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The greatest threat to the nation’s health is tuberculosis. It is
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45—20,000 men in this group alone die of it every year. No
one is safe from the disease until every case has been found and
placed under treatment. Help protect yourself and your family
by using Christmas Seals on your holiday letters and packages.
The funds they provide finance a program of prevention, dis-

covery, and treatment of tuberculosis throughout the entire year.
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ACROSS THE EDITOR’S DESK

Policies and Plans
RESPONSIBILITY for settling wagers

would not seem to come within the

province of a scientific journal, and
especially of one which is edited primarily
for the business man and manufacturer. Yet
wagers are sometimes made on scientific
facts and we are sometimes called upon to
give the correct answer, whether or not we
approve of wagers, per se. In our position
as the authoritative interpreter of the ac-
complishments of science and industry, we
are considered the ex officio mentor of all
things that savor in the slightest of science.
Dozens of questions come to our desk daily,
and on the answer to some of them—which
we gladly give—may hinge the fate of some
important enterprise.

The first thought, seemingly, of those who
know our tradition is to ask ScIENTIFIC
AmERIcaN. This feeling of dependence is
best exemplified by the statement of one
correspondent—an investment broker—that
“I know that anything you put in your maga-
zine is correct.” Naturally proud of that
reputation and of our tradition dating from
1845, we keep faith with you by adhering
strictly to fact. Obviously this delimits our
discussions, keeps out sensationalism and
wild and fantastic prophecies. (The think-
ing reader will see clear-cut and sane pre-
dictions of what the future holds in store in
every proper evaluation of today’s great
works.) We find it necessary, moreover, to
appraise a new discovery, development, or
achievement in such careful fashion that
often our discussion of a thing’s frue sig-
nificance may follow by weeks the news-

papers’ first glaring headlines and naive or
unblushing distortion of it. The intelligent
reader willingly awaits the critical analysis
and interpretation of the accomplishments
of science and industry for he knows that
he will then get a sharper, clearer perspec-
tive.

It is ScIENTIFIC AMERICAN’S job to an-
swer questions—before they are asked, as
a rule. Just now, due to the tremendous
social and economic changes that are taking
place, a number of questions cry for an
answer. These can be given only through a
consideration of conflicting opinions. In
these pages, therefore, mental stimulants
have recently been provided in the form of
debates from which the reader can draw his
own conclusions.

The business man, the industrialist, the
professional man, the farmer, the investor
—these would like the answer to questions
that are more important in that they pertain
strictly to the business in hand. These will
be found in an outstanding series of well-
rounded-out articles on a wide variety of
major industrial subjects, giving the back-
ground, significance, present status, and a
definite hint of the future—such as does our
leading article on Diesels in this issue—that
are planned for coming months. These will
all give vitally important information to the
alert, hard-fighting business man of 1935.
And that reminds us that we intended to tell
you to:

“Look for an important announcement in

"9

our next, January, 1935, issue

() S SN N

Editor and Publisher
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AMERICA ON THE WIRE

_~t

AMERICANS get more
out of the telephone than any other
people in the world.

Partly it is because we still have
the pioneer qualities. We are rest-
less, inquisitive, ambitious, sociable,
ingenious, enterprising. The tele-
phone is adapted to us and we are
adapted to the telephone. But an-
other reason why the average Ameri-
can uses the telephone more is that
there are more telephones to use—
more than thirteen million in the Bell
System. And the service is better.

There are few persons in this coun-
try so isolated that the telephone can-
not find them. Because everybody

knows this, the telephone is kept busy
and everybody gets more out of it.
Your telephone grows in value the
more you use it—the more you rely
on it to help you through the day’'s
activities.

Morethan57,000,000 conversations
a day are held over the Bell System
wires. It takes a telephone system
of great size to render quick,
reliable service to a great nation.

BELL TELEPHONE SYSTEM




Fhotograph courtcsy The Crosley Radlo Corporation

AN ELECTRIC EYE THAT T the base of the 831-foot vertical antenna tower

of station WLW is a safety gap which grounds
the electrical energy collected from the atmosphere
by the mast. When this charge is great enough to
jump the gap, a “power follow-up arc” will be
formed which will drain off and ground virtually all
of the station’s 500,000 watts. To prevent this, a
photo-cell (see illustration) keeps constant watch
over the safety gap and instantly actuates a series
of relays when the first arc is formed. These relays
shut off the radio transmitter for a split second,
effectively preventing the follow-up arc.

NEVER SLEEPS
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DIESEL ENGINES IN INDUSTRY

DIESELS STRIDE AHEAD

Dependable, Economical Motive Force . . . Air, Land,

Water . .. Slowly, Surely Advancing in America . ..

Great Future Possibilities . . . Saving Not So Much in

Cheaper Fuel . . . Decentralization of Industry

By PHILIP H. SMITH

HE Diesel type of engine will be-

come dominant, headlines tell us.

News flash following news flash
announces astounding performance on
land and sea and in the air. A Diesel-
powered racing car whirls the 500-mile
Indianapolis race at an average speed
of 86.14 miles per hour; a giant bus
tears from New York to Los Angeles in
91 hours at a total fuel cost of $21.90;
the Navy installs a Diesel in its newest
submarine; and an airplane so powered
covers leagues at a fraction of normal
cost.

All these events are fact. The Diesel
has been doing astonishing things and
has established itself as a dependable,
economical motive force. But headlines

tell only part of the story. The value of
the Diesel as to its future commercial
possibilities has to be appraised in
less sensational manner. Among en-
gineers there is no unanimity of opinion
regarding the Diesel’s future, hence the
potentialities of this engine will have to
be gaged from the rate of progress made
—internally, in the perfecting of the
engine; externally, in its applications;
and, finally, from a consideration of
external factors bearing upon its com-
mercial use.

Basically the engine is the same as
when invented by Dr. Rudolph Diesel
in 1892. It operates on the principle of
igniting fuel by the heat of compression
as contrasted to the spark ignition of

the orthodox gasoline engine. Compress-
ing air to 375 pounds per square inch
is adequate to ignite the fuel when it is
sprayed into the combustion chamber,
but in actual practice much higher pres-
sures are used. More heat is turned into
power and less wasted in cooling water
and in exhaust gases than with the
spark-ignition engine and the advantage
of burning low cost fuel and less of it
is a very real one.

ARLY Diesels were cumbersome,
rough in operation, and odorous,
hence first application very naturally
took place where these characteristics
were no drawback. They were used in
the stationary power field for generating
electricity, pumping, and so on. Later
they came into marine use. In both fields
the Diesel has been widely applied,
vastly improved, but its performance
has not been highly dramatic. The pub-
lic, being only indirectly concerned with
the means of lowering power costs, has
paid little attention to the inroads of
this engine. Now, with Diesels appear-
ing in trucks, airplanes, and railcars, it
is a different matter. These most recent
developments are arresting.
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Diesel engine power is now applied
in six distinct fields as follows: Sta-
tionary power; Marine; Railcar;
Trucks, busses, and tractors; Passenger
cars; Aircraft.

Before we discuss what the Diesel has
done in these various fields and what it
may be expected to do in the future, let
us look a moment at some cold figures,
bearing in mind that we are consider-
ing Diesel development in the United
States. Progress has been more rapid
in Europe due to a variety of reasons,
principally the need to offset high fuel
costs. In this country, the Diesel is con-
temporary with the spark-ignition en-
gine, though owing to basic patents,
commercialization did not begin until
about 1911. This gives 23 years of de-
velopment against which to measure
relative progress.

T the close of 1933, Diesel horse-
power to the approximate amount
of 4,650,000 had been sold and of that
amount about 95 percent was still in
active service. As horsepower goes, this
is not a huge amount and the figures
serve more to show the reliability of the
Diesel than wide adoption. The Census
of Manufactures reports 1144 units
sold in 1933, these units having a rated
horsepower of 139,191 and a value of
4,704,540 dollars. Compare these figures
with those of any automobile manufac-
ture and the Diesel industry looks in-
significant. The Lincoln division of the
Ford business, for example, built nearly
twice as many gasoline engines in the
same year and the combined horsepow-
er of the output ran over 100,000. Lin-
coln output is relatively small as auto-
mobile production runs, yet the whole-
sale value of its product was far greater
than the value of the Diesel industry’s
entire output of engines.
Although Diesels are be-
ing used for a greater va-
riety of purposes every
year, bulk classification of
uses remains much the
same from year to year.
Marine service now ac-
counts for some 20 percent
of existing Diesel horse-
power, central power sta-
tions take 15 percent, the
petroleum industry with its
oil field and pipe line needs
uses 11 percent, and the re-
maining 54 percent is scat-
tered among industrial
users and branches of the Government.
The Diesel has established itself se-
curely in the stationary power field by
demonstrating its ability to reduce pow-
er costs. In outlying communities it is
providing power for industry and even
in the heart of metropolitan cities it has
made way in the face of supposedly ad-
equate public utility facilities. An in-
stance of this is found in the center of
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A Diesel engined Caterpillar makes light of a heavy job

New York City. At Number One Park
Avenue, an office building, a contract
was made with the Chicago Pneumatic
Tool Company whereby a 1080 horse-
power Diesel plant was installed. Under
the terms of the contract, the owners
make a monthly payment for power to
run elevators and pumps, and current
for lighting, the contracting concern
making installation and assuming full
responsibility for service. The owners of
the building, who paid a power and
light bill of 45,000 dollars annually,
expect to make a saving of 189,950 dol-
lars over a period of 10 years.

Similar instances can be found in
other cities and such striking perform-

Exhaust side of a Diesel-electric unit

ance presages a big future for the
Diesel, but performance is not enough
upon which to base a forecast. Since
costs are the deciding factor for sta-
tionary power, the desirability of the
Diesel over other power producers must
be determined in each instance in the
light of oil and coal costs, the amount
of steam needed in process work and the
local electric energy rate cost. We are

likely to see Diesel development make
most rapid strides in communities
where electric power rates are high,
where power must be transmitted long
distances, or where a community is too
small for an economical steam plant.
There is nothing to stop public utilities
from making use of Diesels and indeed
we find them doing just that where the
load factor can be handled best with
Diesels alone or Diesels in conjunction
with steam plants. Presumably more of
this would have taken place had there
not been excess utility power capacity
in recent years.

Within recent months there have been
many Diesel applications in municipal
street lighting and water works. Costs
are receiving more attention and muni-
cipal ownership has been given a boost
three ways. First there is the willingness
of the Federal Government to give fi-
nancial assistance to communities wish-
ing to establish their own plants; sec-
ond, is the refusal of many public util-
ities to lower their rates; and the third
boost comes from the action of state
legislatures making possible more lib-
eral funding programs.

INCE the desirability of Diesel in-

stallation by municipalities and
small manufacturing concerns hinges in
many instances upon existing power
costs, the future depends perhaps as
much upon the attitude of public util-
ities as it does upon Diesel technical
progress. This we do know—the Diesel
is eminently suited as a producer of
power and lends itself well to the de-
centralization of industry, since it pro-
vides the small user with the same low
cost per horsepower-hour as the large
user enjoys. If there is any inherent
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advantage in decentralization the Diesel
will get the benefit of it and, by being
readily available, may hasten the move-
ment in that direction.

Diesels have been installed in every
type of seagoing craft from the small
privately owned vessel to the large
ocean liner. It is a well recognized pro-
ducer of marine power and a large pro-
portion of the total Diesel horsepower
in use goes to sea. It is growing more
popular for small craft, but increases
for large vessels appear to await a re-
vival of interest in world shipping. Re-
cently the Navy and Coast Guard have
been among the most prominent buyers
of Diesels, and this governmental use,
together with installations in the new
German “pocket battleships,” is per-
haps most responsible for drawing pub-
lic attention to possibilities in this field.

HEN it comes to mobile equipment

—installation in cars, trucks, rail-
cars, and airplanes—the Diesel steps
out into a field where it has yet to win
its spurs. It has, however, accomplished
feats which have stirred the imagina-
tion, created much controversy, and
stimulated a vast amount of thorough-
going research. It is safe to say that
where there is so much smoke there
must be some fire and what that fire is
can best be told by surveying technical
progress.

The development of Diesels has been
mainly in the direction of cutting weight
and raising engine speeds. The low-
speed type of Diesel today weighs about
100 pounds per horsepower, whereas
400 pounds was once acceptable. And
radically new types have been develop-
ed having weights and speeds compar-
able to their spark-ignition counter-
parts. For example, the six-cylinder
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In a Diesel-electric power plant

Cummins Diesel for trucks and busses,
delivering 125 horsepower at 1800 rev-
olutions per minute, has a weight per
horsepower of 15.6 pounds, while six-
cylinder standard spark-ignition en-
gines for similar use, of comparable
horsepower and engine speeds, have a
weight per horsepower ranging from
10 to 14.9 pounds.

This newest, fast engine has stimulat-
ed great interest among engineers and
business men, for reduction of weight
and quickening of speed have broadened
the commercial horizon. And manufac-
turers have been prompt to sense the
possibilities, hence among the 50-odd
Diesel producers, which include such
established houses as Fairbanks Morse,
Ingersoll-Rand, International Harvest-
er, Waukesha, Winton, and others, there
are a score concentrating upon the high-

S
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Lumbering operations find wide uses for Diesel engines
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speed type and an equal num-
ber adding such models to
their line.

There are several types of
Diesels being made, but in
the main commercial types
fall into one of four categor-
ies. They are four- or two-
cycle and have either air or
solid injection. The four-
cycle, mechanical-injection
type is the most popular and
the two-cycle follows closely.
Except for the manner in
which the fuel is handled
there is little fundamental
difference from the spark-ig-
nition type engine, but
whereas the two-stroke
spark-ignition engine has al-
most disappeared from sight,
the two-stroke Diesel is com-
ing in for a great deal of at-
tention. Commercial use of
this type is exemplified in the stream-
line, Diesel-electric propelled passenger
train being built for the Boston & Maine
R.R. by the E. G. Budd Manufacturing
Company, which is to be powered by a
Winton two-cycle, 660-horsepower Die-
sel. This engine will propel three stain-
less-steel cars, carrying 150 passengers,
at a top speed of 115 miles per hour.

The problem which has faced the de-
veloper of high-speed Diesels has been
complex because operation bases upon
the use of slow-burning fuels. To better
performance, designers have had to per-
fect fuel-burning systems which would
measure out individual fuel charges, ac-
curately proportioned to the load and in
equal amounts to each cylinder, to be
injected into the cylinders at just the
right time and in such a near-gaseous
state as to cause turbulence and com-
plete combustion. That great progress
has been made toward a satisfactory
solution is evidenced by the perform-
ance of today’s product.

IN the air-injection type, fuel is blown
into the cylinder with a blast of com-
pressed air, while in the solid injection
type it is kept in a solid stream up to
the point of injection. Variations in
method of injection are not uncommon
but they all aim at speeding up the
combustion process and in the ac-
complishing of this the Diesel has be-
come a more responsive engine, freer
from vibration and smells.

It cannot be said that the Diesel of
today can compare with the spark-ig-
nition type of engine in smoothness of
operation, speed of acceleration, or
quick starting, and this must be weigh-
ed before forecasting the replacement
of the spark-ignition engine in mobile
vehicles, particularly passenger cars. At
the same time, progress has been such
that it would be foolish to say these
handicaps cannot be overcome.
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It is logical to expect Diesel develop-
ment where rapid acceleration, vibra-
tion, and easy starting are of paramount
importance. And this is what we find.
High-speed Diesels are going into rail-
cars and meeting with great success.
Who has not heard of the Burlington
Zephyr, for example? This light weight,
ultra-modern train, powered with a
Winton 660 horsepower Diesel, covered
the 1015 miles between Denver and Chi-
cago in a non-stop run of 13 hours, cut-
ting the normal running time in half
and making a top speed of 112.5 miles
per hour. Authorities predict that
Diesels will play a major part in rail-
car development and that American
roads will follow close on the heels of
the European where Diesels have be-
come prime movers for new equipment.
Charles O. Guernsey, chief engineer of
the J. G. Brill Company, builder of
railcars, sums up the future of the
Diesel as follows:

“rYHERE is probably no doubt that

for high annual mileages where as
much as 1000 miles per day may be
reached, the Diesel engine will be the
cheaper. It can be shown that for low
mileages—200 miles per day or more,
depending upon the amount of gas tax
paid — the gasoline engine gives the
cheapest over-all operation. For inter-
mediate conditions, an analysis of each
case is required to determine the most
suitable equipment. There is no ques-
tion but that for the larger cars and
longer daily mileages, the trend is def-
initely toward the Diesel.”

Another logical field for immediate
exploitation is motor truck transport.
Here again progress is being made.
Within the past two years eight truck
manufacturers—Gramm, Indiana, Ken-

Diesel-electric installation in the streamlined Zephyr
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worth, Kleiber, LeMoon, Marmon-Her-
rington, Sterling, and Ward LaFrance
—have added standard Diesel-engined
models to supplement their regular
lines, and engine makers are offering
Diesels for original installation or re-
placement.

Militating against immediate, wide-
spread adoption of the engine is the fuel
situation. Contrary to common belief,
Diesels will not digest any fuel fed to
them. With refinements in detail, they
have become more particular about
their diet and with the possible excep-
tion of kerosene there is no single fuel
on the market which will satisfy them
all uniformly. Where fuel supply can be
maintained, excellent results have been
obtained as the following two examples
will show:

Pioneer Freight Lines boasts of mak-
ing the round trip between Portland
and Spokane, 800 miles, on 84 gallons
of fuel as compared with 190 to 210
gallons of gasoline with a standard
truck. The gross weight of truck, trailer,
and load was 44,000 pounds, and with
a 13-ton payload on the out trip and a
6-ton return load, this outfit maintained
an average speed of 25.86 miles per
hour. Power was supplied by a 4-cyl-
inder Diesel rated at 100 horsepower.
Here, the saving in the cost of a single
round trip was 35 dollars.

NOTHER hauler, Pacific Freight
Lines, reports a saving of $51.80
in fuel on a round trip between Los
Angeles and Fresno. This line operates
21 Diesels and has ordered 50 more.
These examples bring to the fore a
fact of great importance. The Diesel
consumes less fuel than the gasoline
engine. And this is where the Diesel
scores highest. The use of a cheaper
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fuel means little for the future since
the price of Diesel fuel would tend to
rise if there were heavy demand. Like-
wise, the avoidance of gasoline taxes
means little for the future since taxes
on Diesel fuels can be imposed at the
will of legislatures. It is the smaller con-
sumption which promises most for the
Diesel and presages wider adoption for
motor trucks.

Obviously, until fuel is more readily
obtained there can be no overnight
switch to Diesel propulsion and likewise
fuel will not be standardized and placed
on sale throughout the country until
there is greater demand for it. Here is
a jam which slows the rate of progress.
Producers of engines and fuel are get-
ting together, hoping to settle upon a
standard for fuel and as this problem
irons out the increased call for such
fuel will create better sources of supply.

The foregoing indicates that the pub-
lic is not going to ride around in Diesel-
powered passenger cars for some time
to come. Having become habituated to
sensitive, reliable engines which will
beat traffic lights at the slightest touch
of the throttle and operate on fuel sold
everywhere between these lights, the
public has nothing to gain by switching,
even if it could.

EFORE we see Diesels in the hands
of the motoring public we are
more likely to see them propelling air-
craft. While no airplane producer can
be found who is pushing Diesel develop-
ment at present—although Packard
has a Diesel airplane engine—much at-
tention is being paid to it by important
research groups. The National Advisory
Committee for Aeronautics, for ex-
ample, has been investigating the two-
stroke Diesel engine. And the Army
and Navy continue to show active in-
terest, because the low fuel consumption
would afford wider cruising ranges and
definite economic advantages on routes
or flights exceeding 500 miles. Another
advantage, very real in aviation, is the
non-inflammability of the fuel used.
Certainly with the increasing interest
in the Diesel and the devoting of more
effort to its perfection, its use will grow.
In the stationary power and marine
field, its place is secure and the advent
of the small, lighter-weight, high-speed
type is giving a certain mobility to this
power source. In railcar and motor
truck transportation definite progress
has been made but it promises to be
some years before Diesels will cut any
large figure in passenger cars. Here as
in aviation much experimental research
remains to be done before the Diesel
becomes commercially feasible, but to
state categorically at this time that the
Diesel cannot dominate ultimately is to
deny the experience of the past. There
are people living who thought the
“horseless buggy” a joke.



OUR POINT OF VIEW

The Death of the Death Ray

EATH rays we seem to have peren-

nially with us—in the newspapers.
Yet there is no known “death ray,” at
least not in the sense which the sensa-
tional headlines and accounts intend to
convey. Evidently we are asked to be-
lieve every now and then that some new
kind of ray, always “diabolical,” always
“killing,” invariably “mysterious,” has
been hit upon—something to make us
shudder about the horror of the wars to
be. People must, however, have become
pretty well prepared by now to discount
these frantic announcements, and most
persons of scientific leaning are prop-
erly cynical about them.

