spring scales; and he has worked out a
geometrical form for the spring wire,
which automatically corrects the straight
line or torsion error.

Iso-Elastic Alloy is essentially a modi-
fication of Invar, a nickel iron alloy de-
veloped years ago by the French metal-
lurgist, Guillaume. Not only does it
make possible spring scales on which
both butchers and grocers and their cus-
tomers can place reliance; it also has
potential uses wherever a spring operat-
ing under wide temperature changes is
the activating principle of an instru-
ment. For example, truck manufacturers
are already investigating the use of this
alloy in the manufacture of governors to
set the maximum speed at which trucks
can be driven. Heretofore the accuracy
of such instruments has been affected by

SCIENTIFIC AMERICAN
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Converters where copper content of nickel ore is blown to “blister”

the temperature variations under the
engine hood.

Thus research initiated by various in-
dustries—and notably by those in the
electrical field—supplements the re-
search and development work of the
nickel industry itself in finding new
uses for nickel and in broadening its
older applications.

From the standpoint of weight per-

At the 2800-foot level in the Frood mine: A rotary dump handles six-ton cars

centage, nickel occupies sixth place
among the 92 components of the earth’s
crust; yet there are only a handful of
known concentrations sufficiently im-
portant to justify mining on a commer-
cial basis. Of these the Sudbury Basin,
a small area in Ontario, supplies 83.5
percent of the world’s consumption; the
next most important field is New Cale-
donia with 10.5 percent. Germany, Nor-
way, Greece, Japan, and Burma together
furnish the remaining 6 percent of the
world’s requirements. The New Cale-
donian fields were the most outstanding
source of the world’s nickel supply prior
to the development of the Canadian
deposits.

HE dominant factor in this situation

is the Frood Mine which is located
a few miles from Sudbury. So far, ex-
plored to a depth of 3300 feet, it already
shows a reserve of some 135,000,000 tons
of workable ore; neighboring mines
bring the aggregate of proved ore above
200 millions.

These deposits take the form of
pyrrhotite-chalcopyrite ores containing
copper and nickel in comparatively
large quantities, and gold, silver, the
platinum metals, and selenium and tel-
lurium in sufficient quantities to make
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their recovery a factor in the economical
production of the nickel. Discovered in
1883 when the Canadian Pacific Railway
was being pushed westward through
Ontario, these ores duplicated the diffi-
culties and exasperation experienced by
the Saxon miners of the early 18th Cen-
tury, who wrestled in vain with similar
ore and finally dubbed it kupfer nickel
on the theory that “Old Nick” and his
gnomes had bewitched perfectly good
copper ore.

The primary metallurgical problem is
one of separating the nickel from the
copper on a commercially practical
basis. Two successful answers have
emerged as standard. One is the Orford
separation which depends on the chemi-
cal action of sodium sulphate on cop-
per-nickel sulphide in the presence of
carbon, the sodium sulphate turning to
sulphide and joining with the copper
sulphide in a solution which is lighter
than the molten nickel sulphide that
has been but slightly affected by the
presence of the “soda.” Thus, when the
charge is tapped from the blast furnace
into great pots and allowed to cool, the
nickel sulphide settles in the bottom and
the copper-soda solution floats on top.
After the contents have solidified, the
pots are dumped, and there is an easy
fracture of the two masses. This method
of separation is the one used in the
Canadian process, and it also has become
a basis for the other type of separation.

HE other answer to the metallurgi-

cal problem is the Carbonyl separa-
tion in which finely divided metallic
nickel is volatilized with carbon monox-
ide at one temperature and is deposited
out of the gas at a higher degree. De-
veloped by the Mond Nickel Company
in the United Kingdom, the process em-
ployed has been modified since the

Industry is geared to nickel steels
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amalgamation of that com-
pany into The International
Nickel Company of Canada,
Limited. Originally copper-
nickel matte from Canada
was the basis of the Mond
process, as much as pos-
sible of the copper being
leached out as a preliminary
to volatilization. At the pres-
ent time, some nickel matte
produced by the Orford
process is used, thus antici-
pating much of the copper
elimination. At the same
time the process developed
in Canada around the Or-
ford separation has been
improved by the use of se-
lective flotation in the con-
centrator to effect a rough
separation of the copper
and nickel contents of the
ore prior to the blast-fur-
nace operation with sodium
sulphide.

To produce the pure nickel of com-
merce the Canadian method is to reduce
the Orford matte by final elimination of
the sulfur and then to cast nickel anodes
some 96 percent pure. Placed in elec-
trolytic tanks, these anodes are turned
into cathode nickel more than 99 per-
cent pure. The sludge from the tanks is
treated for the removal of the gold,
silver, selenium, and tellurium; the resi-
due after these treatments is shipped
as a concentrate to the company’s
precious metals refinery at Acton (a
suburb of London, England) where the
six platinum metals are recovered and
separated.

S for copper, the most important by-
product of these nickel operations,
most of it is separated out either in the
flotation tanks or in the “copper tops” of
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the Orford separation; and the blister
copper thus produced is refined in the
electrolytic plant of Ontario Refining
Company a few miles from where the
ore was mined. Such copper as finds its
way to the Mond refinery at Clydach,
Wales, in the “nickel bottoms” of the
Orford separation, is leached out as
copper sulphate. The copper content of
the ore—the copper by-product!—is
such that International Nickel ranks as
the sixth largest of the world’s copper
producers.

UPPLEMENTING these various op-

erations is the production of Monel
Metal as a natural nickel-copper alloy
by direct reduction of ore from the
Creighton mine. Situated within a few
miles of Frood, this mine produces an
ore in which the precious metal content
is low and the nickel-copper ratio runs
two parts to one. The properties of an
alloy containing two-thirds nickel and
one-third copper are such that Monel
Metal has established itself as standard
for many industrial and household uses
where both strength and corrosion re-
sistance are required. The reduction of
the matte and the production of sheet,
rods, bars, tubes, and the other forms
in which Monel Metal is used, are car-
ried out in a mill at Huntington, West
Virginia, nearly 90 percent of the
world’s consumption of this alloy being
in the United States.

Thus science has come a long way
since the early Saxon miners discarded
copper-nickel ore as being bewitched.
An important field of metallurgy has
been developed in learning how to sep-
arate these two important metals and
how to use them in their natural com-
bination. It is an alchemy based on the
recognition that simple metals must
make way for the alloys in meeting the
demands of modern life.

NG

In the largest electric furnace of its type in the world—73Y, feet long, 25 feet
high, and 19 feet wide—special nickel alloy heating elements line the walls



OUR POINT OF VIEW

“Glorious Failures®

ERHAPS the critics of the American
attitude are right. Perhaps Ameri-
cans have been entirely too optimistic
and yet the most unhappy people in
the world. Perhaps, as cynical foreigners
frequently state, Americans do carry to
extremes exaltation of bigness: “the
greatest this” or “the greatest that” in
the world. Perhaps, moreover, American
science does scold the people for im-
properly utilizing the products and by-
products of science, without itself of-
fering a helpful suggestion as to how
that may best be done; or too quickly
we shrug our impatience at Secretary
of Agriculture Wallace’s strictures
in the June SCIENTIFIC AMERICAN.
Suppose we plead “guilty” to all of
this? We are optimistic and we are un-
happy. We do glorify bigness, and yet
for the most part this is for purposes
of symbolizing achievement, and inspir-
ing to further developments. The scold-
ing is merited—we are yet a young
people. Well, what then? Shall we adopt
lugubrious masks to cover our faces,
and sit hopefully awaiting a miracle
that will carry us forward through the
maze of scientific achievements, with-
out a single mistake? Certainly there
shall be no scientific holiday. Shall we
turn to the critics for help? So far
they’ve given no constructive criticism
but doubtless they have a plan or two.
Let them advance it; we are open to
suggestions—in the scientific method!
Errors we have made in the past. We
admit it and as candidly confess that
we expect to make more. Only he who
stagnates in the placid pool of certainty
makes no mistakes—and no progress!
Those who dare to forge valiantly ahead,
gambling, if you will, with uncertainties,

make both!
* % %

By an odd coincidence, just as this

issue goes to press, Sir James Jeans,
speaking in Scotland at the annual
meeting of the British Association for
the Advancement of Science, said, while
discussing the value of science and in-
vention and the question of technologi-
cal unemployment:

“Is it not better to press on in our
efforts to secure more wealth and
leisure and dignity of life for our own

and future generations, even though we .

risk a glorious failure, rather than ac-
cept inglorious failure by perpetuating
our present conditions, in which these
advantages are the exception rather
than the rule?

“Shall we not risk the fate of that
overambitious scientist, Icarus, rather
than resign ourselves without an effort
to the fate which has befallen the bees
and ants? Such are the questions I
would put to those who maintain that
science is harmful to the race.”

Television—How?

CANNING disk or cathode-ray tube?

This seems to be the burning ques-
tion in television experimental work to-
day. The scanning disk is being marvel-
ously improved; the cathode-ray tube is
proving to have many “bugs” difficult
to overcome. Still the public has not
been offered a real opportunity to “play
around” with television. When will they
have this chance, and what form will
the equipment take? We await the
answer of the televisionists with interest.

100,000 Scientists on Strike.
Treason?

O the human beings who are living

in our present era its most impor-
tant events must often seem to be its
great wars and political occurrences,
but future historians doubtless will dis-
cern that by far the most important
events of our times were its scientific
discoveries. Neither Alexander nor
Caesar nor Napoleon has exerted a
fraction of the effect on human history
which has been exerted by the scientists
Galileo, Newton or Darwin, since their
discoveries and similar ones underlie
our whole Age of Science. Almost any
single invention or discovery—for ex-
ample, the harvester or the germ nature
of disease—puts vastly more wealth in-
to the world than the whole World War
took out of it. The most important thing
for the human race to keep in sight in
our age is, then, that through thick and
thin, scientific research must march
steadily on. Taking the long view of
things, this is the main bet.

Now that the world is becoming more
and more jittery about the risk of new
wars, scientists are trying to think up a
formula which will provide that in the
event of another such occurrence this
“main bet” in human affairs, this in-
valuable thing called scientific research,
shall not be interfered with by so rela-
tively unimportant a sideshow as our
last world war, but will proceed un-
ruffled.

At a meeting held in Brussels the In-
ternational Council of Scientific Unions,
premier overhead organization of all

scientific organizations of the world, has
just been seeking a way to maintain “by
all means international co-operation in
the domain of science under whatever
circumstances may present themselves.”
This statement may be taken to mean
that scientists are serving plain notice
to the rest of the people of the world
that if the world is ever again so idiotic
as to become involved in another disas-
trous dog fight like the last one, con-
cerning things that are of relatively
little importance, these scientists will
refuse to stop the much more impor-
tant things which they are doing, and
likewise will refuse to'lend their aid to
the several participant nations under
which they live.

The 100,000 scientists of the world
are its best minds. In their thoughts and
attitudes they are far in advance of the
rest of the population. Among them-
selves these men, regardless of the ac-
cident of nationality, form a brotherhood
which is essentially international; more
accurately, non-national. Science ignores
political boundaries. In the spirit of
their commingling and co-operation sci-
entists thus furnish the closest existing
approach to practicing internationalism
which the world can show today.

But scientists could even do more
than to refuse to stop co-operating
across national boundaries in time of
war or actually engaging in these child-
ish squabbles themselves. They could
even refuse to help the politicians and
soldiers when war comes. They could
go on strike. Without the aid of the
scientists and their discoveries (which
were never meant for use in war) those
who make wars would then be left sadly
in the lurch, for war today depends in
nearly every aspect on modern science,
and the scientists, without at all desir-
ing to be, are its key men. This would
reduce war to a far more limited scope
than it now has, both in terms of men
and of money. As a result of this there
might remain in the world enough mon-
ey for the steady promotion of scientific
research—the main bet we have spoken
of.

In thus sticking to the logic of cold
reason, and steadfastly ignoring human
passions, local and temporary, scientists
would be placing “patriotism” toward
the whole human race, present and fu-
ture, even above the loftiest existing
ideals of patriotism.

And how the scientists could squeeze
the politicians and soldiers, merely by
sitting down and refusing to be their
tools and play their destructive game!
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Scientific Methods of Game Breeding Will Make

GOOD HUNTING

By GEORGE S. McCARTY

Former member, New Jersey State Fish and Game Commission

Game Raised Artificially . . . Low Cost . . . Game Fed
in Natural Haunts . . . Gunner-Farmer Co-operation

NE of the natural heritages of citi-
zens of the United States is the
right to pursue the ancient and

honorable sport of the chase, hunting
wild game as a recreation and as an
outlet for primitive instincts which, per-
haps, have been more carefully nurtured
here than in other lands. Our fore-
fathers lived by their skill as hunters
and fishermen, and it is no wonder that
we of the present day have a distinct
leaning toward the same pursuits, but
for sport rather than from necessity.

But the United States of today is a
far different hunting ground than was
the case 100 or even 50 or 25 years ago.
Rapid increases in population, particu-
larly around centers of business and
industry, have steadily wiped out large
areas which formerly were favorable to
natural breeding of game birds and
rabbits. The motor car has done its
part by making remote areas easy to
reach. The state of New Jersey is an
excellent case in point. Dotted with
numerous industrial towns, heavily
populated, and adjacent to New York
City and Philadelphia, the situation for
the gunner and fisherman has become
acute. Large areas of brush and wood-
land have been cleared for agriculture,
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A pair of breeding bob-white quail
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and much of those lands which are
available for gunning has been posted
against trespassing.

What can be done to make good hunt-
ing available for the man of average
means, under such conditions? The
method of expensive game preserves
limits shooting to the few, while we in
the United States want and can have it
for the many. For eight years I have
studied the problem and on my farm
near Newfields, New Jersey, have re-
duced to practice a system of game
breeding and allied projects that, if
properly handled, will provide self-

The author feeding young grouse

perpetuating sport in densely populated
areas.

While my work has been done in
New Jersey, with conditions in that
state particularly in mind, the system
is applicable in any state in the Union
where intensive gunning and improper
efforts at restocking have resulted in a
dearth of game.

This system may be broadly divided
into four parts as follows:

1. Co-operation must . be secured be-
tween the land owner and the gunner,
so that hitherto posted areas will be
opened for hunting.

2. Game must be raised artificially at
a much lower cost than at present.
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Ol’ man ruffed grouse broadcasts

3. Food for game must be planted at
strategic points.

4. Predators, both winged and four-
footed, must be controlled.

It will be noted that these four points
are dependent largely upon each other,
and that failure of one will rapidly
undo any good that might arise from
the others.

While point number 1 is perhaps the
most vital of the four, it hinges so
strongly on number 2 that the latter will
be discussed first. I have demonstrated
that, with proper care, it is entirely
possible for anyone to raise game in a
small area. I would set up, under the
supervision of the state game commis-
sion, or similar body, a plan whereby
the farmer or his sons and daughters
would be instructed in the raising of
game and supplied with the necessary
equipment, or told how to build it. Then
the game could be purchased by the
state when sufficiently grown, and either
released at once or held over the winter
in state lands.

IRDS and rabbits so raised can be

purchased at a much lower figure
than is possible today, and every farm-
er on whose land the raising is being
done will be a fast friend of the gun-
ner. I fully believe that 200,000 dollars
a year can be put in the pockets of the
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A bantam hen watches over her brood of quail

farmers of New Jersey under this plan,
resulting in a situation where the gun-
ner becomes a customer of the farmer,
and is directly responsible for the in-
creased income. It follows, then, that the
farmer who is being paid to raise game
will open his land to controlled gunning.

This brings us back to point 1. Land
available for gunning should be posted,
informing those who would hunt there
that they may do so if they obtain per-
mission of the landowner. Thus the
farmer can control the number of gun-
ners on his property at any one time,
the net result of the whole procedure
being that the farmer will be protected,
as he knows how many gunners are on
his land, and better hunting will be had
as congestion will be relieved and the
total number of gunners will be spread
over a wider area.

N the case of point number 3, there

are two methods which may be fol-
lowed. The landowner may plant grain
to provide food for game, or the state
commission may have the work done on
areas designated by the owners. In the
first case, the farmer must be paid to do
the work and must be supplied with rye
and buckwheat for quail or corn and
cow-peas for pheasants. If the state un-
dertakes the work, a truck and tractor,
with plow and disk harrow will be all
the equipment necessary to attend to the
work over a large area.

That there is plenty of land available
on almost every farm that may be used
for raising game feed is well known.
Every farmer with such land available
will be glad to have it plowed and plant-
ed, or to do the work himself if compen-
sated for it.

Control of predators is an essential
part of any plan for the preservation of
wild life. Weasels, cats, and crows, to
mention only three of the many enemies
of game, account for more dead birds
and rabbits in the state of New Jersey
than all the gunners combined. Preda-
tors are hunting every day in the year,
while the gunning season lasts for a pe-

SCIENTIFIC AMERICAN

riod of only a month or so.

The same persons who
raise game for the state can
be interested in predator
control. I have demon-
strated that simple traps,
properly placed, will soon
reduce both winged and
furred predators to a mini-
mum.

It could easily be ar-
ranged for the state com-
mission to set aside a fund
each year to provide a se-
ries of prizes to be awarded
to the farmer or farmer’s
son or daughter who trapped
the greatest number of
predators. The regular state
game wardens could check
up monthly on the catches, and the an-
nual prizes awarded on the basis of
the wardens’ report.

I have also found that the egg-steal-
ing propensities of the crow can be used
to good advantage in the control of this
black-winged thief. Candled incubator
eggs can be filled with poison and dis-
tributed by wardens to vantage points
on poles and in trees where the crows
will find them. No crow can pass up the
chance to make a meal of eggs, which is
the reason why crows play such havoc
with game birds. I have practically rid
my farm of crows by the simple method
of placing poisoned eggs where only
crows can get them.

HOSE who are somewhat familiar

with game breeding as it has been
practiced will find what appear to be
flaws in this system. Quail, for exam-
ple, cannot be raised in captivity, they
will say, except under expert super-
vision. This was true a few years ago,
but I have found by practical experi-
ence that it is entirely feasible to set
eggs under bantam hens and to raise
the baby quail in simply but scientif-
ically constructed coops and runs so
that the mortality is reduced to a mini-
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mum. Any farmer’s boy can, with some
instruction, build these coops and runs,
and raise quail as successfully as he
could raise a brood of chicks. The same
thing applies to other game. Instead of
trying to multiply the difficulties of
game raising, I have found that sim-
plification will yield excellent results.
In fact, it is possible, after a little ex-
perience, to raise game on a small scale
with as little trouble as with any domes-
tic fowl or animal. And who could be
better qualified than those who already
have this experience?

How does this system fit in with pres-
ent administrations of game matters?
Few if any changes need be made.
Present commissions and wardens can
adopt this system, if they will only think
of game breeding in terms of small units
spread over the entire state, instead of
as two or three huge game farms that
can only inadequately supply game for
the gunners.

RESENT state-owned game farms fit

perfectly into the picture. The small
game raisers must be supplied with ade-
quate numbers of eggs at proper inter-
vals, and these can be furnished by state
owned and operated farms. Thus the
efforts of the officials will be concen-
trated on egg production, and the care
of the settings of eggs will be spread
over such a large number of raisers
that the individual attention needed will
be small indeed in comparison with the
results.

The whole system briefly outlined
here—there are many details that can-
not be touched upon at the present time
—is not in the least theoretical. Eight
years of intensive work have proved each
point and demonstrated fully that co-
operation between state commissions,
the landowner, and the hunter, coupled
with the application of scientifically
worked-out methods of game raising,
will result in better gunning and a
greater appreciation of the sport by all
concerned.
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OVERTONES AND ATMOSPHERES

By HENRY NORRIS RUSSELL, Ph. D.

Chairman of the Department of Astronomy and Director of the Observatory at Princeton University
Research Associate of the Mount Wilson Observatory of the Carnegie Institution of Washington
Retiring President of the American Association for the Advancement of Science

ANY vyears ago an old piano tuner
showed the writer one of those
curious things that most people

miss, though the chance to hear it is
close to hand. Press down the pedal of
the piano, so that the sound of a note
may last, and strike one of the lower
keys strongly. As the deep bass note
dies away its place is gradually taken
by the octave, then by the fifth above,
followed by the second octave and by a
succession of higher tones, each fainter
than the last, most though not all of
which correspond to higher notes of
the keyboard.

The experiment is as pretty as it is
simple, and its explanation is easy.
Any vibrating system, such as a piano
string, can oscillate in many ways. Its
principal vibration, with the ends fixed
and the whole string moving together,
gives the deep fundamental note. But
one half may go up while the other
goes down, leaving a motionless point in
the middle—then we get the octave
above. With two fixed points and three
vibrating segments comes the next fifth
of this octave. With four segments the
second octave—and so on. It might be
possible by some special device to start
the string off in one of these forms and
make it give off one note alone. But the
blow of the hammer stirs them all up
at once, though with unequal intensi-
ties. At first the deep fundamental note
is so strong that it drowns out the rest.
But it dies down rapidly, while the suc-
cessive higher “overtones” fade out
more and more slowly, so that each may
be heard for a few moments after its
predecessor has died away.

LL musical instruments produce
overtones of this sort—indeed the
differences in their intensity are respon-
sible for the varying quality which en-
ables even the novice to tell whether
the same musical note has been played
on a piano, a violin, or a cornet.

In most instruments, as in the piano,
the higher overtones vibrate just two,
three, four . . . .. times faster than the
fundamental note, and give tones in
harmony with it. But in a few, such as
bells, this is not the case—which is why
a tune has to be played on church
chimes one note at a time.

But what have these remarks on the
elements of music to do with the
heavens, or anything therein? Evident-
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ly any parallel must be found in the
vibrations of light. But, though physi-
cists sought long for overtones in their
spectra, for a long time they found
none. We know the reason now: The iso-
lated atoms from which come the spec-
tral lines which are important in the
sun and the stars do not behave like
elastically vibrating material bodies, but
are governed by a quite different set of
numerical rules. Molecules give a better
chance, for the separate atoms within
them may undergo real vibrations about
their normal positions. But the band-
spectra which are so important in the
red stars come from molecules in which
an electron “jump” occurs and compli-
cates the effects of the vibrations, which
are also present, so that the simple
overtones no longer appear.

It is possible, however, for a molecule
to absorb or emit light without disturb-
ing the electrons in it, simply altering
the state of oscillation of its atoms. In
this case there are real overtones oscil-
lating almost, though not quite, as fast
as the fundamental vibration. Each of
these gives an absorption band in the
spectrum of light which has passed
through the gas. The main oscillation is
very strong and produces powerful ab-
sorption. But it is also slow (as such
motions go), so that these abscorption
bands lie far out in the infra-red region
and can be studied only with special
apparatus and with powerful sources of
light. The first two or three overtones
also give bands in the infra-red, each
much weaker than the last. Higher
overtones should give bands in the vis-
ible region, but the absorption should
be so weak that a very great thickness

JUPITER,

of gas would be required to produce a
perceptible effect.

Till recently, therefore, the investiga-
tions of the physicist and the astrono-
mer, though in different parts of the
same field, do not overlap. Now the
gap has been closed, with notable re-
sults. Five years ago (as has already
been told in these columns) Adams and
Dunham photographed these sharp
bands in the infra-red spectrum of
Venus. The spacing of the individual
lines (which depends on the rotation
of the molecule) agreed exactly with
that which might be expected from car-
bon dioxide. But no absorption by this
gas had ever been observed in this re-
gion, nor could any be found in passing
light through 40 meters of the gas,
even at three atmospheres pressure.

FEW months later Adel and Den-
nison, at the University of Michi-
gan, showed that the strongest of these
bands was exactly in the right position
for the fifth harmonic (or overtone) of
a very strong band which had long been
known in the infra-red, while the other
two could be equally well explained by
a combination overtone involving also
another, and slower, known vibration of
the molecule. Though the origin of the
bands was then proved beyond all
doubt, they were not reproduced in the
laboratory till the present year. Slipher
and Adel have just announced that “by
using an absorption cell 45 meters in
length, charged with 47 atmospheres
of gas,” they have been able to detect
the strongest of these bands. This cor-
responds to a layer a mile and a quarter
thick, at atmospheric pressure. The
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Figure 1: Spectra of Jupiter and the sun, photographed by V. M. Slipher at

shows the red and infra-red regions, from about

6500A to 9000A. The bands marked B and A at bottom are due to terrestrial oxy-
gen. The overtone band marked 44 is very strong. The weaker one marked 54 is
resolved into numerous lines, which in Figure 2 are blended into one band
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bands in Venus are stronger, and the
amount of carbon dioxide above the
planet’s visible surface must be at least
equivalent to a layer two miles thick
at standard temperature and pressure,
and may be much more. The amount of
this gas alone, in Venus’ atmosphere,
is at least two thirds of the whole mass
of the earth’s atmosphere. This seems
inconsistent with the textbook state-
ments that the planet’s atmosphere is
less extensive than ours. But the only
previous evidence on this subject was
the existence of twilight on Venus,
which prolongs the horns of her crescent
when she is very nearly between us and
the sun. The illuminated layer is little
over a mile in thickness, but this repre-
sents the part of the twilight on Venus
which is so bright that it can be seen
telescopically through the foreground of
our own atmosphere at mid-day, close
to the sun. Only the densest and haziest
parts of the planet’s atmosphere could
be seen under these severe conditions.
When she is farther from the sun in
the heavens, and can be seen on a dark
sky, it might be possible to detect more.
Observations indicating the existence of
such a fainter and more extensive twi-
light were made about 150 years ago by
the German astronomer Schroter and,
strangely enough, seem never to have
been repeated with modern telescopes.

HE theory of over-tone bands has

had another notable success in the
spectra of the major planets. From the
dawn of astrophysics, it has been known
that Jupiter and Saturn showed bands
in the orange region of their spectra,
which must arise from something in
their atmospheres. Early in the present
century Dr. V. M. Slipher found that
the same bands were present with
greater intensity in the spectra of Ura-
nus and Neptune, along with many
fainter ones—as is illustrated in the
admirable photographs here repro-
duced, which the writer owes to Dr.
Slipher’s generosity.

Wildt, in 1932, pointed out that cer-
tain of these bands were probably
due to ammonia, and others to methane,
and this conclusion was finally estab-
lished a year later by Dunham, who
resolved some of the stronger bands into
their component lines, and found that
these agreed exactly with the lines
produced in the laboratory. But the
fainter bands in Jupiter and Saturn, and
those which appear only in the two
outer planets, remained unidentified.

A few months ago Slipher and Adel
announced that they, too, were due to
methane. Fuller details, now published,
reveal an extraordinary sequence of
overtones.

Methane has a complicated molecule,
which has no less than four indepen-
dent types of vibration, each with its
own period. One of these gives a strong
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Figure 2: Spectra of the major planets and the moon, photographed by V. M.
Slipher at the Lowell Observatory in 1907. The moon, which has no atmosphere,
reproduces the solar spectrum. The band marked B is produced by oxygen in
the earth’s atmosphere, and a by water vapor. The band due to ammonia is
marked NH. It is strongest in Jupiter. The bands of methane increase in inten-
sity for the outer planets. The overtones of the great infra-red bands (see the
text) are marked at the bottom. The numerals represent angstrom units (abbrevi-
ated A) and this piece of the spectrum extends from about 4700 A, in the blue,
to 7600 A, in the red. The letters, capital and small, at the top are designations
assigned about 1816 to the most prominent lines of the spectrum, by Fraunhofer
and, though arbitrary and somewhat clumsy, are still employed by physicists

absorption band in the infra-red, near
33,000 angstroms, and its harmonics ac-
count for the heaviest of the planetary
bands—marked 4A to 8A in the figures.
Another band, near 76,000 A (that is,
76,000 angstroms) is so far out that
only its high overtones—marked 11B
to 14B—are accessible. Some of these
are drowned out by stronger bands.
The others, as might be expected, are
faint bands. The other bands arise from
combinations in which two sets of molec-
ular vibrations are simultaneously
stirred up.

Practically the whole of this rich
system of bands has now been accounted
for by a single constituent of the at-
mospheres. These are faint bands due to
ammonia in Jupiter and Saturn (marked
NH; in Figure 2). These disappear in
Uranus and Neptune, presumably be-
cause this more easily condensible gas
is frozen out by the low temperature.

It is very probable, as Dunham points
out, that the clouds which are so con-
spicuous on Jupiter are composed large-
ly of tiny crystals of frozen ammonia—
not drops of liquid; for the measures of
planetary radiation indicate a tempera-
ture of -132 degrees Centigrade—well
below the freezing point of the liquid.

The amount of ammonia necessary to
produce the observed bands is estimated
by Dunham as equivalent to a layer ten
meters thick, at atmospheric pressure.
This gives another way of getting at
the planet’s temperature, for we know
what pressure this amount of ammonia
would produce by its own weight, under
the planet’s attraction. The vapor pres-
sure of ammonia has this value at =100
degrees Centigrade. But if, as is prob-

able from other considerations, Jupiter’s
atmosphere is composed largely of hy-
drogen, its light, fast-moving molecules
help to carry the weight of the heavier
ammonia, and the temperature at the
cloud level may be as low as —120 de-
grees Centigrade: in quite as good
agreement with the radiometric deter-
mination as might be expected.

The great intensity of the methane
bands in Uranus and Neptune may per-
haps be explained by the freezing out
of the ammonia. In Jupiter, and to a
less degree in Saturn, there is enough
ammonia left to form clouds at a fairly
high level and prevent our seeing deep-
er. If these planets should be cooled
down sufficiently, so that no more am-
monia vapor was left to form clouds,
their atmospheres would become clear-
er, and we might see much deeper and
get stronger bands of methane, as we do
in the other planets.

The amount of this gas in the planet’s
atmosphere must be great. Slipher and
Adel find that a layer of methane equiv-
alent to two kilometers, at standard
temperature and pressure, produces ab-
sorption bands comparable to those in
Jupiter and Saturn. The amount in
Neptune has not yet been matched in
the laboratory, but may be ten times
as great, or more.

Since the light we receive from the
planets goes twice through their atmos-
pheres—in and out—we may estimate
the amount of methane in Jupiter’s
atmosphere- as roughly equivalent to a
kilometer, under standard conditions.
Under the planet’s gravity this would
exert a pressure of one-sixth of a stand-

(Please turn to page 277)



Construction of the Colorado River

AQUEDUCT SIPHONS

By ROBERT D. SPEERS ' ' 2

Metropolitan Water District of Southern California

one third mark on the largest

tunnel excavation program ever
carried forward in the history of engi-
neering (see SCIENTIFIC AMERICAN, Sep-
tember, 1934, page 134), construction
forces of the Metropolitan Water Dis-
trict of Southern California are now en-
gaged upon still another phase of the
Colorado River Aqueduct project—
building the' huge siphons which will
link together the aqueduct’s tunnels.

Together, the siphons and tunnels
will form important links in the great
aqueduct system which will bring Colo-
rado River water more than 300 miles
to 13 southern California cities.

In the Little San Bernardino Moun-
tains—in two of the canyons which sep-
arate the Coachella tunnels of the
aqueduct—an experiment is being con-
ducted to determine the relative merits
of the monolithic and pre-cast types of
construction for the immense concrete
siphon pipes.

Two inverted siphons are being built.
One is the Fan Hill siphon, which is

WITH underground crews past the

A junction between the siphon

lithic: that is. it is bei d tubes and a transition chamber. The sections, which are linked together by
monolithic; that 1s, 1t 1s being poure chamber extends back for 50 feet, patented steel joints.
as one huge piece of masonry. The other and is constructed of 456 tons of

Careful tests are being made to de-
termine which of these two model siphon
sections will be best suited to the rigor-
Y = .+ ous desert conditions under which they

will operate. On the basis of these tests,

under actual conditions, District engi-
Z neers will decide which method of con-
E struction shall be followed in building
the remaining siphons, totaling 27 miles
in length, which will carry aqueduct
water across declivities in the desert

structure, the Little Morongo siphon, is concrete reinforced with 17 tons of
pre-cast. It is being poured in 12-foot steel—a total weight of 473 tons

NN QN \ terrain between the Colorado River and
N\ ' \\ Cajalco Reservoir, the terminal storage
ML basin of the aqueduct’s main line.

At the outset it should be pointed out
that the name “siphon” is, in a way, a
misnomer insofar as the aqueduct struc-
tures are concerned. They do not, in
fact, exert any siphonic action. They
act merely as pressure pipes in which
the water will find its own level after
plunging down to the bottom of one
of the desert canyons along the aque-

Steel form within reinforcing rods
around which concrete is poured.
When one section sets, form is moved
on rails and another section poured
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duct line and continuing up the other
side. The two ends of the siphons are
at almost the same level, the down
stream end being slightly lower in order
to overcome head loss due to friction in
the pipe. The name “siphon” has been
applied simply because it is a good de-
scriptive word, the pipes resembling in
appearance an inverted siphon.

These siphons constitute one of the
fundamental differences between mod-
ern aqueduct engineering and that prac-
ticed by the ancient Romans in the
building of their famed water supply
systems. Roman engineers drove tun-
nels and constructed conduits basically
similar to those used on the modern
aqueducts, but when they came to can-
yons or valleys which had to be crossed,
they were forced to resort to long
arcades or trestles to maintain the grade
line of their aqueduct. They had no
means of building pipes sufficiently
strong to withstand the water pressure
resulting from a drop into the declivity

Steel inner forms used in building
monolithic concrete siphon tubes. This
type of movable form is shown in use
in a photograph on the opposite page
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Pre-Cast and Monolithic Concrete Types
of Siphons Are Now Being Tested
and the rise on the other side. While

highly ornamental, these arcades (in
the light of modern construction prac-
tice) were uneconomical and poor en-
gineering. They were relatively more
costly, and were vulnerable to earth-
quakes. So the modern aqueduct engi-
neer sacrifices beauty for practicality
and safety.

All of the Colorado River Aqueduct’s
27 miles of siphons will be built in two
separate tubes or barrels, each approx-
imately 12 feet inside diameter. To safe-
guard the pipes from washouts caused
by sudden desert cloudbursts, which are
characteristic of the country traversed,
they will be laid in large trenches, and
buried beneath the bottoms of the
washes.

While the tunnels of the Colorado
River Aqueduct will be built to full
capacity—that is, capable of carrying
1500 cubic feet of water per second—
each siphon is being constructed half-
capacity, or one barrel at a time. The
second barrel will be built whenever
demand for water increases beyond half
the capacity of the aqueduct. Fifteen
hundred cubic feet of water per second
amounts to approximately one billion
gallons daily.

The construction at Fan Hill includes,
as well as the siphon, the construction
of the first piece of aqueduct conduit,
which links the siphon section with the
west portal of the East Coachella tunnel.

Leaving the tunnel, the conduit is in
the shape of a gentle arch on top, with
a concave bottom inside. Where it joins

. ok N .; o "“ “ 7:
One of the 40-ton pre-cast concrete
pipe sections in place in the Little
Morongo siphon, showing the steep
grade of the canyon wall. Note man
clinging to a line just above the
mouth of the concrete pipe section

-
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the circular siphon, it enters a box-like
transition section. The work consists of
the construction of about 700 lineal feet
of monolithic reinforced concrete siphon
designed to operate under a maximum
hydraulic head of about 45 feet, with
a 50-foot concrete transition section at
each end. The west end of the siphon
is connected with about 700 feet of the
semi-elliptical concrete con-
duit.

The interior of the siphon
section is circular, 12 feet,
4 inches in diameter. The
shell is 12 inches thick. The
exterior is nearly octagonal.
Steel forms are used on the
interior and wooden for the
exterior. The trench in which
the siphon is constructed has
a maximum depth of 30 feet.
About two cubic yards of
concrete are poured for each
foot of pipe.

On the conduit, steel forms
are used inside and outside.
The concrete section is 15
feet high inside, with an over-
all height of 18 feet, 4 inches. The bot-
tom width is 19 feet inside and 28 feet
outside. About four and a quarter cubic
yards of concrete are used per foot.
Conduit is poured in 70-foot lengths,
with contraction joints and water stops
each 35 feet.

HE materials excavated from the

trench in which the work is being
done were tested at the Metropolitan
Water District’s laboratory at Banning
and themselves found to be first class
for making concrete. Accordingly a
screening and mixing plant has been
set up at the site. A unique feature of
the job is the placing of the concrete
with Pumpcrete equipment, which
pumps the mixed concrete into the forms
at a rate of 40 cubic yards per hour.
(See Scientiric AMERICAN, November,
1932, page 292.)

An idea of the large size of the transi-
tion section may be gained from the
following dimensions: 50 feet long; 18

Wood frames

barrels and transition chamber leading to the conduit

A view of the end of a transition chamber to
which a semi-elliptical conduit will be joined
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feet, 10 inches high; 28 feet, 6 inches
wide across the bottom; contains 456
tons of concrete and 17 tons of reinforc-
ing steel, making a total weight of 473
tons.

Equally interesting is the work on
the 720-foot Little Morongo siphon. The
word “Little” refers, incidentally, to
geography and not to the siphon, which

. L
T AK

is the largest pre-cast concrete pipe
ever made in the United States.

The pre-cast method of construction
consists of pouring the siphon in 12-
foot sections, each weighing 40 tons,
allowing them to cure, and then placing
them one by one into the trench.

Ordinarily, pre-cast concrete pipe is
manufactured in a factory and shipped
to its point of use, there to be assembled.
In the case of the Little Morongo siphon,
however, the 12-foot concrete sections
are so heavy that it is not feasible to
ship them even on railway flat cars.
Hence, actual pouring and curing of the
concrete is done on the ground rather
than in the factory. The bar cage rein-
forcing assemblies which form the cores
of the concrete pipe sections are manu-
factured at Southgate, California, and
then shipped into the desert. Also man-
ufactured at Southgate are the hugesteel
joint rings, 12 feet in diameter and
weighing 1000 pounds each, which will
link together the 40-ton concrete sections.
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After the concrete has been poured
around the steel cores of the sections,
coal tar is applied to the exterior and
water to the interior surfaces. At the
end of a seven-day water cure period,
a coal-tar coating also is applied to the
interiors.

The pipe is laid in a ditch 20 feet
wide. Two 60-pound rails are set to line
and grade, on concrete ties in the bot-
tom of the ditch. A crane has been
erected for placing the heavy pipe sec-
tions. The sections are rolled down a
ramp to flat cars on the rails in the bot-
tom of the trench, and later lifted from
the flat cars into place by the crane.

S has been pointed out, these two

siphon sections are already being
subjected to extensive tests to deter-
mine which type of construction is best
adapted to conditions along the aque-
duct line. Several months of study must
be devoted to the subject before definite
conclusions as to final construction can
be reached.

Meanwhile, work goes forward rap-
idly on the other phases of aqueduct
construction. Already more than 30
miles of the aqueduct’s 91 miles of 16-
foot tunnel has been driven through the
mountain barriers lying between the
Colorado River and the Coastal Plain
on which are situated the 13 southern
California cities which make up the
Metropolitan Water District.

Soon work is to start on the 13,000,-
000 dollar Parker Dam, from behind
which Colorado River water will be
diverted into the aqueduct. This struc-
ture, to be constructed by the United
States Reclamation Bureau with funds
furnished by the Metropolitan Water
District, will be located about 150 miles
down stream from Boulder Dam.

The main aqueduct, from Parker Dam
to Cajalco Reservoir, will be 241 miles
long, including tunnels, siphons, con-
duit, and intermediate reservoirs. In
addition, 144 miles of huge distributing
mains will carry the water from the
terminus of the main lines to the 13
cities to be served.

4\ - _
Outside wooden frames and reinforcing steel in place.
Within the rods is the form shown on preceding pages
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Hauling a net for salmon in Puget Sound

CorPER WIRE AND FiSHING NETS

OR three days a raging northeaster

had lashed the surf to a frenzy of

pounding white water in which no
craft could leave the beach and return
safely. At length, a pound net skiff puts
out from shore in the cold, dim light of
a foggy dawn. The fishing season is well
advanced. On setting out, there was no
expectancy of a good catch, the sole
consideration being the extent of dam-
age which the pound net had sustained.
As feared, the net was found badly
damaged, in fact almost completely
destroyed. The net, incrusted with heavy
marine growths and the twine so weak-
ened by the action of micro-organisms,
could not withstand the fury of the
storm.

Heretofore commercial fishermen on
the Atlantic and Pacific Coasts have
spent 20 cents for webbing out of every
dollar they received for their catch.
This high cost of fishing is mainly due
to micro-organisms which gather on the
nets and not only add to their weight
but also digest the fibers of the cotton
or hemp strands and therefore progres-
sively weaken them.

OR years the Bureau of Fisheries

has experimented with preservatives
and treatments to eliminate or reduce
the accumulation of these tiny organ-
isms, but with indifferent success. A
coating of tar is helpful but it doubles
the weight of the net, makes it difficult
to handle, and is, in general, unsatis-
factory. Copper and other metallic salts
poison the micro-organisms but soon

By A. P. PECK

wash out of the strands of the net, leav-
ing the fibers exposed to the destruc-
tive agency.

It remained for Philip R. Andrews,
of Seattle, Washington, to solve the
problem, and the solution is one of
those simple things that are so obvious
—when explained. Mr. Andrews literal-

Copper wire in twine for fishing
nets. Black: Wire. White: Cotton

ly took the ocean into partnership to
repel or destroy the animal life and
vegetable growths that prey on fishing
nets. He hit on the idea of substituting
fine copper wires for certain of the cot-
ton yarns which enter into the con-
struction of seine twine and knitting
such a twine into a fish net and then
letting the ocean do the rest! The
natural salts present in sea water react
with the copper to form complex metal-
lic salts which completely prevent
marine organisms from existing not only
on the strands of the net, but also in the

water immediately surrounding the web-
bing.

The results gained by Mr. Andrews’
invention are manyfold, all of them
favorable to the fisherman. “Toxinized”
nets, as the copper-fiber combination is
called by The Linen Thread Co., Inc.,
makers of the twine and webbing, are
first of all light in weight, being only
25 percent heavier than ordinary un-
treated nets of the same strength. This
compares, to the favor of the fisherman,
with a 100 percent increase in weight
when tar is applied as a preservative.
Then, too, Toxinized nets are clean, easy
to handle, need no special care, and at
the end of the season are simply dried
and stored, ready for instant use when
needed. They maintain their strength
far beyond the life expectancy of other
nets.

HE preservative factor of these nets

is always present: As the salts wash
out, new ones are generated, keeping
the nets free from injurious and weight-
increasing growths. It has further been
demonstrated that clean nets will yield
larger catches, the fish entering Toxin-
ized nets more readily than tarred nets
or those heavily incrusted with marine
growths.

In the first year after Toxinized nets
were made available, many thousands
of pounds of webbing have been put
into service, with gratifying success.
Once more a corner of science has sup-
plied the solution to a problem of in-
dustry.
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ETHER:

RIDDLE OF THE AGES

The Original Concept of the Ether Has Been Altered So Many
Times, As a Result of Experimental Evidence Which Has Forced
Its Modification, That It Is Now Whittled Down to Next to
Nothing. We Still Use the Same Word, “Ether,” But the Thing
Signified Is Quite Different—Even If An Ether Exists At AlL

HE idea of the possible existence
Tof the ether came of the human

need for an explanation of action
at a distance. It was not until Newton
stated his theory of gravitation that
such a need became evident, for in or-
dinary experience the weight of a body
appears to be constant and to be a
property dependent only on the body
under examination. But Newton showed
that weight could be accounted for by
considering it as physical evidence of
an attraction existing between bodies
(that is, masses), and that such con-
siderations, extended to the moon, sat-
isfactorily explained its observed mo-
tions. The question now arose as to how
this gravitational force acted, since
there was no apparent material con-
nection between the earth and the moon
through which this force could be pro-
pagated, and all actions in daily ex-
perience, such as the communication
of motion by impact, the transfer of
heat, and so on, require material media
for their transfer.

The question became: “Can a body
act where it is not?” The universal
answer in accordance with common ex-
perience of natural forces was “No,”
and therefore in order to unify the na-
ture of forces it was postulated that,
although gravitation appeared to act at
a distance, it was really conveyed by a
genuine medium filling all space, with-
out any breaks or cavities anywhere.
No mention was made of the manner
in which this medium acted. It was
named “the ether,” but Newton did not
stress its importance, as it was a de-
duction from, rather than a necessary
factor in, the formulation of his gravita-
tional theory.

The next step in the development of
the “ether theory” came with the ad-
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vent of the wave theory of light, as in-
troduced by Huygens and developed by
Young. Light was thought to be a wave

-phenomenon of longitudinal vibration

(like sound). Nevertheless, this theory
required an omnipresent medium in or-
der to account for the energy received
from the sun in the form of light and
heat. Light and heat are known to be
coming from the sun and stars through
interstellar space, and if they are forms
of wave motion it was reasoned that
there certainly must be something in
space which can be thrown into wave
movement.

PECULATION followed as to the

nature of this “luminiferous ether,”
as it was called, terminating in the fol-
lowing description:

It is perfectly transparent—that is, it
dissipates no energy; otherwise distant
stars and nebulae could not be seen at
such distances through space.

There is no friction between matter
and the ether; otherwise heavenly bod-
ies (for example, planets) would not
continue in their courses undisturbed.

Since it propagates longitudinal wave-
motion, it must be fluid-like in nature,
and yet it can have no viscosity (fluid
friction).

Since it propagates wave motion with
such a great velocity (that is, the veloc-
ity of light), it must be very elastic.

Such was the state of affairs when
Fresnel (1788-1827) announced his re-
searches on polarized light, which
proved conclusively that light was a
transverse wave motion. This change
in the theory of light required a change
in the “light bearing ether”; in order
to transmit waves of any sort a medium
must possess the general property of
elasticity, but only the elasticity char-

acteristic of a solid—the elasticity of
shape—makes possible the transmission
of transverse waves. In other words the
ether must be an elastic solid.

The subject of possible relative mo-
tions of the parts of the ether was for
a while much discussed. It was found,
however, that in order to interpret
Bradley:s discovery (1727) of the aber-
ration of light, and Fizeau’s experiment
of 1851 (in which it was found that
the velocity of light was the same
whether going with or against a stream
of water), one was obliged to infer that
the ether was stationary and did not
take part in the movements of bodies,
nor was there any relative motion of its
parts save the minute deformations cor-
responding to light waves.

Many were the calculations per-
formed which were to determine the
exact magnitudes of the characteristic
properties of the ether. Such computa-
tions gave to it a density of more than
10,000,000 times that of lead; for, after
all, did not the ether fill in the gaps
between the most minute of atoms? If
s0, it must be very dense. Moreover, in
order for it to be stationary in the pres-
ence of such violent motions as are al-
ways going on in it, the inertia (mass)
of a cubic centimeter of the ether must
be of the order of 10%°, that is, one
trillion times that of the same vol-
ume of water; and, since it transmits
a transverse vibration with the velocity
of light, it must be a solid of rigidity
10 (for comparison, that of steel is
10").

Such was the belief of the early 19th
Century scientists, who thought they
knew the ether as well as they knew
matter. This was an excellent dilemma,
and there seemed to be no escape. It
did not seem possible that light and
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heat energy could be propagated every-
where in space without something in
which to travel, and yet the necessities
of the wave form required imposed the
acceptance of a medium which pos-
sessed properties totally at variance
with everyday experience, and indeed
contradictory to sense impressions.

Up to this point physicists had been
considering the ether as they would
matter, but the results of such a pro-
cedure being absolutely at variance
with common sense, it was found neces-
sary to conclude that the properties of
the ether could not be expressed in
terms of units used in the description
of matter. Examined from the point of
view of mechanical waves the ether had
proved intangible, elusive, and “beyond
the reach of human intuition.” The all-
pervading ether had been postulated in
order to explain gravitation, and in a
similar manner it had seemed necessary
for the interpretation of light and heat
phenomena; but in both of these cases
it had been invented in order to aid in
a mechanical explanation of these phe-
nomena. It had served its purpose in
simplifying theories, but was itself most
elusive. Apparently the ether itself
could not be truly visualized when
viewed in a mechanical way.

ECHANICS having failed, atten-

tion was now turned to the field
of electricity and magnetism. The in-
troducer of the ether in this branch of
physics was none other than the cele-
brated Michael Faraday. Up to his time
a more or less intangible something
called a charge had been thought to
exist on a charged body, and this some-
thing apparently exerted forces on other
charged bodies at a distance, in much
the same way as gravitation acted on
massive bodies. In fact, the mathemati-
cal relationship for the force between
the charged bodies had been determined.
Nevertheless, the idea of action at a dis-
tance was distasteful to Faraday. Max-
well, in the preface to his “Treatise on
Electricity and Magnetism,” says on
this subject: “Faraday, in his mind’s
eye, saw lines of force traversing all
space, where mathematicians saw cen-
ters of force acting at a distance: Far-
aday saw a medium where they saw
nothing but distance: Faraday sought
the seat of the phenomena in real ac-
tions going on in this medium.”

To Faraday the intervening medium
transmitted the electrical force in a way
similar to the transmission of an elastic
deformation by a rod. Moreover, since
electrical forces act through a vacuum,
Faraday assumed that the transmitting
medium was the ether and considered
its properties to be modified by the
presence of matter in order to account
for the reduction in magnitude of the
- electric forces acting between charged
bodies, when matter such as glass was
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interposed. In like manner, the ether
was thought to account for magnetic
phenomena. At this point the miracu-
lous happened: Faraday produced rota-
tion of polarized light with a magnetic
field, and a little later Kerr produced
a similar rotation with an electrostatic
field, thereby suggesting that the phe-
nomena of light, electricity, and mag-
netism are all propagated by the same
medium—the ether.

Inspired by the work of Faraday,
Maxwell set to work with mathematical
equations and was able to show “that
if a medium such as Faraday postulated
actually existed, it must be possible to

Hertz, who actually produced the
waves that Faraday had postulated

produce in this medium periodic vibra-
tions of the electric and magnetic field
intensities having all the characteristics
of waves.” A short while later Hertz
succeeded in producing such electro-
magnetic waves, and proved that they
were identical with light, the only dif-
ference being in wavelength. His work
seemed firmly to establish the ether, and
its purely mechanical aspect was aban-
doned to one possessing electric and
magnetic properties. The reaction
against the mechanical was a little too
extreme, however, and we find Hertz
considering matter and ether as the
same—the former being a modification
of the latter. He had been led to this
belief by the fact that apparently his
electromagnetic waves passed through
many kinds of matter undisturbed.
Such was the state of affairs when
Lorentz stepped into the field. As a result
of his calculations the theories then
prevailing were brought into accord
with experience: the ether was devoid
of its mechanical properties as before,
and matter was stripped of its electro-
magnetic characteristics. For example,
the electromagnetic properties of mat-
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ter' were not attributed to the atoms
themselves but to the ether which sur-
rounds and permeates the atoms. Such
a theory admirably accounted for the
diminished intensity of light on passing
through even the most transparent
bodies’; also it accounts for the ob-
served increase in absorption of electro-
magnetic radiation with increase in den-
sity (for example, lead is used to absorb
X rays). The only remnants of the old
mechanical ether left were the property
of immobility—a property which seemed
to be in accord with the experiment of
Fizeau, the phenomena of aberration,
and, more recently the experiments in
electrodynamics of H. A. Wilson on the
force produced by moving an insulator
in a magnetic field. (Proceedings of the
Royal Society: Vol. 73 [1904]; 490.)

Today the ether has ceased to take an
active part in electromagnetic theory;
a writer on the subject generally postu-
lates its existence and states that “at
any point in it there is an electromag-
netic quantity having magnitude and
direction whose intensity can be mea-
sured,” and from that moment on dis-
cusses the properties of this quantity,
never again mentioning the ether itself.
This quantity is supposed to represent
some condition of the ether, but “the
ether is now only a background and not
an active participant in the theory.”

INCE the ether appeared to be sta-

tionary it seemed reasonable that
one ought to be able to determine the
velocity of the earth through it. Now the
relative motion of one body with respect
to another is all we can ever observe.
But how to observe the relative motion
of the earth with respect to the sta-
tionary ether? Light is supposed to
travel in the ether, and therefore a ray
of light sent in the direction of the
earth’s motion through the ether ought
to be retarded.

In order to check this, Michelson and
Morley constructed an apparatus with
two arms perpendicular to each other;
by means of reflecting surfaces a single
beam of light was broken up and one
part sent down one arm of the appa-
ratus, and the other part down the arm
perpendicular to the first; after each
beam had been reflected back and forth,
each in its own arm of the apparatus,
the two were brought together in the
same observation telescope by means of
reflecting surfaces, the distance traveled
being the same in each case. In each
of the above cases the beam of light
was sent over its course and back upon
itself and therefore interference must
result, giving in the telescope a definite
set of interference fringes. Any altera-

1Property of transmitting light, electricity,
magnetism. .
2That is, the light which a body transmitted
was said to have passed through the ether-
filled gaps between the atoms.

2A. S. Eddington, in ‘“Space, Time and Gravi-
tation”
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tion in the speed of light along either
arm must manifest itself in a shifting
of these two sets of interference fringes
with respect to each other.

As in the case of a boat rowed up-
stream and back, or across stream and
back, the ray of light which happened
to be traveling in the direction of the
earth’s motion through the ether should
be retarded on its trip so that it would
return to the telescope later than a ray
sent on a trip at right angles to this di-
rection. Of course, it was not known
which way was with the earth’s motion
(and the earth certainly does move, as
can be shown by astronomy), and which
was transverse, but observations were
taken with the apparatus set in all pos-
sible directions, and at different times
of the year. Hence an effect should have
been noted, but no retardation was ob-
served.

What could be the trouble? Naturally
the first question asked was: “Had the
apparatus sufficient sensitivity?” The
universal answer was “Yes,” for the ap-
paratus had been constructed in such a
manner as to be capable of observing
a much smaller motion than the known
motion of the earth about the sun.
Michelson was led to believe that the
ether was carried along with the earth,
thus accounting for the absence of an
ether breeze.

HIS theory was, however, at vari-

ance with the phenomena of aberra-
tion, Fizeau’s experiment, and the
researches of H. A. Wilson. Moreover,
Sir Oliver Lodge carried on an equally
exact experiment, regarding which he
says: “I whirled steel disks at a great
rate till they nearly burst, and sent light
round and round between them, that
way round and this way round, and
compared the time taken to go round
with the disks with the time required
to go against the disks; for, if the ether
had been carried around with the disks,
the beam one way would have been ac-
celerated and the other way retarded.
There would have been an effect. There
was no effect. This proved that the ether
and matter are mechanically indepen-
dent of each other; matter moves
through the ether without the slightest
resistance, and its motion does not af-
fect the velocity of light in the neigh-
borhood.”

These experiments, entirely contra-
dictory, presented a difficulty from
which it seemed difficult to escape. It
was at this point that Einstein stated
his Special Theory of Relativity, the
kinematics of which was modeled on the
Maxwell-Lorentz theory of the electro-
magnetic field, and hence the Relativity
Theory (Restricted Sense) was in agree-
.ment with the electro-magnetic theory.
The Special Theory of Relativity as-
sumes, on the basis of the above experi-
ments, that the velocity of light is con-
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stant regardless of the motion of the
observer, and shows that the laws of
nature (that is: those of mechanics,
light, and so on), are of exactly the same
form when referred either to a system
of coordinates relative to which the
ether is at rest or to a system which is
moving uniformly (not accelerated)
with respect to the former.

Since by the Special Theory, the equa-
tions governing the laws of nature hold
equally well for a system which is mov-
ing in uniform translation relative to the
ether, why give a preferred distinction
to the stationary system when all the
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The famous Michelson and Morley
experiment described in the text

uniformly moving systems are physical-
ly equivalent to it in all respects?
Therefore, if the ether is still to be con-
sidered as existing, which is not at
variance with Special Theory, then all
its properties which depend on its hav-
ing a definite state of motion must be
given up; in other words, the ether
has now lost the last of the mechanical
characteristics that it formerly possessed
—immobility. :

The ether has never been proved a
reality. It apparently has no properties
common to experience, and from the
point of view of Special Relativity it
seems to be an unnecessary hypothesis.

Therefore, why not do away with the
ether? Because “to deny the ether is ul-
timately to assume that empty space has
no physical properties whatever, and
the fundamental facts of mechanics do
not harmonize with this view.”