Oddly enough the newest newspaper
death ray really is a death ray—but,
just to rob it of most of its inherent in-
terest, it is not new. The Smithsonian
Institution has given to the press a re-
port of recent researches of its director,
Dr. Charles G. Abbot, who has been
doing some temperature measurement
work on the stars. This is not exactly
new work; it is old work done partly in
a new way. In the course of its comple-
tion it involved that part of the radiation
of the stars which is in the far ultra-
violet range. These ultra-violet rays are,
at least technically, death rays, for ultra-
violet radiations shorter than those nor-
mally contained in sunlight will kill
protoplasm. The sun emits them, as do
the stars, but the ozone in the earth’s
atmosphere entirely absorbs them. Were
this ozone suddenly removed life on
earth soon would cease to exist. The
existence of this protecting gas is some-
times called a miraculous intervention,
and sometimes it is said to be a remark-
able coincidence that the ozone cuts out
just the rays which would kill us. More
likely, however, is the fact that proto-
plasm, from the beginning of evolution
on earth, adapted itself to the wave-
length of the sun. It would have adapted
itself to other wavelengths had these
been the ones in the sun’s radiation.
(Someone once remarked that it must
be a Divine intervention that put fine
harbors immediately adjacent to the
largest cities. There is a possible sim-
ilarity between the two arguments.)

But the ozone is in the earth’s atmos-
phere, and the sun’s rays down on its
surface where life has its abode do not
contain any death rays, hence there is
not after all any earthly death ray.
What the newspapers are doing in us-
ing somewhat dramatic headlines
(“Death Stars Found: Screen Saves

Earth;” “Blue Stars Sending Death
Rays; Ozone Turns them from Earth;”
and so on) is to give their readers an
opportunity to enjoy a slight thrill of
horror at a safe distance, a game we all
enjoy. It is not a very serious distortion
of existing scientific fact. Even the con-
servative old Smithsonian Institution,
in its publicity release, points to the
same permissible scare-you-all.

As for real death rays of a man-made
nature: In the sense that such rays are
asserted to be really potent at distances
employable in war, they simply do not
exist.

What of the Railroads?

EFORE long, Congress will con-

vene; and doubtless in his message
to that august body of savants the Pres-
ident will outline the “Deal” he desires
the railroads to be given. In the mean-
time—what? The railroads, “trustees”
of the life-insurance savings of millions
of Americans and of other important
funds upon which more millions depend,
face a puzzling future. The present un-
certainty retards all planning as well as
the adoption of constructive measures
for salvaging something of the wreckage
of years of depression and legal curbs
to prosperity.

Are we to have some sort of govern-
ment ownership? Joseph B. Eastman,
Federal Co-ordinator of Railroads, advo-
cates such ownership in principle. He
has discussed the railroads’ plight with
the President, but neither he nor anyone
else has given an inkling as to the Ad-
ministration’s leanings or plans. Given
either a yea or a nay, the railroads could
begin to gather in the loose threads look-
ing toward Congressional action this
winter, could go forward hopefully and
progressively if government ownership
is not intended, or could take steps to
protect both themselves and the public
and could drop the present complicated

plans for further regulation if the ex-.

periment is to be tried again. We say
“again” advisedly for it must be remem-
bered that it was tried, or was forced
upon us, during the World War emer-
gency.

What are the plans for the future of
the railroad ? They should be announced
at once, for all delay is dangerous. It is
one thing for the gradually awakening
railroads to work toward a great rejuve-
nation through adoption of the latest
scientific discoveries; and quite another
if they know that such rejuvenation, so
far as their individual enterprise is con-

cerned, is but a dream—a dream for
federal bureaucrats to dally with under
government control. Aerodynamically
designed trains, fast Diesel power,
weight saving, stainless steel, welded
cars, rebuilt road-beds for 100-mile-an-
hour trains—all these are evidences of
the vision now inspiring railroad execu-
tives but subject to the policies of the
government. These, and a considerable
amount of necessary railroad reorgani-
zation, are in line awaiting the word to
go forward strenuously and determined-
ly or stop for a period of readjustment
and modification.

Bootleggers in “Gas”

OME of the racketeers who built up

fortunes during the days of prohi-
bition have turned to other fields. One
of the most enticing is the handling of
gasoline, as two sources of excess profit
are possible. First, they can sell to the
public inferior grades of gas under the
label of some well-known brand, and sec-
ond, they can smuggle gasoline from one
territory to another, thereby either evad-
ing entirely the state and federal taxes,
or at least avoiding the payment of part
of such levies.

How the tax evasion method of smug-
gling works out in one instance is essen-
tially as follows: Gasoline for export to
another state can be bought tax-free in
New York State. A large quantity of
fuel is purchased for that alleged pur-
pose. Since there is no adequate check-
up system, the gasoline can be taken to
another part of the same state and sold
to retailers. The sale can be made at a
slightly lower figure than in the case of
an honest transaction, yet with a four-
cent-a-gallon tax to be evaded, the mar-
gin of profit remains larger than can be
had by an honest dealer.

All this is reflected in the pocketbook
of the public. When taxes are evaded,
the state and federal incomes from those
sources are lowered, and the tax rate is
correspondingly raised. Thus is started
a vicious circle, because as tax rates are
raised, the profit from bootlegging be-
comes greater, more gasoline is smug-
gled, less taxes are collected, and the
public continues to pay the bill.

One answer to the problem is better
law enforcement. Another is a more
reasonable and uniform tax rate
throughout the country. Make bootleg-
ging of gasoline—or the smuggling of
any other commodity—unprofitable, and
the illegal operations will be reduced to
a satisfactory minimum.
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Leonhard Seppala shouldering the
tusk of a mammoth, which he found

AS Alaska once a semi-tropical
land? Excavations going on near
Fairbanks, interior Alaska, may
answer the question definitely in the
near future. An ancient, buried jungle
has been brought to view, disclosing
large extinct members of the elephant
family and other strange animals which
played their living, eventful parts pre-
sumably thousands of years before man
arrived in the New World. The finds
prove that ancient Alaska once teemed
with species of wild life now extinct,
and that a lush vegetation existed.
“But,” cautions Otto Geist, archeolo-
gist of the Agricultural College and

_—
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By ELLA WILSON HILL

Fairbanks, Alaska

School of Mines, Alaska’s
higher seat of learning,
“scientists have not yet de-
termined why some of the
finds had long hair.”

Sealed in the muck of a
few square miles and, curi-
ously enough, segregated
into restricted sections or
bone pits, there have been
unearthed, among other fos-
sils, mammoths, tiny horses’
hoofs, super-bison heads in
vast numbers, an enormous
elk’s antler, extinct bears,
the rare mastodon, the larg-
est ivory tusk on record,
and, to excite the wonder of
all, the skull of an African
type of lion. The skull was
“—distinctly leonine rather
than tigrine,” writes Childs
Frick, well-known paleon-
tologist.

To make the picture of
prehistoric Alaska clearer,
it may be well to state

# B e Wil sl

Above: A mastodon and, to the right on the facing page, a
mammoth. Both are from paintings made by Charles R.
Knight under the direction of Henry Fairfield Osborn.
These two related mammals are often confused but were
different in many respects which are explained in the text

briefly how these extensive excavations
were made possible. The Fairbanks Ex-
ploration Company, with its piping sys-
tem and huge placer miners’ “giants,”

How the finds came to be exposed: Stripping off overburden with a “giant”

in order to reach bed rock where virgin
gold lies, started removing an overbur-
den of brush and solidly frozen muck
running in some places to a depth of
200 feet. It was during this stripping
process that the workmen commenced
to pick up curious bones and fossil
ivories. The officers of the gold company
at once invited Dr. Charles E. Bunnell,
President of the Alaska Agricultural
College and School of Mines, to exam-
ine the specimens, and he in turn com-
municated with the American Museum
of Natural History in New York. There
Childs Frick became interested and in-
vestigated the site.

O vandalism occurs in Alaska’s bone
pits; no ruthless ivory looting.
“Here you are, Bone Boys,” a mine
employee will grin; “take a look at this
ante-Adam ensemble.” Needless to say,
such co-operation goes far toward solv-
ing North America’s rich prehistory.
The discovery of an almost complete
mastodon (Pleistocene) took place at
one of the hydraulic placer workings at
Chatanika, one morning at five o’clock.
A call was sent to Dr. Bunnell, and the
“bone men” were sent out without a
moment’s loss. The remains of this lo-
cally rare animal (only a single find
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having been reported previously in
Alaska) were discovered 50 feet below
the surface and 40 feet above bed rock.
The fore legs and feet were in an up-
right position, indicating that this ex-
tinct member of the elephant family
met his death by sinking into a quag-
mire.

All of the men in the little town of
Chatanika turned out to help. Excite-
ment ran high. This was not just a gold
stampede. These cheerful, sweat-
streaked, bright-eyed, mud-bedecked pi-
oneers were making history. Every bone,
every tooth unearthed, called
for a lusty shout. The early
morning mastodon find is
now listed in a bulletin of
the American Museum as a
new subspecies, and given the
imposing name of Mastodon
americanus alaskensis.

Leonhard Seppala, Alas-
ka’s dog-racing king, who
made the “longest and fast-
est” historic antitoxin race
with death, was one of the
Chatanika boys who turned
out to help save the bones for
science. He may be seen in
the illustration at the top of
the page, leaning against a

mammoth’s tusk and admir-
ing a super-bison skull
found by a friend, though
the modest and hardy
Norseman made a find of
his own—a 200-pound mam-
moth tusk, as shown in an-
other illustration.

To scientists these gigan-
tic ivory tusks are simply
permanent second upper in-
cisor teeth; ivory, just re-
markably fine and elastic
dentine. Professor Hen-
dricksen and Wilson Wal-
ton, archeologists of the Col-
lege, unearthed an incisor
which measured 12 feet 11
inches in curved length, 26
inches in circumference at
the base, weighed 295'%
pounds, and proved to be by
weight the world’s largest tusk on
record.

There was a marked difference be-
tween the mammoth, which thrived in
colossal herds in ancient Alaska, and
the rarer mastodon. Of the various forms
of elephants—the group of mammals
with a proboscis or trunk—the mam-
moth is in many respects the farthest
removed from the primitive mastodon-
like type. The mastodon is a much older
form of life than the mammoth, having
appeared in the Miocene Epoch, ap-
proximately 15,000,000 years ago, and
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Leonhard Seppala with a mam-
moth’s tusk and super-bison skull

having survived in parts of the earth
up to the time when he may have been
seen by man. Geologically speaking, the
Miocene Epoch came before the Plio-
cene Epoch, and the Pliocene before
the Pleistocene which is synonymous
with the glacial epoch and is succeeded
by the Holocene, Recent or Human,
Period.

HYSICALLY, also, great differ-

ences appear in -these two extinct
mammals. The mammoth’s huge tusks,
protruding from his upper jaw, were
curved to as much as three fourths of a
circle and in very old individual ani-
mals they turned inward and even
crossed. This rendered them useless as
weapons. The mastodon had shorter and
relatively straight tusks in the upper
jaw, and some species had short tusks
about 18 inches long in the lower jaw
as well.

From a scientist’s point of view the
most important difference seems to lie
in the molar teeth. The mastodon had
teeth with nipple-shaped projections

Left: Wilson Walton with record
mammoth’s tusk. £bove: Prof. Hen-
dricksen with bones of mammoth
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Skull of a super-bison, spreading twice as wide
as the horns of the modern bison, or “buffalo”

and simple roots, the cement in the
intervening valleys being atrophied,
while the mammoth had long, rooted
teeth, flattish on top, reminding one of
a child’s washboard.

To those who are not especially in-
terested in the nice distinctions of molar
teeth, more obvious dissimilarities be-
tween these animals would appeal. For
example, the mastodon possessed a de-
cidedly receding forehead, while the
mammoth was a highbrow in looks,
though his forehead was developed not
to hold brains, but to inclose the base
of his immense tusks, and was mostly
bone and sinuses. Even though the mam-
moth’s high brow contained a compara-
tively small amount of gray matter and
an enormous amount of ivory, the mas-
siveness of the skull and its height in
front must have given him a kind of
scholarly look.

TANDING together (if they ever

did), these two extinct mammals
must have exhibited a striking contrast.
The mastodon was just plain brown,
and in size—though not in appearance
—compared favorably with the existing
Asiatic elephant, the male of which
weighs in the neighborhood of three
tons and reaches a height of 10 feet.
Clothe the circus elephant in an inch
thick coat of soft blond or brownish
yellow hair and a formidable 20-inch
rust-colored mane, insert through his
upper jaw and about a yard into his
head a pair of 200- to 300-pound incisor
teeth, and you have approximated the
great mammoths which moved in thun-
dering herds across ancient Alaska and
left their huge bones under our feet.

These herds of extinct mammals were
herbivorous, which pointed to the fact
that prehistoric Alaska was lavish in
her supply of foliage. Supporting this
theory there was found the lower jaw
bone of an aged mammoth, in which
the molars had been extruded and the
tooth sockets healed over years past, yet
the animal lived on. This indicates lush
subsistence and a long, comfortable
old age.

In a mammoth’s molar, worn down to
half its size, yet as bulky as a building
brick, were found fresh looking pine
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needles, and caught in the
great grinding surface of an-
other molar, still rooted deep
in the jaw bone of a mam-
moth, was some perfectly
preserved green grass. With-
in the same general area and
about ten feet beneath the
surface were discovered the
broken stumps of an ancient
forest; and in other parts of
Alaska associated with mam-
moth remains have been

found large trees where now
the soil is barren and the

- .

Teeth of the mastodon (left) and
mammoth (right). The word mas-
todon means “nipple tooth,” the
chewing face being made of separ-
ate peaks. The animal browsed on
leavesand twigs,mammoths ategrass

subsoil frozen throughout the whole year.

Strange and spectacular pictures
come to view in Alaska’s Pleistocene
layer of earth. Before the coming of
Columbus, horses, which originally
evolved in America, were extinct there,
but they roamed in ancient Alaska along
with mammoths, mastodons, and great
bovine herds, super-bisons whose spread
of horns reach over twice the size of the
American bison or buffalo. Bones be-

DECEMBER - 1934
longing to horses large enough to haul
a dray, and ponies’ hoofs so tiny that
one could rest in the palm of a dainty
feminine hand, were picked out of the
muck. Elk were thought never to have
existed in Alaska, but Otto Geist and
Peter Kaisen of the American Museum
staff unearthed and photographed a
single elk’s antler measuring nearly five
feet in length.

For the first time the great American
lion is shown in Alaska’s Pleistocene
deposits. The skull was not that of a
saber-toothed tiger—which, owing to its
more northern range, might have been
expected. Paleontologists point out that
lions, originally of northern origin, may
later have followed fat game herds to
equatorial regions. Perhaps, they also
suggest, the shaggy mane of the African
lion, like the wooly forequarters of the
bison, are remnants of a former frigid
habitat.

0O-DAY truck loads of ancient bones,

including “five peck” skulls, are be-
ing hauled along the college road at
Fairbanks, but in all of Alaska, through
deposits of the Pleistocene Epoch, no hu-
man bone has been discovered. Alaska’s
nearly 600,000 square miles seem to
have belonged to animals in the re-
stricted sense. Man was evidently not
there to discover that the peculiar den-
tine of the mammoths’ and mastodons’
incisors had great commercial value.
There were no Siberian hunters to covet
the “white gold” teeth; no Chinese
artists to admire the fine texture and
exquisite, pale tint of the ivory. Ob-
livious to future man, these monsters
lived in countless multitudes, played
their parts here where moose and cari-
bou are today seen crossing the very
college campus, and made their exit, it
is estimated, 100,000 years before man.

Skull of a mammoth. The author may be seen at the extreme left, bending over.
Next stands Howard Thompson, of the United States Weather Bureau, and
below is Captain McClelland, meteorological officer, United States Air Service
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Engineering Projects in the Southwest

HE Colorado River Aqueduct, Boulder Dam, and appur-

tenant projects have been described in past issues of
ScienTiFic AMERICAN. The above drawing serves to show the
geographical relationship between these huge developments
and other projects under way in or planned for the Southwest.
The data were supplied by the Department of the Interior,
Bureau of Reclamation. The shaded portions of the Colorado
River Aqueduct indicate the general location of tunnels, of
which there will be 46, totaling 85 miles in length. The All-

American Canal with its Coachella Branch will supply water
to the Imperial and Coachella Valleys and will have a max-
imum section of 232 feet in width at the water line, 160 feet
in width at the bottom, and 20.6 feet in depth. At Pilot Knob,
seven miles west of Yuma, also at four drops in level of the
canal, there will be opportunity for the development of 60,000
kilowatts of hydroelectric power. Of the 165,000,000 dollars
provided for the construction of the entire Boulder Dam
project, 38,500,000 dollars is to be allotted to the canal.
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HE study of the heavens touches a

surprising number of affairs on

earth—matters of fancy as well as
of fact. For centuries, writers of ro-
mance have made bold from time to
time to imagine voyagers leaving our
planet and launching out boldly into
the depths of space. What they find on
their arrival in some other world does
not concern the astronomer—except as
he may individually enjoy fantastic ad-
ventures or social satire. How the imag-
inary travelers got there, indeed, is more
in his line—for which reason he is usu-
ally likely to laugh, or groan,
according to his tempera-
ment, and wish that the au-
thor had been less explicit.
Too often some physical ab-
surdity obtrudes itself and
destroys for the moment, if
not for good, the sense that
“a tale is true while the tell-
ing of it lasts,” which is the
very life of fiction.

For a few of the best sto-
ries the illusion stands the
strain, even for the technical-
ly informed reader; for ex-
ample, in Jules Verne’s
“Voyage from the Earth to
the Moon,” and above all in
that masterpiece among all imaginative
romances, “The War of the Worlds.”
In both of these the voyage is made in
great projectiles shot out from some
vast gun, and then moving freely
through space.

This notion, old as it is, tempts the
imagination. There is certainly noth-
ing absurd in the conception—though
human ballistics are at present quite
inadequate to the task—and the fate of
the shell, once fired, can be discussed
as a really scientific question. Some of
the results are so simple, and yet so far
from obvious, that we may be forgiven
if, for this once, we turn from real prob-
lems to purely imaginary questions.

HAT would be the best way of
firing a projectile to reach another
planet—for example, Mars? How
should it be aimed? When should it be
discharged, and what minimum muzzle
velocity would be required to make suc-
cess possible?
The great obstacles, as everyone
knows, are two: the earth’s gravitational
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attraction, and the resistance of the air
at the start. For the moment let us for-
get them both, or a least postpone their
consideration, and consider a simplified
problem. Suppose that we inhabited, not
our large and air-cloaked planet, but a
little asteroid pursuing an orbit just
like the earth’s. Waive the question of
how we could keep alive—suppose that
we could, and that we had at our dis-
posal resources of present human en-
gineering and gunnery. We would have
no air resistance, and the attraction of
our little planet would not bother us

eccentric an orbit to neglect. His mean
distance is 1.524 (the earth’s mean dis-
tance being taken as unity) while his
actual distance ranges from 1.382 at
perihelion to 1.664 at aphelion. Our
formula shows at once that his orbital
velocity is 26.50 kilometers per second
in the first case and 21.95 in the second.

If our projectile, after it leaves our
asteroid in the earth’s track, is moving
slower, compared to the sun, its mean
distance will be smaller, and most of
its orbit (though perhaps not all) will
be inside that of the earth. This is a
poor way to aim at Mars. We
must evidently aim our gun
so that the shell will move
faster around the sun than
the gun itself. The best way
to do this is obviously to

An interesting pair of spectra, not connected with Pro-
fessor Russell’s present article, but reproduced because
available at the time. They pertain to the new alumin-
ized or evaporated aluminum mirrors for telescopes,
which permit astronomers to photograph the spectrum
considerably farther into the ultra-violet than previously.
Bottom spectrum reflected from silver mirror, top one
from aluminum. Both are shown cut off in middle, at
the green (right end). Kindly furnished by Dr. John D.
Strong, of the California Institute of Technology, who
has been largely responsible for the development of
the evaporation process for aluminum and other metals

seriously. What could we hope to hit?

If we ignore, too, the attraction of the
planet which is our target, the problem
becomes an easy one, involving only the
laws of planetary motion. The formula
for calculating the velocity of any body
—planet, projectile, or meteorite—mov-
ing in an orbit about the sun, is so
simple that, with due apologies, it is
written here:

V’=cC (_2_ i) ’
r il

V is the velocity in the orbit (relative,
of course, to the sun) ; r the distance of
the body from the sun, and a the “mean
distance,” which is the average of the
greatest and least distances in its ellip-
tical orbit; while C is a constant. If we
take the earth’s distance from the sun
as a standard for @ and r, and measure
our velocities in kilometers per second,
C=2866. For the earth at its average dis-
tance, r and & both equal 1, so ¥'=29.76
kilometers per second. In what follows
we shall neglect the small eccentricity
of the earth’s orbit, but Mars has too

point it forward, directly in
the path of our planet’s or-
bital motion. Our projectile
will now move in an orbit
with a greater mean distance
than the earth. When it
started it was going at right
angles to the sun’s direction
and at distance 1; hence all
the rest of its track will lie
outside the earth’s orbit, and
we are doing better.

As we increase its velocity its orbit
will extend farther and farther from the
sun (on the side opposite to the point
of firing) and at last will get out as far
as Mars. We will do best to choose the
nearest point on Mars’ orbit as our
target, when we will get the situation
shown in the diagram, which is drawn
accurately to scale.

The greatest distance of the projec-
tile’s orbit from the sun is equal to the
least distance of Mars. The mean dis-
tance is the average of this and the
earth’s distance; that is, 1.191. Our for-
mula now shows that, relative to the
sun, our projectile has a speed of 31.80
kilometers per second at perihelion
(Py in diagram). This is pretty high,
but it is only 2.04 kilometers per sec-
ond greater than the earth’s velocity. By
the simple device of pointing our gun
“forward”—that is, to a point on the
ecliptic 90 degrees west of the sun—we
thus get almost 94 percent of the re-
quired speed from the orbital motion,
and have to demand only a little over
6 percent from our gun.



EACH MARS‘?

Had we been so foolish as to shoot in
the opposite direction, we would have
required a muzzle velocity of 61.56
kilometers per second—or 30 times as
great!

Even at best, the minimum velocity
of 2040 meters, or 6700 feet, per sec-
ond, is high enough. But according to
such reports as were made public, the
gun which, during the World War, bom-
barded Paris from within the German
lines must have had nearly, if not quite,
as great power.

If it were not for the earth’s gravita-
tion and the resistance of our atmos-
phere, a slightly improved “Big Bertha,”
would suffice to bombard Mars!

At its aphelion our projectile would
have a speed of 23.92 kilometers per
second, while that of Mars is 2.58
kilometers greater. Mars would there-
fore overtake it, and to a Martian it
would appear to fall from the heavens
ahead of the planet in its orbit.

HE time of flight is readily found

by Kepler’s third law to be 237 days,
or almost eight months. The position of
Mars, the earth, and the projectile, at
intervals of two months, are shown in
the diagram. At first the shell moves
faster than the earth, but as it recedes
from the sun it slows up, and at the
last it is going slower than Mars.

At the time the shot is launched,
Mars is nearly in the line of fire, but
this would not be the case for a more
distant target such as Jupiter. It would
be possible to reach any other portion
of Mars’ orbit by increasing the velocity
of the shell. Using a formula once more,
it is found that to reach the aphelion
of Mars we would require a muzzle
velocity of 3.57 kilometers per second.
This would make much severer demands
on our artillery, but the shell in this
case would reach Mars with a relative
speed of 1.98 kilometers per second, so
that a Martian gunner wishing to reach
the earth would do best to shoot back-
ward, at his planet’s aphelion, at this
speed.

When the gravitation of the earth
and of Mars is considered, things look
very different. Even in the absence of
all air-resistance a velocity of 11.4
kilometers per second would be re-
quired to send a projectile from the
earth’s surface just clear of its attrac-
tion. A small increase above this limit
would give it energy enough to escape
with a good speed; for example, an ad-
dition of only 6.18 kilometers would

produce the 2.04 kilometers at a dis-
tance which we have previously dis-
cussed. (This follows at once from the
consideration of kinetic energy.) The
atmosphere would exert an enormous
resistance on so rapidly moving an ob-
ject, but exact allowance for this would
be difficult. Even without it the velocity
demanded is far greater than has been
attained or seems likely to be attained
by any terrestrial device, so that the
whole matter remains for the present
in the realm of the imagination.

Even if we were back on our asteroid
we would have a hard job to hit Mars,
for it is a small target at that distance.
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Path of a projectile from the earth
to Mars, drawn accurately to scale

Even a small change in the muzzle
velocity will cause the orbit of the pro-
jectile to enlarge, so that P, lies outside
M, in the diagram, and the planet, as
it overtakes it, will pass inside without
a collision. A very simple application of
calculus to our formula shows that a
change in the velocity V' of one centi-
meter per second will shift P, by 81
kilometers. The diameter of Mars is
only 6700 kilometers. If our gun sends
off its shell with a speed as much as 18
inches per second too great or too
small, it will miss the planet altogether.
No such precision, of course, is within
the reach of present-day ballistics.
Curiously enough, the accuracy re-
quired in the direction of aim is not so
exacting. A slight deviation outward at
Ey would cause the projectile’s orbit to
lie outside the platted track for almost
all its course, but it would recross very
near Py, and so would stand a good
chance of being hit from behind by
Mars. The same would be true of an
error in aiming up or down—outside the
plane of the ecliptic—provided that
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Courtesy American Museum of Natural Mistory
Mars from its inner satellite, as
conceived by Howard Russell Butler
on the basis of areographical study

Mars too was exactly on this plane.
When he was not, serious additional
complications would arise, which need
be no more than mentioned here.

Any exact calculation of the path
would have to take all sorts of things
into account—the motion of the gun
arising from the earth’s rotation, the
attractions of the moon and of the
planets, and especially that of Mars as
the shell came down. It would be an
appalling task, even if the initial mo-
tion were precisely known.

Mr. Wells, in his great romance,
makes a dozen or so shells containing
live and very formidable Martians, fall
on successive nights within 20 miles of
London. The technical skill required to
bring this about is certainly superhu-
man, but the Martians of the story
showed plenty of other evidence of that.

It is almost a pity to point out that
they could hardly have been fired off
alive. To escape from Mars demands a
velocity of 5 kilometers per second—to
reach the earth, 5.4 kilometers. To get
up this speed, even in a gun ten miles
long, would demand an average ac-
celeration a hundred times that of ter-
restrial gravity—which would crush and
flatten out anything bigger than an ant,
if not a microbe. The shock on hitting
the earth would be still worse.

O offer such arguments as criticism

of a great novel would be folly. But
there is really no hope at all that liv-
ing things could be shot through inter-
planetary space. Rocket ships might
imaginably do better, though their suc-
cess seems very remote. There is no
hope, either, that such creatures as we
are could survive at all on any of the
planets. But, even if some future ship
could carry “fuel” for a round trip, its
pilot would do well to follow the traffic
lanes which have here been sketched.—
Mount Wilson Observatory, Pasadena,
California, October 1, 1934,
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HOW CHEMISTRY

Food Sleuths Stop Flour Spoilage . . . Olives Given
Clean Health Bill ... Chlorine Gas Saves Lives ...

Cautions For Home Canners .. . Truth in Canned

Food Labels . . . Constant Vigilance Necessary

REPARED flour in kitchen cup-

boards and on grocers’ shelves

turned brown, took on a rancid taste
. . . went bad. Within a few weeks the
perplexed manufacturer witnessed his
business slipping away, for careful shop-
pers no longer would buy his attractive
packages. In desperation he turned to
a chemist.

“Find the trouble,” he demanded,
“and stop it!”

Professor Arthur R. Maas, a Los
Angeles consultant who has trailed
many invisible culprits of chemistry to
their obscure lairs, smelled the flour. It
proved to be rancid, but that was an
effect and he was interested in causes.
Then one by one he ran down the in-
dividual ingredients: powdered milk,
flour, baking soda, salt, shortening.

Individually they proved themselves
not guilty, but Professor Maas found a
trace of copper in the milk. What had
happened? When the ingredients en-
tered the package the copper, being a
catalytic agent, slowly oxidized the fats
in the shortening. In time thousands of
packages of the prepared
flour became unfit for human
consumption.

“Here, as in many foods,”
Professor Maas told me, “the
constituents were harmless.
Taken together, however,
they permitted a chemical
action which spelled trouble.
Copper entered the milk
from the mixing kettles, a
source which the manufac-
turer had not suspected.” The
trouble was rectified, and
now the product is as pure
as man can make it.

This case is only one of
many. Bacteria, yeasts, and
molds, the three bad boys of
chemistry as it relates to food
products, march ever forward
in their attacks on the na-
tion’s supply of food in its
many forms.

In the background stands
an army of chemists who
throw their forces periodical-

296

ly into the counter attack, beating back
these one-celled plants which multiply
by budding and splitting into smaller
plants, and the many-celled branching
fungus plants which multiply by spores.
Yesterday olives spread death by car-
rying to their victims botulinus poison.
The responsible bacteria entered the
olives from the soil. Tomato puree blos-
somed with ugly mold, which spread
rapidly over its red surface. Canned
orange juice contained excessive acid
and was too heavy. Innocent chocolate
eclairs, though fresh from the ovens,
spread disease among thousands.

ODAY, the chemist stands behind
the nation’s food supply, guarantees
its purity. The manufacturer tells you
truthfully what is contained within his
labels or the majesty of Uncle Sam’s
food and drug laws and the health de-
partments of various states draw up the
heavy artillery to support the chemical
brigades.
Behind the shelves of retail stores
these scientific sleuths search constantly

for chemical wrong-doers. Acting as de-
tectives, prosecuting attorneys, juries,
and judges, they sometimes convict
whole chemical gangs, while again they
fasten their fingers on lone culprits.

In my search for some of America’s
outstanding, though little known, cases
where the chemist saved the health of
thousands who otherwise would have
eaten products made from spoiled food
or foods which had changed in character
since manufacture, I found some bril-
liant examples of super-sleuthing with
test tubes and microscopes.

Only in recent years have scientists
been able to study the problem of food
poisoning intelligently. Now they recog-
nize two general types. The more com-
mon—and more deadly—is botulinus
poisoning, once erroneously known as
ptomaine poisoning. Here the bacteria
usually enters the food while it still is
in the soil. In the second type the con-

Above: At every step in the preparation
of quality brands of canned foods, chem-
ists make tests for purity. Here a labora-
tory test is being made to determine the
acidity of one brand of canned spinach

Left: The microscope reveals the presence
of objectionable spores in tomato puree
which had developed a mold. With this
information, future products may be kept
pure and free from the undesirable spores



GUARDS YOUR HEALTH

By ANDREW R. BOONE

Right: Too great a percentage of solids
in fruit juice may militate against com-
plete preservation. Professor Maas ap-
plies a hydrometer test to canned juice

Below: Testing a prepared flour, which
had gone rancid, for the presence of
copper. The metal acted as a catalyst and
oxidized the fats used for shortening

taminant usually reaches it through ani-

mal or human carriers, generally
because of inadequate sanitation.

The expression, “ptomaine poison,” is
now almost obsolete, and ptomaine is
perhaps the rarest of food poisons. It
comes from the Greek “ptoma” meaning
corpse. Medical men agree the term
“ptomaine poisoning” should never be
used.

One historic case of botulinus poison-
ing occurred after a score of men and
women, some of them famous in na-
tional affairs, had gathered around the
banquet table of a western host. They
ate and drank and made merry—and a
week later the city was saddened as sev-
eral went to their graves, victims of a
deadly poison. Within a few weeks an
epidemic of botulism swept over the
United States carrying scores of people
to their deaths. In every case the fatal

illnesses were traced to canned olives.

Field agents for the Department of
Agriculture’s Food and Drug Adminis-
tration bought samples of every known
brand. They soon narrowed the culprits
down to two packs, from western plants.
So serious had the epidemic become
meantime that the olive industry lan-
guished. But the deaths may have proved
a blessing in disguise, for the cause was
found: a toxin-producing anaerobium
which entered the olives from the soil.

Preventive steps were quickly taken.
The chemist prescribed a simple rem-
edy: sterilization of the vats in which
the olives soak before being canned,
with a solution of chlorine strong
enough to kill the bacteria, and today
you may feel free to eat olives without
fear of ill results. To make absolutely
sure the chlorine does the job, however,
chemists periodically slice open olives
from the pack and make check tests.

Chlorine gas took thousands of sol-
diers’ lives during the World War, but
today it saves lives by killing the mi-
croscopic “bugs.” These “bugs” are
present in all foods, some being harm-
ful, and others good. In the examination
of certain canned products, such as
tomato puree, the chemist usually can
learn from the bacterial count whether
the finished product was made from un-

clean, spoiled, or over-ripe
material.

Widely separated cases of
botulism prove the necessity
for cleanliness both in com-
mercial manufacturing and
home cooking. A California
man, after an automobile
journey, complained of trou-
ble with his eyes, then double
vision, and finally loss of
speech and inability to swal-
low. On the fifth day he died.
These symptoms are typical
of botulism, but where he en-
countered the cause could
not be determined.

Another outbreak resulted
in the death of two men.
They had eaten liberal por-
tions of homemade chili
sauce with abalone steaks.
When taken to the laboratory
for testing the material was
found to be unusually deadly,
and chili sauce was added
to the growing list of foods
which have proved themselves possible
conveyors of the botulinus toxin.

“In fact,” Professor Maas told me,
“we find the heat-resisting spores of
bacillus botulinus practically every-
where. Absence of air and presence of
food favors the growth of these germs
when they become sealed in a jar or can
of food which was not properly sterilized
at the time of canning.”

ANUFACTURERS throw all

known safeguards around prepara-
tion of foods, which accounts for the
rarity of such cases nowadays, but in
the home . . . housewives, the California
State Board of Health points out, should
thoroughly boil all home-canned vege-
tables and meats for at least 30 minutes
before tasting or eating. The board also
recommends that when canning these
foods they be cooked under steam pres-
sure which will reduce the loss from
spoilage as well as prevent illness, or
worse.

In less serious forms of poisoning, the
“bugs” may enter the food during or
after manufacture—usually afterward.

Several school children, teachers, and
parents of a western city recently be-
came ill. Chocolate eclairs were sus-
pected. When inquiries were made
throughout the city, it was found all
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the eclairs came from the
same bakery. When the chem-
ist plunged a sterilized plati-
num wire into the custard
and took a culture he found
the eclairs were heavily in-
fested with staphylococcus
germs. Several cats, it was
learned, had access to the
inside rooms of the bakery
through a broken screen.
Here was the source of con-
tamination—one which was
easily checked.

The fight for healthful
foods is eternal, and you can
be sure Uncle Sam means
business in enforcing the food
and drug laws. One manu-
facturer labelled cheap ex-
tract of ginger as “liquid
medicine in bulk,” and
shipped it to customers in
other states. Government chemists found
the stuff contained “jake” poison, and
was weak in Pharmacopoeia strength.
Two years in prison and a heavy fine
were that gentleman’s reward.

Another sold an “improved” wine of
cod-liver oil, which is bought for its
vitamin values. Uncle Sam’s inquiry
showed vitamins A and D absent. Again
the cheating manufacturer paid the
penalty.

Better magazines, newspapers, and
radio stations require that preparations
affecting health be submitted for analy-
sis before an advertising campaign is
commenced. The government does not
censor the advertising or pass on the
formula, however. The manufacturer
writes his own label, then Uncle Sam
checks the product chemically.

Government agents shop constantly
for food articles and submit them to
federal chemists. Not long ago one of
these investigators purchased a can of
tomato puree—and found objectionable
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Left: To insure that dried
spinach will be free from in-
jurious properties, it is fumi-
gated in long indoor ovens

Below: A sterilized platinum
wire probes the interior of an
innocent appearing eclair. A
culture made from the custard
revealed the presence of sta-
phylococci which had made
consumers of the delicacy ill
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spores, the result of using defective
fruit. This manufacturer unwittingly
had violated a “must not” of the law
by putting into his product something
harmful. Another advertised that a con-
centrated food contained “all the body-
building elements,” but no vitamins
were found. Both were forced to with-
draw their products from grocers’
shelves.

OMETIMES minerals prove very

harmful to plants, making the fruit
unfit to eat. Thus plants often require
water as pure as that which humans
need. Black alkali is a destructive sub-
stance in irrigation water. One part in a
thousand of this caustic slowly poisons
the land. White alkali, containing sodi-
um chloride or sodium sulfate, also
wreaks havoc on both fruits and vege-
tables. Dates, figs, oranges, lemons, and
all kinds of vegetables are checked con-
stantly to detect the presence of any
“blight” or bacteria resulting from such
causes.

The chemist identifies the causes of
food spoilage through his microscope as
easily as he recognizes horses or people,
and soon knows whether he is dealing
with molds, bacteria, or yeasts.

A producer of canned spinach found
his pack acquiring too much acid.
Analysis revealed that bacteria were
attacking it. Chocolate candy literally
exploded. Yeast was doing to it what
it does to bread dough—harmful in one
case, beneficial in the other. Bread
turned ropy, shot through with wild
yeasts infesting the air in an otherwise
clean plant. Another baker’s bread
spoiled in the wrappers, molds taking
their toll. Bacteria, yeasts, and molds
are everywhere, and only constant vigi-
lance keeps the nation’s food supply
clean and sweet.

Long sterile rubber aprons and constant attention to cleanliness in every step of
the handling of oranges by these workers safeguards the health of the public



ADVANCED AMATEUR PHOTOGRAPHY

INFRA-RED AND ULTRA-VIOLET

By ALBERT G. INGALLS

HERE are several strictly utilita-

rian uses for infra-red and ultra-

violet photography. With the for-
mer, distant landscapes may be photo-
graphed through a haze that renders
them wholly invisible to the eye, or the
worker may go a-sleuthing and photo-
graph doubtful documents; with the lat-
ter there are fluorescence photography,
astronomical photography, and photo-
micrography for extreme magnification.
With both methods photographs may
be made in the dark.

Most of the utilitarian purposes are
largely professional, which means no
more than that the intelligent amateur
can learn to use them fully as capably
as the professional does. But as a starter,
the majority of readers are likely to try
something simple, and will do it just for
fun. This may be what we are living for,
anyway, hence no apology is needed for
it. So we shall try taking an infra-red
photograph in the dark, and later we

Infra-red photograph. Total dark-
ness. Tungsten lamps with filters

shall try an ultra-violet picture, equally
in the dark. The latter is not difficult
but is considerably more complicated
than the former.

Obtain some Eastman infra-red sensi-
tive plates, Type 1-R, to fit your own
camera. No special camera or apparatus
is required. Stand an electric flatiron on
end and turn on the current, set the dia-
phragm at f.4.5, entirely darken the
room, and open the shutter. Expose for
five or ten minutes—longer if a smaller
stop is necessary. Develop the picture.

You knew in advance that it was pos-
sible to do it, but there is quite an un-
expected kick, is there not, in discover-
ing that it will really perform for you as
well as for the professional?

The next stunt may be indirect infra-
red photography. Set up one or two hot
flatirons facing some object and expose
much longer—say an hour at {.4.5. You
may have to make a few trials before
you work out the correct exposure time
with the set-up you are using.

You may, of course, do both of these
things with other heat sources: a hot
iron or hot plate or a Sunbowl lamp, but
with none of them heated enough to
glow visibly if you want to be able to
say you did it in the dark.

Suppose you next try photographing a
group of persons, or one person, in the
dark. Here the source of radiation is
preferably common tungsten filament
lamps, a lot of them—about 1000 watts
per hundred square feet of floor space.
To do it in darkness, however, will re-
quire a filter to stop all the visible rays.
Use Wratten No. 87 filters over all of
the lamps. Exposure: Try one second at
1.3.5, which would mean two seconds at
f.4.5, and so on in proportion to size of
opening available. This stunt is more
difficult to set up than the others, but is
more fun. At a party, for example, you
photograph everyone in total darkness,
or elsewhere you may try a bit of Sher-
locking—if you can find a way to make
the persons you are sleuthing stand or
sit or remain still.

ERHAPS next, try infra-red photog-

raphy out of doors. You must first
exclude all the visible light from the
plate or it will not be infra-red photog-
raphy. A Wratten filter No. 25 will be
suitable for this, or else a Tricolor Red,
or an A filter. You will have to experi-
ment again and feel your way, but a first
trial may be at 1/50 to 1/5 second with
stop f.4.5. As you ordinarily will try this
in bright sunlight, 1/10 second may
prove to be about right. Focus in the
normal way. Develop as for panchro-
matics.

The landscape, as photographed, will
seem weird and spooky and unreal. The
sky will photograph black because it is
relatively lacking for rays which affect
plates made for the red end of the spec-
trum. Leaves of vegetation will be white
because they reflect infra-red wave-
lengths much better than visible ones.
Shadows will be deep.

By the time you have practiced with
a few of these stunts you will feel a lot
like an advanced amateur photographer,
and may want to perfect your skill as far
as this is possible. Special developer
formulas, hypersensitizers and so on, are
available for such workers, but one can
do most of the things described without
more trouble than that required to buy
special plates and a special filter.