For example, the mechanical be-
havior of heavenly bodies depends not
only on their relative positions (distance
from each other) and relative velocities,
but also on the states of their rotation
and acceleration, and in order to be
able to discussrotation and acceleration
as something real there must be some-
thing other than the observable object
by which to reckon acceleration or ro-
tation. In reference to real things, Ein-
stein said, in The New York Times (Feb-
ruary 3, 1929): “Matter is real . . .
motion, space, and also time are real
forms. Every attempt to deny the physi-
cal reality of space collapses in the face
of the law of inertia. For if accelera-
tion is to be taken as real, then that

4Einstein in “Sidelights on Relativity”
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space must also be real within which
bodies are conceived as accelerated.”

Attempts have been made by Mach
and others to eliminate the ether by
substituting in its place a “mean ac-
celeration with reference to the totality
of the masses in the universe.” But, in
order to have inertia producing an effect
on the relative accelerations of distant
masses  the old action at a distance
creeps in again, and in order to account
for this, an ether has to be postulated
to serve as a medium for the effects of
inertia. Such a medium not only de-
termines the behavior of masses, but
also has its properties determined by
them.

HIS leads directly to the ether or

space concept of the General Theory
of Relativity. According to this theory
the nature of the ether in a space-time
interval varies at different points in the
interval and is subject to influences of
matter existing outside the interval
under consideration. Since, in accord
with this theory, space is neither homo-
geneous nor isotropic (same physical
properties in every direction), its con-
dition in a particular interval being
given by ten functions called gravitation
potentials, one can no longer consider
it as empty. Therefore it contains an
ether, it is true, which no longer pos-
sesses any mechanical or kinematical
properties, but which helps us to under-
stand and determine mechanical and
electro-magnetic events.

In conclusion, to quote Sir Oliver
Lodge: “It is quite true that physical
calculations and discoveries can pro-
ceed without explicit reference to the
ether, but when we come to philosophize
and try to formulate the facts physical-
ly, it is clear that space must be en-
dowed with physical properties, and is,
therefore, entitled to something more
than merely a geometric name.”

SEinstein in “Sidelights on Relativity”
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ASTRONOMICAL
PHOTOGRAPHY

A Specialty for the More Advanced Amateur Worker

By JAMES STOKLEY

Associate Director, The Franklin Institute
Museum, Philadelphia

HOUGH astronomical photography

forms a vital part of the work of

the great observatories, very inter-
esting results can be obtained with
simple apparatus. The owner of a small
telescope, either a refractor or a re-
flector, made in accordance with the
instructions in “Amateur Telescope
Making,” can easily make photographs
with it of the sun, the moon and the
brighter planets and stars. A very valu-
able guide is “A Manual of Celestial
Photography,” by the late Edward
Skinner King, of the Harvard College
Observatory.

Even the owner of an ordinarily good
camera can make star photographs with-
out any other equipment. On a clear,
dark night, the camera should be set up
on a firm support, pointed to the north-
ern sky, and a time exposure of several
hours given. When the film is developed,
it will show a number of arcs of con-
centric circles. These are the
trails of the stars as they ap-
parently circle around the
north pole of the sky. The
stars seem to move around
the pole in a counter-clock-
wise direction, and if you
mark the ends (or the be-
ginnings) of the trails, you
will recognize the familiar
constellations of the north-
ern sky. If the camera is
pointed toward another part
of the sky, the trails will be
straighter than those near the pole.

When, as may happen, a bright me-
teor, or “shooting star,” happens to go
across the sky within range of the cam-
era, it will leave its own trail. At cer-
tain times of year, when the earth passes
through one of the various swarms of
meteors, shooting stars are particularly
numerous. Instead of seeing one or two
an hour, the average on an ordinary
night, you may see them at the rate of
one a minute, or even more. Because of
the way the earth turns, the meteors
that we see before midnight have to

catch up to the earth, while those seen
between midnight and dawn are met
head-on. Consequently, they are always
more numerous. after midnight, and me-
teor hunting is a sport that demands
late hours. The chief meteor showers
are the Perseids, which reach their
height each year about August 10 and
11; the Leonids, about November 14;
the Geminids, about December 10; and
the Lyrids, about April 19. These are
named after the constellations from
which the shooting stars seem to radiate.

So on these nights, set up your cam-
era about midnight, pointed to the east,
in the general direction in which the
constellation will rise. Proceed in the
same manner as for the polar star trails,
but it will be better to take several dif-
ferent exposures, letting each one con-
tinue during a half hour period. If any
particularly brilliant meteor, especially
one bright enough to illuminate the

Left: Star trails at or near the celestial equator.
Right: Circumpolar trails at the celestial pole

landscape, should appear, note the time,
and stop the exposure then. But change
the film, or plate, as quickly as possible,
in order not to lose any. Of course, the
faster the film and the lens, the more
faint meteors you will catch. With
super-speed panchromatic film, and a
modern fast lens, working at an aper-
ture of f/2.7 or higher, one should have
pretty good results. Such photographs
may be of real scientific value, and those
astronomers who specialize in the study
of meteors will be glad to receive them,
and any other amateur meteor ob-

|1|1|:r.-|l1s rourtesy Yerkes Observatory
Meteor trail accidentally caught
on plate while exposing for stars

servations. Dr. Charles P. Olivier, at
the University of Pennsylvania, Phila-
delphia, is president of the American
Meteor Society, an association of ama-
teurs, and Dr. C. C. Wylie, at the Uni-
versity of Iowa, Iowa City, Iowa, is head
of the Midwest Meteor Society. These
astronomers specialize in meteors.

If the moon is in the direction the
camera is pointed, it will also leave a
trail, far brighter, probably blotting out
all the stars by its glare. The moon is
bright enough to permit a snapshot to
be made, half a second perhaps, and in
this time it will not have moved appre-
ciably. But the image will be very tiny,
not more than a twentieth of an inch in
diameter, and it will be difficult to find
any of the familiar details.

T is possible to take a larger picture

by fastening a pair of binoculars, or
even a pair of opera glasses, to the front
of the camera, using one side but not the
other. In doing this, be sure that the
lenses of the glasses are exactly in line
with that of the camera, otherwise there
will be distortion. The only way to de-
termine the focus is by experiment.
Probably it can be found approximately
by the use of a ground glass, the camera
pointed either at the moon itself, or at
some very distant object in the daytime.
To get it more exactly, take a series of
photographs of the moon, changing the
focus ever so slightly between each.
The enlargement of the image, by means
of the glasses, also has the effect of
spreading the light over a larger area,
and so the exposure will have to be
longer than if the camera were used by
itself. However, the moon moves its own
diameter across the sky in about two
minutes, and if the exposure is longer
than about five seconds, the motion will
cause a blurring of the lunar details.
With fast films an exposure of less than
this should be adequate.
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MR. GERARD’S D REAM

Y friend, Mr. Gerard, is indulging
himself in some wishful thinking.
Confronted by a chaotic eco-

nomic world, he builds a fanciful Utopia
in which he finds peace—and escape.
It is all so simple as he pictures it.
Foreign markets have given us nothing
but trouble—why bother with them?
Let us sell only to ourselves, producing
what we need and consuming it within
our own national boundaries. In so far
as necessities like coffee, tea and silk
are concerned, let us put these minimum
requirements on a book-

keeping basis, “so that our

By JAME

AMERICA MUST BE

W SELF-CONTAINED

S W.GERARD

HE schoolroam and the balance

sheet—these are the two most vital

factors in America's choice of an
o

covery f
ston, when

AT this crucial stage of re-

American ma,
delicate afiy

made |

rom years of depres-
every proposal fp

dealings with every na-
tion can be perfectly bal-
anced.” But otherwise, let
us free ourselves from
world price fluctuations,
retire behind tariff walls,
presumably higher than
they are now, and live out
our days in peace. Thus
do children build retreats
under a table or in a tree-
top to escape the realities
of an adult world.

The trouble with Mr.
Gerard’s idea of a self-
contained America is that
it refuses to face a very

Not Organized for Self-Containment.
15,000,000 People in Foreign Trade.
Where “Isolated Prosperity’”’ Leads.
Can Not Live by Slogans Alone.
Spread-Eagleism.
Machines Create Interrelationships.
War and Nationalism.

Nationalism Merely Discouragement.
A Panic Remedy.

does Mr. Gerard propose
to do with these people?
How does he plan to take
care of them? Does he
really think that home
consumption can be in-
creased to meet the needs
of this vast army? The
present situation is none
too happy, but if we throw
up our hands in despair
and admit that foreign
markets are definitely lost
and international trade is
dead beyond resurrection,
we are saddling ourselves
and the future with a per-

stubborn fact. And this
fact is that the American
economic system is not organized for
self-containment. As the result of a long
and painful process of evolution our pro-
ducing interests, both in agriculture and
industry, are adapted to world markets.
Any attempt to reverse this trend and
unscramble this process would result in
chaos and human misery on an incal-
culable scale.

OR example, suppose we try toreduce

American agriculture to a self-con-
tained market. What is involved? We
must be prepared to retire permanently
from 40 to 100 million acres of crop land.
This is the official estimate of the Depart-
ment of Agriculture of the curtailment
necessary to bring our crop production
down to the level of our home demand.
And what does it mean to take from
40 to 100 million acres out of productive
farming? It means that whole popula-
tions must be transported out of the
farming areas—and where will we take
them? It means, as Secretary Wallace
points out, government control of mar-
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keting, licensing of ploughed land, and
base and surplus quotas for every farmer
for every product for each month of the
year. In the words of Secretary Wallace,
“every ploughed field would have its
permit sticking up on its post”—and
we would be launched on an era of gov-
ernmental regulation and regimentation
as drastic as anything that Russia has
dreamed of. It is well that Mr. Wallace
asks the question whether the American
people have the resolution and staying
power to swallow all the traditions and
deeds of our robust, individualist past,
and submit to a completely army-like,
nationalist discipline in peace time.
Or let us suppose that we try to bring
American industry within the limits of
America’s purchasing power. What is
involved here? The displacement of la-
bor and loss of capital on an unprece-
dented scale. In 1928 it was officially
calculated that two and a half million
families were dependent upon industrial
production for export—perhaps ten to
fifteen million people altogether. What

manent body of unem-
ployed, a permanent dole
system, permanent governmental regi-
mentation, and all the social deteriora-
tion and dry rot that accompany an
economic order which cannot find work
for its people.

HOSE who are dreaming of a self-

contained America have not faced
the consequences of their proposals.
They want to have their cake and eat
it too. Mr. Gerard talks about a “return
to that security which we sacrificed”—
in other words, going back to the good
old days, presumably to the days before
the federal government began to ex-
ercise some measure of control in the
management of business. Listen again
to Secretary Wallace:

“As yet we have applied to this coun-
try only the barest beginnings of the
sort of social discipline which a com-
pletely determined nationalism requires.
. . . Our own maneuvers to date have
been mildly persuasive and democratic.
... If we go on trying to keep things
whirling within nationalist limits, it
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seems certain that we shall count less
on social discipline voluntarily aroused
and more on direct compulsion. Under
such circumstances the traditional
American spirit would soon be, it seems
to me, as a spring, tightly coiled, and
ready to burst out dangerously in any
direction.”

Before we start on the path of iso-
lated prosperity, it would be well for
Mr. Gerard and his friends to consider
where the road leads. Not very far
ahead we shall be confronted by the
sign posts that point to Fascism or Com-
munism. Are we ready to make the
choice?

Quite apart from the consideration of
what is involved in getting to where Mr.
Gerard wants to go, there is the ques-
tion of why, on broad grounds, anybody
would believe that a self-contained na-
tional status represents a good way of
living. To be sure there is a patriotic
flavor about the slogan “America Self-
Contained,” just as there is a patriotic
flavor about the words, “Buy British,”
or “France for Frenchmen,” or “Deutch-
land Uber Alles.” But men cannot live
by slogans alone. Too often these catch-
phrases are substitutes for thinking.
Too many times they are respectable
screens for the emotion of the pack.

O with this idea of a closed national

economy, it appeals to the spread-
eagleism that is always latent in every
country. It easily attracts the applause
of the patriotic loud-shouters. Only oc-
casionally does it gain any measure of
support from a Keynes, a Donham or
a Stuart Chase.

But, assuming that it would be pos-
sible to achieve this goal, what kind of
human civilization does it imply? Does
Mr. Gerard believe that a chromium
steel wall one mile high around the
boundaries of the United States—to use
Stuart Chase’s illustration—would make
for a better, saner life inside the en-
closure? If this were true of the United
States why would not happiness and
prosperity be increased in California
and Louisiana by the same walled-in
process? And would it not make for
greater satisfaction if we New Yorkers,
like Mr. Gerard and myself, could simi-
larly isolate ourselves from the critical
judgment of the rest of the country?

These questions are of course fan-
tastic. The groupings of mankind—
whether in nations, states, cities, com-
munities or families—are today inter-
related and interwoven in a complex
pattern that would have seemed in-
credible a hundred years ago. This is
what our machine civilization has done
to us. It has reached out with gigantic
hands to compress time and space with-
in a small compass, and the process has
brought into existence new procedures
and institutions and a new principle of
human integration. It has developed a

SCIENTIFIC AMERICAN

high degree of specialization not only
between different areas of the same
country, but between different nations,
each unit contributing to the whole.
There is a best place and a second and
a third best place in the world for the
production of everything that men use
—whether it is films, wheat, cotton, cop-
per, coal, oranges, sugar, coffee or what
you will. That the present plan is hap-
hazard and faulty no one in his senses
will deny. But how can any one in his
senses believe that the cure for the
present evils lies in a return to the small
producing units and the narrow divi-

Raymond B. Fosdick

sions that characterized human society
before the Industrial Revolution?

For better or for worse here we are—
with our machines piled high about us,
our airplanes, telegraphs, automobiles,
railroads and high-speed productive
processes. These new tools involve a
new method of living. They have intro-
duced us to our neighbors with whom
we must live as best we can. They have
broadened our contacts so that our in-
terest and curiosity now range far be-
yond the parochial limitations of our
forefathers. Not only in relation to our
physical needs but in relation to our
mental needs does this new interrelated
civilization play a vital part. Spiritually
we cannot go back to the water-tight
divisions, to the narrow loyalties, to the
little sectarianisms that characterized
the old way of life. A new and wider
trail has been blazed; and while there
will undoubtedly be an occasional loss
of direction, as there is at the present
moment, the trend toward a world
economy and a planetary consciousness
is too definitely under way to be per-
manently reversed. There will be plenty
of advisers like Mr. Gerard to bid us
return to the old faiths, but humanity is
now armed with new tools and has
started a march toward a new goal.

One final point in relation to this
America Self-Contained movement de-
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serves consideration. Mr. Gerard seems
to think it will keep us out of trouble,
and that behind our tariff walls we can
avoid war. But does anyone seriously
believe that peace is the logical result
of splitting the world up into intensely
nationalistic divisions? In the last few
years a fanatic type of nationalism has
been bred on the continent of Europe,
and countries like France, Germany,
Poland and Italy are following its illu-
sive gleam. Not only is the dove of
peace conspicuously absent, but Europe
is today closer to war than she has been
since the signing of the Treaty of Ver-
sailles. Nor is this a surprising conse-
quence. It arises from the very doctrine
that Mr. Gerard is preaching: the doc-
trine of economic self-sufficiency. For
there are not more than two or three
countries in the world today that have
either the raw materials or the produc-
ing facilities to take even the beginning
of a step toward economic isolation.
What is to become of the others? Are
they to starve to death outside the re-
spective chromium-walled retreats of
the favored few? Are the Belgians to
eat their lace? Is Ireland to build
houses out of bog-peat? Must the
Italians burn their fruit trees for lack
of coal? Must the Austrians miserably
perish wanting everything? The truth
is, if denied access to what they need
as a means of survival, these less for-
tunate countries will fight for their ex-
istence. There is not a nation in the
world today that, if deprived of the
right to live, would not bring down the
whole house of cards in a last desperate
effort to survive. It is the self-sufficient
ambitions of those nations that either
have “enough,” or are determined to get
“enough” at the expense of their neigh-
bors, that is arousing jealousy and hat-
red, and paving the way for violence.

HE way of international understand-
ing and co-operation is a discourag-
ing path to travel. It is an open question
whether even by this road we can escape
catastrophe. But if the human race is
set on bigger and better wars in the
future, Mr. Gerard’s national self-suffi-
ciency is guaranteed to produce results.
The trouble with Mr. Gerard is that
he is discouraged. Because international
trade is depressed, he thinks it has dis-
appeared for good. Because the feeble
gestures which the nations have made
toward a world economy have gotten us
nowhere, he believes that nothing in
that direction will ever succeed. Because
America is hard hit by the depression,
he is frankly frightened, and is urging
secession from the common interests of
the race. But his remedy is a panic rem-
edy. The idea of every nation for itself
and the devil take the hindmost is
not born of cool-headed judgment. In
such a mad stampede for safety the
strongest is apt to be trampled down.
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The excavated temple foundation. Various objects found have been left in place and standing

on the soil beneath them, while the excavation was carried down deeper. Note fire pit in center

Tennessee Valley Authority Aids
AMERICAN ARCHEOLOGY

By GEORGE O. GILLINGHAM

HE site of one of the early fortified
villages of the Cherokees has been
discovered just outside of Carey-
ville, Tennessee, by archeologists of the
Tennessee Valley Authority, in their ex-
amination of Indian remains in the area
to be flooded by the waters of the Norris
Dam reservoir. Major W. S. Webb, head
of the Department of Anthropology and
the University of Kentucky, has been
“loaned” to the Authority for the work.
The foundations of the village temple,
council room, a private dwelling, and a
portion of the stockade that surrounded
the town, have been brought to light.
Further excavation below the level of
the hard-packed clay floor of one of
these revealed the foundation of an-
other temple, marking an even earlier
occupancy of this particular spot by the
Cherokees. These are the first temple
sites found east of the Mississippi.
The temple foundation measures ap-
proximately 30 by 40 feet, and -has a
raised baked clay altar with a fire pit
in the center. The walls of this build-
ing were thatched and about 10 feet in
height. The roof was formed by bending
the tops of the young trees that formed
the solid part of the wall inward toward
each other and binding them together,
thus forming an arched roof. This, too,
was thatched. The semi-public building
that stood near the temple was of the
same construction, but had only a flat
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Raised clay bank in private house
which probably served as a seat

fire pit in the center, rather than a
raised temple altar. The private dwell-
ing house, typical of the dozens that
must have formed this village, covered
a space 15 by 18 feet and was con-
structed of much smaller poles. Along
the edge of one wall is a raised clay
bank which no doubt served as a seat
for the tribal head. In the center is a
small fire pit.

The post holes marking the location
of the stockade indicate that tree trunks
at least 10 inches in diameter were used
in the fortifications. This huge fence
occasionally took abrupt right-angle

turns, in order that the face of the
stockade could be protected by a cross
fire of arrows. The gateway had a pro-
tecting wall of poles in front; thus no
person entering or leaving would be in
a direct line of fire from an enemy. It
is thought that this Careyville site may
be the Cherokee fortress that Colonel
Montgomery saw and thought too strong
to attack during his invasion of Chero-
kee territory in colonial times.

N the T. B. Walters farm along

the Powell River, excavation has
brought to light a small burned dwell-
ing, 11 by 11 feet in size, with the cus-
tomary fire pit in the center. In this
site were found four clay vessels still
intact, measuring about six inches in
diameter, the remains of a larger pot of
about 12 inches diameter, and small
round stone counters, like checker
pieces, which were used in an early In-
dian game. The pottery, like all early
American ceramics, is of the coiled type
of manufacture, as the potter’s wheel
was unknown to the American Indian.
It is unpainted and without design, ex-
cept a serrated ridge around the edge
of some of the bowls. The larger pots
were no doubt fitted with handles, as
several clay handles have been found.



Faceted gems cut by the author. They include topaz, aquamarine, beryl, and tourmaline

Faceted Gems for the

AMATEUR LAPIDARY

By ARTHUR KNAPP

N the March, 1932, number

there was an article by J. H.
Howard, entitled “Gem-stone
Cutting for the Amateur,” which
introduced a new hobby to our
readers. This hobby attracted a
small but select following. In
March, 1933, we reproduced
photographs of some of the
“cabochon,” or rounded, gem
work done by Mr. Howard’s fol-
lowers. We now show some of
the work done by a Philadelphia
amateur who has progressed to
the more difficult faceted work.
The raw materials for this hobby
are not expensive when obtained
in the rough and the enticing
picture at the top of the page
should make more of the readers
wish to become amateur gem cut-
ters.—T he Editor.

T may never have occurred to the read-
er that it is possible for an amateur
to cut and polish worthwhile semi-

precious faceted gems. All that is needed
is a fair degree of mechanical skill.

It is advisable to learn the fundamen-

tals by cutting and polishing the
rounded cabochons first. There is a cer-

Simple rig for gem-stone cutting,
driven by a small electric motor

tain amount of technique which is much
easier to learn with a rounded surface,
and there is a certain amount of educa-
tion in looking at and judging wet, pol-
ished surfaces, which can be gained only
by such experience. The only book on
the subject known to the writer is J. H.
Howard’s “The Working of Semi-
Precious Stones.” This book contains all
the information necessary to get started.

The machinery required for cutting
faceted gems is very simple, and may
be constructed in the home. All that is
necessary is a motor-driven vertical
shaft. The writer uses a one half inch
drill rod steel shaft and two self-alin-

ing bearings. On the top of the shaft
is a threaded arbor for holding the lap
disks.

Cutting is done on a disk or lap of
soft gray cast iron, using Number 600
fine Carborundum. Polishing is done on
a lap of block tin, oxide of tin being the
usual polishing medium.

HE rough gem is attached, by means

of a special wax, to a short metal rod
which is screwed into the center rod of
the index head (see illustration). The
index circle has 32 slots, and controls
the position of the facets around the
gem. The vertical angle is controlled by
placing or removing slotted washers on
the vertical shaft, to raise or lower the
horizontal arm. Since cutting is done on
one lap and polishing on another, it is
necessary to have exact mechanical con-
trol of the position of each facet, in
order that they will register precisely on
the polishing lap.

The stand, clamps, and bushings of
the indexing machine are standard parts.
The index plate was cut on a gear-cut-
ting machine, and the shaft and cylinder
of the index assembly are the only other
machine-shop parts.

The faceted gems in the picture in-
clude precious topaz, citrine, green and
pink tourmaline, smoky quartz, kunzite,
amethyst, aquamarine, golden beryl, and
various colored quartz.
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SUNDIALS AND THEIR CONSTRUCTION

Part VII—Lines of Declination on Different Types of Dials

By R. NEWTON MAYALL

Landscape Architect

and MARGARET WALTON MAYALL, MA.

HE lines of declination on the equa-

torial dial are circles; but on other

dials, such as those whose planes
lie oblique or parallel to the axis of the
earth, they take the form of ellipses,
hyperbolas, and parabolas. One does
not have to understand the theory of
conic sections in order to construct these
lines, because they may be easily laid
out by the same method (graphic) used
for the hour lines.

The construction of the lines of dec-
lination for the south vertical dial is
typical of those dials whose planes lie
oblique to the axis of the

Research Assistant, Harvard College Observatory

At the point P, draw PE perpendicu-
lar to PC. This line represents the equi-
noctial.

Draw PN and PS for the greatest
northern and southern declination of
the sun. Angles NPE and EPS will be
equal to 23°27.

Now, produce CF, cutting PS at b,
PE at a, and PN at o.

In Figure 1, C’ corresponds to the
point C of Figure 2. Lay off the distance
Ca, from C’ to &, on the substyle line
C’ 12. The equinoctial line will pass
through the point @’, perpendicular to

the shadow of the nodus when the sun
has a north declination of 23°27".

Similarly, the line K”6’K’ (Figure
1), representing the path of the shadow
of the nodus when the sun has a south
declination of 23°27, may also be
plotted by taking off the distances from
C (Figure 2) to the various points where
the lines Co, Cd, Ce, and so on cross the
line PS.

A line drawn from C (Figure 2) per-
pendicular to PC and cutting the line
PS at K, will give the location of the
point where that line of declination in-

tersects the 6 o’clock line,

earth. It will not, therefore,

as at K" and K” (Figure 1).

be necessary to describe
the construction for each
dial of this type, for the
description of one may be

SOUTH

VERTICAL
LAT. 50°N.
o

DIAL

It is not necessary to ex-
tend this line beyond the
horizontal line.

1

applied to all. As a guide
to the reader, additional
diagrams have been in-

cluded showing the loca-
tion of the lines on various
dials.

a?
N
R &
R

LY A All other lines of declina-
?i/ tion will fall between the
lines K”b’K’ and h”o’W

(Figure 1); and they may

LIN
INOCT SEPT. 23

be plotted as shown above,
by inserting the desired
lines in Figure 2, making

&>\5

HE following example

shows the construction
of the lines of declination 8
for a south vertical dial in
50° north latitude.

Figure 1 shows the dial
completed. The line €’ 12

angles with PE equal to
the declination, on either
side of that line, as the dec-
lination is north or south.

HE position of the lines
of declination on an
horizontal dial in 40° north

is the substyle line; the 9

10 12 | 2

3 latitude is shown in Figure
3. It is evident that the

foot of the perpendicular
style is marked at F’. On
this dial the horizontal line
will pass through the foot of the per-
pendicular style, at right angles to the
substyle line.

On any dial whose plane lies oblique
to the axis of the earth the equinoctial
line will be a straight line, and perpen-
dicular to the substyle line. To find the
position of the equinoctial and other
lines of declination, another diagram is
brought into use, such as that shown in
Figure 2. Early diallists called this
figure a trigon, and by it many prob-
lems of the sphere were solved.

In Figure 2, the horizontal line PC
represents the style; CF the substyle;
P the nodus; PF and F, the height and
foot of the perpendicular style, respec-
tively.
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Figure 1: The south vertical dial—lines of declination

the substyle, and parallel to K”C’K’.

With C (Figure 2) as a center, de-
scribe arcs cutting the line PE, whose
radii are equal to the distances from C’
(Figure 1) to the points where the equi-
noctial line cuts the various hour lines.
Through the points thus found on PE,
draw lines from C cutting PS and ter-
minating in PN at o, d, e, and so on.
These lines represent the hour lines on
the dial plate (Co=12; Cd=1 and 11;
Ce=2 and 10; and so on).

If the distances Co, Cd, Ce, and so
on (Figure 2) are plotted on the cor-
responding hour lines (Figure 1) from
C’ to o’,d’, ¢, and so on, and to d”, e”,
and so on, a curved line drawn through
those points will represent the path of

horizontal line cannot be
placed on this dial, because
the plane of the dial lies parallel to the
plane of the horizon.

Note that the Tropic of Cancer, which
is the line nearest the center of the
horizontal dial, is farthest from the
center of the south vertical dial (Figure
1). It will be easier to visualize the posi-
tion of these lines if they are labelled
north or south declination, and the di-
rection of the celestial pole properly
indicated, as shown in Figure 2.

R the lines of declination on the
direct north and south reclining
dials the work is done in exactly the
same way as that for the south vertical
dial. The height of the style is its ele-
vation above the dial plate (Explained
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on page 251 of the May, 1934, number).
The location of the horizontal line on
these dials is derived in the same man-
ner as for the equatorial dial, described
in the September number, and it is per-
pendicular to the substyle line.

HE position of the lines of declina-

tion on a south vertical dial, declin-
ing 20° east in 40° north latitude, is
shown in Figure 4. In this dial AF is
the substyle line (not the 12 o’clock
line) ; AN is the style; angle NAF is
the height of the style; NV is the nodus;
NF and F the height and foot of the
perpendicular style, respectively.

In order to construct the lines of
declination on this dial, first, with the
substyle AF as the meridian or 12
o’clock line, lay out the hour lines for
an horizontal dial, the height of whose
style is equal to the angle NAF.

Then, with all the parts of the
gnomon for the horizontal dial equal
to those of the declining dial, proceed

SCIENTIFIC AMERICAN

to lay out the lines of declination, as
previously described. Thus will the lines
for the declining dial be properly con-
structed.

The horizontal line, on declining
dials, will pass through the point where
the equinoctial line intersects the 6
o’clock line, as at K. From K it is drawn
through the foot of the perpendicular
style, at F; and at right angles to the
meridian line of 12 (in the figure,
AB 12).