Ultra-violet photography is not so sim-

A bust, photographed in radiation
from two hot but invisible irons

ple as infra-red work. There are two
methods: (1) In the “reflected” method
use a mercury arc lamp covered with a
filter (Ultra No. 586, Corning Glass
Works, Corning, N. Y.), ordinary cam-
era, and Eastman 33 plates, and expose
about one minute at f16. (2) In the
“fluorescent” method use same lamp and
same filter. Cover camera lens with Corn-
ing Noviol O, No. 306, 4-millimeter filter,
optically surfaced. Use Wratten pan-
chromatic process plates and expose 20
minutes at 7.4.5 when 20 inches from
object. This method is the one used
in deciphering altered documents. It
actually does its work in visible,
though faint, light; that is, in fluo-
rescent light, which is ultra-violet radia-
tion with its wavelength transformed
(lengthened) until visible, by the sub-
stance of the object.

Most of the above data on ultra-violet
work are included merely to give a
rough idea, and the worker will doubt-
less require some study of detailed
sources of information. He will also re-
quire patience, a good temper and a
better lined purse than infra-red pho-
tography will ask of him.
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N EAR ABSOLUTE ZERO

IN the Quest of the Absolute or Real Zero
Temperature, Known to be 273 Degrees Cen-
tigrade or 459 Degrees Fahrenheit Below
Our More Familiar ““Zero,” Scientists Have
Now Come Within One-Twentieth of a Degree
of Their Long-Sought Goal

By J. . CROWTHER

London

Author of “An Outline of the Universe,” “Science For You,”
“The Progress in Science” and other books

URING the last 12 months two first
D class advances in low temperature
physics have been made. Profes-
sor Peter Kapitza, the director of the
Royal Society Mond Laboratory at Cam-
bridge in England, has succeeded in
constructing a new type of machine for
liquefying helium. His machine makes
the preparation of relatively large quan-
tities of liquid helium much easier and
cheaper than before, so that large quan-
tities of liquid helium will soon be with-
in reach of anyone who constructs a
replica of this machine.

The other first class advance has been
made by Professor W. J. de Haas of the
University of Leyden, Holland, who has
made experiments in which tempera-
tures within one-twentieth of a degree
of absolute zero have been reached. The
lowest temperature reached by earlier
methods was Keesom’s seven-tenths of a
degree above absolute zero. The mea-
sure of de Haas’ remarkable advance
is given by the consideration that seven-
tenths of a degree is 14 times as high a
temperature as one-twentieth of a de-
gree above absolute zero. The measure
is given, not by the difference but by
the division of the two temperatures.
Another illustration can be made by
comparing the effect with a similar fall
in another part of the scale of tempera-
ture. In the attempts made by Faraday
to liquefy oxygen 90 years ago, the low-
est temperatures reached were about
168 degrees on the absolute scale, or
about 100 degrees Centigrade below the
freezing point of water. Fifty years later,
scientists had produced temperatures of
about 12 degrees above absolute zero,
a limit about 14 times lower than Fara-
day’s. Keesom’s minimum of 0.7 degrees
absolute was reached in 1929. Hence
after five years de Haas has pushed the
lower limit of temperature down the
scale through a drop comparable with
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the drop achieved by his predecessors
after 50 years of research.

What is the practical value of re-
search at very low temperatures? The
consequences of it in the future will
almost certainly be very great. The in-
dustrial and military importance of
processes conducted at the temperature
of liquid air is already large. The use
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“Photo by Kapitza
The apparatus
Kapitza uses for liquefying helium

which Professor

of gaseous oxygen compressed in cylin-
ders is already being superseded by
liquid oxygen, which is so much more
compact, and can be transported so
much more economically, because no
heavy steel cylinders are needed to
contain it.

The separation of gases by boiling at
low temperatures is already used on a
vast scale in the manufacture of various
industrial products and explosives.

But the great applications of the fu-
ture will probably be connected with

the phenomenon of super-conductivity.
When various substances are exposed
to a very low temperature, their resis-
tance to electricity suddenly disappears.
Research may discover how to produce
perfect electrical conductors at relative-
ly high temperatures, say at the tem-
perature of liquid air. What would
happen to electrical engineering if per-
fect conductors could be preserved by a
product such as liquid air, which could
easily be provided in vast quantities?
Shall we have non-resistant cables,
filled, not with metals, but with some
peculiar salt, and surrounded by a pipe
containing liquid air? When humanity
has gained control over natural phe-
nomena between 0 degrees and 10 de-
grees absolute, it will probably conduct
in that region a large part of its pro-
ductive activities.

EFORE giving an indication of the

chief methods of obtaining very low
temperatures, some features of Kapitza’s
apparatus may be described. As the pho-
tograph at the left shows, his apparatus
is quite compact. It is very much smaller
than the complicated apparatus and
heavy machinery previously necessary
for the production of relatively large
quantities of liquid helium. The practi-
cal differences between large and small
quantities of liquid helium may be ap-
preciated when it is explained that some
of the expert research workers whose
work is only possible through the use
of liquid helium, have never in their
lives seen liquid helium. This is because
in all of their experiments they had pro-
duced the liquid helium within metal
tubes, through which it was not visible
to the eye. Their knowledge of the ex-
istence of liquid helium in the tubes
depended entirely on their observation
of its effects, not of itself. One of the
advantages of the preparation of liquid
helium in relatively large quantities is
that it can be handled in glass apparatus
which allows direct optical observation
of its effects.

After the preliminary cooling of the
helium gas to the temperature of liquid
nitrogen, Kapitza’s apparatus will after
25 minutes’ working begin to liquefy
helium at the rate of two liters, or about
two quarts, per hour. About one and a
half liters of liquid air are consumed
during the preparation of each liter of
liquid helium. This is a minimum per-
formance, and in the future the rate of
production will be very much increased.
But even this performance compares
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very favorably with the original meth-
od of preparing liquid helium, which,
according to Meissner, requires the con-
sumption of five liters of liquid hydro-
gen in addition to six liters of liquid
air for the production of one liter of
liquid helium.

What is the principle of Kapitza’s ap-
paratus? It is the invention of a re-
ciprocating engine which will work at
any temperature down to absolute zero.
Hitherto, no reciprocating engine has
been made which will work at a tem-
perature lower than that of liquid air,
which is about 100 degrees above ab-
solute zero.

HE difficulty of making a recipro-

cating engine work at low tempera-
tures is familiar. Everyone knows that
in cold weather the pistons stick in the
cylinders of automobile engines, owing
to the thickening of lubricating oil. At
very low temperatures the difficulty of
preventing a reciprocating engine from
freezing increases enormously. Claude
very ingeniously made a reciprocating
engine work at the temperature of liquid
air by using liquid air as a lubricant.
But the same dodge won’t work with
hydrogen and helium. Hence there ap-
peared to be no possibility of construct-
ing a reciprocating engine which would
work at temperatures lower than that
of liquid air, that is about 100 degrees
above absolute zero. Kapitza has accom-
plished the almost magical achievement
of making a reciprocating liquefier that
will work without needing lubrication.
The solution is, of course, like so many
remarkable inventions, fantastically
simple. The nature of the device will
be described, after it has been explained
why liquefiers whose action depends on
the use of a reciprocating mechanism
are so superior, when the difficulties of
making them work at very low tem-
peratures can be overcome.

The cooling and liquefaction of gases
is done by the exploitation of two en-
tirely different principles. The nature
of these two principles may be illus-
trated by the consideration of the prop-
erties of gases. A gas consists of a multi-
tude of molecules flying about at a high
speed. The molecules of the ordinary
air in rooms fly about at an average
speed of 500 yards a second. The energy
of a moving particle is proportional to
the square of its speed. Now the energy
of motion of molecules is the same thing
as their heat, hence the measure of their
heat—that is, their temperature—must
be proportional to the square of their
speed; or, in other words, their speed
is proportional to the square root of the
absolute temperature. At absolute zero
they have no heat energy, and there-
fore no speed of motion. Hence the re-
duction of the temperature of a gas
means the reduction of the average
speed of its flying molecules and can be
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accomplished directly by this reduction.

How can the speed of motion of the
molecules of a gas be reduced? One
effective way is by putting heavy mov-
able obstacles in their path. They can
bump into the obstacles and transfer to
them some of their energy of motion.
Convenient obstacles for taking the
speed out of swiftly moving molecules
of gas are the blades of a turbine or the
piston of a reciprocating engine. As the
bombarding molecules lose their speed
the turbine wheel or the fly wheel gains
speed. Hence the size of the increase of
speed of rotation of the fly wheel is a

Photo by Kapitza
Helium liquefied by Prof. Kapitza.
It looks hot, but is 450° below zero

measure of the amount of speed—that
is, the amount of heat—which has been
taken out of the molecules of the gas
that have passed through the engine.

Suppose you have a very large tank
containing a vacuum, and fitted with a
large tap. If you suddenly open the tap,
air will rush in. As the molecules of the
in-rushing air will meet with no sen-
sible resistance (until sufficient air has
collected in the tank to begin to offer a
noticeable back pressure) their speed
will not be decreased, and hence the
temperature of the in-rushing gas will
not be reduced in spite of the fall of
pressure. If an engine were fixed on the
tap, so that the air would have to pass
through and make the fly wheel speed
up before it could get into the vacuum,
then the molecules that reached the
vacuum would have given up and lost
some of their speed to the fly wheel,
and hence some of their temperature.

The method of cooling a gas by allow-
ing its molecules to give their speed to
a movable piston or wheel is very effec-
tive. Everyone has seen how a billiard
ball which has been aimed at a sta-
tionary ball loses speed after impact,
and how the struck ball goes off with
some of the speed of the striking ball.
Hence one can imagine that if a swiftly
moving molecule of gas impinges on a
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suitable sort of movable obstacle, it may
be reduced almost to rest, and the mov-
able obstacle will go shooting forward
with the energy of motion it has gained
from the molecule. But the molecule,
having been reduced almost to rest, its
temperature must therefore also have
been reduced almost to absolute zero.

Since the impact of gas molecules on
movable objects such as pistons con-
nected with fly wheels can effect very
large reductions in the average speed of
the molecules, the method of cooling by
expansion through engines is very effi-
cient.

EFORE a gas can be cooled by ex-

pansion it must be at a higher
pressure than that existing in the cham-
ber into which it is to be allowed to
expand. So in practice gases must be
compressed to a pressure above the at-
mospheric before they can be cooled by
expansion. The compressing requires
work to be done. But as the expan-
sion-against-movable-objects-such-as-pis-
tons method of cooling is very effective,
a considerable part of the work done
by the compressor is gained by the fly
wheel of the expansion engine. Hence
the expansion engine method of cooling
allows a fair part of the work done by
the compressor to be used for taking
heat out of the gas which is being op-
erated upon.

Compressors have to be driven by
electric motors or oil engines. The user
has to spend money on the electricity or
oil, so he wants the maximum amount
of cooling to be done for the minimum
expenditure on fuel.

While the expansion engine is theo-
retically very efficient, it is very difficult
to operate at low temperatures. As al-
ready mentioned, the pistons freeze up,
owing to the lack of lubricants effective
at low temperatures. Also the metal of
the reciprocating parts tends to become
brittle at low temperatures. If the ma-
chine is not designed and constructed
with great attention to the properties of
its materials, it flies to bits through
brittleness when it is run at a low tem-
perature. Hence, until Kapitza invented
his special form of expansion engine,
the method of cooling a gas by making
its molecules give their energy to a
piston could not be used for obtaining
very low temperatures, and no advan-
tage could be derived from the high
theoretical efficiency of the method.

So, until recently, low temperatures
have been obtained mainly by the ex-
ploitation of an entirely different prin-
ciple. Gases such as air are not “per-
fect.” That is, their molecules are not
entirely without effect on each other;
they have a slight mutual attraction.
When the average distance between the
molecules of a gas is increased, a little
energy has to be consumed in forcing
them farther apart against this slight
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mutual attraction. This energy is taken
from the energy of motion, or heat, of
the molecules of the gas. The slight fall
in temperature of a gas when the aver-
age distance between its molecules is
increased, was discovered by Joule and
Thomson over 80 years ago. As this cool-
ing effect is due merely to the increase
in the average distance between the
molecules, and not to the bumping of
the molecules against a piston or any
other movable object, cooling machines
based on the application of the Joule-
Thomson effect can be constructed with-
out any moving parts, so that no lubri-
cation problems or serious difficulties
owing to the brittleness of reciprocat-
ing parts need arise.

N cooling machines operating on the

Joule-Thomson effect, the gas to be
cooled is compressed to a high pres-
sure, and the heat produced by the com-
pression is taken out by a cold water
circulating system. The gas, now at high
pressure and room temperature, is al-
lowed to expand through a fine nozzle.
Owing to the increase in the average
distance between the molecules after
they have passed through the nozzle,
the issuing gas is cooled slightly. The
slightly cooled gas is sent around the
tube conducting the fresh lot of com-
pressed gas to the nozzle, so that the
fresh lot of gas is slightly cooler than
the room temperature when it reaches
the nozzle. After expansion through the
nozzle its temperature drops, owing to
the Joule-Thomson effect, but to a
slightly lower temperature than the first
lot of expanded air, because it started
to expand at a slightly lower initial
temperature. This system of employing
the last lot of cooled gas to pre-cool the
oncoming lot of high pressure gas is
named the regenerative system of cool-
ing. By it the temperature is steadily
reduced as more and more gas is forced
through the nozzle.

As the Joule-Thomson effect produces
such a slight fall in temperature for a
big fall in pressure, a great deal of com-
pressor pumping must be done to
achieve a substantial fall of tempera-
ture. Hence a large amount of fuel must
be consumed in order to produce a use-
ful fall of temperature. Cooling ma-
chines operating on the Joule-Thomson
effect are therefore, in the scientific
sense of the term, very inefficient. They
consume much power in producing a
small fall of temperature. Meissner has
calculated that the liquefaction of he-
lium by the application of the Joule-
Thomson effect must theoretically con-
sume about 100 times as much power
as liquefaction by an expansion engine
which succeeds in directly transforming
the energy of the moving helium mole-
cules into mechanical energy.

But at low temperatures the cooling
efficiency of the Joule-Thomson effect
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increases considerably in comparison
with that of expansion engines. The
magnitude of the slight attractive force
between the molecules of a gas increases
«lightly with the fall of temperature.
Hence the Joule-Thomson cooling be-
comes rather more effective at low tem-
peratures. But the cooling by an expan-
sion engine becomes less effective at
low temperatures. As already men-
tioned, the speed of the molecules of a
gas is proportional to the square root of
its temperature. A reduction of ten per-
cent in the speed of the molecules of air

The low temperaturelaboratory at
Kharkov, mentioned in the article

at room temperature, that is at 289 de-
grees absolute, produces a fall of about
50 degrees, but a reduction of ten per-
cent in the speed of the molecules in
air at —100 degrees Centigrade, or 173
degrees absolute, produces a fall of
about 30 degrees only.

Hence the most efficient method of
liquefying gases that condense at very
low temperatures is to cool the gases
down to within 10 degrees of absolute
zero with an expansion engine which
makes the gas molecules do work, and
then produce the further cooling by
increasing their mutual separation
through the use of the Joule-Thomson
effect. This is the plan that Kapitza
follows.

How does he make his reciprocating
expansion engine work within ten de-
grees of absolute zero, when no one be-
fore has made one work within 100
degrees of absolute zero? He solves the
problem of lubricating the piston by
avoiding the necessity for lubrication.
He deliberately arranges that there
should be a clearance between the pis-
ton and the walls of the cylinder, so
that they are not in contact, and lubri-
cation is unnecessary. But how can a
leaking piston take energy out of the
gas? Kapitza arranges that the piston
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moves very rapidly on the expansion
stroke, so that the expansion is com-
pleted before much gas has been able
to leak past.

This engineering device is charac-
teristic of Kapitza’s genius, and re-
minds one of the device by which he
produced magnetic fields of 300,000
gauss by short-circuiting a dynamo
through a solenoid. In both cases, he
has produced effects outside the ordi-
nary range of mechanics by evading the
limitations of the ordinary ranges of
working velocities.

He is now about to combine his two
powers of very intense magnetic fields
with very low temperatures, in an attack
on the fundamental atomic properties
of matter. Whatever he discovers, he
will enter a region of investigation that
has hitherto been closed to man.

OR the production of small quan-

tities of liquid helium the method
of F. Simon has been of great value. He
showed how liquid helium could be
obtained by an expansion of highly com-
pressed helium gas. His apparatus is' in
principle an expansion engine that
makes one stroke only, and therefore
avoids the engineering difficulties pre-
sented by reciprocation at very low
temperatures. By working with small
quantities of material many important
experiments can be made with small
quantities of liquid helium. Simon’s ap-
paratus is simple and inexpensive and
has been used with great success in low
temperature investigation by himself
and K. Mendelssohn at Oxford, and by
M. Ruheman at Kharkov in Russia®

The method used by de Haas for pro-
ducing extremely low temperatures de-
pends on a phenomenon first pointed
out by Langevin in 1905, who remarked
that when magnetized oxygen is demag-
netized, its temperature should be re-
duced. In 1927 W. F. Giauque again
pointed out that the demagnetization of’
a magnetized body should producea fall
in temperature, and afterward with
Clark employed the method experimen-
tally. In 1926 Debye independently
calculated the size of the fall of tem-
perature to be expected in gladolinium
sulfate when it is demagnetized. The
calculation depends on the conception
of a magnetizable body as a collection of
a great number of very small magnets.
When such a body is not magnetized, the
little magnets are pointing in random
directions. The act of magnetizing re-
moves this random arrangement and
alines all of the little magnets in a cer-
tain direction. Hence a magnetized body
is in an ordered state. By recondite
thermodynamic considerations it can be
shown that if the ordered magnetized
system is destroyed, energy is absorbed
from the heat motions of the molecules,
and the temperature of the body de-
creases.



A bow view of the huge Queen Mary
while under construction at Clydebank
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The Queen Mary, known only as Number 534 during her construction, showing, in the background b
yond the Clyde River, the River Cart which had to be widened and dredged to permit launching the vess

GQUEEN MARY’

OTWITHSTANDING widespread opposition to the con-

struction of huge transatlantic liners, the British have
deemed it worthwhile to finish and launch the giant Cunarder
Queen Mary, which within 18 months or so will make her bid
for the mythical “blue ribbon” of the Atlantic. Shrouded in
deep secrecy during the construction period, exact details of
the ship have been unattainable. The drawings reproduced
above were prepared by Frank H. Mason, the only artist al-
lowed access to the ship before her launching. Construction
of the ship was started several years ago, only to be stopped
by labor troubles in November 1931. Work was not started
again until last December and the ship was finally launched

in September 1934. The actual launching operations were ex-
tremely delicate, due to the tremendous bulk of the ship, but
the River Cart provided the necessary space, as shown above.
As the ship became water-borne, massive drag chains took up
the strain and checked her momentum. The Queen Mary had
a launching weight of 34,000 tons, nearly 10,000 more than
the Aquitania, and will have a gross tonnage of 73,000. She is
1018 feet long with a 115-foot beam, will tower 234 feet from
keel to masthead, and will have an estimated speed of 32
to 35 knots. For comparison of size: Leviathan—48,943
registered tons, 907% feet long, 100Y4 feet beam. Ma-
Jjestic—>56,621 registered tons, 915 feet long, 100 feet beam.



THE AMATEUR AND HIS MICROSCOPE —XIII

PLANTS THAT SWIM

HE riddle of early microscopists—

the diatoms—is exactly as fascinat-

ing, if not as mysterious, in 1934 as

it was in 1834. These forms of life swim

about like animals or fish, yet their life

chemistry is like that of plants! Are
they animals or plants?

It was a plunge into the calm waters

of a woodland lake that stirred my first

curious interest in these odd denizens of

On the under side of a glass, some
scum from top mud of a small lake

the aquatic world. Muddy brown water
ruined the refreshing bath I had counted
on. What is this shiny stuff in small
lakes that gets into the eyes, ears, nose
and mouth, but is rarely encountered in
large, or swiftly moving, bodies of water.

Enthusiasm about microscopy prompt-
ed me to dig up about a pint of bottom
matter from a small lake, so that I might
compare it with the bottom matter of
Lake Ontario and learn why there was
such a marked difference. I knew, of
course, that in the large lakes I was
dealing principally with mineral matter,
and in the smaller, quiet lakes with veg-
etable and animal matter. I determined
to learn their true nature under the mi-
croscope. This is how I went about it:

I permitted the sample of water from
the large lake, and that from the small
lake, to settle for several minutes. Then
I examined the water on the top, which
still seemed somewhat clouded. I next
examined the top mud at the waterline
and the mud at the bottom. By this
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method I learned that most of the living
things existed in the top mud, while the
matter at the very bottom consisted
chiefly of sand and heavy debris.

Every sample of top mud contained
about 90 percent of uninteresiing junk,
which looked like rotted wood and sea-
weed. Lively protozoa pushed their way
through—some lingered in the most
densely packed areas. Many other crea-
tures whirled and darted across the field,
but the objects that interested me most
were the tiny airship-like forms that
floated past the remaining things. These,
the free-floating diatoms, were long the
enigma of biologists. They travel on
their way with determination—going no-
where in particular, and this is one of
the clews to their nature. They are not
animals, as their gypsy habits would
suggest, but plants that move about only
to maintain a fresh supply of carbon di-
oxide and water flowing to their proto-
plasm. They consist only of protoplasm
and an - external skeleton. They are
streamlined like a fish or airship for
ease in slipping through the mud and
water. Inside their siliceous skeleton is
everything needed for the existence of a
one-celled plant.

SINGLED out this phase of the ma-

terial for further study, neglecting all
of the other jumping, whirling, darting,
and creeping forms disclosed in the wa-
ter from the two lakes. I found practi-
cally the same kind of objects in the
large lake that I found in the small lake,
but the water from the small lake con-
tained more of them.

When looking for information on
fresh-water diatoms my attention was at-
tracted to the beautiful forms found in
other parts of the world—in the ocean
and in the rocks. I learned that these ele-
mentary living cells were found every-
where, even in the dirt in our fields; that
6,000 species were known—all beautiful,
symmetrical in shape—circular, triangu-
lar, square, oval, or in combinations of
geometrical forms.

The disk forms of diatoms are not free
swimming but are anchored by gelati-
nous stalks excreted by the cells, the
stalks often branching profusely. These
diatoms have the form of the old-fash-
ioned pill box and in reproducing, the
smaller or inside section becomes a new

diatom, which means that among the
progeny there are a series of individuals
of diminishing size. When this series has
reached a minimum, what are called
auxospores are formed — reproductive
cells which start new diatoms of full
size.

Diatom skeletons from accumulations
are used commercially: in tooth paste
and for polishing brass or varnished
surfaces and the surfaces of optical
equipment such as calcite prisms. They
are also used as filters and as an ab-
sorbent in dynamite. Diatoms are sold
on the market under a number of dif-
ferent names—diatomaceous or infuso-
rial earth, rottenstone, kieselguhr.

I have seen diatomaceous earth from
the biological supply company, and dia-
tomaceous material from several other
sources. All this can be examined with a
microscope giving about 100 magnifica-
tions, but to see the more intricate de-
tails, higher power is desirable. The
Amphipleura pellucida has been used as
a test for microscopic equipment for
over 50 years. Although its general form
can be seen with 100 or even less magni-
fications, the fine ribs that maintain its
shape cannot be resolved except with the
highest powered equipment. You can
only hope to see the ribs or beads if you
have a microscope with an oil immersion
objective and a condenser that can be
used in oil contact with the bottom of
the slide. The condenser must have a
numerical aperture equal to the objec-
tive, and the illumination must come in

Diatoms as they look when seen in
their natural scummy surroundings
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at an angle, perpendicular or obliquely
to the lines in the diatom. Oblique light
may be obtained very easily by cutting a
disk of cardboard to fit the filter holder
under your substage condenser. A quar-
ter-inch hole through the periphery will
give the oblique illumination necessary,
and by rotating the disk, resolution of
the lines may be accomplished—if you
are a good enough microscopist.

In order to prepare photographs to il-
lustrate this article I mounted a few di-
atoms in Canada balsam, in the follow-
ing manner: For fresh water diatoms I
took the fine top mud known to have
diatoms in it and poured this into a test
tube full of clean water. Diatom skele-
tons and some other debris remained on
the top of the water in the form of a
scum, and by touching my cover glass to
this I was able to pick up the scum on
the under side of the cover glass. Then,
to continue outlining the procedure, by
examining this under a low power
(50x), a certain section containing
many diatoms is selected, and while
watching it through the microscope,
other sections of the cover glass are
cleaned free of all debris so that the ma-
terial and diatoms in view under the
microscope will be the only material on
the slide. This material, still moist, is
spread, by means of a fresh drop of wa-
ter, to cover the entire center part of the
cover glass. When this is thoroughly dry
a drop of Canada balsam is placed on a
clean slide and the cover glass inverted
over this Canada balsam and pressed
down. Now, by watching the section that
it is desired to preserve under the mi-
croscope, the cover glass may be moved
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which you can pierce a needle. A bit
of fine copper wire can be used through
the eye of the needle, in order to hold a
hair, and this hair, secured by wax or
glue, is adjusted to focus. The gummed
paper wrapped around the objective
serves as a needle holder. A needle serves

Beautiful diatoms may be found in
many alluring shapes and patterns

to hold a hair in position below the ob-
jective’s focus. This gadget can be ad-
justed easily to the center of the micro-
scope field. (See drawing below.)

HEN the objective is focused on

the hair, and also on a diatom, the
hair can be used to lift the diatom from
its position among broken pieces and
place it in a clean spot on the same
slide or on another slide. The hair can
be moved up and down with the fine ad-
justment, and the slide moved in the
horizontal plane by hand. If it is found
difficult to lift the diatom with the hair,
mix a solution of Canada balsam and
xylol to make a paste thin enough to
wet the hair, and sticky enough to pick

HEEDLE—

How the hair is connected directly to the objective and brought into focus
under the lens, then used to pick up the diatoms, and clean and arrange them

around on the slide until the diatoms
and remaining debris are so well sepa-
rated that photographs or a permanent
mount can be made.

If, on the other hand, you wish to fol-
low the Old World custom of cleaning
the diatoms and arranging them in a
pattern on the slide, and think you have
the patience required, the following pro-
cedure might be useful: Wrap the low
power objective with gummed paper un-
til you have built up a cushion through

up the diatom. A drop of xylol on the
slide where you wish to deposit the di-
atom will help to free it from the hair,
when you have it in position.

The procedure is very simple if you
are of a patient nature. Draw a black
mark around the section containing di-
atoms that you want to move, also a
mark with a black grease pencil around
the section in which you want to place
the diatom. Focus your objective on the
selected diatom, in order to find the di-

Cleaned, selected diatoms mounted
on a slide make beautiful designs

atom on the hair. Then raise the objec-
tive by means of the coarse adjustment
until you can see that the diatom is free
from the slide, but that some objects on
the slide are still visible. Move the slide
by hand until the other area where you
want to deposit the diatom comes to
view. Then lower the objective and lay
the diatom in position.

The diatoms should be covered as
soon as possible, to prevent dust from
getting on them. Canada balsam is the
usual mounting medium, but mediums
of higher refractive index are sometimes
used, to give higher visibility. These can
be obtained from a biological supply
store. After mounting, your slide should
be prepared in the usual way and sealed
with shellac around the cover glass.

I discovered that these tiny skeletons
would do ghostly things under high
magnifications, and I was uncertain as
to which of the many forms that I saw as
I focused was the true form of the di-
atom. I read several books on the sub-
ject and learned that when no interfer-
ence bands appeared I was looking at
the true detail as it existed; and that
when bands appeared around the object,
I was probably looking at a light phe-
nomenon caused by interference of
wavelengths of light as they pass
through the very fine structure of the
skeletons.

F one wishes to follow diatoms as a

study, there is much to be learned.
Books have been written on the subject,
much time devoted to it. Photomicro-
graphers pride themselves on their
prints of diatom structures. Diatoms are
full of mystery to the most profound
student of biology and an intriguing
subject to every owner of a microscope.
You can buy slides of various grades,
ranging from the simple Strewn slide at
50 cents, to the most beautiful pattern
slide of test objects at five dollars. With
these and slides which you can make,
you can entertain yourself and your
friends. The leisure hours will slip by
unnoticed while watching this gala pa-
rade of micro plants.



FROM THE
ARCHEOLOGIST’S
NoTE Book

A Fortress Emerges

NE of the old landmarks of Rome

is the Castel Sant’ Angelo, origi-
nally the tomb erected by the Emperor
Hadrian for himself and his successors.
It was completed in 139 a.p. by Anto-
ninus Pius. On a substructure 275 feet
square rises a cylinder 210 feet in di-
ameter. The whole structure was once
faced with marble. The great building
was formerly surmounted by a smaller
cylinder on which a colossal statue of
Hadrian was placed. The total height
was then about 165 feet. In 537 A.p. it
was turned into a fortress and was many
times besieged. Various additions were
made and there were constant encroach-
ments which destroyed the physical ap-
pearance of the structure. Now under
the Fascist régime the ancient cylinder
has emerged from the scrap heap and
the whole area has been converted into
a beautiful park which adds another
beauty spot to Rome, one of the most
attractive cities in Europe. A feature of
the present work is the restoration of
the overhead passageway, connecting
the Castel Sant’ Angelo and the Vati-
can, which was almost obliterated. The
official name is now the Mole Adriano
or the Tomb of Hadrian. We are in-
debted to the Italian Tourist Informa-
tion Office for our photograph.
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A bronze dish of Etrurian origin

An Etrurian Bronze

HE Metropolitan Museum of Art,

New York, has acquired a bronze
Kyathos (cup) emanating from south-
ern Etruria, end of the 6th Century
B.c. It is shallow with an offset, flaring
lip, a foot with mouldings, and a high
handle with lotus finial. The bronze has
acquired a bluish patina, which is very
attractive. The bowl was hammered,
planished, and then spun to remove the
marks of the planisher. The style is un-
mistakably Greek; this nation inspired
much Etrurian metal work.

Chios Goddess, 4th Century B. C.

Greek Marble Head

HE Boston Museum of Fine Arts

has a beautiful marble head which
comes from the island of Chios, dating
from the 4th Century, B.c. It was not
unusual for the Greek sculptor to make
the head of a figure separately and at-
tach it to the torso. The present head
apparently rested in a mortise in front
of the torso; dowel holes are present.
Persephone, Queen of Hades, best fits
the character of the head, although Hera
or some heroine or nymph may have
been impersonated.

Sassanian silver dish

Sassanian Hunting Scene

MONG the recent accessories of the
collection of the Metropolitan Mu-
seum of Art is a Sassanian silver dish
decorated with a hunting scene. Persian
silver vessels of the Sassanian period
(A.p. 226-637) represent the highest
achievement of Oriental metal-work.
The Sassanian artists excelled not only
in stone sculpture but also in wall paint-
ings and such minor arts as metal-work
and textiles. Their metal-work, particu-
larly on silver vessels, are extremely
rare, only about 40 pieces being in ex-
istence. The royal hunt here represented
was a favorite subject with these early
silversmiths. The ibex is the animal be-
ing hunted.



Motorpoms GHOSTS WALK AGAIN

By WILLIAM S. DUTTON

HAT most modern of institutions,

the automobile industry, seems to

have set out to demonstrate anew
the truth of the adage that there is
nothing new under the sun. Ghosts of
the past are stalking in the laboratories
of the industry’s most ultra modern de-
signers.

One feature of the big show presented
by Henry Ford at the Chicago World’s
Fair, just closed, was a motor car body
so radically different from the conven-
tional that before it some millions of
visitors stood in wonder of what a bold-
ly progressive industry would dare next.

The shell was offered by a manufac-
turer of motor car bodies as its “sug-
gestion for the motor car of the future.”
Daringly streamlined, the familiar hood
in front merely furnished a compart-
ment into which to stretch the legs
and store baggage. Space for the engine
was provided in the back of the
unique body directly over the rear axle.

Rear-engine cars have
been the dream of auto-
motive engineers for the last
several years, but to date no
manufacturer has had the
nerve to risk placing a model
on the market. Such a wide
departure from the estab-
lished practice of putting the
engine in front has been held
to be too long a step forward
for a habit-bound public to
countenance, so that even
now it is doubtful whether
the “car of the future” will
make its debut in dealers’
sales rooms for two or three
years more, if then. The pub-
lic must be “educated up” to

i

Austin—1862-63—was a steam-driven vehicle in which
the power plant was located in the center under the body

it, feel the automobile manufacturers.

“Educated back” to it would be a
more accurate description. The facts are
that in the proposed rear-engine car the
engineers and designers are merely
dreaming of the day when they can cor-
rect a 25-year-old blunder, which some
day perhaps may be rated in transporta-
tion history as one of the automobile
industry’s most serious mistakes.

In another part of Mr. Ford’s big
white building at Chicago was present-
ed a spectacular display of vehicular
history from the chariot of ancient
Egypt to the newest type motor car on
our highways. Sixty-seven vehicles were
in the display, the pick of a vast perma-
nent collection of vehicles at Dearborn,
Michigan, which numbers 220 auto-
mobiles of all types and makes and
560 horse-drawn carts, wagons, and car-
riages. Each vehicle presented at Chi-
cago was significant of a step in trans-
portation progress or change.

The Eisenbach car—1898-99—introduced a simple form
of “knee-action,” a feature just revived in this country

.

The earliest automobile in this most
instructive “Drama of Transportation,”
since returned to Dearborn, is a steam-
driven car built in 1862 or 1863 by one
William Austin, of Lowell, Massachu-
setts. While resembling outwardly a
horse-drawn carriage of its day, this
71-year-old equipage is, from the en-
gineering standpoint, further removed
from the influence of the horse than is
the present-day motor car in all its
glistening grace and pride and speed.
Austin placed his engine, clumsy as it
was, at the rear-center of his power-
propelled buggy. The carriage had a
wheelbase of 5414 inches and a tread of
55V% inches. The wheels were 45 and
46 inches in diameter, front and rear
respectively. The fuel used was char-
coal, chip-wood or scrap coal. The two-
cylinder engine, held in place by a
frame, had piston valves. The drive was
direct to the rear axle, the latter acting
as a crankshaft. The water tank was
located at the rear end of the carriage.

Later the Benz Company of Mann-
heim, Germany, founded by Carl Benz,
famous in automobile annals,
struck even further away
from the influences of the
horse and its traditional
place in front of the cart. A
Benz car built in 1891, and
another of 1892, are in the
collection and each has its
engine located uncompromis-
ingly in the rear.

Ford’s own first successful
car, built in 1893 and still in
good running order, was a
rear-engine type. Likewise
was the Daimler of 1894.

Looking back over these
ghosts of progress as they
have been arrayed side by
side, even the lay visitor can-

Benz Velociped—1892. Rear engine mounting. Many a
sport roadster today proudly displays the same type of horn
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Ford T—1908

Ford C—1905

i,

Riker Electric Tricycle—1896

not help but be impressed by the una-
nimity of the pioneers’ vision of what a
motor car should be. Among a total of
37 significant automobile models in-
troduced prior to 1910 and exhibited at
Chicago, 14 were of the rear-engine
type, six had their engines in the rear
center, seven in the center, and only ten
in front. That is to say, front-engine
models were in the minority by the over-
whelming odds of 27 to ten.

Of course it must be granted that the
early builders were probably influenced
more by expedience than vision. Power
transmitted directly to the rear axle was
the simplest and most economical form
of construction. The fact remains,
nevertheless, that it still is the simplest
and most economical way to build a
motor car, and the most sensible way.
Engine heat, engine noise, and engine
odors are removed to the place where
least objectionable and noticeable when
the power plant is in the rear of the
car. There is more leg-room in front,
and lack of leg-room was long an in-
dictment against the earlier models with
the power plant in front.

RADITION and habit, the ever-pres-

ent human reluctance to break loose
from established forms, was the main
reason for the front-engine automobile.
The horse always pulled its load, and
so the automobile makers finally con-
trived a way to get their power-plant
where the horse would otherwise have
been, though they continued to transmit
the propelling force to the rear. And
thus the new vehicle became a hybrid
sort of thing, which presented the ap-
pearance of being pulled and yet actual-
ly was pushed from behind. It was
neither fish nor fowl.

Just how many years of progress were
sacrificed by the automobile industry to
the tradition of the horse, or, to state

Oldsmobile—1900

Schacht—1909

it in another way, how much further
advanced would be automotive design
today if the pioneers had been guided
solely by logic instead of by deference
to age-old custom, is a nice question
over which future historians may well
speculate. It has taken us a quarter of
a century to reach the point where a
handful of advanced thinkers in auto-
motive design are ready to admit cau-
tiously that the car builders of the *90s
were right when they placed their power
plants behind.

NDEED, study of the motorized sec-

tion of the Drama of Transportation
is likely to lead one to wonder if there
is anything fundamentally new or en-
visioned in the automotive industry of
today of which the old-timers did not
think. Lack of proper tools and materi-
als, especially of metal alloys, made
many of their ideas impractical at the
time but none the less they had the
ideas and in their experiments forecast
the trend of future development with
uncanny accuracy.

The self-starter is popularly supposed
to be of fairly recent origin and one
of the most important of later-day im-
provements to the motor car, yet it ap-
peared on a Winton car in 1896. Stand-
ardization of parts, also thought of as
a modern idea, was introduced by Ran-
som E. Olds, the designer and builder
of the Oldsmobile, on an Olds car built
in 1900. This car, known as a curved
dash runabout, weighed only 800
pounds and was built in one style, with
one paint finish, and each and every
part was made to standard. The car
averaged 25 miles to a gallon of gaso-
line and combined the principles both
of air and water cooling.

Three-wheel cars have recently been
the subject of experiment, though not
by any of the larger manufacturers,

Benz Phaeton—1892-96
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Ford No. 3—1898

and the idea has been considered novel
enough to interest motion picture audi-
ences via the news reels. A car of the
tricycle type, illustrated on the opposite
page, was built by Anderson L. Riker
in 1896.

J_AIR cooling and opposed cylinders are
thought of today largely as inno-
vations of the aviation industry, but
about as many of the early engines were
air cooled as water cooled. Such cars
as the Holsman of 1904, the Stevens
Duryea of 1904, and the Kilbinger of
1907 employed both air cooling and op-
posed cylinders in their motors. A
Knoxmobile of 1902 introduced a most
advanced principle of air cooling. Steel
spines were inserted in the cylinder
walls, screwed into place and grooved
throughout their length. There were
from 1500 to 2000 spines % ¢ of an inch
in diameter and two inches long.

Even independent wheel suspension,
popularly known as “knee action” and
widely exploited as a radical improve-
ment of the past year or two, is really
a ghost out of motordom’s past. A car
known as the Eisenach, built at Eisen-
ach, Germany, in 1898 or 1899, incor-
porated a simple form of knee action
in its front end suspension.

Progress of any kind is dependent
on the past and its accomplishments,
and Mr. Ford’s huge collection of
ancient and modern vehicles at Dear-
born shows this unmistakably. Inven-
tors do not draw new creations out of
the air, like magicians, but working at
the right time with the right tools they
coordinate and assemble the findings
of countless experimenters who have
gone before and who, in their time,
probably worked at the wrong time and
with deficient tools and materials.

Even as late as 1893, the year Ford
built his own first car, the mechanical

Daimler—1894

Crestmobile—1901

facilities available were so meager that
they would have been utterly inade-
quate to build a modern automobile.
Prior to that date no sort of a success-
ful car was possible, regardless of how
complete and inspired the conception
of the man who tried to build it. Too
many needed things were then lacking.

In this connection it is interesting to
note the roundabout course taken by
automotive design in its present trend
back toward the original rear-engine
models.

First, the horse led designers grad-
ually to work their powerplants for-
ward, though they had to overcome en-
gineering difficulties in order to do so.
Then along came aviation and we be-
gan to learn something of a new science,
streamlining. Its discoveries quickly
showed a glaring fault in the modern
automobile: with its bulky engine and
radiator in front it butted its way
through the air instead of slipping
easily through it. Streamlining sug-
gested a rear-end power-plant, if a per-
fect job of streamlining was to be done.

O our newest transportation indus-

try, aviation, is exerting its influ-
ence upon motordom to free it from the
last vestige of influence held over it by
transportation’s oldest industry. And
the ghosts of the *90s walk again.

The photographs bordering these

two pages admirably illustrate the
points brought out in the accompanying
article. Old as are the cars shown, they
contain at least germs of ideas which
are only now being developed. Old
timers will recognize many familiar
“gas buggies” of bygone days in this
collection; the younger generation will
smile at some of the seemingly gro-
tesque designs, but can learn many les-
sons from a study of them.

Winton—1900-01

Ford A—1903

Orient Buckboard—1903

Cadillac—1903
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Movies Analyze Industrial
Operations

UNIQUE type of motion picture ap-
paratus which visibly measures time
in relation to human and mechanical energy
was demonstrated recently to groups of
industrialists in Rochester and New York
City.
Chief features of the apparatus, which is
sponsored by The Chas. E. Bedaux organi-
zation of industrial engineers, are a per-

®
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Closed loop film set-up for analyz-
ing movies of industrial operations

fectly synchronized camera and Kodascope
projector using a super-sensitized 8-milli-
meter film. Powered by a constant-speed
motor having an electric governor, the film
travels through the camera at a rate of
1000 frames per minute in normal use and
4000 frames per minute for slow-motion
pictures.