URING the short period that the

sun shines upon the north vertical
dial, it has but a small elevation above
the horizon. For this reason, the lines of
declination are seldom drawn upon this
dial. The lines may be constructed if
the work is done in the same manner
as for the south vertical dial.

The construction of the lines of decli-
nation for the east and west reclining
dials is the same as that for the declin-
ing dials, where an horizontal dial is
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described about the substyle line on the
reclining dial. The height of the style
for the reclining dial is used as the
height of the style for the horizontal
dial. Then, the lines of declination con-
structed for the horizontal dial will be
the lines for the reclining dial, as
shown in Figure 5. The diagram shows
the appearance of the lines on a direct
east dial, reclining 25° in 37° north
latitude. The line SF is the substyle;
F the foot of the perpendicular style;
and N the nodus.

The horizontal line, AB, is drawn
through the point where the equinoctial
line cuts the 6 o’clock line, and parallel
to the 12 o’clock line, which on this dial
is parallel to the plane of the horizon.

The next installment will describe
the construction of the lines of declina-
tion for dials whose planes lie parallel
to the earth’s axis, and another simple
method of plotting them.

7 HORIZONTAL DIAL
LAT. 40°N.

>

EQUINOCTIAL “SEPT. 23

>
o,
P/C

25’275 O 23%27N.
P STYLE C  Mogrg,
\N | _ SvBSTYLE
\F
b
a
[¢]
d
e
MARCH 2]
K.
h
N / S
£ Figure 2

6 K CHORIZONTAL LINE

47,
4*('4/ 3
/.

8 TROPIC OF c,q,yre -

SOUTH VERTICAL, DECLINING 20°EAST

1 12 11 10 9

LAT.

Figure 3: Lines of declination—horizontal dial

4 p) 6 7

DIRECT EAST DIAL
RECLINING 25°

IN LAT 37°N.

9 10 1] 12

Figure 4: South vertical, declining 20 degrees east

Figure 5: Direct east dial reclining 25 degrees
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DIRECT hit at a distance of 23Y% miles on the forward turret

of a target simulating the battleship California—that is the
record made by one of the two guns, shown here in a hypothetical
situation, which have been constructed for defense of what is
perhaps our most vulnerable shipping lane, the Panama Canal.
These two 14-inch guns, the largest of their type except for two
others rumored to be on our west coast, represent the peak of
development in extraordinary artillery armament devoted express-
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ly to defensive purposes. In ingenuity of construction, mobility,
and ease of operation, these guns add spectacular interest to long
range measures for land resistance to naval attacks.

At strategic and concealed positions at each end of the canal,
emplacements, with necessary turn-tables and side-tracks, have
been constructed for these guns. While they are shown here rela-
tively close together, actual emplacements are sufficiently distant
from each other to make it impossible for one naval shell to dis-
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able both simultaneously. The guns, together with necessary am-
munition, tool, and machine shop cars are moved on railway
tracks at train speed from one end of the canal to the other as
needed. From two to three hours are required to move a gun from
traveling position to firing position and about five hours are re-
quired before firing can be begun.

With radio-equipped airplanes as spotters of enemy fleet move-
ments, with highly developed mathematical instruments for sight-

PLOTTING CAR RECEIWVES SYNCHRONIZED
- AZIMUTH READINGS FROM BASE END
STATIONS; REPORYTS FROM SPOTTING
STATIONS AND ORDERS FROM s
BATTERY COMMANDER ="
AND PREDICTS POSITIQN \

ing and control, with carefully plotted artillery maps of waters
within range, and with freedom to move in a complete circle,
this defense scheme would prove a formidable obstacle for hostile
ships to overcome.

Drawing prepared for SciENTiFic AMERICAN from data kindly
supplied by James T. Campbell, C. A. C,, Fortress Monroe, a
former commander of this battery, and through the courtesy of
the office of the Chief of Coast Artillery.
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NE thing about the American home
makes me snort. It is this: Why
are the sleeping rooms invariably

bright, cheery and contrived, seemingly,
for almost every purpose except sound
sleep?

This abruptly posed query may come,
gentle reader and home lover, as some-
thing of a shock. It may make you snort.
For at first thought, one may think that
nothing could be more desirable than
a bright, cheery and pleasant sleeping
room. Yet the truth is that nothing is
more important than sound sleep, and
sound sleep cannot, as a general thing,
be had in the bright and cheery
rooms so much in vogue among
present-day home builders, no
matter how much relaxation
your bed cushion encourages.
On the contrary, if you would
sleep well in the new home of
your dreams, on which you
have spent so much time and
thought and good hard dollars
—indeed, if you would keep
good health and spirits with
which to enjoy your home long
and well—make the sleeping
rooms like the bear’s cave—
blue and green with shadows,
sheltered from outer noise as
with woodland leaves and wild
boscage, and completely free
from vagrant air currents
which cause even the gentlest
motion of, and therefore sound
from, curtains, calendars, lamp
shades and other ornaments,
as well as from polished metals
and glasses which reflect semi-
rousing gleams and beams in
human bed chambers.

FF and on, at the Colgate

Psychological Laboratory,
we have been studying sleep
for some ten years. Not only
have we obtained definite data on sleep
habits from hundreds of persons in all
walks of life, but we have had scores
of students sleeping under the eyes of
scientific observers, on beds especially
constructed, hung on springs and
equipped with any number of gadgets
for measuring and recording the slight-
est movements, changes in respiration
and bodily condition of the sleepers. We
have thus watehed the effect of light
and light beams, of noises gentle and
heavy, of short sheets and heavy
blankets—indeed, of everything we
could think of-—on human sleepers. Not
only the immediate effect, of course, but
the after effect. In other words, the re-

night.
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DokEs Your SLEEPING RooMm

By DONALD A. LAIRD, Ph.D., Sci.D., F.R.S.A.

Director, Colgate University Psychological Laboratory
Hamilton, New York

sultant measure of energy and good
spirits possessed by the sleepers the
next day after sleeping under varying
conditions; and, as well, the gain or
loss in these desirable things as a result
of long periods of sleeping in ideal or
non-ideal conditions. That is to say, for
brevity’s sake, bear-cave rooms or the
bright, cheery rooms.

We found that humans sleep soundest

A bed in the sleep laboratory in the author’s home.
Thermograph at left records the temperatures. Dial of
kinetometer to which Dr. Laird is pointing shows the
total vertical displacement of top of mattress during the

Special clock records all turning over in bed

and with best results in absolutely dark,
silent, still places, and that those who
get such sound sleep are vastly happier,
more energetic and efficient than those
who do not. Indeed, we are convinced
that many a man and woman who is
ailing around and worrying because he
or she cannot sleep—or even doctoring
for insomnia, or taking one or another
of the countless sleep potions to be had
at the druggist’'s—is really suffering
from nothing more serious than the con-
tinued attempt to sleep in bright, cheery,
pleasant rooms more adapted to wake-
ful living than to sleeping, or on a
cushion that tortures instead of relax-
es; and that countless folk who think

they do not get enough sleep, or do not
get enough hours of sleep, do get in
enough sleeping time, and would get
enough sleep if in that time they slept
under conditions where deep sound
sleep were possible. We humans spend,
roughly speaking, one third of our lives
in sleep, and the Colgate research
proves, if proof were needed, that how
well we improve and enjoy the other two
thirds depends to a truly great
extent upon how soundly we
sleep. Should we not then plan
our sleeping room with as
much of an eye on good sleep
as we do our kitchens with an
eye to the speedy preparation
of good food? Or the living
room with an eye to comfort
and hospitality?

FTER all, the business of
building a sound sleeping
room is simple enough, and for
the home builder, who has to
buy new furnishings anyway,
it should cost very little more
than any ordinary home
“sleeper.”

Let us consider first the
problem of making a room
quiet. Providing vacuum walls
with air-tight doors and win-
dows would do the trick, but
not for humans. However,
that’s the ideal, and the puzzle
is to approach it as nearly as
possible while assuring ven-
tilation and ordinary ease and
comfort of living. Sometimes,
it is puzzling indeed.

Well, then, how can a sleep-
ing room be made sufficiently
noiseless? Naturally, the degree of de-
fense against outside noise must depend
upon the location of the room and the
amount of noise, and the measures
which would suffice in one location
might not suffice in another. But let us
consider a room such as a friend of
mine set up, which was in the end about
as quiet as a human sleeping room
could be made. First, he lined the ceil-
ing and the upper walls with a thick,
blotter-like  sound-proofing material
which actually absorbs as much as 75
percent of the sound that strikes it. He
covered the floor with thick-pile carpets
and rugs, hung the windows with heav-
ily shirred velour curtains and put a



velour spread upon the bed. All of these
materials absorb noise as a sponge ab-
sorbs water. He fitted the doors with
spring-bronze weather stripping, and
put silencers—acoustical baffles which
block noise but permit ventilation—at
the windows. Not content with these,

however, he put velour-covered screens*

before his windows—and when he had
done you couldn’t hear in his room the
radio or the voices in the other parts
of the house.

While my friend’s home, by reason of
its location, was not subjected to the
other main aspect of this form of sleep
insurance—unwanted light—
I have talked with any num-
ber of home owners who find
it a major difficulty; espe-
cially those whose houses are
close to the roads or streets
where beams from street
lamps, passing automobiles
or sometimes the glare of
downtown sections of cities
invade the room through the
windows. When you are dog
tired from heavy manual
labor or a long period of
enforced wakefulness you
might possibly be able to
sleep deeply with your room
fully lighted. But this is not
often the case, especially for
people engaged in what we
call, for want of a better term, brain
work. By and large, it may be said that
light invariably makes sleep lighter and
less refreshing—if, in truth, it doesn’t
rout it altogether. For a nervous person,
or one prone to worry, to attempt to
sleep soundly in a room where light
penetrates, even in a slight degree or
only occasionally, is very difficult and
often impossible.

MMEDIATELY, of course, you think

of curtains. Surely, they keep out
the light. They do, to an extent, of
course, if they are black, dark green or
blue, and perfectly opaque, and if their
edges travel up and down in grooves
at least an inch deep. Ergo, if you want
to sleep well, have that type of curtain
in your room—rather than the light-
colored, translucent ones so often found
in “bright, cheery rooms.” Yet, even
with such curtains, light will come in
at the bottom or top, which-ever you
choose to leave open for ventilation.
Coming in, if such vagrant light finds
a nice bright-colored interior, it has a
fine and, from the sleeper’s viewpoint,
a devilish time. It actually expands and
multiplies itself when reflected from

GIVE You INsoMNIA?

the white or light-colored walls and cur-
tains and furniture. Then, assuming that
it strikes a silver, gilt, or polished metal
fixture or toilette array, it concentrates
itself and plays in a bright beam
through the darkness. Shut your eyes,
sometimes, and let a light beam play
over them, then you’ll have some con-
ception of what a force for poor sleep
a light beam is.

Given dark, opaque curtains, what
next? Well, in a room perfectly pro-
tected against light, the walls must be
of some dark, restful color, preferably
following the tints of the deeps of

shadow, the night sea or sky. Deep
blues or greens are best by all odds,
though black lightly lined with silver
is smart and not bad, scientifically. All
points, woodwork or wall paper must be
of the dull or frosted type, rather than
the glossy, gleaming kind which, even
though black, reflect light like a mirror.
So, too, must be the case with such orna-
ments and fixtures as may be necessary.
Coverings for mirrors and telephones
are, of course, highly satisfactory as de-
fenders from light. Screens before the
windows—dark-colored, opaque screens
—are essential, too, even where one has
the silencers mentioned above at the
windows, because light has a fierce
penetrative power. If you don’t believe it,
observe sometime how the rays of auto-
mobile  lamps will stream through the
chinks of a blind or around an ordinary
curtain as, say, the car turns before your
window and the light sweeps past it.

Not only will such a room keep out
or eliminate those twin enemies of sleep
—noise and light—but it has a further
and tremendous psychological advan-
tage. Suppose now that the general idea
of this perfected sleeping room is car-
ried out in other details. The lights are

Jalfie
Above: The sleep laboratory, on
the floor below the bedroom, is it-
self walled with absorbing material
(a patch shows behind author) and
its windows are double—its walls
filled with powdered gypsum. Note
somno-kinetograph, sleep move-
ment recorder. Left: Sleep record

well shaded and soft when turned on;
the paintings, portraits or pictures are
all of a restful, subdued nature, both in
subject and treatment; there are no
touches of red, yellow or orange in the
many minor things that one must have
in sleeping rooms. You enter. You are
in a place that literally breathes restful
influence, the idea of peace, rest and
security. The deep silence itself woos
you to slumber, and the restful greens
and blues lull you to sleep on the bed
cushion with a psychological spell that
is, all things being equal, verily over-
whelming and in the long run irresisti-
ble. You may have come from a highly
stimulating and exciting social affair,
bridge tournament, a dance or even a
business meeting where you have battled
to the limit of your resources, but you
will find in such a room as we have de-
scribed a veritable sleep-producing
charm. On the other hand, after such
stimulation, enter the usual bright,
cheery, noisy room, with its light colors
—often its red, yellow or orange colors
—and you will, in many instances, be
playing the bridge games, or fighting
the business battles, all through the
night; and in the morning be convinced
that you have a bad case of insomnia.

SLEPT in ordinary, bright, cheery

rooms for years. Then, awhile back,
I built myself a room of the type out-
lined in this article—and I wouldn’t
give it up for a fortune; that is, unless
I could get another like it. It has paid
for itself many, many times over, in
dividends of better health, better spirits,
and consequently better work.
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Diesel Fuel Injection Pump

HE long anticipated “made in America’
standard fuel injection pump for build-
ers of high-speed Diesel engines, which
will challenge what virtually amounts to a
foreign monopoly, has been announced by
the Ex-Cell-O Aircraft and Tool Corpora-
tion. Most engines manufactured heretofore
in the United States have used foreign
built fuel injection pumps. This significant
announcement was made recently by Mr.
C. R. Alden, Research Engineer of the cor-
poration.
European countries have been far ahead
of the United States in utilizing Diesel

i

Injection pump for Diesel engines

engines for commercial transportation, per-
fection having been achieved to such a
degree that all trucks of two-ton capacity
or over exhibited at the European shows this
year were equipped with Diesel power.

The American company has been develop-
ing its fuel injection pump for the past
seven years and announces it now only after
extensive field tests by some of the large
engine builders. These tests, it is claimed,
have proved the pump completely successful
on every count.

One of the difficult problems in the per-
fection of light, high-speed Diesel engines
suitable for motor truck use has been the
extreme precision necessary in the manu-
facture of fuel injection equipment. It must
be capable of metering a quantity of fuel
as small as 14 millionths of a pound, com-
pressing it, and injecting it in the form of a
highly atomized spray into the engine
cylinder in a time as short as one two-
thousandths of a second.
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The pump consists of two major parts:
the drive unit and the hydraulic unit. The
drive unit is mounted directly on the en-
gine, making it practically a part of the
engine structure. This enables the engine
builder to eliminate several parts and opera-
tions and will not permit misalignment
which causes rapid wear.

The hydraulic unit is removable and is
furnished as a sealed assembly. This re-
quires a minimum amount of time for ser-
vicing, all of the precision or hydraulic
parts of the pump being replaced as a unit.

Incorporated as an integral part located
on top of the fuel injection pump is a sec-
ondary filtering unit. The fuel oil must pass
through this filter before entering the hy-
draulic unit. Foreign material is thus re-
moved that might otherwise damage the
system. A two-step filter is employed, the
first being a specially woven wool fabric
and the next a spirally wound edge filter.

A fuel transfer pump is available for de-
livering oil to the injection pump if there
is not sufficient gravity head.

The new fuel pump may be furnished
with a governor in which can be incor-
porated features adapting it to automotive,
marine, industrial or constant speed service.

—————
Ceralumin, a New Light Alloy

NEW light-weight alloy of high strength

has been developed by the use of the
relatively rare metal cerium, from which the
new alloy derives its name, Ceralumin. The
composition of the alloy is copper 2.5, nickel
1.5, magnesium 0.8, iron 1.2, silicon 1.2,
cerium 0.15 percent, the remainder being
aluminum.

Investigations have established the fact
that cerium allows the beneficial mechanical
effects of a high iron content to be obtained
by suppressing the embrittling iron-alumi-
num constituent which is otherwise liable
to be formed. In addition the small amount
of cerium also confers on the alloy impor-
tant advantages in the foundry; Ceralumin
has extremely good “running” properties
and gives castings having a smooth clean
surface and an attractive appearance.

In the heat-treated condition Ceralumin

The new Diesel engine fuel injection pump installed
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presents an excellent combination of high
tensile strength at ordinary and elevated
temperatures, high elastic limit and high
Brinell hardness as well as a very high fa-
tigue strength, a quality which should prove
of special interest to designers anxious to
take the fullest advantage of the properties
of available materials. The alloy is suitable
for high-duty service in the form of die-
castings, chill castings and sand castings,
and it is anticipated that it will find a useful
field of application in the aeronautical and
automobile industries—A4. E. B.

—_——————
Amateur Photomicrography

N addition to the equipment of the ama-
teur microscopist has recently appeared

in the form of an inexpensive photomicro-
graphic outfit for photographing specimens
in the field of the microscope. The price of

Taking a photomicrograph

12 dollars is a long jump from the hundred-
dollar tag which has dismayed many ama-
teurs who have looked at the professional
outfits. This does not imply that professional
work cannot be done with this compact little
outfit. It is in no sense a toy and the results
obtainable with it are limited only to the
quality of the microscope and the skill of
the operator.

The outfit can be used with any good
amateur or professional microscope and the
procedure is very simple. The microscope is
placed on the base of the stand and held by
a forked metal clamp. The camera is adjust-
able up or down on a vertical rod and can
be swung to the left or right. It uses stand-
ard 127 roll or cut film in holders. Cut
film of flat celluloid is generally used by
professionals because results may be check-
ed more easily after each exposure. A good
source of illumination is a 100-watt frosted
bulb in an ordinary gooseneck desk lamp.

Attached to the side of the camera is a
focusing tube with which the object may be
seen on a focusing disk. When the exact
focus is secured the camera is swung over
the microscope ready for the exposure. A
light-tight connector fits over the eyepiece
of the microscope and into the shutter open-
ing of the camera to keep stray light from
reaching the film.

A New Jack-Driven Tunnel Shield

HE accompanying drawing serves to
clarify the application and economy of
using the T & M Tunnel Shield, now built
by Link-Belt Company at Philadelphia, for
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constructing tunnels underground without
disturbing the surface.

This shield is a combination jack-driven
shield and block placer which can readily be
guided to line and grade and can place 25
feet of precast block lining per eight-hour
shift, provided soil conditions are such that
the remaining operations can be co-ordinat-
ed to meet this pace.

The machine itself requires two men—a
trained operator and a block placer. The
jacks extrude the completed lining into the
earth bore and cause the shield simultane-
ously to advance and dress the mined hole.

All remaining functions—mining, spoil
removal and disposal, and delivery of blocks
to the shield—are subject to any modus
operandi the experience of the contractor
may dictate. As a rule, the expedition with
which the contractor prosecutes this part of
the job will determine the daily progress of
the tunneling machine.

Sound Movies By Television
FORERUNNER of what may be to-

morrow’s home entertainment was
demonstrated in the laboratories of the
Peck Television Corporation in New York,
when scenes from current newsreels flashed
across a television screen. William Hoyt
Peck, president and chief engineer of the
company, has devised a new type of film
scanner, built entirely without gears and
using two automobile headlight bulbs as its
only sources of light to actuate the photo-
electric cells for both the sight and sound
channels.

To pick up the picture, a concentrated
beam is projected onto the face of a re-
volving mirror lens disk, which causes it to
scan the film horizontally. Vertical scanning
is accomplished by the continuous motion
of the film at the rate of twenty-four frames
per second.

The receiver likewise makes use of a
headlight bulb as its light source, and of
reflecting lenses in its scanner. These lenses
are each made from a single glass casting,
silvered on the back, and are said by the
inventor to be as efficient and as highly
corrected as a photographic triplet.

Sixty-line images were seen during the
demonstration, but although a great amount
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Television pick-up for movie film
of detail is not expected in pictures using
this number of lines, observers were able to
see the swing of baseball bats even in long
shots of the diamond, the motion of hockey
sticks as players skimmed over the field of
ice, to read the numbers on racing horses,
and to recognize Samuel Insull, Premier
Mussolini, and Eddie Cantor, close-ups of
whom were shown.

“The unusual brilliance of the image,”
said Mr. Peck, “is explained by the fact
that all of the light from the source is con-
centrated to a point, all of which strikes
each lens in turn, as the scanner rotates.
When lenses are arranged in spiral form,
as is necessary on the ordinary disk, the
spot of light must be large enough to cover
both lens #1 and lens #60. This means
that three-quarters of the light is being
wasted at all times.”

In Peck’s receiver, the light source is on
the same side of the disk as is the screen
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upon which the image is projected. He
claims that allowing for all losses from re-
flection and refraction, 83.33 percent of the
available light is used. Pinhole disks, he
says, make use of only 1/4320th of the light.

The light is modulated by means of a
modified Kerr cell, which measures less
than one cubic inch over all, contains but
fifteen drops of fluid, and has an internal
capacity of only 0.000006 mfd. A pair of
screen grid tubes are used to actuate this
cell, as an output of only 1/20 of a watt is
required for its operation.

Salt Bottom on Salt Lake

ALT in the amount of 400,000,000 tons is

the estimate of the lake bottom lining
of Salt Lake in Utah. At least this is the
estimate of three scientists who have made
a study of the lake. Beautiful crystals of
salt are said to form a lining two inches
thick.

————————

Rubber Cement Improves Bronze
Castings

ECENTLY two large bronze plaques, to
be used at the entrance to the grounds
of the National Bureau of Standards, Wash-
ington, D. C., were cast in the experimental
foundry of the bureau. These plaques carry
the Department of Commerce seal and the
inscription, National Bureau of Standards,
in raised letters on a matte background.
With regular foundry technique the re-
sults were not entirely satisfactory because
of a slight washing of the sand and other
causes, says Industrial and Engineering
Chemistry. C. M. Saeger, Jr., chief of the
foundry section, overcame the difficulty by
spraying the mold surfaces with rubber ce-
ment. By this means, firm adhesion of the
fine surface particles was secured and accu-
rate reproduction of the details of the plaque

Until recently, scrap leather has been almost useless to industry. Formerly it was
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face was assured. According to Mr. Saeger,
economy in handling of molds, as well as
in producing castings of a very excellent
quality, is obtained by the use of rubber
cement surfacing.—A. E. B.

Electric Cream Freezer for
Automatic Refrigerator

NEW electric motor-driven ice cream
freezer which fits into the freezing or
ice-cube compartment of an automatic re-
frigerator has just been announced. It en-

ables the housewife to make with simple
ingredients—only milk and cream, sugar
and flavoring—smooth, firm, velvety ice
cream free from objectionable icy crystals.

Ever since the introduction of the auto-
matic refrigerator there has been a demand
in the homes for such an idea, and various
manufacturers have spent a great deal of
time and money endeavoring to perfect
such a device. The new freezer is almost
absurdly simple. It consists of a cylinder
with a motor at one end, equipped with a
beater, and fastened to a flat base. The
cover to the cylinder is held in place by a
spring latch.

The use of the freezer is extremely sim-
ple too. All the housewife has to do in
order to prepare any frozen dessert is to
pour in the ingredients, fasten the cover

used to make prussiate of potash, a process which became obsolete. Then the
scrap material was disposed of by burning. Now, however, by the use of the
machine illustrated above, continuous sheets of genuine leather board are pro-
duced from leather fibers obtained from scraps. Because of the tough and tangled
nature of the fibers, it is possible to make a synthetic “hide” that rivals the orig-
inal form of the leather in both strength and industrial usefulness.—A4. E. B.
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Right: The parts of the new ice-
cream freezer. Motor is in end of
tube. Above: Placing the freezer
in the automatic home refrigerator

with the spring latch, attach the cord to
any convenient outlet, and place the freezer
in the cube compartment. The motor of the
freezer automatically stops when the ice
cream or dessert is frozen to the proper
firmness.

After the freezer is shut off, the ice cream
is sufficiently solid to serve, but if further
hardening is desired, the dessert may be
left in the freezer or emptied into the trays
of the cube compartment.

The new freezer holds three pints, is
made of non-staining, highly polished alloy
and is very easy to keep clean.

An ingenious feature of the design is the
method of getting the electric current sup-
ply to the motor of the freezer. The cord
is very thin and flexible, and its construc-
tion, coupled with the flexibility of the re-
frigerator door gasket, enables the door to
be closed on the cord in such a manner
as to keep the refrigerator door tight and
at the same time not damage the cord even
after long continued use.

Making frozen desserts isn’t the only
thing that the freezer will do, for it will
chill and mix drinks without ice dilution,
beat eggs, whip cream and mix batters.

A
Latex-Lined Fur Coats

T is reported in Rubber Age that latex,
the milky sap of the rubber tree, is being
used in connection with an inner lining for
fur coats. The latex is applied to the skin
and the silk lining placed over it. The claim
is made that this process not only increases
the warmth of the coat but also strengthens
the seams where the skins are sewed to-

gether.—A. E. B.
.

The Future of the Air Mails

E have never, in these columns, taken

sides in the controversy which fol-
Jowed the annulment of all domestic airmail
contracts as of midnight, February 19, 1934.
Since then things have more or less settled
down. After the disastrous carriage of the
mails by the Army, the calling for new bids,
and much heated argument, the situation
remains substantially as before. The same
operating companies are carrying the mail
over the same routes, except that the rates
are much lower and the companies are los-
ing money. Strange to say, one of the lines
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John H. Geisse, who is doing much
to promote safety in private flying

is now actually giving passenger service
which is some 50 percent faster than the
airmail service.

We will leave it to others to determine
whether the governmental action has im-
proved the situation or not. It is more re-
freshing to consider what the future will
hold. A book by Paul T. David entitled
“The Economics of Air Mail,” published
under the auspices of The Brookings In-
stitute, sets forth a few guiding principles
in its last chapter, and these may be of
interest to summarize.

Companies should disassociate themselves
from each other in the interests of full and
free competition in bidding. This is a splen-
did theoretical concept; the only difficulty
is that over any given line, there are not
and never will be, in all likelihood, two
competing systems.

Next, Mr. David thinks that the operat-
ing companies should be disassociated from
the manufacturing companies. This has al-
ready been done and seems to be a wise
measure. If operating companies purchase
in the open market, competition is certain
to bring forth greater design efficiency.

Contracts should be awarded, Mr. David
thinks, for not longer than a year, owing
to the uncertainty of growth on long-term
contracts. This again is theoretically rea-
sonable. What it will mean in practice is
that the companies will never make a profit
on their airmail operations. Whether it is
desirable that companies should never make
a profit on airmail is not for us to say.

Another point which the author brings
up is that new legislation should protect the
post-office department against pressure for
unjustified extensions of service, this to be
done by a statutory requirement that ser-
vices be withdrawn when the average mail
load drops below some stated minimum for
three successive months.

For a more permanent program Mr.
David advocates a reform in accounting
methods, compensation in full for the cost
of mail transportation, passenger subsidy
contributions on a definite basis, and so on.

In the opinion of this writer and of many
authorities, the best way to handle the
airmail situation is to place it under the
Interstate Commerce Commission, with
power to regulate rates, and so on, in much
the same manner that this Commission now
regulates the railroads.

An unfortunate situation might then
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arise: the Air Commerce Bureau of the
Department of Commerce and the Inter-
state Commerce Commission would both
then have a hand in regulation. Perhaps
the Commerce Department would restrict
itself to private, non-scheduled flying, and
the Interstate Commerce Commission to
control of the regular air lines—A. K.
e ——

Airplane Safety
HERE has been created by Congres-

sional amendment a Development Sec-
tion in the Bureau of Air Commerce,
Department of Commerce. Prior to the
creation of this new Section, the Depart-
ment was authorized to develop only air
navigation aids, such as radio and lighting
facilities. Now it has authority to carry
on the development of airplanes, airplane
engines, and accessories. The Assistant
Director in charge of this new work is
John H. Geisse, an aeronautical engineer
of splendid technical training and experi-
ence, a former Army pilot, with several
important executive positions in aeronautics
to his credit. The first main objective of
the Development Section is increased safety
in private flying, and we are indebted to
Mr. Geisse for an . interesting and compre-
hensive statement on the subject, the sub-
stance of which is given below.