The camera, known as the Bedaux Mea-
surement Cine-Kodak, weighs only six
pounds with its built-in motor. It carries
100 feet of film which records 16 minutes
of action, and is equipped with a lens held
to a focal range of two to 20 feet.

Another feature of the apparatus is de-
scribed as the “measurement loop system.”
This permits the recording of a large num-
ber of episodes, such as the multitude of
operations in an industrial plant, and the
cutting of the film into varying lengths cor-
responding to each episode, each length
then being spliced into a loop capable of
continuous projection at any desired rate
ranging from one to 1400 frames per minute.

This apparatus was conceived to fulfill
the need for a permanent record of every
basic operation in a manufacturing plant,
both as to the process and the exact time
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value of every motion involved. Through
the use of these picture records it becomes
possible to measure progress in processing,
analyze motion for the elimination of faulty
Oor unnecessary moves, permit management
to see in terms of speed and fatigue their
labor requirements and to demonstrate the
fairness of these requirements, and give
workers a constant and equitable gage of
their performance uninfluenced by good
times or bad.

With this system each complete scene
is returned by the processing station to the

Motor-driven portable movie cam-
era in use in an assembly plant

owner as a separate film formed into a
closed loop and coiled in a specially de-
signed file container card on which can be
placed the data necessary to identify and
classify the scene therein contained. Thus,
as contrary to the procedure heretofore in
vogue, when one desires to project the
specific subject in interest he need not
waste time viewing all the other activities
photographed on the same roll of film.
The principle of a closed loop is of de-
cided advantage during projection. The

picture can be viewed as many times as
desired without change of reels or rewind-
ing. Therefore, the analyst, freed of the
need of watching the mechanical operation
of his projecting machine, can concentrate
on the study of the picture itself for as
long as he desires. When not in use, the
loops are coiled in the loop record cards and
filed in a loop record humidified cabinet for
safe storage.

e ——

Water Purified by Iron and
Carbon Dioxide

NEW method for chemical purification

of waste water, the iron-carbon-dioxide
process, has been developed by German
chemists, according to Chemical and Metal-
lurgical Engineering. In this purifying
process the waste water is treated with car-
bon dioxide in the presence of metallic
iron, whereby iron is dissolved as iron bi-
carbonate. The dissolved carbon dioxide is
then expelled from the water by strong
aeration, the iron bicarbonate is oxidized
and the hydroxide coagulated with the im-
purities in the water.

Waste flue gas with about 10 to 15 percent
CO: may be used as a source of the carbon
dioxide gas. Iron turnings from a machine
shop are suitable for the other reagent. The
total time required for treating the waste
water is 30 to 45 minutes.—A. E. B.

Flexible Cord Reel
CONVENIENT device for use in con-

nection with reading lamps, electric
irons, toasters, and other electrical appli-
ances, takes the form of a compact reel in
which 15 feet of flexible lamp cord can be
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contained. One end of the cord is connected
to a standard type of plug and the other to
a receptacle in the center of the reel. Any
length of wire needed to reach the nearest
convenient outlet may be withdrawn from
the reel or, when the device is not in use,
the wire is easily rolled up.

A flexible wire arrangement makes it
possible to clamp the reel to the back of a
chair, a table, or any other desired point,
or the reel may be merely placed upright on
its flat base.

Texas “0il Crop”

SURVEY recently completed by the

Texas Petroleum Council shows that
oil has become the big “money crop” of
Texas, far surpassing cotton. Returns from
crude oil in 1933 totaled 237,872,000 dollars,
compared with returns of 204,040,000 dol-
lars from the cotton crop in the same year.

————
Stuttering Cured by Hypnotism

YPNOTISM has been successfully
used by United States Public Health
Service doctors at the Marine Hospital in
San Francisco in curing patients of stutter-
ing, Dr. Victor H. Vogel, United States Pub-
lic Health Service, reports.

The method includes revelation and
aeration of the cause, and suggestion to the
patient under induced hypnosis. It is es-
pecially applicable when the cause is
psychic injury, such as severe abuse or
fright occurring early in life, when the
mind is most impressionable.

In some of the cases the causative inci-
dent remains only in the patient’s subcon-
scious mind and can not be recalled during
the normal waking state; but when hypno-
tized, the patient readily relates all details.
The suggestion is then given to the patient
while in the state of hypnosis that, knowing
the cause of his stuttering, he can overcome
it. Success is not so marked when the
cause is not revealed.

One patient, who could not recall the
causative incident before being hypnotized,
readily related it under hypnosis and re-
called it to mind after being awakened. In
this case the patient when about seven years
of age had been severely whipped. While
under hypnosis he spoke without stuttering.
He was cured by three treatments. Two
months later he wrote that “new worlds
are open to me now.” A year later he wrote
that he was “selling insurance, which calls
for enough talking.” In normal conversa-
tions his speech was perfect, he said, while
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Florida’s “Fountain of Youth” failed to bring eternal youthfulness to these
Indians of Ponce de Leon’s day. But archeologist J. R. Dickson reports that this
old Indian graveyard, which he is unearthing, contains an array of strong-
framed skeletons with remarkably fine teeth. The graveyard, recently unearthed,
has revealed over 90 burials. Mr. Dickson calls them some of the earliest Chris-
tianized Indians in the United States, because many lie with arms crossed as in
prayer, and because of the lack of offerings and equipment for the future world

he slightly lost control and stammered “a
bit” in times of excitement.—Science Ser-
vice.

A Portable Rotary Pumping Unit

HE development of a high-speed rotary

displacement pump has made possible
the compact and comparatively light weight
transportable gasoline engine driven unit
mounted on a trailer, which is shown in an
accompanying photograph. The pump is
known as the De Laval-IMO. Driven at ap-
proximately 1675 revolutions per minute by
a 60-horsepower gasoline engine, it delivers
90 gallons a minute against 495 pounds per
square inch pressure with a suction lift
equivalent to 14 inches of mercury. The
pump itself weighs only 398 pounds, and
the complete unit, with engine, about
2000 pounds. The pump has only three
working parts—a central power rotor and
two sealing rotors, which mesh in such

manner that the liquid is carried through,
as by a continuously acting piston, without
shock or pulsation. There are no timing
gears or separate bearings, and but one
stuffing box, which is subjected to suction
pressure only.

The rotating parts are in complete ro-
tational balance and, except for suction
pressure against the area of the driving
spindle at the stuffing box, are also in
hydraulic balance axially.

How to Paint Cast Aluminum

N improved technique for painting cast-
aluminum surfaces is reported by J. E.
Greene in a recent issue of Industrial Fin-
ishing, as a result of work done to improve
the finish and durability of street and road
signs. In the finishing of cast aluminum, the
first and most important job is to clean and
prepare the surfaces properly before apply-
ing the first coat of finishing material. Two

A gasoline driven portable

rotary pumping unit, and a sectional view of the pump
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solutions for this purpose are recommended:
One is a caustic potash or concentrated lye
mixed on the basis of two pounds to the
gallon of water; the other is a 25 percent
solution of acetic acid.

Aluminum castings are dipped in a tank
of one of these conditioning solutions and

" allowed to hang submerged for 20 to 30
minutes, or until the surfaces turn to a
grayish black. Next they are dipped into
a tank of cold water to rinse and neutralize
the first treatment, and then into a tank
of hot water. Following this, the castings
are allowed to dry naturally, after which
they are ready for the priming coat.

In one modern plant, exterior lacquer
enamels are used; another uses air-dry and
bake-type synthetic enamels. For the lacquer
finish a red oxide lacquer primer is first
applied. The work is then painted in various
combinations of color and finished with a
final protective coating consisting of one or
more coats of exterior, tarnish-proof, clear
lacquer—A4. E. B.

Brazilian Clipper Triumphs
HE Brazilian Clipper, the Sikorsky S-42,

which we have already briefly described -

in these columns, has gone from triumph
to triumph, exceeding the specification per-
formances, breaking many records, and cut-
ting time in its regular South American
service. The S-42 has aroused world-wide
interest and we feel fully justified devoting
space to the latest information regarding
this splendid ship.

The performance with various engine
combinations is of particular interest. With
full load—36,000 pounds total—and all the
four Pratt & Whitney Hornets, rated at
700 horsepower each, in commission, the
top speed is 190 miles per hour at 6000 feet
altitude. With any of the three engines,
the top ‘speed at sea level is 153 miles per
hour. With four engines, climb is 1000 feet
per minute from 3500 feet; with any three
engines, the climb there is still at the com-
fortable figure of 400 feet per minute. In
this flying boat the question of enhanced
safety by use of a multi-engined power
plant is fully answered, with no further
argument possible.

The weight empty (that is, fully equipped
but without fuel, oil, crew, or pay load) is
21,945 pounds, so that the useful load is
at least 14,055 pounds. Since the S-42 only
loses a couple of miles per hour in speed
when overloaded up to 41,000 pounds and
is then perfectly easy to handle, its maxi-
mum useful load is 19,055 pounds or nearly
50 percent of the gross load.
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The Brazilian Clipper alighting with flaps depressed

We have always claimed that large flying
boats suitable for oceanic service should
be equipped with the same care and com-
pleteness as an ocean liner. In the Brazilian
Clipper the total weight of equipment is
2181 pounds, and comprises the following
list of items, not one of which is superfluous
and all of which are desirable:

Hat Holders Tool Kit

Fish 0il Water Containers
Flash Light Tables

Hand Axes Coat Rails

Utility Rope

10 Quart Pail

Air Rafts (3)
Spare Parts Kit
Automatic Pilot
Flit and Spray Gun
Machete

Paper Cup Holder
Radio Wiring

Smoking Stand

Table Racks

Life Buoys

Fire Extinguishers
Drinking Fountains
Towel Holders

Toilet Paper Holders
Sanitary Pad Holders
Signs and Frames

Food Magazine Holders
Life Jackets Batteries

Anchor Landing Lights
Anchor Cable Generators

Fog Horn Towing Pendant
Ship Bell Pilot Seat Cushions
Very Pistol Safety Belts

Boat Hook Anchor Winch

Radio Table

Radio and Mech. Seats
Carpets

Curtains

Steward’s Seat

Radio, Complete
Radio Antenna
Starter Handle
Starters

Ring Cowling

Heaving Line

Water Canteens (3)
Food Box

Bilge Pump

Sea Anchor and Line
First Aid Kit
Parachute Flares
Misc.

(Books, et cetera)
Entrance Railing
Strong Box EngineFireExtinguishers
Cupboards 0il Regulators

Colonel Charles A. Lindbergh is the
Technical Consultant for Pan-American
Airways who purchased the ship, and him-
self carried out a number of the acceptance
tests. One of our photographs shows the
Clipper just about to land with Lindbergh
at the wheel. Our readers will notice that
the landing is made with flap depressed. It
is true that the flap extends only to the

ailerons, but it is huge nevertheless and no
pilot can quickly operate it by manual
strength. Hence an ingenious flap control
mechanism has been worked out. This
mechanism is shown schematically. The
mechanism is hydraulic, with control
handles suspended from the cockpit roof
near the throttles. A master actuating cylin-
der, supplied with oil under pressure from
an electric power-supply unit, pulls the
flap down through direct cable and pulley
connections to the control horns. The flap
is raised by the action of six small cylin-

Two gasoline tanks are mount_éd be-
hind each engine on the Clipper

ders (three to each flap section) mounted
in - the ‘trailing edge of the wing, with
plungers diréctly  connected to the flap
horns. An important safety feature is em-
bodied which prevents the use of the flap
when the flying speed is too high for it to
be safely employed. In such a case the air
loading on the flap becomes too high and
by an ingenious arrangement of pressure
relief valves and by-pass connections the
flap is allowed to rise till its loading is
again normal. As air loads ease off, the
flap automatically returns to its original
position.

In the photograph of the hull nearing
completion may be seen many important
points. At the very front end is the anchor
hatch, with the anchor hawse pipe at the
bottom. Then there is the pilot hatch. On
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the top of the hull is the deck box for the
complicated engine controls and cables. The
front entrance is on the left or port side.
Immediately in back of the superstructure
on which the wing is mounted, there is a
rear emergency exit. The rear entrance is on
top of the hull. Strut fittings are also indi-
cated in this photograph.

There is not space in these columns to
illustrate all the complex devices and struc-
tural elements required. We can only select
vital elements.

The tremendous wing spar is continuous
from tip to tip, of a modified Warren truss
type, and is composed of extruded and built-
up dural sections, assembled by riveted and
bolted-on gusset plates. For the flange
members (that is, the long members top
and bottom) a very ingenious extruded C
section with a uniform thickness of %4 of
an inch is employed. In highly stressed
locations the C section is reinforced by the
insertion of telescoping half-round tubular
liners of dural. Where extra strength is re-
quired steel bolts are also substituted for
rivets.

In the interior of the hull, accessibility
for maintenance is excellent. The main hull
framing consists of a deep girder keel of

SCIENTIFIC AMERICAN 313
et ECK BOX FOR ENG. _FRONT  _SUPERSTAUCTURE r~EMERGENCY
HATCH CONTAOL cassis [ ENTAANE KxXIT Sy

AnCHoR
HATCH

Schematic diagram of flap operating mech-

anism as described on the opposite page
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Mounting of an outboard engine;
wing-tip pontoon in background

which the stem and stern posts are integral
parts. There are eight built-up bulk heads
all equipped with leak-proof doors to divide
the hull into nine water-tight compartments.
The many stringers, longitudinals, and out-
side plating are riveted together to form a
structure almost as solid and permanent as
the hull of an ocean liner! All seams are
sealed with impregnated cloth during fab-
rication. To guard against corrosion, anodic
treated dural is used throughout. Flush
riveting is used so that the outside surface
is perfectly smooth. The main bulk head

extends downward to form the front step
and upward to provide the rear superstruc-
ture bulk head to which the rear wing spar
is attached.

Another photograph shows the mounting
of the outboard engine on the wing, with
its Venturi cowling, and three-bladed ad-
justable pitch propeller. The engine is
carried by welded steel tubing attached
directly to the spars and no attempt has
been made to insulate engine mounts with
rubber. Nevertheless, no. vibration from the
engines is noticeable in the cabins. The
mass of the wing is. evidently large enough
to dampen out engine vibration before this
reaches the cabin. The fuel is carried in
eight elliptical riveted dural tanks of 150
gallons each, supported by the drag trusses
between the main wing spars. The tanks
are arranged in pairs behind each engine.

The boat represents the results of a life-
time of experience for Igor Sikorsky, and
his able Chief of Design M. Gluhareff.
—A. K.

e ———
Air Capers

IT is sometimes refreshing, after reading

the learned but endless reports of the
aerodynamic laboratories of Europe and
North America, to have a heart-to-heart chat
with a practical and finished flyer. We are
referring to Gevhard Achgelis, a German
pilot, pupil of the famous Udet, who thrilled
thousands of spectators at the Cleveland Air
Races with his wonderful stunts. Strange to

TLEFT STROT
FirTing

BREATHING TUBE
IHTRARE

T LEFT ITAVT Awe
BEACHING GTAR
Firnng

say, Mr. Achgelis understood the writer’s
German, spoke no English, and was glad to
converse freely in his native tongue.

We have in this country the most fin-
ished naval and military aviators. At Cleve-
land the “Flying Trapeze,” composed of
three planes flown by service pilots, flew
but a few feet apart and simultaneously per-
formed loops and wingovers with delightful
ease. The “Lufberry Circus” was also amaz-
ing to watch. Planes flew in single file, each
imitating the one ahead, and playing a gi-
gantic game of “follow the leader” in the air.

Al Williams made power dives, zooms,
and wingovers with his usual precision. But
there is one art in which our pilots perhaps
lag, and that is the art of fantastic capers
near the ground, and this art Achgelis dem-
onstrated to our heart’s content. It is true
that he had a very lightly loaded ship with
oversize controls, but to watch him side-slip
within a few feet of the ground, cut the
grass with one wing tip, and make his plane
stagger in drunken fashion, all quite evi-
dently with perfect control of his craft, was
awe-inspiring. We criticize him only for
making an inverted loop over the grand-
stand—a perfect feat, but one which meant
danger to dozens of spectators.—A4. K.

The Cleveland Air Races

HE Air Races of 1934 were a remark-

able success. Every event passed off
with perfect smoothness and without the
slightest confusion, in brilliant sunshine and
cool weather. On Labor Day some 90,000
people witnessed the most interesting events
of the series. Instead of Air Race Week
dragging along over a period of ten days
it had been compressed into four days with
great benefit to all concerned, spectators
and contestants alike.

Air Race Week was marked by one dis-
astrous event—the death of Doug Davis—
who had already won three prizes and was
leading in the Thompson Trophy Race for
machines with unlimited power—the air
speed classic of the United States.

The cause of this accident is readily ex-
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plained. Times are hard nowadays and
backers for entirely new ships are difficult
to find. Hence, instead of exhibiting novel
planes of more refined design, the racing
aircraft constructors contented themselves
with merely installing more powerful en-
gines and relying on brute force to give
greater speed.

Now, the installation of a more powerful
engine in a good plane is not so very dan-
gerous in straight, cross-country flying in
moderately bumpy weather, but in the
Thompson Trophy Race, with its short laps
of 8% miles around four pylons (the short
laps were arranged, naturally, to give the
crowd a greater thrill) the pilot is almost
never flying on a straightaway. With his high
burst of speed, something over 300 miles an
hour at times, he flashes over the course and
attempts to negotiate the 90-degree turn at
the pylon with a minimum loss of speed. To
lose little time at the pylon the proper pro-
cedure is neither to zoom up nor to dive
down, but simply to make a rapid, tight
turn. The more powerful the engine the
greater the speed, and the greater the cen-
trifugal loads which may be imposed on the
ship in such a turn. At the same time, the
more powerful the engine, the more violent
the slipstream of the propeller, the greater
the control available to the pilot for tighten-
ing the turn.

In Doug Davis’ ship the power had mount-
ed from something like 430 horsepower in
the Junior Wasp to perhaps 730 horsepower
in the Senior Wasp. With the fever of the
race in his blood, leading the field by half a
lap, Davis perished through failure of a
wing, brought on undoubtedly by the tre-
mendous centrifugal forces experienced.

Next year a Racing Pilots’ Association is
to be formed to inspect the planes before
each race.

Light Planes and Moderate Power
Engines

HERE is at the present time quite a
revival of interest in low-powered
planes; that is, planes with engines of some-
thing under 60 horsepower.
Our light plane designers have met the
challenge of moderate price combined with

The “Cub” with engine cowling in
place, showing the enclosed cabin
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The new Luscombe “Phantom” for private flying

good efficiency, and for less than 1500 dol-
lars it is now possible to buy an efficient,
thoroughly good flying machine of easy
maintenance suitable for the private owner
flier of moderate means.

An excellent example of the low-powered
plane lies in the Taylor “Cub” which is pow-
ered with the Aeromarine AR3-40 engine
and illustrated in the two photographs. The
occupant of this small ship is given enclosed
cabin protection by a very complete wind
shield in front with openings at the side
of the fuselage.

The Taylor “Cub” has, according to the
manufacturer, the following specification:

Weight Empty 528 1bs.
Useful Load 412 1bs.
Gross Weight 940 1bs.
Take Off Run 120 ft.
Climb (first minute) 600 ft.
High Speed 94 m.p.h.
Cruising Speed 85 m.p.h.
Cruising Range 175 miles
Gas Consumption 312 gals per hour
Gliding Ratio 10 to 1
Landing Speed 30 m.p.h.
Landing Run 100 ft.

A great deal of the increase in interest
in the low-powered plane lies in the fact

Simple yet strong engine mounting
used on the Taylor “Cub” described

that satisfactory engines are now available.
Thus in the Taylor “Cub” the engine em-
ployed develops 40 horsepower at 2050
revolutions per minute. The AR-3, which is
very similar, develops 50 horsepower at
2100 revolutions per minute.

The Aeromarine light engines have been
approved by the Department of Commerce,
are in use in many light planes in this

country, and have also been shipped to
Brazil and Czechoslovakia. While only three
cylinders are employed, the balance and
smoothness are all that can be desired. The
weight without hub and with two magnetos
is 150 pounds. The bore is 4% inches and
the stroke is 4 inches.

Some elements in construction are as
follows: The cylinders are of forged steel
with heat-treated aluminum-alloy heads.
The valves, push rods, rocker arms, and
tappets are entirely enclosed in oil tight
castings. The magnesium crank case is
divided into two parts which are very easy
to assemble and maintain. The entire as-
sembly of the crankshaft and its adjacent
parts is made independent of the rest of
the engine. The regular standardized mount
is provided for starter and generator.

A light engine of this type is bound to
help private flying considerably.—A4. K.

Private Flying Goes Ahead

E were recently invited by a promi-

nent private flyer to take a hop in his
new “Phantom” put on the market by Don
Luscombe a short time ago. Just a short
flight over North Beach Airport brought
home to us very forcibly what remarkable
progress planes built for private owners
have made in recent years.

First of all there was perfect vision. The
Pyralin windows, front, side, toward the
rear, and up above, gave us as complete a
view of the landscape as in the most un-
protected open cockpit. A scoop at the front
and a ventilation opening at the rear of the
cabin gave fresh air, without drafts, with
all windows closed. A comfortably padded
seat with a safety belt that snapped shut
in an instant made an excellent impression.
With the monocoque dural fuselage to re-
place the old fabric covered fuselage, there
was not the slightest rattle or vibration
anywhere. This freedom from vibration is
due also to the perfectly running and well
balanced engine, rubber mounted.

Of course, our host and pilot was a master
of the art. Nevertheless, it is remarkable
how such a modern cabin plane as the
“Phantom” responds immediately, neatly,
“tidily,” to its controls. The writer of this
note, a most indifferent pilot, was strongly
tempted to take a hand. The rapid take-off
was matched by the easiest of landings, us-
ing the flaps.

The flaps nowadays are no longer manu-
ally controlled, which is fortunate, since
control stick and throttle usually engage the
pilot’s attention in landing. The flap on the
rear of the wing is actuated by a small
electric motor which turns the shaft about
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especially to the alert business man—and at the
same time compliment your friends by giving
them subscriptions to SCIENTIFIC AMERICAN, the
magazine which has kept you in step with this
fast-moving modern age. As a regular reader,
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9 you know its value; its fascination; the authenti-
city of its interpretations of industrial, engineer-
O ing, and scientific facts; its helpfulness in solv-
9 ing everyday problems. Therefore let SciENTI-
FIC AMERICAN come to your friends each month
‘;" —¢give them 12 months of progress. It will

not be a quickly forgotten gift but will serve
as a monthly reminder of your thoughtful-
ness throughout the year 1935.
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which the surfaces hinge. The motor stops
automatically at the proper full position
without any attention. The only adjustment
required is a slight lowering of the hori-
zontal stabilizer to prevent any possible
nose heaviness.

These new private planes are equipped
with everything the heart of a man can
desire—luggage space, instruments of every
kind, landing lights, starting motor, and
so on. They are fully as well equipped in
their way as the large transports.

With a 145 horsepower Warner engine
and a gross weight of 1950 pounds, a
cruising range of 560 miles and a top speed
of 168 miles an hour are realized. The land-
ing speed with flaps down is 45 miles an
hour.

Our photograph shows a front view of
the machine with its trim lines. The reader
will note that the landing gear is entirely
cantilever with all bracing hidden.

With planes such as the Luscombe “Phan-
tom,” and with more and more airports and
landing fields, it is not surprising to hear
that at the Cleveland Air Races some 45
Monocoupes and as many Fairchilds and
Wacos were flown in to see the races by
private flyer-owners.—A4. K.

Indoor Bombing

OMBING from the air is now a very

complicated art and is no longer sim-
ply a matter of flying an airplane over a
target. A great many factors have to be
taken into consideration, such as the alti-
tude and speed of the plane, the direction
and speed of the wind, the aerodynamic
properties of the bomb, and so on.

The most sensitive instruments, involved
calculations, and close co-operation between
the bomber and the pilot are required. To
train a bomber is a long and delicate busi-
ness. It requires much work with practice
bombs dropped from an airplane, as well
as a lengthy course of instruction on the
ground.

British aircraft squadrons are now adopt-
ing the Vickers-Bygrave Bombing Teacher
with excellent results. An artist of The Ii-
lustrated London News has prepared a
diagram of the new bombing trainer which
is almost self-explanatory, with perhaps the
following additions:

Instruction takes place in a darkened
room, the floor of which is whitened. On
this floor is projected, by means of a lantern
slide, an aerial photographic mosaic printed
on a transparency 10 inches square. This
represents some 1600 square miles of coun-
try. The scale of the transparency is about
1 to 200,000 so that it is impossible to
show very fine details. There is, however,
sufficient detail for the recognition of ground
marks and for production of a realistic rep-
resentation of the ground as seen from a
height of 8000 or 9000 feet. The pupil under
instruction is lying prone on a platform
which represents the airplane. By means of
the mechanism shown, the image of the
ground is moved towards the platform from
various directions, thus simulating the ef-
fects of wind on the course of the aircraft.
Thus it is possible, by means of this ap-
paratus and various timing devices, to im-
agine the airplane as approaching the target
from any direction at a variety of speeds,
with flat, slow turns, and so on.

The platform itself is fitted with naviga-
tion and bombing sighting equipment for

SCIENTIFIC AMERICAN

t- REDUCTION crppenyn
G o

RUCDRR

The equipment used for indoor bombing practice

the use of the student under instruction,
and a seat and rudder bar for the pilot.
Pupil and pilot are in communication by
means such as are normally used in bomb-
ing airplanes.

When the pupil has calculated the direc-
tion and force of the wind and has sighted
on the target, he throws a switch which rep-
resents the bomb release. A device defines
an interval equal to the time taken by the
bomb to reach the ground. At the end of
this period the movement of the projected
slide is stopped. Painted on the floor of the
room is a fixed trail point which marks the
point on which a correctly aimed bomb
should drop. Any error may be seen by the
difference in the positions of the target and
the fixed trail point. Exercise with this
device is said to save.a great deal of time
and expense in the air.—A4. K.

Glass Wool Made by Centrifugal
Force
HREDDING glass into wooly fibers by

centrifugal force is the unique process
developed by a Swedish manufacturer of
glass wool. Melted glass runs down upon
a disk which rotates with great velocity.
By action of the centrifugal force, the glass
is disintegrated into a mass of extremely
fine threads. A current of air is blown down-
ward around the edge of the rotating disk,
carrying the formed glass wool down upon

. a
T
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a cutting and transporting apparatus, by
means of which the product is continuously
carried away for further working. The fine-
ness of the glass threads can be controlled
within certain limits by regulating the tem-
perature of the melted glass and the amount
of glass fed upon the rotating disk per unit
of time. By the method described, much
finer threads can be produced than by other
methods. Insulating mats manufactured
from the glass wool by pressing and sewing
contain only approximately 4 percent of
¢lass by volume.—A4. E. B.

R,
Milk In Tuberculosis

INCE ancient times milk has been recog-
nized as a valuable adjunct in the
feeding of the tuberculous sick. With all
the advances in the treatment of tubercu-
losis this perfect food has not lost its
prestige but still remains the one most
important article of diet for these patients.
At one time before the modern era of
clean, pasteurized milk, and the eradica-
tion of tuberculous cattle, other forms of
tuberculosis, not of the lungs, were not
infrequently encountered. Whether because
of, or coincidental with these procedures,
true it is that analysis of all types of cases
of tuberculosis reported shows a steady de-
cline in the actual and relative numbers of
extra-pulmonary types of tuberculosis. Cer-
tain it is we now no longer seem to see as
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Christmas

Books tor Boys

Our stock of the four famous books for boys,

which have enjoyed a huge sale, is to be sold

At a Reduced Price

These books were written by a former Associate Editor of Scientific Ameri-
can, A. Russell Bond, who understands boys and knows what interests
the intelligent, alert boy of today. They tell how to make scores of work-
able devices for camp use, for sports and games, and for scientific study;
and many tales are told of engineering achievement that will enthrall the
ambitious youth with visions of what he, also, may accomplish.

SCIENTIFIC AMERICAN BOY

Explicit descriptions of what the boys made
at the Camp at Willow Clump Island. Every
sort of perquisite is included, skate sails,
snow shoes, tents, surveying, bridge building,
canoes, wigwagging, ice-boats, water wheels,
windmills, ete. 12 mo. Cloth. 317 pages. 320
illustrations.

WITH THE MEN WHO DO
THINGS

(Revised Edition)

Stories  of engineering accomplishments
which tend toward the romantic side without
sacrificing fidelity of detail. Adventures that
show courage, presence of mind, loyalty to
comrades and devotion to duty. 12 mo. Cloth.
275 pages. 26 line drawings. 43 page plates.

SCIENTIFIC AMERICAN BOY
AT SCHOOL

More extended work for the young lad; a
club house, paddle-boat, signalling, seismo-
graph, canal lock, gliding machine, sundials,
magic, sail-boat, bicycle sled, water sports,
etc. 12 mo. Cloth. 338 pages. 314 illustrations.

PICK, SHOVEL AND PLUCK
(Revised Edition)

Further experiences “With the Men Who Do
Things.” The work of the Engineer on actual
jobs reaching from the Panama Canal to the
Keokuk Dam across the Mississippi and back
to New York. 12 mo. Cloth. 256 pages. 21 line
drawings. 31 page plates.

These books formerly sold at $1.65 each. To
close out our remaining stock of several
hundred each, this price has been reduced to

$1.00 each postpaid

SCIENTIFIC AMERICAN, 24 W. 40th Street, New York
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many people with spinal, hip or glandular
disease walking the streets as in former
years. In other words, milk in general,
always the best of all foods, is now also
safe for human consumption.—Health News
of the New York State Department of
Health.

Mustn’t Cuss on Short Waves
ECAUSE of the large numbers of pos-

sible listeners-in on short wave radio
sets, Forest officers are finding it necessary
sometimes to tone down their working vo-
cabularies, even under the stress of battle
with the flames. Strict orders against “cuss-
words” in radio messages have been issued,
the Forest Service revealed recently, in re-
porting that more than 600 radio stations
have been installed for emergency communi-
cation in the national forests.

Now that short wave receivers have be-
come so popular, radio gives far less privacy
than even the old-fashioned party telephone
line, according to the Forest Service. Thou-
sands of listeners are picking up the Forest
Service messages, and occasionally getting
a real insight into the many difficulties and
problems foresters have to meet in quelling
fires in the woods.

3

Movie Camera and Projector
Combined

COMBINATION camera and projector

for taking and showing amateur mo-

tion pictures has recently appeared on the
American market under the name of Midas.
This instrument not only has the feature of

combining two functions, but the actual
taking of the pictures is achieved without
the use of either a hand crank or a spring
operated motor.

The camera is composed of two separate
housings, one of which contains four stand-
ard sized flashlight cells. These operate a
tiny but powerful electric motor which
drives the film during exposure. It is
claimed that the four small cells will op-
erate the motor long enough to take 50
reels of film, each 30 feet in length. When
the instrument is used as a projector, the
cells furnish current for lighting a small
incandescent bulb. While it is also possible
to operate the film during projection by
means of the contained electric motor,
better lighting of the screen is obtained if
the hand crank is used for running the film.
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The lamp usually used is a 4.8 volt light
operated on an over-load and consuming ap-
proximately 2.5 watts. The illumination is
sufficient to throw a picture about three
feet to a screen approximately 16 inches
wide. The motor which drives the film con-
sumes from .5 to .8 of an ampere under load.

The film used is 9% millimeters wide
with center perforations between the frames.
Thus a picture on the film is obtained
which is almost as large in area as on a 16
millimeter film, since the 9% millimeter
frame extends to the very edge of the film.
The 30-foot reel of film will give approxi-
mately 2% minutes of continuous action.

The camera is equipped with a f2.5 fixed
focus lens which is provided with a dia-
phragm for controlling the amount of light.
The same lens is used for both taking and
projecting pictures.

—————e e
Cellulose Acetate Business
“Booms”’

NE of the industries that have been
“booming” in spite of the depression
is cellulose acetate. Indeed, cellulose ace-
tate sales during the worst year of the
depression were over twice as high as in
the top year of the preceding boom. Of

Left: Amateur movie camera-pro-
jector that uses dry:cells. Above: Bat-
tery box open, showing cells. Right:

Inserting the center-perforation
film in the simple gate provided

course, this was due to the fact that many
new and important outlets for this chemi-
cal product have been developed since the
depression began—“Celanese” rayon, safety
glass, non-flammable film, transparent
wrapping material, and plastics. Arthur D.
Little’s Industrial Bulletin explains some
of the reasons for the growing use of cel-
lulose acetate as follows:

“Acetate rayon, such as ‘Celanese,” con-
sists of fibers of cellulose acetate instead of
the simpler regenerated cellulose of viscose
rayon. As dyes used for other fibers have
in general no effect on acetate, and since
many of the new dyes developed for acetate
affect no other commercial fibers, acetate
is widely used for cross-dyeing. The low
moisture absorption of acetate tends to
prevent its shrinking and swelling. Its ex-
tensibility reduces bagging and wrinkling.
Early difficulties in weaving acetate yarns
have largely been overcome, and distinctive
new fabrics developed. The popular dull
finish is excellently produced upon acetate
without loss of the fiber’s soft ‘feel.’

“The trend of demand for rayon is strong-
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ly toward finer filaments, as these may be
woven into softer fabrics, with better ap-
pearance, feel, and covering-power. Ace-
tate lends itself particularly well to the
spinning of these fine filaments, for, whereas
the spinning speed for viscose rayon must
be decreased with decrease in filament size,
acetate filaments of even the finest com-
mercial deniers may be spun quite rapidly.

“Increase in the use of cellulose acetate
sheeting, as the plastic filler sandwiched
between two glass plates to form safety
glass has been spectacular. Since 1932,
before which its use for this purpose was
negligible, acetate has all but entirely dis-
placed Pyroxylin.

“Cellulose acetate films include not only
the slow-burning safety-film used for home
movies, X-rays, and so on, but also a trans-
parent wrapping material which is claimed
to provide a closer, more even, and more
uniform fit in packaging. Cellulose acetate
plastics, though as yet relatively unimpor-
tant, continue to find favor for certain ap-
plications, chiefly because of their slow-
burning qualities and their stability to
light and heat, without discoloration or loss
of transparency or translucency.”—A. E. B.

—_——

When to See a Doctor

UR present system of consulting a

physician only when pain or distress
drives us to it is old-fashioned. As a result
we are not benefiting as fully as we might
by the modern discoveries of medical sci-
entists.

This, in effect, is the contention of Dr.
Stanley H. Badock, Pro-Chancellor of the
University of Bristol, England.

The physician could do much more to
keep us healthy if we laymen were not “still

thinking of recipes for keeping the doctor
away,” Dr. Badock pointed out in his presi-
dential address before the Congress of the
Royal Sanitary Institute.

We are still thinking of the doctor “ex-
clusively as the curer of our diseases in-
stead of as the guardian of our health,”
he charged. This is not in keeping with the
new viewpoint of physicians with its em-
phasis on the preventive aspects of medi-
cine.

The physician is now equipped with an
armory of weapons to confer immunity
against many diseases and he is increas-
ingly conquering disease by working with
nature to stimulate the natural defenses of
the body. Physicians generally are agreed
that their services are often sought insuf-
ficiently early, when the disease has already
made itself felt and is perhaps somewhat
advanced, and when a much earlier con-
sultation would have made a complete cure
more possible.

“It is obviously undesirable that we
should be watching for early symptoms in
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our own bodies, even if we were qualified
to observe them,” Dr. Badock stated. “But
it is equally clear that the present system
does not give the general practitioner the
preventive scope which he desires.”

One solution of the problem which is fa-
vored by physicians and health authorities
both in England and America, although
Dr. Badock did not specifically mention it,
is the system of yearly examinations or
birthday health examinations, as they are
sometimes called.—Science Service.

The Plumber Had a Silver
Mine ...

OW a smart plumber in Hollywood

called attention to the need for some
chemical engineering in the studio is re-
lated by A. B. Laing in Chemical and Metal-
lurgical Engineering. In the laboratories of
the movie producers, where vast quantities
of film are developed and printed every day,
the solutions used in the processing were
known to contain considerable quantities
of silver dissolved from the film during
“fixing.” One particular studio had constant
trouble with clogging of the pipe line lead-
ing from the tank in which used “hypo”
was stored. Each time the same plumber
was called in to make the necessary repairs.
To every call he responded with remark-
able promptness, digging up the pipe, re-
moving the old lengths, and replacing them
with new pipe.

Suspicion was finally aroused, particu-
larly because the bills presented for this
service seemed too low in view of the work
involved. Upon investigation it was found
that by laying some lengths of pipe out of
level, at the end of the line, which would
always be filled with old hypo solution, the
plumber had deliberately constructed a
hypo-trap of about 100 feet length, in which
silver dissolved from the films during the
process of developing was precipitated on
the metallic iron.

It was therefore a veritable silver mine
which the ingenious plumber had been
diligently working up to the time when
the owner of the studio, exercising his
priority rights, jumped his claim and ter-
minated his highly profitable “contract.”

Since that time several methods of
processing high-silver hypo solution have
been worked out with the result that much
silver is recovered from the spent “hypo,”
and, in addition, the new methods keep the
hypo fresh and simplify film development.
—A. E. B.

Where Old Oil Tankers Go
NSEAWORTHY oil tankers are being

used as storage tanks in the lake and
bayou regions of the Louisiana gulf coast
area.

American College of Surgeons
Not Teaching Body

HAT is the American College of Sur-
geons? is a question often asked.

The American College of Surgeons is
not a teaching institution but an association
of surgeons and surgical specialists of com-
petency and of character who are engaged
in a common pursuit to improve the service
which they are rendering to the public; to
better the hospitals and other surgical en-
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ARE---but it can be had!

SCIENCE has made the world we live in, and fiction has taught us how

to enjoy it. . . . Science presents us solid substance, bounded by flat
surfaces that meet in sharp edges. . . . Fiction interprets and humanizes
all this substance, carves and embellishes the flat surfaces, turns and
bevels the sharp edges to make more evident the real significance of

the whole.

Fiction does more: Frequently it presages or divines great scientific
discoveries yet to come, and new uses for those which we had imagined
we fully understood. . . . And most of all, it enlarges our understanding
of human behavior—a subject of endless interest and importance which
neither science nor fiction will ever completely explain.

But to serve these excellent purposes, fiction must be authentic—the
product of experience, of thoughtful observation, of intuition, or of
all three. Authentic new fiction is rare, particularly in the short story
field. But since STORY came to America, it can be had!

EGULARLY by subscription STORY costs $4 a year. But
you can obtain a five-month acquaintance subscription by
mailing the appended conpon just now with only one dollar.

Published at
by STORY

RaNpoMm HOUSE
Magazine, Inc.

20 E. 57th St.

For the enclosed $1 please enter my five-month subscription at once.
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vironments; to improve surgery that is
necessary, and to eliminate careless and

unnecessary surgery; to conduct practical
research into surgical problems; and to
give the public personal acts that will tend
to preserve health and prolong life.

This College of Surgeons is not a politi-
cal or governmental body. It is a great
fraternal organization, guided by public re-
quirements, and universal laws that have
resulted from centuries of service.

Each candidate for Fellowship in the
American College of Surgeons must furnish
positive evidence of preliminary primary
and college training; a four or five year
course in an approved medical school; a
degree of Doctor of Medicine; a license to
practice in his community; one to three
years of training in a good hospital, or its
equivalent; satisfactory assistantship in
surgical service; at least seven years of
medical and surgical practice; 50 to 80
percent of his work devoted to surgery or
a surgical specialty. Above all, he must be
morally, ethically, and professionally ac-
ceptable.

As practical evidence of his diagnostic,
scientific, and professional judgment and
his surgical qualifications, he must submit
to the College for approval 100 case records
of surgical operations which he himself has
performed, and finally he must sign a Fel-
lowship Pledge which declares that he does
not obtain his patients by paying commis-
sions, or through other unworthy commer-
cial transactions.—Science Service.

The Effect of Streamlined Trains
on Railroading

HE new streamlined trains of the Union
Pacific differ from the average conven-
tional passenger equipment of today in de-
sign, weight, power, speed, and control.
These five fundamentals are complementary

Front end of new Union Pacific
streamlined train, showing air intake

and interdependent. The results expected
to be attained by this departure from the
conventional are two-fold: greater comfort
and convenience for the traveling public,
and lower operating costs.

The first streamlined train, of three cars,
was delivered to the Union Pacific in Feb-
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ruary, 1934. For purposes of exhibition and
demonstration it was taken on a tour which
extended from coast to coast in which it
was subjected to varying operating condi-
tions of gradients, curvatures, climates and
altitudes. During this tour, which embraced
nearly 13,000 miles and which took the train
over the lines of fourteen different Amer-
ican railroads in twenty-two different states,
there were no road failures and no acci-
dents and every one of the scheduled 68

Carl R. Gray, President of
the Union Pacific System

exhibition stops was made and the train
returned to Chicago five minutes ahead of
the time set when the tour began some
twelve weeks before.

The second train, just being completed,
and in which has been incorporated correc-
tions of minor details developed through
the testing of the first train, consists of six
cars, three of which are Pullman sleepers.
The third and fourth trains are on order
for delivery this winter. These will consist
of nine cars each, four of which will be
Pullman sleepers.

As previously mentioned, it is hoped that
the new streamlined train will provide great-
er comfort and convenience to the traveling
public and at the same time result in lower
operating costs.