Safety for private airplanes has lagged
behind other aeronautical developments,
and it is this lag which is largely respon-
sible for the lack of interest in private fly-
ing. The industry is not to be blamed for
its failure to produce more suitable equip-
ment for the private flier. In all lines of
business, development is ordinarily paid
for out of earnings, and the manufacturers
of private airplanes simply have not had
the earnings necessary to finance the de-
velopment of new types.

Another retarding factor has been the
expressed opinion of a large group in the
aviation industry that airplanes having any
safer flying characteristics than those pres-
ently available are neither needed nor de-
sired. Another contention of this group is
that fliers who have been trained on safe
airplanes are almost sure to fly other types
of aircraft with disastrous consequences.
Still another opinion frequently voiced is
that it is impossible to train a pilot on an
airplane which flies itself.

Mr. Geisse disagrees with these views,
and states definitely that until it is possible
to make training for flight a minor item,
sales of airplanes for private use will be
limited.

Henry Ford once stated that flying was
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now 90 percent pilot and 10 percent air-
plane and that until these figures were
reversed it could have but a limited scope.
This view is reinforced by the fact that
over 50 percent of accidents in private fly-
ing are charged to errors on the part of
the pilot.

The Air Commerce Bureau believes that
it is now possible to produce airplanes
which will bring flying much more closely
to 90 percent airplane and 10 percent pilot.
A first step in its safety program has already
been taken by calling for bids on the pro-
duction of 25 airplanes for the use of the
Department of Commerce, to meet specifica-
tions which demand unusually safe and
easy operation. The Bureau is in hopes that
this competition will bring forth an air-
plane which can be handled successfully by
a pilot trained in a fraction of the time
now required to learn how to master the
more conventional types. At the same time
the Bureau has kept in mind a drastic re-
duction in the cost of flying, which will
follow naturally on greater safety and the
consequent increase in sales volume.

This program is, of course, a subsidy to
aviation. The justification of the expendi-
ture of federal funds on the development of
aviation, not only as a means of furthering
national defense but also of fostering a new
industry, hardly needs comment. This type
of subsidy, consisting in the purchase of
new equipment is, moreover, not self-per-
petuating, and is therefore economically
sound.

Ensuing steps will depend on the out-
come of the competition. At any rate an
excellent beginning has been made.—A. K.

Weighing In

MOST important item in the operation

of airplanes lies in securing correct
weight and trim. This process is in some
respects analogous to the trimming of car-
go on board an ocean vessel and in careful
hands the airplane is weighed up and its
center of gravity is located prior to every
trip. One of our photographs shows a Boe-
ing transport plane undergoing this check-
up. It is, of course, necessary to use three
scales to get the center of gravity. Special
types of scales have been devised by Fair-
banks, Morse and Company. Although these
register weights up to 16,000 pounds, they
are easily handled by one man. The point
in the design of the scales is that they are
only 2% inches above the floor, so that no
ramps are required. With these instruments
the weighing in process has been reduced to
one fourth of the previous time.—A. K.

Weighing in a transport plane to secure correct *‘trim”



260

Wailey Post and some of the men re-
sponsible for his ship’s equipment

An Interesting Group

N our last issue we described Wiley Post’s

altitude suit which he will use in his
high-altitude flight in the London to Austra-
lia race. One of our present photographs
shows Mr. Post standing in front of his
Lockheed aircraft Winnie Mae. With him
are E. G. Molleukopf, his personal
mechanic, D. S. Smith, President of the
Westport Manufacturing Company which
built a special radio set for this flight, and
Paul O’Connor, Chief Engineer of the
Westport company.

The flight is to be made at 30,000 feet
and it is quite a problem to supercharge
sufficiently at this altitude to maintain full
ground horsepower of the engine. Two
superchargers in series are employed, one
(shown in the photograph) above and be-
hind the engine. The powerful compression
process involves a further difficulty: the air
becomes too hot for most efficient use.
Hence air coolers are put into the circuit
between the two superchargers—A. K.

L. .

Two More Electrical “Roofs”
Over Earth

WO new “roofs” of ionized electrical

particles far above the earth are sug-
gested by Dr. Harry Rowe Mimno of Har-
vard University in a letter to the British
scientific journal, Nature, just published.
Experiments on the reflection of radio waves
indicate that echo layers “G” and “H” may
soon be added to the layers “E” and “F”
already known to science.

Electrical “roof” G, Dr. Mimno indicates
in his communication, is probably at an
altitude of 375 miles above the surface of
the earth. Layer “H” seems to be at a height
around 725 miles.

The already known layers are at an alti-
tude of 62 miles and 155 miles.

Reflecting layers of ionized, or electri-
cally charged, air molecules high above the
earth have been known since 1902 when
Professor A. E. Kennelly of Harvard Uni-
versity and Professor O. Heaviside in
England independently came to the con-
clusion that such layers must exist to ex-
plain the long-distance transmission of radio
waves.

The reflecting layers are now called the
Kennelly-Heaviside layers in honor of these
two men. Ordinary broadcasting is com-
monly reflected by the lowest of the re-
flecting layers, at 62 miles.

Within 50 or 100 miles of a powerful
broadcast station the reflecting layers are
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not needed for reception because the
“ground” wave has sufficient intensity. Be-
yond this range, however, reception is pos-
sible only because the radio waves go up
to a reflecting layer and are then turned
back down to earth as if they had hit some
radio mirror.—Science Service.

Broad Program of Tin Research
OLLOWING out an extensive and con-

tinuous research program in the world’s
principal tin-using countries, The Interna-
tional Tin Research and Development Coun-
cil has announced definite plans for carry-
ing on this work in the United States.

On the recommendation of D. J. Mac-
naughtan, Director of Research for the In-
ternational Council, the Battelle Memorial
Institute, Columbus, Ohio, has been ap-

Post points to one of the radiators
which are to cool supercharged air

pointed to conduct research projects on tin
in this country. Work is reported to be well
under way, following such lines of investi-
gation as will be of the greatest value to
American manufacturers who employ tin
for various purposes.

As Mr. Macnaughtan pointed out in an
address to the American Tin Trade Asso-
ciation not long ago, an analysis of the ma-
jor applications of tin in industry reveals
the fact that its chief use is in conjunction
with copper, lead, and steel, and in the pro-
duction of these metals the United States
leads the world. A wide application in the
use of tin is also found, in this country, in
the form of chemical compounds affecting
many industries. Technical problems, cov-
ering a number of new uses, will also be
studied.

Air Markings for Bridges and
Transmission Lines

RIDGES, causeways, transmission lines

and other structures over navigable
waters of the United States are now re-
quired to be provided with lights and other
signals for the protection of air navigation,
the Bureau of Air Commerce, Department
of Commerce announced recently. Respon-
sibility for installation and maintenance of
the lights and signals is charged to owners
or operators of the bridges or other struc-
tures by an amendment to the Air Com-
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merce Act of 1926, passed in the session of
Congress recently adjourned. Types of
markings to be used are to be prescribed
by the Secretary of Commerce.

The Corps of Engineers, War Depart-
ment, which issues permits for all structures
crossing navigable waters, has stipulated
that if the display of lights and signals on
any work authorized is not otherwise pro-
vided for by law, such lights and signals as
may be prescribed by the Bureau of Light-
houses, Department of Commerce, shall be
installed and maintained at the expense of
the owner.

On this authority, the Department several
years ago issued “Recommended Standards
for Marking Obstructions to Air Naviga-
tion.” Clothed with more direct and explicit
authority and jurisdiction, the Bureau of
Air Commerce now is studying the entire
matter with the view to promulgating regu-
lations to carry out the terms of the new
law.

————

Super-Speed in Aviation

O date, the world’s speed record is held

by the Italian Schneider Cup racer,
which, while it did not win at the Schneider
Cup Races, subsequently flew at 423 miles
an hour.

Thanks to the courtesy of Popular Avia-
tion we append a three-view photograph of
a projected racer designed by Keith Rider,
who already has several high-speed ma-
chines to his credit.

It is proposed to employ a “V” type, 16-
cylinder, 2500-horsepower engine, which is
at the drawing-board stage in the hands of
Harry Miller, well-known for his racing cars.

Even though both plane and engine are
as yet only “on paper,” the project is well
worth study as showing what may be ex-
pected in the line of speed in the near fu-
ture.

First of all, in spite of the tremendous
power of the engine, the dimensions of the
machine are very small. The span is only

Three views of a new plane de-
signed especially for “super-speeds”
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26 feet, 8 inches, and the overall length is
only 27 feet, 9 inches. The approximate
weight is given as 3000 pounds. This means,
of course, that the engine will have to be ex-
ceedingly light and will probably not stand
up very long; it will be essentially a racing
engine.

The landing speed is given as 85 miles
per hour. This will be realized by the aid of
flaps. A variable-pitch propeller is to be em-
bodied in the design, so as to facilitate take-
off. The fuselage diameter will be only 40
inches—just big enough for a pilot, with no
excess room.

Since the engine requires so much cool-
ing surface, a cooling system will be used
in which steam will circulate through a heat
removing condenser under pressure.

With a 9-inch pitch propeller at wide
open throttle, the engine will consume one
gallon of gasoline every 15 seconds, and only
enough fuel will be carried for a flight last-
ing 40 minutes. However, in that short
period of time, it is estimated that the air-
plane will travel 300 miles.

While this project may look too ambitious,
it is our opinion, based on previous study
of this topic, that with careful engineering,
both plane and engine can be realized, and
that speeds in excess of 465 miles per hour
may be attained.—A. K.

Aluminum Paint Pigment in
Paste Form

IGMENT for aluminum paint is now

available in the form of paste as well as
powder, as a result of several years of ex-
perimental work in the laboratories of paint
manufacturers. Paste offers the advantage
of drying to a very smooth finish which does
not collect dirt readily and which remains
clean and bright, even in industrial atmos-
pheres. Also it is more convenient to mix
with the vehicle because it eliminates loose
powder flying about during mixing.

Adequate Helium Supply for
U. S.

HE acquirement of all gas rights in
50,000 acres comprising the Cliffside
helium-bearing gas field near Amarillo,
Texas, has been completed by the United
States Bureau of Mines. This field supplies

L gunle v
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Waxing the wings of an airplane to obtain the maximum possible speed. Mechan-
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the raw material from which all helium used
in the nation’s military service is extracted.
In addition to supplying current require-
ments, the field provides a large reserve for
future lighter-than-air craft operations of
the Army and Navy.

With the responsibility of providing
helium placed upon it by the Congress, the
Bureau of Mines made a thorough study of
the Cliffside field and considering all fac-
tors, determined that this field was the best
reserve of helium-bearing gas then known.
No comparable field has ever been dis-
covered.

Production of helium at the Amarillo
plant was started in April, 1929. In five
years of operation, this plant has pro-
duced more than 57,000,000 cubic feet of
helium, or about one half of all of that
element ever recovered in the world. Op-
erating costs have been less than one third
of the lowest cost at which helium was ever
obtained by the government from any other
source.—A. E. B.

S —

A Convenient Airplane Starter

USEFUL item of equipment around
the hangar is a new engine starter
developed by the Cleveland Pneumatic Tool
Company, and illustrated on this page. This
is another device to avoid swinging the

Compressed-air starter for
turning a plane “prop”

propeller, and to avoid too much reliance
on the built-in starter. As the cut shows, it
is a piston-operated drill with compound
gear reduction, driving at 78 revolutions
per minute a spindle which is attached di-
rectly to the engine crank shaft. The piston
operates under a pressure of between 80
and 125 pounds per square inch, and the
whole instrument can be conveniently held
in the mechanic’s hand—A4. K.

Novel Use for the Wilford
Gyroplane

HE Wilford gyroplane is not unlike the
autogiro, but its feathering is about the
main axis of the blade and not about a

ics are applying a coating of wax to the wings of a twin-engine Boeing transport
ship. The fuselage is similarly treated. Three miles per hour more speed is claimed
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An application of the Wilford gy-
roplane rotor to marine propulsion

transverse axis. It has been pronounced of
equal aerodynamic interest by experts of the
National Advisory Committee for Aero-
nautics. In spite of a recent accident, ex-
perimentation of real value is proceeding
with this type of rotary aircraft. The gyro-
plane rotor develops lift in a wind without

application of power, just as with the sta-
tionary airfoil or with a sail. This lift is
quite powerful for a given diameter. There-
fore the application of the gyroplane to
boat propulsion is a logical matter.

One of our photographs shows an out-
board motor boat hull equipped with the
gyro in lieu of a sail. The rotor is 12 feet
in diameter, and tested in 5 and 10 knot
breezes gave as much propulsion as a sail
of similar projected area. The gyro is
mounted on a tubular steel mast, on the
top of which is mounted a hub and brake.
The plane of rotation of the gyro can be
swung to various angles relative to the wind,
so that the boat can sail before the wind,
on the wind and with wind abeam—just as
in a sail boat. Manipulation of the gyro
in correct relation to the wind is of course
much easier than that of a sail. Instead of
reefing the sail, the gyro will be braked,
since its lift is so much smaller when ro-
tating slowly or when stationary.—A4. K.

Black Lightning

HOTOGRAPHIC enthusiasts who go in

for lightning photography sooner or la-
ter find a curious effect in their pictures.
“Black lightning” shows up on the prints
as one or more streaks of dark hue, some-
times in combination on the same print with
the more usual “white” lightning. The fol-
lowing explanation of this phenomenon was
prepared for our readers by the Eastman
Kodak Company:

“. .. This effect is well-known as the ‘phe-
nomenon of black lightning’ and is due to
what is known as the Clayden effect. It
occurs in general in photographs which are
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made of electric spark discharges, of which
lightning is an example. It consists of a re-
versal in the under-exposure portion of the
characteristic curve and is usually observed
when the photograph of the lightning is
followed by a uniform exposure to light.
This would occur, for instance, if the cam-
era were pointed out of the window and after
one lightning flash had been recorded, a3sec-
ond one occurred in such a way as to give a
uniform diffuse exposure over the first one,
or if there were a uniform exposure to the
light from the night sky after the first flash
had been recorded. Very little is known
about this effect since it bears no relation
at all to ordinary solarization. The fact that
some flashes appear white for a distance and
change to black, is probably the result of
varying exposure along the flash.”
= ——

0Oil Explosion and Fire Test Arc
Welding

N oil explosion followed by fire recent-

ly destroyed the arc-welded steel

structure of the Spring Perch Company,

Lackawanna, New York, without causing

failure to any of the welds used in its con-
struction.

Twisted and bent by the terrific explo-
sion and heat of the flames, trusses and
bar joists of the one-story mill building
formed a contorted mass of steel on the
factory floor. Examination of the ruins
failed to disclose any welds which had
given way.

The structure was built in 1932 with
framework entirely of arc-welded steel.
Wide span trusses, bar joists, purlins, roof
deck, and window sash were welded by the
arc process using equipment manufactured
by The Lincoln Electric Company. The
Buffalo Tank Corporation had the contract
for the welding.

The explosion which destroyed the struc-
ture proved a rigid test of welded construc-
tion and indicated the unusual strength of
welds made with the arc.

—_— ——

The U. S. Expands!

HE cities of Washington and San Diego

seem to be giving each other the cold
shoulder. According to Naval Observatory
Astronomers, these two cities were about
40 feet farther apart in 1933 than they were
in 1926. This is said to be due to a shift in
longitude but some doubt has been ex-
pressed as to the accuracy of the calcula-
tions. It wouldn’t do for the country to
spread out too much and spill into the
oceans!

Inexpensive Spectroscopes

NUMBER of inexpensive spectroscopes
are available for use in the laboratory
and by the student and amateur astronomer.
These instruments use a celluloid replica
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of the diffraction grating instead of a prism
for dispersion of the light. While such in-
struments are not as sensitive to faint
sources of light as are prism instruments
of the same aperture, they have the ad-
vantage in that the spectra are not crowded

Left: A scale type grating spectro-
scope. Below: A direct vision grat-
ing spectroscope. Described in text

in the red as are the ordinary prismatic
spectra.

They are offered in several types, includ-
ing a type having a wavelength scale, a
direct vision type with adjustable slit, and
an instrument which fits within the tele-
scope eye-piece tube. This latter instrument
will show the prominent absorption lines
of the solar spectrum and if used with a
fairly large reflector, will show the brighter
star spectra as a series of colored dots.

S

Vitamin C Being Manufactured

YNTHETIC vitamin C can now be man-

ufactured on a commercial scale. Dis-
covered some months ago, the process for
this (the first chemical synthesis of any
vitamin) has been so elaborated and im-
proved upon that actual production of vita-
min C on a large scale has been achieved.
The new synthetic product has been named
Redoxon.

This news is of particular interest in con-
nection with the recent discovery that intra-
venous injection of vitamin C gives prom-
ise of proving a cure for a number of diseases
which have previously defied the doctors’
best efforts. Announcement of this discov-
ery was made by Professor A. Szent-Gyorgy,
distinguished Hungarian scientist, to a re-
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cent meeting of the British Association for
the Advancement of Science. Among cures
accomplished he cited cases of purpura,
hemorrhages and Werlhoff’s disease, which
shows itself in dangerous bleeding, chiefly
from the nose or mouth; nephritis, and cer-
tain non-inheritable forms of haemophilia,
a mysterious bleeding disease, which in its
hereditary form afflicted the former royal
families of Spain and Russia. Addison’s dis-
ease, with its abnormal bronzing or blotch-
ing of the skin, has also been conquered by
injections of the vitamin, the professor said.
And by a single injection—or three at the
most—he asserted, physicians in Hungary
and Germany have been able to check and
cure pyorrhea—A. E. B.
B T Ut

Good Paper Important in
Braille Books

VEN the blind can notice faults in the

paper of their books. The National
Bureau of Standards has just completed an
investigation of books printed in Braille,
the raised-type method of printing which
permits deft finger tips to “read.”

Paper that is too hard gives the raised
dots harsh, cracked surfaces irritating to
the reader’s fingers, it was found. Some
other papers are too soft and the Braille
dots on them are not strong enough to pre-
vent being ironed out under the reader’s
fingers.

Results of the study will be used by the
Library of Congress to set up a uniform,
high-quality standard of books for blind
readers.

Braille process printing is accomplished
by two methods, the wet and dry. Dry
printing, as the name implies, is done on
dry paper and the dots on the surface of
the pages are not permanent. The use of
this method is limited to magazines and
papers of only temporary value.

In the wet method, the paper is moistened
uniformly and after printing allowed to dry
in racks. This is more permanent if done

Welded joints that resisted the action of an explosion and fire
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on the right kind of paper, and the books
can be read many times without having the
dots become “dim and illegible.”

Tests with small weights of about four
ounces were used to determine how well
the dot-like markings on the paper stood up.
It was found that the paper with the great-
est tensile or pulling strength was the kind
which stood up the best. The dots on strong
paper have a long life, and yet there is no
tendency for them to crack at the top and
form edges irritating to the reader’s fin-
gers—Science Service.

Uncle Sam Enters Fertilizer
Business

URING the World War, the United

States Government erected two plants
at Muscle Shoals, Tennessee, for the manu-
facture of nitrates to be used in explosives.
Since 1918, these plants have lain idle in
spite of many proposals for their peace time
utilization. Now, however, as a part of the
War on Depression, Uncle Sam, through
the Tennessee Valley authority, proposes to
utilize the Muscle Shoals chemical factories
but instead of producing nitrates for ex-
plosives, it is planned to manufacture phos-
phates Yor fertilizers.

Dr. Harry A. Curtis, chief chemical en-
gineer of the TVA is the man who made the
decision to scrap the whole idea of using
the Muscle Shoals nitrate plants for their
original purpose. “The fact is,” he says,
“that since these Government factories were
built, new processes for the fixation of at-
mospheric nitrogen have been developed to
such a point that the plants built at the
time of the World War are now obsolete.”
America can now manufacture cheap ni-
trates adequate for any conceivable demand.
One of the other essential fertilizer ingredi-
ents, however, phosphate, has lagged be-
hind because the conventional method of
treating phosphate rock with sulfuric acid
is cheap and easy. Dr. Curtis, however,
hopes to improve on this process by manu-
facturing the cheapest phosphoric acid pos-
sible as the starting point for the manu-
facture of the most concentrated fertilizer.

“We are converting two of the carbide
furnaces in the nitrate plant at Muscle
Shoals into phosphate furnaces,” says Dr.
Curtis in an interview in Chemical Indus-
tries. “In the meantime, we are building a
plant to produce triple super phosphate
fertilizer which will run as high as 54 per-
cent P20s. With important deposits of phos-
phate rock right in the middle of Tennessee
I think we can make concentrated super
phosphate cheap enough for fertilizer use.”
—A.E.B

P —
Cooling Motor Truck Tires

OTWITHSTANDING the fact that all

truck and bus operators are only too
familiar with the destructive effect of heat in
dual tires, little has ever been done about
it.

Recently, however, Rogers Brothers Cor-
poration, trailer manufacturers of Albion,
Pennsylvania, requested The B. F. Goodrich
Company of Akron, Ohio, to test the per-
formance of a new type of cooling fan which
they had invented and on which patents are
now being taken out.

The actual effectiveness of the fan as
tested is shown by the fact that the cooling
effect lowered rim temperatures 50 percent
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more than the plain duals could dissipate
under identical conditions. Translated into
service performance on the basis of 50 per-
cent more rapid heat dissipation, a wheel
equipped with the Rogers fan would experi-
ence less temperature rise than the uncooled
wheel during brake applications and, in
motion, would cool to normal temperatures

Fan to cool truck tires

33 percent more quickly than the latter.
Roughly, 50 percent more frequent or 50
percent more severe brake applications
would then be possible without raising the
rim temperature above that of the plain
wheel in normal service. Dangerous tire
burning, due to dragging brakes, would be
minimized by the extra cooling of the fan.
——

Amateur Seismology

FTER the earthquake of March, 1933,
which shook Los Angeles and her
neighboring communities, the study of
seismology became more popular than it
had ever been before in that locality. On
this page is a photograph of two high
school students and their local shock re-
corder, which was made by following draw-
ings published in ScIENTIFIC AMERICAN,
November 1929. This photograph was made
available by Mr. M. H. Compton, teacher
of physics in the Phineas Banning High
School at Wilmington, in the Los Angeles
City High School District, who writes:
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“For rather well known reasons there
has been much more interest in and around
Long Beach, in earthquake study, since
March 10th of last year than heretofore. I
am inclosing a snapshot of a seismograph
made by the boys in our high school, par-
ticularly Norman Thornton and Harold
Schiffer, who are shown in the view. In the
construction, we followed the plan given in
SciENTIFIC AMERICAN of November, 1929,
by Dr. T. A. Jaggar, excepting the clock-
work. Our clock was salvaged from a cream-
ery thermograph. It has to be wound and
set by hand daily. The protecting top of
our device has been removed for the pic-
ture and is serving as a support for the
heavy two-inch base-board.

“The brickwall background is an en-
trance wall of our school, the top stones of
which were destroyed by falling cornice
stones during the March 10th shake. How-
ever, with the removal of roof decorations,
earthquakes have no terrors for our high
school seismologists, several of whom would
welcome further opportunities to observe
the working of our apparatus under shakes
of varying magnitude.”

R i

Hoped They Would Not Strike
0Oil

e HEN a big petroleum company drills

a well over 3500 feet down to the
granite core of the earth and hopes to good-
ness that it will not strike oil, that’s as much
news as when a man bites a dog,” says Wil-
liams Haynes in Chemical Industries. “Yet,
that is exactly what the Texas Company did
near their large refinery at West Tulsa. That
curious wish was fathered by a clever chem-
ical thought worked out by the late Dr. Otto
V. Martin. Knowing that there were great
reserves of salt brine under the refinery and
that the refinery sorely needed more abun-
dant and cheaper supplies of water for cool-
ing, he combined these facts and figured out
a method to evaporate salt by chilling in
complete reversion of all existing processes.
The Martin process . . . is just as simple as
that—the brine is pumped up by compressed
air and sent through the cooling system of
the refinery where it absorbs heat. The heat-

Amateurs with a seismograph made from directions published in Scientific American
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ed brine is sprayed out through a long series
of fine nozzles over steel lined tanks and the
fine mist in the cool air results in rapid evap-
oration of the water. The salt drops out and
settles to the bottom of the spray ponds.
Here it is scraped up and carried by bucket
conveyors and rubber belts through a series
of dryers, washers, dryers again, and finally
to the storage bins.”

Salt is the main product of this plant, but
bromine, Epsom salts and calcium chloride
are also produced in the same process.—
A. E. B.

+

Lightning Strikes Twice—And
Even Ten Times—In One Place

“PTIGHTNING never strikes the same
place twice” is another saying that
definitely has been disproved. Engineers of
General Electric’s high-voltage engineering
laboratory staff at Pittsfield, Massachusetts,
have obtained a series of photographs that
prove lightning to be more than a single
flash of high-voltage electricity between
cloud and earth.
The photographs were obtained with a
special type of camera in which the film is

Camera for lightning research

whirled past the lens at a speed in excess
of a mile a minute. The result is that there
is a time scale along the length of the film,
and readings in millionths of a second are
possible.

On a recent evening at Pittsfield there
was a severe electrical storm. The engineers
set up their camera, pointed it toward that
part of the sky where the flashes were par-
ticularly prominent, started the electric
motor which whirled the film past the
lenses, and removed the lens cap. In a few
moments the men felt sure they had pic-
tures of at least a few flashes; so the lens
cap was replaced, the camera removed to
the photographic developing room, and the
negative processed. The men had been par-
ticularly successful, for the film revealed
photographs of 10 separate strokes to
ground, and one of these strokes was a
multiple flash of 10 recurrent discharges
over the same path.

Study of the series of 10 recurrent dis-
charges showed that, except in the case of
the first one, each discharge had a certain
type of “leader” stroke traveling from the
cloud to the earth. This stroke, relatively
weak on the film, was immediately followed
by a brilliant, powerful flow of the energy
in the other direction—from earth to cloud
—over the path already cut by the “leader.”
Following this bright flash the film showed
illumination for approximately 1/2000th
second. Then there was a pause of a matter
of a few millionths of a second, whereupon
another “leader” discharged from cloud to
earth, with another immediate stroke from
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Left to right: Engineers McMorris,
McEachron, and Lloyd have taken
many high-speed lightning photos

earth to cloud. In rapid succession there
were 10 such discharges, all in general be-
ing like the preceding ones. All of them
occurred in a small fraction of a second—
so rapidly that the human eye or usual
camera would be unable to follow them.

Observers frequently notice that strokes
of lightning are branched or forked. The
film showed that the streamers were con-
fined to the first discharge only; thereafter
the flashes followed the main path only.

Knowing the velocity of the film, the fo-
cal length of the camera lens, and the size
of the photographic image, and being able
to determine the distance away of the stroke
—either by calculation from the time be-
tween the flash and the thunder or by hap-
pening to know where the bolt struck—the
engineers have been able to determine nu-
merous properties of the recorded strokes.
They have calculated, for instance, that the
“leader” travels at a rate of from 14 to 38
feet per microsecond (1/1,000,000th sec-
ond), and the main stroke up from the
earth at from 73 to 180 feet in that time
(light travels approximately 1000 feet per
microsecond) .

Since the “leader” appears to have slight
illumination when compared with the main
stroke, the engineers have interpreted it as
existing in the form of a dart—not as con-
tinuous from cloud to earth.

The device with which the photographs
were obtained is known as a Boys camera.
It was recently lent to the General Electric
engineers by A. P. Loomis, of Tuxedo Park,
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New York. A small motor drives a rotating
drum 29 inches in circumference, to which
the strip of film is attached with its emul-
sion side toward the center. Near the center
are two matched lenses with prisms so that
simultaneous photographs are obtained on
opposite sides of the drum. The direction of
motion, and the images, are reversed. Dif-
ferences in distances between corresponding
parts of pairs of images are used in obtain-
ing the time measurements. The speed of
rotation of the drum can be varied accord-
ing to the requirements of the work; in
obtaining the lightning pictures a speed of
3000 revolutions per minute was used.

The photographs were obtained by W. L.
Lloyd and W. A. McMorris of the Pittsfield
laboratory.

“We believe these pictures to be out-
standing,” says K. B. McEachron, head of
General Electric’s high voltage investiga-
tions at Pittsfield, “since they so well cor-
roborate the recent work of Dr. B. F. J.
Schonland in South Africa. Working with
a somewhat similar type of camera (in
which the lenses rather than the film were
rotated) he also obtained a photograph of
a multiple discharge. The pictures now ob-
tained at Pittsfield, with different equip-
ment, prove that lightning discharges are
the same throughout the world. Work with
the Boys camera is to be continued at
Pittsfield, in the hope of obtaining further
interesting data regarding lightning, its
characteristics, and methods to reduce its
destructiveness.”

Skating on Water
SKATER on a frozen lake does not

skate on ice but on a thin film of water.
This is simply elementary physics. Under
pressure the freezing point of water is low-
ered; and on a frozen lake the skate runners
provide the pressure.

Anesthesia Aided by New Drugs

EW investigations in hypnotic drugs

producing a degree of insensibility be-
tween normal sleep and complete surgical
anesthesia have recently been reported to
the American Chemical Society by Drs.
E. H. Volwiler and D. L. Tabern, of the Ab-
bott Laboratories, Chicago.

Previous work with derivatives of barbi-
turic acid has produced drugs of the neobu-
tal type, now widely used in hospitals for
patients before an operation and prior to
the administration of a total anesthetic.

Such drugs, when given by mouth in prop-
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Two lightning photographs taken simultaneously with the Boys camera



NOVEMBER - 1934

L YL Y

e B I B B e e B g B B B e S S B B O B e B S e e S T~ ST N S e

§
§
5

SCIENTIFIC AMERICAN

* k k k ok ok ok k ok k k k k Kk k k k ok Kk Kk Kk Kk Kk %k

New (Third) Edition

Scientific American’s Book

AMATEUR TELESCOPE MAKING

ONCE more revised and greatly enlarged—more than 50

percent larger than the previous edition. Many new con-
tributions, new notes, new illustrations. A mine of practical,
definite, concrete, working instructions and information—a
real shop book. From it thousands of SCIENTIFIC AMERICAN
readers have already made their own astronomical telescopes
—real instruments, not toys. By doing all of the construction-
al work—making the mounting, grinding and polishing the
concave glass mirror disk and silvering it—the amateur may
create his own telescope. A six-inch diameter (beginner’s
size) magnifies 50 to 200 diameters. Will read a watch at a
mile and reveal many wonders of the heavens. Cost about
$25; value about $250. The constructional work is real fun.
No special tools required—just your two hands.

“Amateur Telescope Making” clearly explains each step
in the fascinating work with glass, whether for reflecting or
refracting type of telescope. Lists of dealers in put-up sets of
materials, with actual addresses, are included. Do this work
in your home at odd moments.

SCIENTIFIC AMERICAN
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TO PRESENT OWNERS OF “AMATEUR TELESCOPE MAKING”:

HE new edition contains what was in

the old, plus the following: A new ten-
chapter part entitled “Contributions by Ad-
vanced Amateurs,” which contains the Hin-
dle monograph (Cassegrainian and Grego-
rian), and chapters on flotation systems for
larger sized mirrors; flat making; solar
spectroscope making; celestial photogra-
phy; accuracy in parabolizing; new Ron-
chi test (clearly explained) ; new test for
Gregorians; simple clock drive. In Part
1X, Dr. Hale’s instructions for making a
solar observatory (spectroheliograph) have
been included. The Miscellany has been
greatly extended by notes both short and
long, based on actual difficulties reported
by workers—especially on lap making and
silvering. The new detailed instructions and
digest of scattered literature on silvering
represent an attempl to cover all of the

fine details of the process and anticipate
all of the pitfalls, and are the longest ever
published anywhere. Other notes cover: the
diffraction ring tests (long) ; slit test; test
for strain (polarized light); new strokes
in grinding; whipping pits; Hindle’s meth-
od of testing at zonal foci; calculating size
of diagonal; conic sections; binocular tele-
scopes; turret telescopes; eyepieces; find-
ers—these are only a few. Many new draw-
ings by Porter, and selected photographs
of telescopes already made, are included.
Errata in earlier editions corrected. New
book lists, new materials list, new direc-
tory. This edition must run to nearly 500
pages (not yet paged at time of writing),
but the price remains the same three dol-
lars. Keep up with the advances in the art
—Possess this new edition! It now covers
the field exhaustively.

“AMATEUR TELESCOPE MAKING”

Postpaid $3.00 ($3.35 Foreign)

24 West 40th Street

New York, N. Y.
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er doses, produce a relaxed condition in
the patient, without causing complete in-
sensibility. While under their influence the
patient could be given ether or other anes-
thetics, and could co-operate with the physi-
cian in the process. The desired insensibility
came quickly and lasted only a little longer
than the operative period; hence decreased
possibilities of post-operative complications.

Another major improvement in the barbi-
turate drugs was to increase the margin of

P —

The “gun” stock made for a movie
camera, as described on this page

safety between an effective dose causing in-
sensibility and a fatal dose. Drs. Volwiler
and Tabern observed that these specific ef-
fects of the barbiturates were associated with
a certain arrangement of the atom groups
within the - molecules of the compounds.
They determined to study the properties of
other substances into which these groups
might be incorporated.

Substituted acetyl ureas, acetamides, and
brom analogs were employed. In all, 27
different drugs were prepared. Some of these
new preparations had unusually wide mar-
gins of safety. However, while their study
may aid in increasing the knowledge of
what factors are needed to raise the safety
margin in hypnotic drugs, the scientists
feel that the newest compounds described
by them are not yet ready for clinical appli-
cation—Science Service.

+

“Gas” by the Dollar’s Worth

EW pumps now being introduced make

it easy to sell “gas” by money’s worth
or tank capacity rather than by the gallon.
Dials indicate cash as well as gasoline. One
type of pump has a small dial for the gal-
lons, a large one for the cash and the price;
another type features a dual-dial recorder
in which the price clip controls the cash re-
corder; and a third type has figure instead
of clock type dials to avoid any error when
the hand type is viewed from one side.

A Movie Camera ““Gun” Stock

HEN the depression hit the Army,
writes Major F. T. Chamberlin, in
Field and Stream, heart balm—or some-
thing—was given in the form of a month’s
leave, without pay. With time on his hands,
he decided on a hunting and fishing trip,
together with his movie camera and three
companions. Some time previous to this,
Major Chamberlin had discussed with Dr.
Louis B. Wilson, Director of the Mayo
Foundation, a “gun” stock for use with a
motion picture camera, and Dr. Wilson had
sent him photographs of such a contraption.
“The night before we left,” writes Major
Chamberlin, “when I should have been
packing, I suddenly became obsessed with
the idea of ‘stocking’ my camera and pro-
ceeded to develop the ideas on the stock
that had been lying dormant fof two years,
stealing, I’'m afraid, more than a few from
Dr. Wilson’s photos.
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“I have a fairly well-equipped workshop
in the way of tools, but that night, when
time was at a premium, I found I was
mighty short on material. However, I dug
up a piece of yellow pine, 1%” by 10” and
started hysterically to hack out a stock.
This was accomplished in a very short time,
as can probably be judged from its appear-
ance in the photo.

“The method of attaching the stock to
the camera was not so easy and, besides,
I didn’t care about drilling holes in the
camera case as Dr. Wilson had done with
his.

“I cut a strip of %5 inch brass two inches
wide, bent it at a right angle and fastened
it to the stock with four brass screws. A
strip four inches long and one inch wide
was then annealed, bent to grip the rear
end of the camera, and held in place with
two screws. A %4 inch hole was then drilled
through the bottom of the long strap under
the screw hole for the tripod in the camera
and a screw having the same thread as that
for the tripod was turned out on the lathe
and a pair of wings soldered on.

“To mount the camera it was only neces-
sary to push the rear end into the jaws on
the stock and fasten it by the one screw in
the tripod hole.

“As the brass had a little too much spring
for the weight of the camera, a piece of
% by % inch steel was riveted under the
brass strap and fastened to the end of the
pistol grip by a screw. This made an abso-
lutely rigid stock that could be mounted or
dismounted in half a minute without chang-
ing the camera in any way.

“As I was not using a telephoto lens, there
was no reason to use a peep sight as on
Dr. Wilson’s job.

“The work was completed in less than
two hours, including the cussing. It wasn’t
a thing of beauty and I didn’t feel like
taking time out to checker the grip and
put on a recoil pad, but it filled the bill.

“We arrived at our destination two days
later on one of the old south Georgia
plantations in the middle of the state, near
the Florida line.

“Early the next morning, after one of
those southern breakfasts that remain long
in your memory, we started out chiefly to
‘shoot the camera.” One of the darkies from
the plantation carried the contraption and
we alternated with the shots, after the for-
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mality of flipping a nickel to see who got
the first shot with the gun or camera. Later,
when we dropped down to the Gulf for
fishing, the same system obtained.

“Aside from the pleasant memories of a
most enjoyable trip, we brought back 500
feet of as fine hunting and fishing pictures
as I have ever seen.

“This stock was as easy to handle as a
gun and, although three of the party had
never had a movie camera in their hands,
let alone work one, there was not a blurred
picture in the bunch. In no case were there
pictures without the subjects in the field.

“In passing, I would say for the benefit
of the brother who may decide to rig him-
self one of these stocks: Use it in the wide
open spaces, where men are men, etc., and
not in the wicked cities, as some cop, well-
meaning citizen or gangster might decide
that you are on the verge of starting a
little one-man revolution or about to ‘bump
off” a friend. It sure looks like one of ‘them
double-actin’ machine guns in the paper’,
as one old darky said after watching us take
some pictures about the plantation.”

R

Tonsil Removal

HILDREN subject to tonsilitis, en-

larged glands of the neck and ear trou-
bles are most benefited by removal of the
tonsils, Dr. Albert D. Kaiser of the Uni-
versity of Rochester School of Medicine
found from a study of a large group of chil-
dren for a period of ten years. Head colds
and infections in the chest, on the other
hand, were not benefited by removal of the
tonsils. Tonsils may be large without caus-
ing any trouble and mere size is no reason
for removing them.—Science Service.

—————
Food-Stuffs Field Beckons
Chemists

ONSIDERING the billions of dollars

that America spends for food, we real-
ly have pathetically little definite scientific
knowledge about food-stuffs. Says Arthur
D. Little’s Industrial Bulletin:

“Many dietitians still evaluate foods- on
the calory (heat-producing) basis, and may
or may not go so far as to recognize the
need of providing the calories from foods
of various types, including protein. Some
recognize the functions of the various vita-

Dr. Louis B. Wilson with his camera in action
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mins, and occasionally, the need for min-
eral constituents. Certain individuals seem
to need much bulk in their food, whereas
others may be irritated by bran and even
spinach and other bulk-producers, but, if
the fad of the moment is to have bulk, it
will go into many diets. While a few pro-
gressive investigators now distinguish be-
tween the various kinds of proteins and
their relative importance to the person or
animal, there is still a long way to go in
understanding the chemistry of foods, even
without regard to the peculiarities of the
needs of individuals.

“Butter fat, for instance, is not at all
simple, for one investigator was able to
separate it into some 37 fractions. Some
of these parts may be of far greater im-
portance than others. Further, the compo-
sition must vary greatly with the feed of
the animal, as is known to be true of other

fats. Recently, milk is being ‘softened’ as |

water is softened, to remove some of the
excess lime, which is apparently of more
utility to the calf than to human babies.
Thus we still know very little about such
an important food as milk, and the situa-
tion is hardly, if any, better in the cases of
grains and various other foodstuffs.

“It is still necessary to use rats and other
laboratory animals to measure the vitamin
values of foods, for adequate routine chemi-
cal determinations have not been developed.
Relatively little is yet known about the
hormones or chemical regulators of the
body, although a salutary and determined
assault is being made on this field by some
splendid workers. Some of these hormones
undoubtedly enter our bodies by way of
food. By their intelligent use we may secure
more control over our activities than we
now can realize.

“Important and promising studies are
under way pertaining to the nutrition and
welfare of the human body. Enough has
already been found to suggest great benefits
to come, but also to suggest conservatism
in making or accepting claims for universal
beneficial effect for any one food product
or ingredient. In this branch of human
knowledge, we are still in a state of great
ignorance.”—A. E. B.

————

Blindness Due to Detached
Retina is Curable

LINDNESS caused by loosening of the

retina, the actual seeing part of the eye,
can be cured or at least benefited by opera-
tion in nearly 50 percent of all cases. So Drs.
J. H. Dunnington and J. P. Macnie of New
York City have reported before the meeting
of the American Academy of Ophthalmol-
ogy and Otolaryngology. The New York
surgeons described their results in opera-
tions on a series of 150 patients.

The retina, the light-sensitive lining of
the eye, is an exceedingly thin, delicate film
of living tissue. It may be compared with the
photographic film or plate in a camera. It
rests on a tissue called the choroid, which
contains many blood vessels. From this the
retina gets its blood supply.

Sometimes the retina becomes detached
from the choroid, peeling off as wallpaper
does from a wall. When this happens, the
retina fails to get enough nourishment and
cannot function properly. The patient feels
as if a curtain were falling over part of his
eyes and he has increased difficulty in see-
ing. The retina may not become wholly de-
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Any Old Fiction Had to Do—Till
STORY Came Along

T’S much easier to fool people with pseudo-fact than with bad
fiction.

Artemus Ward once held Mark Twain spellbound for fully
fifteen minutes with a fabulous and infinitely complex description
of the right way to mine silver, hoist it to the surface, and extract
and refine the white metal.

But when he came to the point of emphasizing that only pixies
attired in green doublets and equipped with tweezers of tempered
bronze could pick up the refined kernels of silver fast enough to
make the operation profitable, a great light began to break in
upon Mark, who up to that moment had been unable to make
head or tail of the description.

First one and then the other of his bushy eyebrows twitched
convulsively. In solemn admiration he got to his feet. “Artemus,”
he said, “you have missed your calling. You should have started
a cult, and got richer much quicker.”

Ward’s “facts” were bad; yet if they had not become too en-
thusiastically bad, Mark Twain might have gone to his grave
firmly convinced that the mining of silver is just a waste of time.

As to fiction, things are different. People will consume bad
fiction as they will bad food, when good is not available, but they
are seldom deceived by either. That is why, now that STORY is
available at all the leading newsstands as well as by subscription,
the real fiction-lovers of America consume its contents first each
month, and let the substitutes come later if at all.

Regularly STORY costs 35¢ a copy, and $4 a
year by subscription. But just now you can ob-
tain a five-month subscription at the special in-
troductory price of only $1.

20 East 57th St. NEW YORK

For the enclosed §1 please enter my five-month subscription
at once.

Name .
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tached, but if not treated it will as a rule
eventually all peel off.

Modern treatment of detached retina is
based on a method first proposed by a
Swiss surgeon, Dr. Gonin. It is analogous to
spot welding, the idea being to seal the ret-
ina back onto the choroid by cauterization,
which produces an adhesive inflammation
between them. One modern method of doing
this is by driving tiny platinum-iridium
needles into the choroid. These needles
carry an electric current of from 30 to 50
milliamperes, which does the cauterizing.
In early cases this method gives as high
as 70 to 80 percent of cures. If the retina
has been detached from the choroid too long,
however, it loses its power to function, and
the patient cannot see even after the retina
has been re-attached. Consequently the
greatest percentage of cures are among early
cases.

The operation for treating detached ret-
ina is now being performed in all the major
clinics in this country.—Science Service.

While an alarm clock is not usually

“going somewhere” that it need be

streamlined, this ‘air-flow” West-

clox reflects a distinct refinement

of design which follows the trend
of modern transportation

—  ———
Gas Attack Protects Oranges

F oranges are subjected to a new kind of

protective gas attack, storage damage

from decay is reduced to a half or quarter of
the usual losses.

The gas used by Dr. L. J. Klotz of the
University of California’s Citrus Experiment
Station at Riverside is nitrogen trichloride.
It promises to combat decay-causing fungi
upon citrus fruits in storage rooms or in
loaded cars of packed fruit.

Very small concentrations of this gas do
the work satisfactorily. Equivalent concen-
trations of chlorine gas, while more toxic
to the fungi, injure the fruit rind and open
the door to greater losses later.—Science

Service.
————————

First Northern Grouse to Hatch
in Captivity
ESTLING in a human hand, the little
ptarmigan or northern grouse shown
in the accompanying illustration is the- first
baby of its kind to be hatched in captivity.
Dr. A. A. Allen, head of Cornell’s orni-
thology department, collected freshly laid
ptarmigan eggs on an expedition to the
Canadian outpost, Churchill on Hudson
Bay. Bantam hens were persuaded to act as
foster mothers in hatching the eggs which
he rushed from Churchill to Ithaca. Out of
18 egas set, only one hatched.
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Just a handful of fluff, this grouse
is the first to hatch in captivity

“Strong and doing well” is the nursery
bulletin on this first captive ptarmigan
baby.

The ptarmigan study is being made be-
cause of the similarity of this bird to the
common ruffed grouse which has been
studied by Dr. Allen for the past 10 years
under the sponsorship of the American
Game Association.

Scientists left by Dr. Allen at Churchill
to continue the study of Canadian birds
have sent back another set of 20 eggs which
are now being hatched. Several eggs have
already been broken by the foster hen
mother, but it is expected that there will
soon be more hungry mouths in Cornell’s
ptarmigan nursery.—Science Service.

— ———

United States Has Most
Telephones

HE five countries of the world having
the largest number of telephones are the
United States, Germany, Great Britain and
Northern Ireland, France, and Canada.
These are the only countries having a total
of more than one million telephones each.
A review of telephone facilities recently
completed by the American Telephone and
Telegraph Company shows that on January,
1933, the last date for which comparable
figures are available, there were in use ap-
proximately 33,000,000 telephones. Of these,
17,424,406 or nearly 53 percent were located
in the United States. Germany held-second
place with 2960,401; third place Great
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Britain and Northern Ireland with over
2,146,409; France had 1,292,254; and
Canada 1,261,245, Sixth place goes to the
other side of the globe, for Japan had
965,390.

Besides having by far the greatest total
of telephones of any country in the world,
the United States also leads in ratio to
population. This country had almost 14
telephones to each 100 of its population,
and in this classification Canada jumped to
second place with 12 telephones per 100 of
population. New Zealand is third with 10
for each 100 of its people. Denmark is
fourth with just under 10, and Sweden is
in fifth position with almost nine and one
half.

Rubber Putty

¢«PTYPLASTIKON” putty, a compound sim-

ilar in appearance and consistency to
ordinary painter’s putty, with the important
exception that it is combined with rubber,
is a new product being marketed by the
B. F. Goodrich Rubber Company. Not only
are most of the advantages of ordinary putty
claimed for the new compound but the use
of rubber is said to yield additional benefits.
Of unusual interest is the fact that this put-
ty requires no mixing, since it contains prac-
tically no oil. It effectively resists corrosive
chemicals and fumes and, because of its rub-
ber content, offers very high resistance to
moisture. Another property, peculiar to this
putty, is its high degree of adherence to
steel surfaces.—A. E. B.

Medicine Given Through Skin

ERTAIN medicine is more effective in
treating diseases of the blood vessels
when induced to enter the body by the aid
of an electric current than when given by
mouth or by hypodermic injection under the
skin, a group of New York physicians has
found. These men, who recently demon-
strated their method to the American Medi-
cal Association, are Drs. Irving S. Wright,
A. Wilbur Duryee, Joseph Kovacs, Dean
Moffat, and Joseph Wiener of the New York
Post-Graduate Medical School and Hos-
pital of Columbia University.
The medicine they use has the long name
of acetyl-beta-methyl choline hydrochloride.
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It has been found useful in treating Ray-
naud’s disease and certain other ailments,
including chronic arthritis, because it im-
proves the local circulation of blood.

When this medicine or similar ones are
given by mouth they have little or no effect.
When given by injection under the skin or
into the muscles, the action is very transient
because the medicine is quickly destroyed
by the blood. When injected directly into
the veins it is highly poisonous. But given
by what the doctors call galvanic induction
through the skin its effects are more pro-
longed and hence more satisfactory, they
found.

While the treatment is not a “cure” for
rheumatism or chronic arthritis, it gives
striking results, reducing the swelling, in-
creasing the general activity of the joints
without pain and making the patient more
comfortable.

An asbestos bandage soaked in the med-
icine is wrapped around the affected limb
or joint. Over this is placed a flexible metal
plate which is connected to the positive pole
of a galvanic generator. A moist pad elec-
trode placed on the back is connected to the
negative electrode and the current turned on
and slowly increased.

The electric current breaks the medicine
down into ions which are carried, according
to the principle of ionization, into the skin.

Because the medicine is slowly absorbed
through the skin it does not have a poison-
ous effect as it does when injected directly
into blood stream, Dr. Wright explained.
But it does have a very striking effect on
the circulation and other body functions.
The blood pressure decreases and the pulse
rate increases slightly. There is flushing and
sweating and an enormous output of saliva.
The basal metabolic rate, indicator of the
rate at which the body is converting food
into energy and tissue, also increases enor-
mously. The temperature of the skin at the
finger tips increases five or ten degrees.

As a result of all this, the rheumatic pa-
tients are more comfortable and can move
their limbs more easily and freely. The pa-
tients suffering from Raynaud’s disease or
similar disturbance of the blood vessels have
less pain, better circulation and rapid heal-
ing of the ulcers which are sometimes a
feature of their ailments.—Science Service.

et ————

3

Engineering Construction Uses
Refrigeration

ETAILS of an interesting use of re-

frigeration in foundation work has
just come to our attention in connection
with a complete report of the building of
the vehicle and pedestrian tunnels under
the Schelde River at Antwerp, Belgium.
These two tunnels, of which that for vehi-
cles is 5801 feet between portals and that
for pedestrians 1750 feet, were begun in
January 1931 and were officially opened in
the fall of 1933.

It was necessary to sink the ventilation
shafts at each end of these tunnels through
water-bearing soil. To sink these shafts 70
feet in diameter and 87 feet deep, free from
internal bracing, the ground was first frozen
in a circle by a unique method. First, 116
holes were bored in two sets, one in a
circle 86 feet in diameter and the second
in a smaller circle of 78 feet, the holes
being spaced on the circumference at dis-
tances of 4%% feet. In each of these holes,
six-inch pipes, sealed at the bottom, were
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sunk to a depth of 90 feet. Inside each
outer pipe a two-inch open-ended pipe was
inserted. Through this inner pipe a brine
refrigerating solution was pumped down-
ward. Reaching the closed bottom of the
larger pipe, this brine escaped upward in
the space between the smaller and larger
pipes.

Four months of pumping brine through
these pipes sufficed to create a solidly
frozen wall surrounding the circular space
which was to be excavated.

Our readers will remember that other
instances of refrigeration in construction
have recently been described in ScienTiFic
AMERICAN. The most notable, perhaps, is the
process of refrigerating the concrete of
Boulder Dam as fast as it is poured in order
to remove the heat generated by setting.

—————

Ice Cream While You Wait

HAT is probably the most rapid com-

mercial ice-cream freezer in the world
has been put on the market by a Los
Angeles inventor. Ice cream and frozen
novelties are produced in from 15 to 45
seconds.

To make ice cream the mix is simply
poured down a central hollow shaft where
it is atomized by a spray spindle driven by
a Y44 horsepower motor, being  sprayed
against the walls of the chamber which are
refrigerated to —20 degrees, Fahrenheit,
with methyl chloride. The shaft head travels
up and down, driven by a 145 horsepower
motor, and as soon as the material has
frozen sufficiently, a cutter head automati-
cally removes it from the walls, molding
and discharging it. This operation requires
30 to 45 seconds.

Frozen novelty confections can be pro-
duced almost as quickly. If the mix is
poured in first and followed by fruit juice
or fruit pulp, the finished product will be
ice cream with a fruit core. These confec-
tions are free of disagreeable ice crystals
and smooth in texture, because of atomiza-
tion and instantaneous freezing—A. E. B.

Multiple-Burning Christmas Tree
Lamp

NEW small multiple-burning Christmas

tree lamp which, unlike the series type,
does not affect the other lamps in a string
when it burns out, has been developed by
the Incandescent Lamp Department of Gen-
eral Electric Company at Nela Park, Cleve-
land, Ohio.

Slightly larger in size and using only a
little more electricity than the well-known
series-burning variety, the new lamp does
not cut out the others of a string when it
burns out. This eliminates the time and trou-
ble always experienced with the series-burn-
ing string in finding the burned-out lamp
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The multiple-burning Christmas
tree light (left) compared with old

among eight that have become extinguished.
Its longer burning life of 500 hours offers
another advantage to the user. The new
lamp has a candelabra screw base, and is
designed for use on circuits from 110- to
125-volts.
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How Ear Canals Control Body’s
Balance
ONCLUSIVE evidence showing exactly

how the semi-circular canals inside the
ears maintain the balance of our bodies
was presented by Dr. J. W. McNally of Mec-
Gill University, Montreal, at a meeting of
the American Academy of Ophthalmology
and Otolaryngology. The experiments he re-
ported are said to be the first conclusive
evidence for the theory scientists have held
concerning the function of the labyrinth in
maintaining balance.
On each side one of the semi-circular
canals is horizontal and the other two are
vertical. The horizontal canals are the ones

A real novelty in razors—a maga-
zine type in which the sealed pack-
age of blades is a separate unit.
Left: The key of the sealed maga-
zine is inserted in a slot in the razor.
Above: A slide on the magazine is
pulled and pushed, ejecting the old
blade from the razor and inserting
a new one. When the key of the
magazine is withdrawn, the new
blade is automatically aligned.
Right: For periodical thorough
cleaning, the handle of the Schick
razor is separated, scissors-like, re-
leasing theupperblade-holding parts
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having to do with turning movements from
side to side. The vertical semi-circular can-
als and chambers called utricles keep the
head level and steady and maintain the
body’s position once it is established.

The three semi-circular canals together
are called the labyrinth of the ear, and Dr.
McNally found from investigations on frogs
that this labyrinth is essential for normal
behavior and that even the simplest move-
ment may stimulate all of the labyrinth.—
Science Service.

Diesel Engine Cylinders Built By
Arc Welding

LAZING new trails in the construction

of Diesel engines, F. B. Stearns, Cleve-
land, Ohio, is building an experimental
Diesel embodying arc-welded cylinders for
use in marine type engines. Since both
weight and space are at a premium, castings
were discarded and arc-welded steel used
for the cylinders and other parts.

The design and arc welding of these cylin-
ders was a difficult problem since some 16
pieces are required for each cylinder and
the tolerance on the finished work was ex-
ceedingly small. The inner sleeve is of case-
hardened steel and the outer portions of
mild steel.

The arc welding was done by The Thorn-
ton Company, using welding machines and
Fleetweld electrodes manufactured by The
Lincoln Electric Company, Cleveland, Ohio.
These are said to be the first arc-welded
Diesel engine cylinders ever built.

e

Cod-Liver Oil for Industrial
Workers

TUDIES by sick benefit associations,

the Metropolitan Life Insurance Com-
pany, and the United States Department of
Public Health show that over 40 percent of
the lost time by wage earners is caused by
colds and respiratory diseases.

During the past winter a study was con-
ducted to determine the value of cod-liver
oil for reducing lost time of wage earners
caused by colds and similar troubles. Three
hundred and eighty-nine men and women
employed at a variety of tasks such as of-
fice work, light machine work and heavier
machine work were fed five tablespoonfuls
of cod-liver oil per week at their forenoon
rest period. Three hundred and nine men
and women . of corresponding age, weight,
general living conditions and employed at
identical tasks did not receive cod-liver oil
and thus served as controls. The experi-
mental period was 20 weeks long.

The experiment showed that by feeding
vitamin-rich cod-liver oil to average in-
dustrial employees the number of severe




NOVEMBER - 1934

colds can be materially reduced, the num-

ber of persons having no colds may be in-

creased, and the amount of lost time from

work may be very significantly decreased.
— ————

Air Conditioning May Increase
Gold Supply

HE famous Robinson gold mine, in the

Rand, near Johannesburg, has con-
tracted for an installation of air condition-
ing equipment that is expected to make it
possible for men to work at depths pre-
viously uninhabitable. Says Industrial and
Engineering Chemistry:
duces about half the world’s gold with the
amount definitely limited by conditions in
the deep mines, some of which already ex-
tend to 8000 feet below the surface. Here
temperatures from 100 to 120 degrees,
Fahrenheit, combined with a humidity from
90 to 100 percent, definitely limit operation,
and while there is reason to believe that
the richest deposits of gold lie at still
greater depths, it has been humanly im-
possible to work them.

“The plan is to force dry, cold air, travel-
ing at a rate of approximately 30 miles an
hour, to the lowest parts of the mine. This
will cool and dehumidify, as well as thor-
oughly ventilate, these remote depths where
men strive for the precious metal. This first
installation in the Robinson mine must be
regarded as something of an experiment on
which a half million dollars is being risked,
but the chances for success are large and
the return on the operation promises to be
most gratifying. There are doubtless other
instances where air-conditioning will allow

further production of gold. We are told that '

in Nevada, for example, some mining op-
erations were abandoned because of work-
ing conditions in the mines, even though
not so deep as those in the Rand, rather
than because of lack of ore.

“A great increase in the production of
gold, according to the economists, would
support amply any possible trade revival,
enable the world to return to the gold
standard, greatly restore confidence, and
cause commodity prices to rise. In fact, it
would quickly change the present world
economic situation and multiply the num-
ber of those who can smile.”—A. E. B.

e L R

Fooling the Fish

FTER reading the article “Angling Has
Scientific Angles,” in our July number,
Mr. Paul L. Rittenhouse of the United
States Printing and Lithograph Company,
Chicago, obtained some nickel chrome wire
from the Gilby Wire Company, and used it
as a fishing line duriig a recent trip. A
report of the results obtained follows:
“Its advantages over silk line for deep
trolling (as well as for shallow trolling) are
quite interesting. The sensitivity to nibbles
is an entirely new sensation—just exactly
as though one were connected with the fish
by a telephone line. It is obvious that be-
cause of the absolute lack of stretch in this
wire, a very flexible rod must be used for
sizable game fish from three to ten pounds
weight, as the danger of pulling the bait
out of the mouth of a game fish, which is
usually lightly hooked, is much greater. . . .
“I not only failed to lose a single fish,
but actually hooked every fish that struck,
with perhaps one exception.
(Please turn to page 274)

“The Rand pro- |
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CHEMICAL FORMULARY

First Edition— 1933

An up-to-the-minute collection of practical formulae.

NOT A REVISED EDITION
BUT A COMPLETELY NEW BOOK

A condensed collection of valuable, timely; prac-
tical formulae for making thousands of products
in all fields of industry.

A boon for: Chemists, Engineers, Technical
Workers, Purchasing Agents, Executives, In-
structors, Sales-Managers, etc.

It bridges the gap between theory and practice.

One formula may be worth hundreds of dollars to you.
What is it worth to have at your finger-tips actual
practical commercial formulae for making thousands
of different useful products for your own use or re-
sale? Over sixty industrial chemists, professors
and technicians in many branches of industry have co-operated to make
this the most modern work available—not just another book of recipes.

You will find, in The Chemical Formulary, methods for making :

Abrasives, Adhesives, Alloys, Anti-freezes, Anti-corrosives, Antique-Finishes, Antiseptics,
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but give one at least a few valuable ideas.
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TRADE MARKS

AND

UNFAIR COMPETITION

By ORSON D. MUNN

A TrabE MARK is an intangible asset of a business, yet its
actual value may grow so large that it becomes the very founda-
tion on which depends the whole structure of the business.
Because of this fact, every business man should have avail-
able such information on trade marks as will enable him to
judge with a fair degree of accuracy the desirability of any
mark which he may be considering.

Here, in one handy volume, written in non-legal terms, is
a simple yet comprehensive interpretation of the Federal
statutes and the body of common law relating to trade marks
and unfair competition.

Price $1.00 postpaid

Published by SCIENTIFIC AMERICAN
24 West 40th Street, New York, N. Y.




THE AMATEUR ASTRONOMER

Conducted by ALBERT G. INGALLS

XTREMELY few have made Gregorian

telescopes, but Mr. W. F. Decker,
whose romantic address is Mizzentop,
Christmas Lake, Excelsior, Minnesota, has
made one having an added reflection and a
side-door eyepiece (non-perforated type).
He describes it thus:

“The difficulty of making an optical flat
or an accurate spherical mirror for testing
purposes only, need no longer deter the
amateur who has the ambition to make a
compound telescope; these accessories are
not absolutely necessary, as once believed.
Kirkham’s method of testing Gregorians
from foci is entirely practical and within
the capacity of anyone who can make a
good Newtonian telescope.

“My first telescope, illustrated in the De-
cember, 1933, number of SCIENTIFIC AMERI-
CAN, was a six-inch Newtonian. I afterward
made an eight-inch, f/9, Newtonian which
proved so much better than the first that I
had no further use for the six-inch. It then
occurred to me that I might use the six-
inch tube for a small Gregorian.

“I decided, in the first instance, on a 6-
inch f/5 primary, with a-1.75-inch sec-
ondary, making p=7.5 inches. These values
are in proportion to Hindle’s example in
‘Amateur Telescope Making’ and fit into
my 54-inch tube as though it were made
for them. It took just one month of my
spare time to make the change, and I now
have a good compound telescope of con-
venient dimensions and considerable mag-
nifying power. Because of the small size of
my primary, which was limited by the size
of my old tube, I did not seek a very high
magnifying power; but the new telescope is
very satisfactory, and I feel amply repaid
for the effort.

Optical Lcy— Out /’or

Mr. Decker

and his Gregorian

“My Gregorian is of the non-perforated
type. (See drawing.) I use a one-inch
prism located about a foot from the primary
mirror. This comes near enough to the
declination axis to make the eyepiece al-
ways convenient. Instead of an adjustable
adapter tube, I slide the block which car-
ries the eyepiece tube between two of the
strips of my wooden telescope tube, and
pick up the focus wherever it may be. 1
have a thumb screw adjustment for ac-
curate focusing.

Gregorianp Telescope

“While it is necessary to keep rather
closely to the values of f, p and p’ employed
in determining the RC of the secondary, the
latter can easily be figured by Kirkham’s
method, even though f and p’ vary slightly
from assumed values. This is fortunate, for
it is extremely difficult to keep these dimen-
sions from varying slightly during final
polishing and figuring.

“It is better, in this case, to keep the
value of p constant, and absolutely neces-
sary to figure the mirrors accurately.

“The primary must be a true paraboloid
and the secondary a true ellipsoid. It both-
ered me at first to know how I was to de-
termine when the secondary was correctly
figured; but I found it was only necessary
to apply the test for a perfect spherical sur-
face; in other words, an apparently flat sur-
face, with the pin hole at one focus and the
knife edge at the other. In such a test an
ellipsoidal surface will appear perfectly flat
at the outer focus. This test is really more
delicate than Foucault’s center of curvature
test, for the reason that conditions are pre-
cisely the same as when a star is under
observation—which is not true in the other
case.

“Any variation of f, p or p’, of course,
varies the amplifying power slightly, but
this is relatively unimportant.

“It took me several hours to line up the
optical elements properly, as this is tedious,
but only slight adjustments were after-
wards necessary.

“I secure the telescope to the saddle by
means of leather straps, and take it into
the house when not in use. My long focus
Newtonian fits into the same saddle.”

Figures 1, 2, and 3, show the optical lay-
out and details,
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Mr. Decker’s drawing of the optical layout and details of his Gregorian
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Amateur Telescope Makers

To make a GOOD telescope requires suitable materials.
You cannot afford to fail because of poor stuff.

We offer supplies selected after long experience, at
prices extremely low considering their high quality.
A six-inch telescope MIRROR OUTFIT:—glass, abrasives, pitch

and rouge;—All you need to grind and polish a GOOD
parabolic concave mirror is only...................... 8

A suitable EYEPIECE:—positive, achromatic................... $4.00

A one-inch prism:—a really accurate one—that will not intro-
duce the distortions found with poor ones, that ruin the defini-
tion of even a good mirror....................L $6.00

With these, and patience and intelligence, you can make a

REAL ASTRONOMICAL TELESCOPE.

We will also answer your questions and test your mirror.
These services are free. Write for our price list of supplies.

JOHN M. PIERCE 11 Harvard St., Springfield, Vermont

A 9-inch reflecting telescope. The
mounting was made by the Rev.

John J. Goergen of the Marist ‘
Novitiate, Prince Bay, Staten Island,
N. Y. and Father McKenna, a fel-
low-professor at the same institu-
tion, with the assistance of two stu-
dents, as was the observatory below

AMATEUR TELESCOPE MAKERS

We ship materials anywhere at the lowest possible prices for first quality merchan-
dise. Reflector Making kits include glass discs of proper thickness, eight grades of
Abrasives, Polishing Materials and Simple Instructions; sizes 4” to 12”.

Eyepieces; Prisms; Rack and Pinion Eyepiece Holders; Finders, Cells; Com-
plete Mountings and parts, finished, rough cast or pipe fittings; Silvering and Lac-
quering; Books on Telescope making and amateur observing; Technical advice and
mirror tests free of charge, our service is yours until your mirror is finished; Com-
plete Equatorial and Portable Altazimuth Telescopes ready for use.

Send 6c¢ in stamps for 24 PAGE FULLY ILLUSTRATED CATALOGUE,

TINSLEY LABORATORIES
3017 Wheeler Street

O much for Mr. Decker’s Gregorian.

From another worker who is making a
Greg we have received the following com-
ments, suggesting that the Greg is not a
suitable job for a beginner (we constantly
receive inquiries from beginners who want
to tackle one as their maiden job) :

“The biggest job about the Gregorian
is the mounting. I find that the positions of
the Greg mirrors are very critical. Unless
they are exactly right, you get blurred im-
ages with tails. It is a tough job to line up | —
a system of this sort, and it is highly im-
portant that provision be made for adjust-
ment in every direction—lengthwise, cross-
wise, tilting, and so on—and for locking the

Berkeley, California

TELESCOPE MIRRORS
ALUMINIZED

Evaporation Process

Wimn. Mogey & Sons, Ine.

Founded 1882
Highest grade visual and photographic re-

parts firmly after they are once set cor-
rectly. A Greg is not a job for a beginner
—it’s a difficult job for any one. The high
magnification of the Greg results in a small
field, and it is hard to keep objects in view.
Jupiter sails across it like an airplane.”

Aluminum provides the most perfect reflecting surface
known today. It is practically non-tarnishing even in
the poorest atmosphere. Coat is more permanent than
silver. Cost is reasonable. No lacquer required. Prices
furnished on request.

AMERICAN TELESCOPE CO.
4008 Addison St. Chicago, IlI.

W e Have the Following Telescope Parts

fracting telescopes. Write for catalogue.

Plainfield, N. J.

AMATEUR TELESCOPE MAKERS

You will certainly be interested in our new
plan of helping you construct your telescope.

Write for BULLETIN G-34
SUPPLIES
ALVAN CLARK & SONS CO.
60 Day Street, W. Somerville, Mass.
Factory, Cambridge, Massachusetts

For Sale for Immediate Dellvery
Penta Prism, }ith of inch
Large Prism, total refiection 90 degrees, 13 inch $4 00
l*ol(usmg adjustable eye-piece with eye and field
ens >
Prector achromatic objective 7% inch focus by
1% inch, two lens, brass tube
Objective14in. focus achromatic lens, 1% in. dia.....

WEIL’S CURIOSITY SHOP
20 South Second St. Philadelphia, Pa.

PARTS

.$3.00
$1.50

Optical Specialties

For the student, chemist and amateur as-
tronomer. Catalog listing spectroscopes, tel-
escopes, microscopes, grating replicas, lenses,
prisms, ultra-violet lamps and filters, etc.
ten cents. Refunded on dollar order.

LABORATORY SPECIALTIES CO.
Box 125 Wabash, Indiana

MIRRORS SILVERED
and LACQUERED
BRASHEAR’S PROCESS

6”7—$2.25; 8” to 10”"—$4.00, Not Prepaid
Let an experlenced chemist silver your mirror.
B. OUTHER, Ph.D
Pmsburgh

239 Beverly Road 16, Pa.

. Tog_llhfsl EYfPlll‘EichTh

| | quip your kit with at least one or two solid oculars. ey

-TELESCOPE D[AKERS | have a transparency ten percent greater than the two lens
, i $ form and are free from troublesome ghosts. This together

geii;agﬁg&;pﬁ%tg&l? gty'? g:’slclg tlhytasgtﬁa%t/glet%ci%ﬁe with perfect achromatism makes them ideal for planetary

guaranteed quality. Complete set, including 2 glass detail. Focal lengths ‘/;;' a;ﬂ](ljcl{l:)LSON ~~~~~~~~~~~~~~~~ price $6.00
discs, abrasives, pitch, beeswax and rouge, for only $5 . Chicago, Il

C.
2912 N. Racine Avenue
PRISMS GUARANTEED SATISFACTORY

5" or 11/16"—$1; 1”"—$2.75; 1Y2"”—$4.50; 195" —8$6.
ALUMINIZE

EYEPIECE HOLDERS, rack and pinion, im-
proved model,
RAMSDEN EYEPIECES—‘ﬁnesg quality Aluminum deposited by evaporation and con-
e A 0 e ann e LGl S 50 | | densation in high vacuum makes an ideal sur-
$3.00 face for telescope mirrors and secondaries.
Prompt service on mirrors up to 14 inches.

Va” OF 2" F.Luwwveeeresrvssssnnnns $4.00; 1” F.
%” F.L. 3 lens eyepiece stand I'/4” dia...

Opaque and half coatings of other metals to
order.

Precision made, Standard (Y4"”—$7.50
lenses

The observatory made by Fathers
McKenna and Goergen. Its radius
is six feet. The roof is made of
wainscoating covered with canvas,
and revolves on eight two-inch ball
bearing casters. The main part of
the building is octagonal in shape

72X PERISCOPE made by WOLLENSAK

Cost Government $67.50. .50

ADJUSTABLE SPIDER PRISM HOLDERS.....$2.50

Free catalog on Telescopes, Microscopes, Binoculars,

etc. Complete Instructions for Telescope Making, 10c.
PRECISION OPTICAL SUPPLY CO.

991 E. 163rd Street New York City

Prices Reasonable

LEROY M. E. CLAUSING
5507-5509%; Lincoln Ave. Chicago, Il
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ALL ELECTRIC
I ALL-WAVE AIR SCOUT

B oNLY SET OF ITS KIND IN THE WORLD

This powerful Iittle set
operates directly from
any house lighting cir-
cuit, either a.c. or dc.
It brings in all stand-
ard broadcast stations
and also police calls,
fmel'gn stutionxs.1 code
and trans-Atlantic
W Invented by H. G. Cisin | plione conversations.
Pat. Pending. U, 8, Ser. No, 692.586 {"yes five plug-in coily
to cover band from 10 to H30 meters. Compaet and
light—makes an ideal portable, Will operate several
headsets simultaneously. Works on a short indoor aerial.
COMPLETE SET, with two tubes, carphoue, two
coils covering hand from 70 to 550 meters.
ready to plug in and use.. Postpaid  $8.50
Same as above, less earphone.. Tostpaid  $8.00
Three extra plug-in coils to co and from 10 to
70 meters—>&0c each.
All Electric Air Scout Amplifier—works with electrie
or battery models. Connects to set in place of ear-
phones. Three tubes, dynamiec speaker. Enormous
voliune. Foreign stations on speaker. Ready to use
including tuhes. $12.50
Free Circulars available.
_Battery-Operated All-Wave Air Scout complete
with tuhe, earphone, two coils ready to use (less in-
EXDENSIVE DHAtteries) e $5.95 postpaid I
ALLIED ENGINEERING INSTITUTE

Est. 1921
98 Park Place - Dept.SR - NewYork, N.Y.

600 POWER MICROSCOPE $Q 50

Triple Objective Brownscope *‘Professional”

THE NEW SUPER- POWI‘R 199X TO 600X
BROW’\IS(‘OPE The QUALITY microscope
hmh power at low

made. Nickeled

cost. Substantislly and preci
tube and machined brass parts. Compound lenses.
Large concave mirror. Heavy tilting base with
lever for locking it at any angle. Fine rack and
pinion focusing with TWO adjusting wheels.
Power 100X to 600X in six steps. Power is varied
by rotating the dust-proof 3 objective nosepiece,

or by adjustment of the evepiece. Comes complete
with fine wood carrying prepared and plain
stides, instruction book, and ela wborate 6 piece
set of dissecting instruments mounted in carrying
case. Only $8.50 postpaid.

Optical Catalog Free

BROWNSCOPE CO. *Riei% a3k N

AMATEUR TELESCOPE
BUILDERS
Over 25 years manufacturing quartz
and glass opties for scientific in-
struments is your assurance of cor-
rect optical parts and supplies.
A. D. Jones Optical Works
Cambridge, Mass.

Write I'or
Price List

SPRlNGFIELD RlFLE MODEL 1903

Cal. 30, 83 pounds, 43 inches long, 24 inch barrel, as-
sembled and refinished, without bayonet at reduced price,
$16.50. Ball cartridges $3.50 per 100. Illustrated catalog,
1933, 364 pages, Army-Navy equipment, mailed for 50
cents. NEW circular for 3c stamp. Established 1865.

FRANCIS BANNERMAN SONS, 501 B’way, N. Y. City

--all different—can be built with the aid
of PLOT GENIE, Endorsed by editors

and American Fiction Guild, widely used
hv successful authors and Motion Picture
Studios. Equally valuable to professional
or new writer. Booklet free.

RNEST E. GAGNON CO.
Dept. 193A 1541 N. Western ‘Ave. -y
Hollywood, Calif.

AGENTS 500% PROFIT
GUARANTEED GOLD LEAF LETTERS

For Store fronts and office windows. Anyone can put them
on. Free samples. Liberal offer to general agents.

METALLIC LETTER CO. 440 N. Clark St.. Chicago

‘ ON YOUR GUNS:

Don’t let your guns stand idle in
the corner, accumulating cobwebs,
waiting for that ‘““dream” hunting
trip. Use those guns regularly
right at home to improve your shooting
and win valuable prizes.

Send six cents in stamps for full informa-
tion about the National Rifle Association
plan for improving your shooting, at
home—and a sample copy of THE
AMERICAN RIFLEMAN magazine.

NATIONAL RIFLE ASSOCIATION
872 Barr Building

[
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Washington, D. C.
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THE SCIENTIFIC AMERICAN
DIGEST

(Continued from page 271)

“The ScCIENTIFIC AMERICAN article sug-
gested fine gage wire chiefly for its low
visibility. I do not know the mental process
of the fish well enough to know whether
this is actually a fact, but it is a fact that
this fine wire actually disappears as soon
as it strikes the water.

“I expected to have trouble with kinks,
but found no such trouble except when land-
ing a fish, which I always do with my hand
over the side of the canoe.

“Accurate casting for bass is obviously
impractical with this line, but I found that
short casting under rapids where the large
fish come, supposedly to get an easy meal,
is entirely practical.

“An additional important advantage is
that this wire line seems to free itself en-
tirely from water when reeled in, which
avoids the awful bore of drying silk line.

“Having caught lake trout and wall-eyed
pike exclusively on this trip, it is evident
I was not dealing with fish that swallow
the bait. In fact, almost every fish I caught
was extremely lightly hooked.”

— —
More About Fire Walking

AN a human being walk barefooted over

red-hot stones? A note on this ques-
tion, published on page 260 of the May
number, has brought the following com-
ment from “T.N.S.R.” of Madras, India, a
medical worker.

“I was an eye-witness to at least two fire-
walking ceremonies and was indeed struck
by the remarkable freedom from injuries
which characterised the ritual. At one of
these which I saw at Pallavaram, in the
Chingleput District, there were 18 men of
ages from 18 to 65, who participated in the
ritual. The fire was about 16 feet by 12
feet by 4 feet deep and was made up of
huge logs of wood which were allowed to
burn for over six hours before the men
went into it barefooted and with only a
wet loin cloth on their person.

“These men took a bath immediately be-
fore they got into the fire, and with the
wet loin cloths on their person, freely
walked over the red-hot embers, chanting
some weird religious songs.

“The only rational—at all events, what
appeared to me to be rational—explanation
was that these fire-walkers smeared their
bodies with the juice of some leaves, which
had the remarkable property of desensitiz-
ing the skin to fire. Other explanations
ascribe the freedom from injury to mystic
and occult powers, and to religious fervor
in the walkers, which transcended all phys-
ical feelings.

“In the second instance 55 men took part
in the ceremony but only one was hurt. If
the whole thing was a fake, how can we
explain this observed fact of one man being
injured?

“I honestly feel it is not a stunt. But, at
the same time, I cannot for one moment
reconcile myself to the idea that fervor,
however deep, can save the victim from
physiological injury. It must therefore be
some sort of cocaine effect that is induced

—

AUTHORS,

Writers, Speakers

Technical and Scientific Subjects

Your manuscripts, college
theses, speeches edited and
criticized for style and diction;
suggestions for rewriting giv-
en; possible markets quoted—
$1.00 per thousand words.

Every manuscript “serviced”
by two active editors of long
experience.

Speeches and manuscripts
prepared or rewritten at special
rates. House-organs edited and
proofread.

Highest references

TeEcH EpITORIAL SERVICE
26 WesT40TH ST., N. Y. C,

“The title should read: ‘Why People
Don’t Like Us’. The book shows
what qualities are displeasing to
others and how they may be elimi-
nated”.—New York Sun.

By DoNALD A. LAIRD,
Ph.D., D.Sc.

Professor of Psychology
Colgate University

200 Pages 6 x 875 12 Chapters

IT matters little how much you know,
how good looking you are, how much
money you have, if you are out of tune with
the people and things about you. If you are
““maladjusted’”’—a social or business mis-
fit—you can’t go far in this world.

No less than 10,000 tests were taken of
business men (originally paid for) to de-
termine just what personality characteris-
tics made their owners unpopular with
their fellows. The study produced evidence
that SOME FORTY:SIX TRAITS ARE
OF DEFINITE IMPORTANCE IN DE-
TERMINING THE EMOTIONAL AT-
TITUDE OF OTHER PEOPLE TO-
WARD US. These traits the author dis-
cusses in detail.

The layman who has never had guidance
in analyzing his own failures and short-
comings will find this book interesting and
helpful. The author has purposely written
this volume in non-technical language.

$265 postpaid

SCIENTIFIC AMERICAN
24 West 40th St. N. Y. C.
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How to make your inventions pay—
How to secure the utmost in legal
protection —

The man who conceives
an invention has before
him a vision of rewards,
but much must be done
before that vision be-
comes a reality. There
are patent rights to be
secured, pitfalls to be
avoided, business op-
portunities to be sought
and handled in certain
ways. To guide him on
his way is the aim of
this book.

Just published—2nd edition
Inventions, Patents
and Trade-Marks

By Milton Wright

Attorney and_Counsellor at T.aw, formerly
Associate Editor, Scientific American

5% x 8, $2.65 postpaid
Send orders to

SCIENTIFIC AMERICAN
24 West 40th St., New York, N. Y

INVENTORS

Time counts in applying for patents. Send sketch
or model for instructions or write for free book,
~ ““How to Obtain a Patent”” and ‘‘Record of Inven-
tion’” form. No charge for information on how to
proceed. Clarence A. O’Brien, Registered Patent
Attorney, 548-V Adams Building, Washington, D.C.

I SELL PATENTS

If you wish to add New Productstoyour line,
or have a good Patent to sell, write me—

CHARLES A. SCOTT

Iistablished 1900
773 SA Garson Ave.

250 pages,

Rochester, N. Y|

—INVENTION IS ONE PROBLEM
Developing the invention for its
commercial value is another problem

We are concerned with developing the commercial value
of useful inventions that have good patent protection.
If you have such an invention, submit it to us and
we will give it careful consideration.
All communications treated with strict confidence.
We have been developing inventions since 1910.

THE MERRILL COMPANY
343 sansome St. San Francisco, Calif.

INVENTOR’S UNIVERSAL EDUCATOR

Contains 900 mechanical movements; 50 Perpetual Mo-
tions; instruction on procuring and selling patents and
selecting an attorney, etc. Suggests new ideas. Price $1.00
postpaid in U. S. A. Address Albert E. Dleterlch

602H Ouray Building, Washington, D.

INVENTIONS WANTED

PATENTED—UNPATENTED
any size, any material, for any legitimate purpose.
Bosley Mfg. Co., 79 High St., Torrington, Conn.

Experimental and Model Work

Fine Instruments and Fine Machinery
Inventions Developed
Special Tools, Dies, Gear Cutting, Ete.

HENRY ZUHR, Inc., 187 Lafayette St.,, N. Y. C.

ELP ror INVENTORS!

Millions have been made from ideas properly de-
veloped and protected. Send us a rough sketch or
model of your invention and we will submit com-
plete report backed by thirty years’ experience.
Confidential service; bank references furnished.
Modern equipment. We also manufacture inven-
tions in any quantities at low cost. IFree booklet
““Making Inventions Pay’’ sent on request.

CRESCENTTOOL COMPANY, Dept.H,Cincinnati,0.
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in the walkers by the previous application
for some days or hours or even perhaps
minutes, of some powerful juice which,
while producing this effect, is not washed
away by the bathing to which the walker
subjects himself before the assembled audi-
ence—apparently to show them that they
had nothing on their bodies to protect them
from the fire.

“I would like that you invite a free ex-
pression of opinion on this matter from
your readers over the globe.”

—_——

Tail of White Rat is Mexican
Medicine

EIRD medical prescriptions that savor

of the long-ago are faithfully followed
by Zapotec Indians, it appears from an un-
published report by Dr. Luis G. Cabrera,
formerly of the Mexican Department of
Anthropology.

The tail of a white rat placed against the
heart will cure St. Vitus’ Dance, these In-
dians of the Monte Alban region believe.
Blood of frogs or snakes mixed with lard
forms a pomade to stop bleeding. Surgery
is unknown among the modern Zapotecs.
Broken bones are set in rigid leaves of
maguey.

Powdered frog is the remedy for dropsy.
River sand is taken for intestinal obstruc-
tion. Scorpion bites are treated on the prin-
ciple that like cures like. To heal the bites,
scorpions are mashed up in mezcal, an al-
coholic drink which Mexicans also use to
prime gasoline stoves when they refuse to
burn.

These Indians are innocent of ordinary
facts of anatomy, such as circulation of the
blood.

Except in cities, Mexico has few doctors.
Only in the large towns are there modern
drug stores, with druggists. who understand
modern remedies. Medicine is largely in

are no longer skilled as they were in pre-
Spanish times, when Indian science was
better regulated.

However, in the past few years, state
health departments have grown up. The
federal government sends trained health
squads to scenes of epidemics, and uses the
rural schools to instill health propaganda.

The writer just witnessed vaccination of
Mixtec Indians against smallpox during the
weekly market day in Tlaxiaco, when thou-
sands come in from the hills. Local troops
pushed the first unwilling subjects into the
tax collector’s office where one visiting gov-
ernment doctor and five school teachers
made inoculations. The first Indians vac-
cinated, resentful of their companions who
had thus far escaped, caught the others and
brought them in themselves. Indians are
not afraid of being hurt by vaccination.
In fact, they are likely to have faith only in
treatments which hurt or draw blood.—Sci-
ence Service.

+

Photoelectric Relay for A. C.

NEW photoelectric relay, designed to

operate on 110 volt 60 cycle A.C.,, is
normally supplied with contacts having 2
amperes, A.C. non-inductive load capacity.
A speed of 600 operations per minute can
be consistently maintained. The circuit can
be so arranged that no plate current is drawn
from the amplifier tube except while the
light beam is interrupted, thus increasing

the hands of native curanderos, and these’
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The Type RF-6

TERROMETER

Patent Pending

A Geophysmal Inslrument
For Exploring The Subsoil

Representing the most modern means for
detecting the presence of buried or sub-
merged masses of electrically conductive
materials, such as gold, silver, copper,
aluminum, brass, iron, ore beds, metallic
deposits, etc. Economical and simple to
operate. Highly sensitive. Moderately
priced. Write for Catalog G, which de-
scribes this most modern method of ex-

ploring the subsoil.

ENGINEERING RESEARCH CORP.
Suite 326, Giddens-Lane Bldg.

Shreveport, Louisiana

AMAZING NEW INVENTION’
°

Prastieal,
electric

ﬂ" all. E G ey
ama, wto nt. L.
$8.95 comple nd for H(LI—., clreidlur,

3 ready-to-use sot-up

J THOS. RHAMSTI NE'
299 Mich.

Controls lights,
wigns, displays,
bells, ete., easy
slarm set-up.
Many novel usea!

oF BOOKS oN

SCIENTIFIC SEXUALIA
ANTHROPOLOGICAL%
ESOTERICA
UNEXPURGATED CLASSICS
EXOTICALLY ILLUSTRATED

Racial Arts of Love
MAGICA SEXUALIS

All FALSTAFF anthropological books on
the Love Relations of Mankind are enthrall-
ing, highly informative documents by au-
thorities of international repute. That is
why the FALSTAFF list of permanent sub-
scribers reads like a “Who’s Who” of

America’s Sophisticated Intellectual Aristocracy

FALSTAFF PRESS

Dept. 118, 230 Fifth Ave., New York, N, Y.
Please send me free illustrated
catalogs of Amatory Curiosa.

4 |
O
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Corn Exchange
Bank |
Trust Company

13 WILLIAM STREET
and
73 Branches located in

Greater New York
Established 1853

. The Midget Slide Rule

n \Is a 12 In. straight slide rule in pre-|
n. Has A, CIL Log-Log,
Hmnry Add and Subtract scales. Gives
Logs. Gives Trig. functions to 1 minutel
from 0 to 90 degrees. The Engine-divid-|
ed scales are on white coated aluminum.
Permanently accurate. The Midget is.
undoubt.edly, the most versatile calculn-|
tor ever invented. 4 In. Price, with|
Fabrikoid case and Instrucnon Book,
$2.00. cash or . Money back ifj
not satisfactory. Circulars free.

Gilson Slide Rule Co., Stuart, Fla.
Stide Liule Makers since 1915

(Patented 1-17-22)

GEARS

In Stock—Immediate Delivery

Gears, speed reducers, sprockets, thrust
bearings, flexible couplings. pulleys. etc.
complete line is carried in our Chicago stock.
Can also quote on specinl gears of any kind.
Send us your blue prints and inquiries.

Write for Catalog No. 20
CHICAGO GEAR WORKS
769-773 W. Jackson Blvd., CHICAGO,IIl.

(OUNTERS

- =
FOR CLUB HOUSE OR DEN
Vickers Aijrcraft Machine Guns—cost the Govt. about
$700 each—rendered unserviceable without marring;

just released by War Dept. Weigh about 33 lbs. Send
M. O., Check or Draft for $7.75; or on receipt of
$1.00 will ship C.0.D. by express.

FIALA OUTFITS, Inc., 47 Warren St, New York

CHEMISTS

NEW CATALOGS

e Catalog listing 10,000 chemicals, drugs,
flavors, ete. and 1,700 scientific books,
sent for 25c. Catalog with 3,000 illus-
trations of laboratory apparatus. 50c.
Glass Still as illustrated, Cap. 1 Qt.,

4 LABORATORY MATERIALS CO.
637 East 7Ist Street, Chicago, lIl.

New CHEMICAL LAB sUPPLY Catalogs
ﬁ NOW READY! Hundreds of amazing valves ﬁ
/ % feotured in KEMKIT'S two new Catalogs
' for home, school and professional
chemist's laboratories . . Send 15¢
in stomps for either Supply Catalog
or Apparatus Catalog . . SPECIAL
OFFER of both Catalogs for 25¢

<&
KEMKIT CHEMICAL CORP.
1358 JOHNSON STREET, BROOKLYN, NEW YORK
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the life of the amplifier tube at slow or
medium speeds.

G-M Laboratories, Inc., makers of the
photoelectric relay, state that it will operate
reliably on changes in illumination as small
as one foot-candle or less, and when used in
conjunction with the proper light source
can be operated at distances as great as 90
feet with white light and up to 40 feet with
an infra-red invisible beam.

e ——

Naval Aircraft

PPROVED by the Navy Department and
passed on to the Budget Bureau, a new
program calls for naval aircraft construction
of upwards of 500 planes. Half of these are
intended as replacements and the other as
expansion planes. The new aircraft carriers
Enterprise and Yorktown will be taken care
of by this program with 108 planes each.
— ———

Forest Plantings Trebled

REE planting in the national forests
was nearly trebled last year, the United
States Forest Service reports. And the
. plantings for the calendar year, aggregating
69,215 acres, were well over three times the
annual average for the five preceding years.
The regular forces of the Forest Service
planted 13,236 acres. Civilian Conservation
Corps’ plantings amounted to 45,843 acres,
and N.LR.A. planting crews accounted for
10,136. Forest Service crews operated in six
of the forest regions. Ninety percent of the
. C.C.C. plantings were in the Lake States
region.

CURRENT BULLETIN
BRIEFS

Tue Procress oF Bronze-WELDING de-

scribes correct practice for this work,

and its advantages in joining the more com-

mon metals. Write to Scientific American,

24 West 40th Street, New York City, for
Bulletin 11 B—3 cents postage.
e —ee——— ..

ELEMENTARY PLACER MINING IN CALIFORNIA

AnNp Nores ON THE MiLLing oF GoLp
Ores. (The April and July 1934 quarterly
chapters [combined] of the California Jour-
nal of Mines and Geology.) This is a bul-
letin of 200 pages, well illustrated. There is
a selected bibliography on both ore milling
and placer mining. State of California, Di-
vision of Mines, Ferry Building, San Fran-
cisco, Calif—90 cents, postpaid (remit by
money order).

e ———

THE TESTING AND QUALIFICATION OF WELD-

ERs deals with oxy-acetylene welding, the
purpose of the booklet being to outline sim-
ple tests for measuring the ability of weld-
i ers. Write to Scientific American, 24 West
40th Street, New York City, for Bulletin
11 A.—3 cents postage.

— e ———

Prant PropacarioN is a well-illustrated

pamphlet dealing with the methods of
propagating fruits and ornamentals such as
roses and evergreens. It has been prepared
by Dr. H. B. Tukey, and is sent free of
charge on application to the New York
State Agricultural Experiment Station,
Geneva, N. Y.
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GUN CRANKS

AMATEUR—PROFESSIONAL

AllWho Admire the Beauty of the
Modern Sporting Fire-Arm May
Now Revel to Their Hearts’ Con-
tent in the Collected Lore of the
Fine Art of

The

MODERN
GCUNSMITH

By James V. Howe

PUT aside your guns for the mo-
ment, hie yourself to your den,
and dip into the pages of the most
complete two volumes ever written
on the broad subject of gunsmith-
ing. The author of this work, ac-
knowledged to be one of the
world's foremost authorities on the
subject, has displayed a striking
knack of writing for the layman—
for those who want to repair or re-
build guns, but do not have the
necessary knowledge of the art—
without slighting or offending the
intelligence of those readers who
may be professional gunsmiths.

We can find no better words in
which to express the aim of this
work than those used by the author
in the preface: "The work as a
whole is written in the hope, not
that masters will arise from these
teachings, but that latent skill will
be aroused and self-reliance en-
couraged. . . . Undoubtedly much
will be found in these pages that is
obvious to the more experienced
mechanic, but if | have succeeded
in lucidly conveying the first prin-
ciples of gunmaking to the be-
ginner, | shall feel satisfied."

Not a point has been missed in
covering the field. Gunsmithing
calls for the art of the tool and die
maker, the cabinet maker, and the
instrument maker, and the reader
is led without a stumbling-block
through the whole maze. Tools,
processes, materials, all are dealt
with in clear and concise language.

This work is in two volumes, beautifully
bound, and printed on heavy coated
stock. 8 by Il inches. 848 pages total,
profusely illustrated with photographs and
pertinent drawings. $15.50 postpaid.

For Sale by

SCIENTIFIC AMERICAN
24 West 40th Street

New York, N. Y. 0}
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NAMES and ADDRESSES

of
MANUFACTURERS

1934

® If you want to survey a
certain field of industry, or
desire to get in touch with
all of the recognized manu-
facturers of some particular
product, we can supply com-
prehensive lists for a nom-
inal fee. Write for informa-
tion on this service, stating
just what listings you re-

quire.

A minimum charge of one
dollar is made; the total cost
of a list is dependent upon
length. Address:

Manufacturers Listing Service

SCIENTIFIC AMERICAN
24 W. 40th St., N. Y. C.

When you write to

advertisers

® The Editor will appreciate
it if you will mention that

g;’:v‘ SCIENTIFIC
itin AMERICAN

Make money taking pictures. ‘Photo-
graphs in_big demand. Commercial
Photography also pays big money.
Learn quickly at home in spare time.
No experience necessary. Write today
for new free book, Opportunities in
HomeMo’;iernPhotnaraphv American
Schoolof Photography, Dept. 2288.
a 601 MlchlgangAv'; y'ch g ago.

FOR SALE!

Two Author’s Book Mss. Sensational, Re-
formatory, Religio-scientific. Will create a
Stir. Big Royalties in sight. Write for de-
tails, if financially able, W. O. Smith,
2734-a Armand Place, St. Louis, Mo.

100 Paths To a Living

A book for those to whom depression brings challenge to
start again; win along new lines. Edward Mott Wool-
ley tells HOW 100 men and women found ways into
jobs, beat age limit, started small business on scant
capital or none, changed occupations, traded ability
for partnership. $1 postpd. 105 pages. Also his—
Writing For Real Money (advertising). Printed Sales-
manship said: ““For the advertising beginner or man
who wants secrets of turning literary leanings into
cash, book is most enlightening.”” His experience,
names, prices. $.60 postpaid. 144 pages. Also his
Free-Lancing For 40 Magazines. His own experiences
writing for publication, from beginning. $2.60 postp’d.
320 pages. All books standard size and binding.

E. M. Woolley Associates, Publishers, Passaic Park, N. J.
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TeLLs How TREES AND SHRUBS ARE GRAFTED

(Circular No. 138, Experiment Station),
by Dr. H. B. Tukey, describes each step
in cleft, bridge, bark, and side grafting, and
bud grafting or “budding” as it is generally
called. New York State Agricultural Experi-
ment Station, Geneva, New York—Gratis.

——————

ARMAMENT MANUFACTURE AND TRADE (In-

ternational Conciliation No. 295, De-
cember, 1933), by Constance Drexel. Several
former issues of this periodical have been
devoted to this subject, which has been
admirably brought down to date by Miss
Drexel. Carnegie Endowment for Interna-
tional Peace. 44 Portland St., Worcester,
Mass.—S5 cents.

— e —

News: THE STory oF How It Is GATHERED

AND PrinTED. This is the story of the
news—an account of that complex and as-
tonishing process which within the span of
24 hours brings the record of events from
the far corners of the world to the reader at
the breakfast table. It is a story, beautifully
illustrated, of a newspaper organization in
action. New York Times Company, 229 W est
43rd Street, New York City—Gratis.

OVERTONES AND
ATMOSPHERES
(Continued from page 237)

ard atmosphere. This is less than one-
sixteenth part of the vapor pressure of
methane boiling at the planet’s probable
surface temperature of —120 degrees Centi-
grade, and methane must therefore be a
“permanent” or non-condensable constitu-
ent of its atmosphere.

On Neptune, the situation may be dif-
ferent. Ten kilometers of methane, with
the planet’s smaller surface gravity, would
exert a pressure of about two-thirds of an
atmosphere, corresponding to a boiling
point of -160 degrees Centigrade. Dilution
of the gas with hydrogen might lower the
temperature of cloud formation to -180
degrees.

This is certainly cold enough, but a
planet at Neptune’s distance, receiving its
heat solely from the sun, would have an
average temperature of —220 degrees Centi-
grade. The sunlit side would be somewhat
hotter, but would not get up to —200 de-
grees unless the escape of heat from the
surface into space were obstructed. But it
is very probable that this happens; for the
atmosphere, which absorbs strongly in the
visible, must do so far more powerfully
in the infra-red, where the principal bands
replace, their overtones. The influx of heat
from the sun to the visible surface is some-
what hindered, but its escape by radiation
into space must be much more so; and this,
of course, tends to make the surface warmer.

A very similar situation occurs on Jupi-
ter, for which the theoretical temperature
(disregarding the effects of atmospheric
“blanketing”) is -170 degrees, and the
actual temperature probably about -120
degrees.

Whether the whole difference for either
planet is due to atmospheric influences,
or a part of it comes from a slow escape
of heat from the interior of the body, is a
problem for future investigation.—Lowell
Observatory, Flagstaff, August 30, 1934.
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Microscope

NEW standard-sized microscope with
standard optics and a fine adjustment.
Just the instrument for the student of mi-
croscopy. Has double revolving nose-piece,
concave mirror, rotatable disc diaphragm,
and large stage.
If you want a microscope that will do really
fine work at a reasonable price, the
B&L Microscope FB is ideal. Prlce$70
only
Also a new book, '""Adventures With the Micro-
scope," 440 pages, 365 illustrations. Covers every

phase of microscopy of interest to the amateur.
Price $7.50.

'Write to Bausch & Lomb Optical Co.
644 St. Paul St., Rochester, N. Y.

BAUSCH £ LOMB

AMATEUR
TELESCOPE MAKERS

Ramsden Eyepieces
1"—14"—14" — Each $4.00

These eyepieces are optically per-
fect, designed for reflecting tele-
scopes, and are not taken from sal-
vaged instruments.

6” to 8” Mirrors Silvered and Lacquered
$2.00

Write for Complete List of Supplies
It is Free

DONALD A. PATCH

38 Crescent Street Springfield, Vermont

SPECTROSCOPE

shows sun’s double sodium line, moon’s rainbow,
scores of brilliantly colored metallic spectral lines.
New invention, postpaid $2.50.

CUTTING & SONS, (14 K St., Calif.

Campbell,

MAGAZINE FOR
INVENTORS

Sample Gratis
INVENTION
Winston-Salem, N. C.

1620 W. First St.

SCIENTIFIC—Simple to Use

Book‘‘RevealingNature’sWonders,’’ Free

Made by world-famous lens specialists,
the Wollensak Microscope satisfies many
R scientific needs, yet a bright 12-year-old
can operate it. Reveals miracles of
§ Nature everywhere around you. Yields
wonderful photographs. Endless enter-
tainment.

No. 425—Magnifies 100 to 425 diam. $18.50

No. 235—Magnifies 110 to 235 diam. 15.50
No. 150—Magnifies 70 to 150 diam. 12.50
No. 100—Magnifies 100 diameters.. 5.00
Slide Set—Makes slides at home 3.50

At dealers, or direct from us, prepaid.
(Also C.0.D. if preferred.) Money-back
guarantee. Buy American.

‘“Revealing Nature’s Wonders,”
illustrates, describes Microscopes, Tele-
scopes, Binoculars. Free. Write today.

WOLLENSAKOPTICALCO.
920 Hudson Ave., Rochester, N. Y.



BOO](S SELECTED BY THE EDITORS

WHAT ABOUT ALCOHOL?

By Emil Bogen, M.D., and
Lehmann W. S. Hisey

HIS book is aimed mainly at young

people and it is full of scientific
facts about alcohol, plainly and clearly
stated. Many middle-aged readers will
recall certain sticky, stuffy, goody-goody
textbooks of physiology largely devoted
to the horrors of the Demon Rum, which
the law required their schools to use
in teaching. This book is an attempt to
avoid that kind of extreme fanaticism.
—$1.65 postpaid—A. G. I.

THE NEW INTERNATIONAL YEAR
BOOK

By Frank H. Vizetelly, L.D., LL.D.

HE events of 1933 will long be

studied and frequently referred to
by those who have an interest in the
world’s progress. The New International
Year Book is a sure source of factual
material and it is interestingly pre-
sented. The year of 1933 showed a re-
markable progress in evolving sound
fundamentals upon which a workable
economical system has been based. The
editor of the New International Year
Book is to be complimented on condens-
ing such a huge mass of material in a
compact volume of 856 pages of ample
size.—$6.50 postpaid—A. A. H.

FIRST AID FOR THE AILING
HOUSE

By Roger B. Whitman

VERY house owner will find this an
invaluable handbook as it tells how
to keep a house in good condition at the
lowest possible cost. Its practical advice
is based on the questions of 6000 home
owners who have written to the author’s
column in The New York Sun to ask
what to do about household troubles.—
$2.15 postpaid.

CREATION’S DOOM
By Desiderius Papp

N this book, which is an excellent

translation from the German, the au-
thor has fused into one long drama the
various scientific theories of the earth’s
past, present, and future, finishing with
an account of the end of the world ac-
cording to science. We see the fate of
the human race and meet the future
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rulers of the world—ants. Then comes
the end, when the sun becomes a “nova”
and the little earth is licked up in the
flames like a leaf in a holocaust. This
book contains good science all through,
is good reading and, in fact, is rather
dramatic.—$3.15 postpaid.—A4. G. I.

HEROES OF THE AIR
By Chelsea Fraser

ITHER as a running story, to be

read for entertainment and infor-
mation, or as a reference book to be
used to settle arguments as to “When
was such-and-such a flight accom-
plished?” this book will find an ever-
widening group of readers. Now in its
twelfth printing, the present edition has
been brought up-to-date to the early
flights of 1934. After a short chapter on
the history of flying, the author plunges
directly into a recitation of aviation
events from 1919 to 1934. A chronology
furnishes an excellent summation of all
important flights during that period.—
$2.70 postpaid.—A. P. P.

MAN’S PLACE AMONG THE
ANTHROPOIDS

By W.K. Gregory, Ph.D., Prof. Paleon-
tology, Columbia University

REFUTATION of the argument,

advanced by a small minority of
scientists, that man is but distantly re-
lated to the anthropoid apes, and a dem-
onstration of his close relationship to
the same animals, as believed by the
majority. The author’s thesis is based
on a comparative study of the anatomy
of man and apes, and is rather technical
in spots though mainly semi-popular.—

$2.65 postpaid.—A4. G. I

IDENTIFICATION OF THE COM-
MERCIAL TIMBERS OF THE
UNITED STATES

By Harry P. Brown and
Alexis J. Panshin

HIS book was written by professors

at the New York State College of
Forestry, for the use of those dealing in
wood, and it is a very solid, businesslike,
unromantic treatise and reference book
—mnot a book about the “pretty trees.”
It tellshow to identify commercial woods
positively, not by the old earmarks but

by a close study of the minute anatomy,
with the naked eye and with a ten-
power lens. To assist in this method the
book contains 274 excellent, large pho-
tomicrographs. After close comparison
of these with the samples of wood, and
with the keys and descriptions in the
book, there should no longer be any
chance for argument. Thus a sort of
“finger print identification” of wood is
made possible, and misrepresentation
impossible.—$3.20 postpaid.—A4. G. I.

ATOMIC THEORY AND THE DE-
SCRIPTION OF NATURE

By Niels Bohr

HIS book of 119 pages contains

four reprinted papers by the famous
originator of the planetary atom con-
cept. These papers were originally pub-
lished respectively in 1925, 1927, 1929,
and 1931. As they have to do with prob-
lems of the quantum theory, their im-
plications will be fully graspable to
teachers of physics and to those of equal
background.—$2.15 postpaid—A4. G. I.

BEFORE THE DAWN
By John Taine

OST persons of scientific leaning,

except those who take all things
with deadly seriousness, enjoy scientific
romances, even though these are not
scientifically true or possible. This book
is a piece of pure scientific fiction. By
means of the “electric analyzer” it
proves possible to review the whole geo-
logical and historical past as clearly as
we see present events. On the stage walk
fighting dinosaurs and other monsters
of past geologic eras, shown life size
by means of television applied to emana-
tions from ancient rocks. The author is
professor of mathematics at the Cali-
fornia Institute of Technology, a past
president of the Mathematical Society
of America, and a member of the Na-
tional Academy of Sciences. Thus this
book reveals the serious scientist at play
—writing a yarn—and it makes good
reading.—$2.15 postpaid.—A4. G. I.

For sale by
SCIENTIFIC AMERICAN
24 West 40th Street
New York City




COMMERCIAL PROPERTY NEWS

Conducted by SYLVESTER J. LIDDY

Foreign Patent Licensing
Corporations

METHOD by which revenues may be

obtained by American concerns own-
ing foreign patents was recently developed
in connection with the operation of cor-
porations under the Webb-Pomerene Act
which permits of combining - for export.
In more than one instance, groups of U. S.
concerns which were in competition in this
country nevertheless pooled their foreign
patents and licensed the European industry
under this pool of patents. This represents
a distinctly new departure and may suggest
uses by which concerns which are compet-
ing in this country, but have mutual interests
abroad, may be able to regulate foreign
competition, especially in the industrial
countries.—Journal of the Patent Office
Society.

e ——

“Vapex” Mark Upheld

N a recent decision of the United States

Patent Office, First Assistant Commis-
sioner Spencer refused to cancel the
registration of the trade mark “Vapex,” of
Thomas Kerfoot & Co., Ltd., of England,
issued March 18, 1924, for an inhalent for
the relief of cold in the head, notwithstand-
ing the previous adoption and use of the
trade marks “Vicks” and “Vaporub” by Vick
Chemical Company, of Philadelphia, Penn-
sylvania, on similar goods.

The ground of the decision is that the
petitioner has failed to establish such like-
lihood of confusion as would warrant the
cancellation of respondent’s registration.
The First Assistant Commissioner noted
that considerable evidence had been ad-
duced by the petitioner in an attempt to
show not only that confusion was likely, but
that it had actually occurred, and held that
in view of the entire record such evidence
was totally insufficient to overcome the con-
viction produced by an inspection of the
marks themselves that they possessed no
deceptive similarity.

e ————

“The First Plant Patents”

NDER the above title a book by Robert

Starr Allyn is now available, contain-
ing a discussion of the plant patent law
and patent office practice. The volume
should be of great benefit to any one in-
terested in obtaining a patent on a plant,
or in any phase of the legal aspect of pro-
tecting a new form of plant by means of a
patent.

The book opens with a reproduction of
plant patent No. 63, including the illustra-
tion (not in color) of the rose which is the
subject of the patent, and the two pages
of specification. This particular patent is
said by the author to be perhaps the most
complete and carefully drawn of any. Con-
tained in the volume are abstracts of 84
patents as well as several chapters covering

the history of the plant patent bills and
law.

Mr. Allyn presents in this little book a
well-rounded discussion of the whole situa-
tion, covering not only the legal aspects
of the actual patents but the effect which
the Plant Patent Act of 1930 may have on
those for whom it was originally intended
to benefit. Since this act is a legislative
attempt to recognize the plant breeder as
an inventor, the implications and the re-
sults may have far-reaching effects in patent
office procedure.

The book is very thorough in its sys-
tematic arrangement and is provided with
a comprehensive table of contents and index.

 ———

Patents in India

HE official date of a patent issued in
India is the sealing date. A patent can-
not be sealed before four months after the
publication of the acceptance of the appli-
cation in the Gazette of India and not after
eighteen months from date of application.
Patents are in force in British India only,
and are granted for sixteen years from date
of application, or from priority date under
reciprocal agreement with the United King-
dom, etc. Extension may be granted for
five years and in some cases for ten years.
Patents of addition are granted for the
unexpired term of the original patent.
Opposition may be made to the grant of
a patent in four months from date of publi-
cation of acceptance of the application.—
Journal of the Patent Office Society.

———————

“Beaver-Penn”® Mark Not
Registrable

N ex parte The Freedom Oil Works Com-

pany, First Assistant Commissioner
Spencer held that the company, of Freedom,
Pennsylvania, is not entitled to register, un-
der the Act of 1905, a trademark for lubri-
cating oils consisting of the hyphenated
word “Beaver-Penn” together with the rep-
resentation of a beaver, all within a rec-
tangular border, without disclaimer of the
word “Beaver-Penn.”

The ground of the decision is that that
notation is merely geographical.

In his decision the Assistant Commis-
sioner noted the decision of the Court of
Customs and Patent Appeals in in re Ply-
mouth Motor Corporation, and pointed out
the difference between the facts there and
the facts in this case and said:

“The town of Beaver is located in the
western part of Pennsylvania in the region
that is justly famous for its production of
hydrocarbon oils. Many of the finest lubri-
cating oils are obtained from this vicinity
and, indeed, Pennsylvania motor oils have
acquired a high reputation in the motor
world. That ‘Penn’ is an abbreviation of
the state name of Pennsylvania is clear be-
yond reasonable contradiction and this

obviously holds despite the two communica-
tions submitted by the applicant, one from
the United States Government Printing
Office and one from the Commonwealth of
Pennsylvania, Department of State, both to
the effect that the proper official abbrevia-
tion for Pennsylvania is ‘Pa.’ No matter
what the official abbreviation is, the fact re-
mains that any number of members of the
public write the abbreviation of ‘Penn.” as
standing for Pennsylvania. It would ac-
cordingly seem that the mark is no more, no
less descriptive than Boston, Mass., and it is
therefore held that without disclaimer of
the word ‘Beaver-Penn’ registration cannot
be obtained.”
e ————

F. T. C. Stipulations

TIPULATIONS recently announced by
the Federal Trade Commission include
the following:

National Rabbit Institute

Monroe Green, successor to National Rab-
bit Institute of Arcadia, Calif., selling
courses of instruction in raising and breed-
ing rabbits, asserted that rabbits could be
raised for profit. “Earn $1,000 to $5,000 a
year,” he advertised, alleging that “proved
successful methods show you quickly and
easily how to make $1 to $3 every hour of
spare time.” Green agreed to cease adver-
tising that probable earnings of prospective
students would be in excess of the average
amount earned by competent rabbit raisers
devoting their entire time to the business.

Charm Laboratories

Charm Laboratories, Inc., 521 Fifth Ave-
nue, New York City, selling a medicinal
herb compound designated “Charm Tea,”
ig said,to have represented as follows: “Re-
duce with charm tea safely, sensibly, surely.”
The respondent agrees to cease advertising
that its tea is of itself a competent treat-
ment for obesity or excess weight.

Nature Herb Company

The Nature Herb Company, Seattle, ad-
vertising a laxative medicine made of roots,
barks and herbs designated “Sen-Gen-Ma,”
agrees to cease labeling its product as a
tonic and from representing it as a pre-
ventive, a competent treatment or an effec-
tive remedy for any of 20 ailments listed
including stomach disorders, pneumonia
and heart disease.

Schuyler Preparations

George Schwager, trading as Schuyler
Preparations, New York City, advertised
“Schuy-Tone Tablets” for the treatment of
shyness, bashfulness, blushing, stammering,
lack of personality and other defects. “Bash-
fulness is a disease,” the respondent ad-
vertised; a disease “to be diagnosed as
carefully as any other malady.” The respon-
dent informs the Commission he has dis-
continued advertising his commodity and
does not intend to resume.
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“The secret

of my

raise is

“I pioN’T have the advantage of a college
background when I entered business. Be-
sides, a college background does not solve
the problems that come up from day to day.
But this new Encyclopaedia Britannica
does! 1 study it every day for business—
and for pleasure. When the general man-
ager called me in and told me about this
last raise, he said it was due to the fact I
was the best informed man in the organiza-
tion. So I can honestly say, I owe this raise
to the Encyclopaedia Britannica!”

Today, when authentic information is demanded
on every side, the Encyclopaedia Britannica is
the finest investment a man can make in his own
success—in his own future! And its presence
makes any home the most modern library in the
world! A small initial payment brings you the
entire 24 volumes. Send the coupon for complete
information, without obligation.

ENCYCLOPAEDIA BRITANNICA, Inc.
3301 Arthington St., Chicago, Ill. Box 62e-11 I
Gentlemen: Without obligation, furnish me
information on the latest edition of the

Encyclopaedia Britannica.
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Air Conditioning

By J. A. Mover and R. U. Fir1z

Here for the first time in one vol-
ume is a complete treatise. The
first half of the book covers theo-
retical fundamentals and discusses
such phases of air conditioning as
air filtration, refrigeration, hu-
midity control, and so on. The
second half gives a thorough study
of design requirements, including
such features as examples of typi-
cal air conditioning designs with
the necessary calculations for thea-
ters, restaurants, food factories,
textile mills, and so forth, also
giving attention to recent advances
in household, office building, rail-
road train, and theater applica-
tions.—$4.20 postpaid.

SCIENTIFIC AMERICAN
24 West 40th St., New York
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