Greater comfort on the new train is at-
tained through the fact that the trains are
completely air-conditioned and also by rea-
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son of complete insulation against the usual
vibration and train noises. The articulation
of the cars and the employment of roller
bearings throughout, together with the
cushioning effect obtained by the liberal
use of rubber between the trucks and car
bodies, improves riding qualities. The low-
ered center of gravity, while primarily a
safety factor, causes the train to “hug the
rails” and gives the forward motion a glid-
ing quality.

A feature of the Union Pacific streamlined
train is the development of a new type of
Pullman sleeping car. Each berth, both up-
per and lower, has a collapsible washbowl.
An illuminated mirror in each berth adds
greatly to convenience. Every section, every
berth in fact, at night is enclosed with
sliding aluminum panels, making them in-
dividual small rooms and insuring absolute
privacy for the traveler. The passenger in
the upper berth uses a folding stairway
which has a small platform at its top,
sufficiently large so that one may stand
while dressing.

As to the matter of economy there is in-
volved, first, the question of original cost as
compared with present standard equipment,
and second, operating costs. Original costs
now are necessarily high as these early
trains include research, engineering, and
laboratory expense. Each train, so to speak,
is “tailor-made.” Mass-production costs will
be quite different. However, the power units
of our six-car train and our nine-car trains
will pull a transcontinental train all the
way from Chicago to the Pacific—a job
now done in relay by five steam locomo-
tives, costing 80,000 dollars each. Because
of the greater speed, five of the streamline
trains will take the place of seven con-
ventional steam trains on a Chicago to
Pacific coast schedule.

As to operating costs, there will be no
change in the size of crews involved. Fuel
costs of the Diesel-electric drive are ex-
pected to be one fourth that of steam.

The important still “unknown quantities”
are maintenance and depreciation. There
will be less servicing enroute during opera-
tion and a reduction in periodic overhaul.
These new streamlined trains are in process
of development and improvements are like-
ly to be made.

I do not foresee any disorganizing and
“revolutionary” over-turn in re-equipment
of our railways. It seems to me more likely
that progress will be steady—evolutionary

V-type, 900-horsepower Diesel-electric engine on Union Pacific train
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rather than revolutionary. Initially at least
the streamlined trains will be operated in
addition to the present steam train sched-
ules; that is, the present steam trains will
not for the near future be displaced. Later,
new types of trains will progressively suc-
ceed old types on a steady, “normal replace-
ment” basis—Carl R. Gray, President
Union Pacific System.

Portable Grinder
NEW portable electric grinder of the

universal type which has a built-in air |
filter, effectively filtering all air entering the |

motor, weighs four pounds, turns up 17,000
revolutions per minute, and has ample pow-
er to pull a wheel two inches in diameter.
The motor housing, of heavy cast aluminum,

Portable grinder for small hand op-
erations, weighing only four pounds

extends out over the motor shaft and air
filter, and is encased with an insulating
cushion grip, giving positive control and
operating flexibility. This new tool, made
by the Chicago Wheel and Manufacturing
Company, 'is compact, well balanced, and,
with suitable grinding wheel or cutter in-
serted in the universal case-hardened chuck,
will work at an angle and get into and
around corners, irregular shaped holes, and
other hard to reach places.

The filter is of the viscous type and can
be easily removed for cleaning or re-oiling.
Tests running over a period of a year in
various shops have proved the air filter a
most efficient protection for keeping all
dust and abrasive matter out of the motor
and bearings. Ventilation is in no way im-
paired even when the filter becomes ex-
tremely loaded with foreign matter.

Rubber in Tree Surgery

PLASTIC rubber tree cavity filler has

been perfected as the result of experi-
ments conducted by the Goodyear Tire and
Rubber Company and the Akron, Ohio,
parks department. The filler readily adheres
to the cavities or scars of damaged trees and
prolongs their lives indefinitely. Supple-
menting the cement is a new tree paint for
minor cuts and scars that may be used to

cover cuts resulting from pruning and trim-
ming.—A. E. B.

New Poison Gas Discovered by
Accident

NEW type of “poison gas” that has an

even nastier disposition than the
hideous concoctions of the World War, was
described at the recent meeting of the
American Chemical Society in Cleveland, by
Dr. George H. Cady. Chemically, this new
substance is something of a freak, being
composed of nitrogen, oxygen, and fluorine
according to the formula NO,F. Because of
its freakish composition it is very unstable
and explodes violently when heated. Thus,
it would be theoretically possible to flood

(Please turn to page 324)
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WHAT YOU HAVE BEEN WAITING FOR!

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. 8'

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- bef|
sale? Over sixty industrial chemists, professors
%2| 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,
Artificial Resins, Artificial Rubber, Artificial Stone, Artificial Waxes, Artificial Wool, Artifi- |3
cial Leather, Asphalt Emulsions, Automobile Specialties, Blacking, Boiler Compounds,
Candles, Carbon Paper, Catalysts, Cattle Dips & Sprays, Celluloid, Cement, Cement
Waterproofing, Cheese, Crackle-lacquer, Cleaning Compounds,! Concrete Specialties,
Cordage Treatments, Cork Compositions, Corrosion Inhibitors, Cosmetics, Crayons.

These headings do not cover entirely the contents of The Chemical Formulary. Hun-
dreds of other formulae are included. Even a languid perusal of its pages cannot fail
but give one at least a few valuable ideas.
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A UNIVERSAL SLIDE RULE MAGNIFIER
SLIP-LENS

. Fits any slide rule

. Works by SUCTION

. Magnifies appx. 2:1

. Doubles your SPEED
and ACCURACY

5. PREVENTS EYE-STRAIN

Get one today
Price only 60 cents
postpaid
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Free circular on request

Within reach of every slide rule user

15 Charlton Street SLIP-LENS COMPANY New York, N. Y.

Inventions, Patents and Trade-Marks
B)’ MILTON WRIGHT Just published

2nd edition

Attorney and Counsellor at Law, formerly
Associate Editor, Scientific American

How to make your inventions pay—
How to secure the utmost in legal protection—

The man who conceives an inven- cured, pitfalls to be avoided, busi-
tion has before him a vision of re- ness opportunities to be sought and
wards, but much must be done be-  handled in certain ways. To guide
fore that vision becomes a reality.  him on his way is the aim of this
There are patent rights to be se-  book.

250 pages, 55 x 8, $2.65 postpaid
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The Newsmagazine of Science
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THE AMATEUR ASTRONOMER

Conducted by ALBERT G. INGALLS

REQUENT demands for instructions

for calculating the optical system of a
rifle telescope sight led us to invite Alan
R. Kirkham, of Tacoma, to prepare an ar-
ticle telling how it is done, and the first
half of that article is presented below. Mr.
Kirkham is the author of two chapters in
“Amateur Telescope Making” and has
made a variety of telescopes, eye-pieces,
and microscopes. More recently he has un-
dertaken telescope sights, at the request of
various riflemen, and with success. If the
article which follows is not wholly clear to
all readers this may indicate merely that
they have not, as they should before at-
tempting a rifle sight, previously made an
ordinary refractor from the instructions in
“Amateur Telescope Making.” A rifle sight
is a special case of the refractor. Mr. Kirk-
ham writes:

Telescope Sights

HERE are so many ways of building a

telescope sight that to describe any
single way is almost certain to invite hearty
disapproval if not derision from various
sources. However, in the following account,
we shall describe a simple method which,
beside requiring neither knowledge of math-
ematics nor tedious computation, has in
practice been used to produce sights which
have at least no obvious faults. It should
be borne in mind that more refined and the-
oretically superior sights can be designed,
but only at a tremendous cost in time spent
in ray tracing and analytical calculation.
While not extremely difficult, such computa-
tion is very complicated and time-consum-
ing, and if the improvement is really only
theoretical, its value may be questioned.
Should one aspire to such things, the best

recourse is to Conrady’s “Applied Optics
and Optical Design” or kindred treatises, of
which the one mentioned is no doubt the
most exhaustive.

Figure 1 shows the paths of light rays
emanating from an element in the bull’s-
eye with the rifle expertly aimed. The rays
are considered to be parallel up to O, the
objective. They converge to a focus F,, after
which they diverge, falling on I and I, the
erector lenses, which cause them to con-
verge again to a new focus at F,. At F, the
image is inverted, while at F, it is erect and
is viewed through a low power eyepiece.
In order to have the requisite eye distance,
this should be a thin cemented doublet. The
focal lengths of the four lenses are f,, f,, f;
and f,, respectively. The erector magnifica-
tion is f,/f,, and the focal length of the ob-
jective should be multiplied by that value,
in order to find the equivalent focal length
of the entire sight exclusive of the eye-
piece. Calling this F, we have F/f, for the
magnification with any eyepiece of focal
length f,. If there is a separation between the
erector lenses, the distance doesn’t count,
but once worked out, a variation in their
separation will result in different magnifi-
cation. The use of this property in securing
adjustable magnification is nevertheless at-
tended with considerable difficulty, since
the whole unit must move as the separation
is varied if the telescope is to remain in
focus.

The exit pupil diameter is perhaps the
best place to begin in finding the diameters
of the lenses and stops. In general, a large
exit pupil will necessitate a large objec-
tive. The exit pupil diameter, d,, is the effec-
tive diameter of the objective, d,, divided by
the magnification. A large exit pupil is

therefore obtained with low magnifications,
and is desirable for hunting sights where
it is inconvenient to take time in getting
the eye exactly in line with the telescope.
For this class of sights, 2)X to 4)X with exit
pupils 1/4 to 1/6-inch diameter is sug-
gested. For target shooting, smaller exit
pupils may be employed, even as small as
1/10 to 1/12 inch, which makes higher pow-
ers obtainable. The apparent field of view
is about equal to the stop diameter S, seen
at the eye distance. The diameter of the eye-
piece should be equal to the stop diameter
plus the exit pupil diameter. The erector
lenses should be f,/f, times the exit pupil di-
ameter, after allowing a rim for mounting.
If they are separated somewhat, make them
a trifle larger and put a stop of that diam-
eter between. The diameter of the stop S, is
is now f,/f, times that of S,. The objective
diameter is given by
foo hth
Rt

The first part of the expression gives the
“effective diameter” mentioned above, while
the second part is that which is added for
the displacement of the cones of rays from
objects at the edge of the field, as shown in
Figure 2. The width of any field w, at a dis-
tance D (i.e., to a target), is w=(S:/F) D,
to a close approximation. Curvature of field
depends directly on the focal powers of all
the lenses added together, hence very short
focus lenses are to be rigorously avoided in
any design.

Figure 2 indicates how the lenses should
be turned, and also shows the paths of light
rays from an object at the edge of the field.
Figure 3 gives the construction of each
lens. The hatched component represents or-

dinary flint glass of refractive

Ir

EYEPIECE

index 1.615, and dispersion
36.6. The convex lenses may
be made from borosilicate
crown glass of refractive in-
dex 1.517 and dispersion
64.5, or of barium crown
having an index of refrac-

SEE TEXT

tion 1.576 and dispersion
d‘ 57.3. The radii for an apla-

3 natic lens are given in the
table in Figure 3, and have
only to be multiplied by the
desired focal length to ob-
tain working data. The first
row is for borosilicate crown

Figure 1: Ray paths through a typical rifle telescope sight

and dense flint, as above, and

|

Figure 2: Diagram of the lenses; also showing rays from objects at edge
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Four rifle sights made by the au-
thor. Their mounts, or attachments
to rifle, at bottom, are by Lyman

the second is for the barium-crown-dense-
flint combination, which has somewhat bet-
ter color correction, and a considerably flat-
ter field. The barium crown is not as dur-
able, however and requires making more
laps.

(To be concluded.)

N the October number we published the

Tinsley Laboratories’ statement that not
5 percent of the mirrors sent them for
silvering were fully polished out. Between
the time when that note was inserted and
its later appearance, two others wrote us
virtually the same statement. B. L. Souther
of Pittsburgh, who does silvering, and the
American Telescope Company of the same
city, who do aluminizing, each state that the
great majority of mirrors sent them are
far from polished out. Apropos this, J. H.
Hindle of England gives the following
method of detecting the most minute pits
and scratches: Place a lamp at the right
of center of curvature, where the pinhole
normally goes in the knife-edge test. Then
place the eye where the knife-edge would
go. Move the head so that just the edge of
the cone of reflected rays is seen. Defects of
a kind normally seen only on focograms
will be rendered visible. Mr. Hindle also
commented, when on a recent visit to this
country, on our note in the September
number, regarding fictitious accuracy in
measuring the radii of zones to thousandths
of an inch. He does not undertake to mea-
sure closer than one 150th inch and be-
lieves closer attempts to be self-deceptive.

OUR scribe complains that dealers

omit to send him their catalogs, and
leave him guessing where to direct in-
quirers for this and that. But one—a nice
one, at that, with included star charts—
has now come in unsolicited from the
Optical Research Associates, of Plainfield,
New Jersey, and this was so affecting that
three big bandanna handkerchiefs were
cried soaking wet. Mention of name is for
revenge on others, and is not a precedent.

r|-... ""'r.”
(convex)
ry Ira rs
1 .425 .425 10.00
2 .636 .309 2.825

Figure 3: Radius factors (see text)
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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
parabolic concave mirror is only

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 $6

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.

11 Harvard St., Springfield, Vermont

you need to grind and polish a GOO

reasonable prices.

3017-A Wheeler Street

YOUR FIRST ORDER

entitles you to Life Membership in our

y o L]
Telescope Makers Consulting Service
The more questions you ask, the better we like it; and you’d be surprised at the constructive
ideas that are sent in to us. Each problem is given our personal attention.
We supply Quality Materials for Amateurs, including Mountings and Clockwork, at lowest

6” Kits, which we recommend for beginners, with instructions and blueprint for Pipe Fitting
MOUDPIIIE oottt e .$5.00

We also carry a superior stock of finished instruments of all sizes, or made to your order.
Send 6¢ in stamps for Illustrated Catalogue, deducted from that First Order.

TINSLEY LABORATORIES

Berkeley, California

ALUMINIZE

Aluminum deposited by evaporation and con-
densation in high vacuum makes an ideal sur-
face for telescope mirrors and secondaries.
Prompt service on mirrors up to 14 inches.
Opaque and half coatings of other metals to
order.

Prices Reasonable

LEROY M. E. CLAUSING
5507-5509'2 Lincoln Ave. Chicago, Ill.

AMATEUR TELESCOPE
BUILDERS

Over 25 years manufacturing quartz

and glass optlcs for scientific in-

struments is your assurance of cor-

rect optical parts and supplies.

A. D. lones Optical Works

Cambridge, Mass.

-

Write For
Price List

BELIEVE IT OR NOT!

but a new POLISHING COMPOUND we are listing
works faster than rouge and is cheaper. But best of
all it is less likely to scratch and won’t stain clothes,
workshop or house.
Send 50c for 6 oz. and a copy of our Oata-
logue G-3% which lists all the ngeds of the
Amateur Telescope Maker.
ALVAN CLARK & SONS CoO.
60 Day St., W. Somerville, Mass.
Factory, Cambridge, Massachusetts

$85 Astronomical Telescope

314 inch lens with tripod
Cost $350.00
Also other telescope parts
Write for List

WEIL'S CURIOSITY SHOP

20 South 2nd St., Philadelphia, Pa.

TELESCOPE MIRRORS
ALUMINIZED

Evaporation Process
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.
MERICAN TELESCOPE CO.
4008 Add|san St. Chlcago. 1.

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

TOLLES EYEPIECES
THE BEST IN HIGH POWER OCULARS
Focal lengths 14” and 15” $6.00 each.
Other focal lengths made to order.

C. H. NICHOLSON
2912 N. RACINE AVE., CHICAGO, ILL.

MIRRORS SILVERED
and LACQUERED
BRASHEAR'S PROCESS

6”7—82.25; 8” to 10”—$4.00, Not Prepaid
Let an experienced chemist silver your mirror.
L. SOUTHER, Ph.D

239 Beverly Road‘ i’it'tsburgh, 16, Pa.

TELESCOPE MAKERS——

Here’s your opportunity to build that extra telescope
at remarkably low cost. discs, and 1%” thic
guaranteed quality. Complete set, including 2 glass
discs, abrasives, pitch, beeswax and rouge, for only $3
ONLY A FEW SETS LEFT—ACT NOW
PRISMS GUARANTEED SATISFACTORY
" or 11/16”—$1; 1”=—82.75; |V2"—$4.50; 155" —$6.
EYEPIECE HOLDERS, rack and pinion, im-
proved model,
RAMSDEN EYEPIECES—finest quality
in brass mountmgs. standard I’/.; dlam
Va” or Yo" F.L $4. ’ F.L.
%" F.L. 3 lens eyepiece stand I'/4" dia.
7% X PERISCOPE made by WOLLENSAK
Cost Government $67 .50
ADJUSTABLE SPIDER PRISM HOLDERS...... $2 50
Free catalog on Tel M Bi:
etc. Complete Instructions for Telescope Making, 100
PRECISION OPTICAL SUPPLY CO.
991 E. 163rd Street New York City

Precision made, Standard 1Y3"”—$7.50
lenses




Supports Self by Writing
“When I reached this town
I was a real child of the de-
pression. I had no job, and
no chance of getting one. I
saw your ad, borrowed the
money to pay for the course,
and finally finished it. Before
finishing your course [ had
become self-supporting as a
correspondent for the state
papers.”’
Edward G. Foster,
Talihina, OKkla.

How do you know

you can’t WRITE?

Have you ever tried? .

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

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

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

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

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

Learn to write by writing

EWSPAPER Institute training is based
on the New York Copy-Desk Method. It
starts and keeps you writing in your own home,
on your own time. Week by week you receive
actual assignments, just as if you were right at
work on a great metropolitan daily. Your writ-
ing is individually corrected and constructively
criticized. A group of men, whose combined
newspaper experience totals more than 200
years, are responsible for this instruction. Un-
der such sympathetic guidance, you will find
that (instead of vainly trying to copy someone
else’s writing tricks) you are rapidly develop-
ing your own distinctive, self-flavored style—
undergoing an experience that has a thrill to it
and which at the same time develops in you the
power-to make your feelings articulate.

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

A Chance to Test Yourself

We have prepared a unique Writing Aptitude
Test. This tells you whether you possess the funda-
mental qualities necessary to successful writing
—acute observation, dramatic instinct, creative
imagination, etc. You’ll enjoy taking this test. The
coupon will bring it without obligation. Newspaper
Institute of America, 1776 Broadway, New York.

e — ~

Newspaper Institute of America
1776 Broadway, New York |

Send me your free Writing Aptitude Test |
and further information on writing for profit as I
promised in Scientific American—December.

M.
Mrs.
Miss

Address ...

(All correspondence confidential. No salesmen l
will call on you.) sL364 |
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enemy trenches with it, poisoning all living
creatures which breathed it until the gas
reached a high enough concentration, at
which time a shell, dropped in the gassed
area, would cause the whole surrounding
“atmosphere” to explode.

According to Dr. Cady: “When a small
amount of the compound is inhaled one
starts to cough, and a deep breath, even
of fresh air, taken after a coughing spell
produces still greater irritation in the lungs.
In this respect the gas is something like
phosgene.

“Although the substance appears quite
harmless, being a colorless gas, it has a
strong odor and is very reactive chemically.
Its most interesting, as well as its most
treacherous, characteristic is that it ex-
plodes violently when heated.

“The discovery was made during a study
of some of the reactions of fluorine, an
element something like chlorine. It was
found that the reaction with cold, moderate-
ly dilute nitric acid produced a gas which
could not have been anything previously
described in chemical literature. Further
research revealed the chemical composition
of the compound.”

This unpleasant substance was discovered
quite by accident and its inventor is not
particularly interested in it as an instrument
of destruction. Rather, he hopes to find some
industrial application in which the gas
would be useful as a chemical reagent.—
A E. B.

— —-——
Coal Burning Motor Truck

RECENT demonstration in the United

States of a coal burning steam truck
has aroused considerable interest in road
transport circles. These trucks are made by
an English concern which has been con-
tinuously engaged in the production of
steam road vehicles for the past 30 years.
Thousands of these trucks are in service
in England and other foreign countries

DECEMBER - 1934

where they have given satisfactory opera-
tion both from the standpoint of economy
and reliability.

One of these Sentinel trucks is illustrated
in an accompanying photograph. This ve-
hicle has a maximum speed of 50 miles per
hour with a normal cruising rate of 30 to
35. The steam generator consists of a cylin-
drical water tube boiler of 250 pounds pres-
sure which is simple in design and readily
taken apart for cleaning and inspection.
There are 28 tubes, each two inches in
diameter.

Automatic stoking and water level con-
trol are provided, permitting operation by
one man. The water-tanks and bunkers for
fuel are conveniently located in the rear
portion of the cab. Sufficient water is car-
ried for a normal run of 40 to 60 miles
while the bunkers will hold sufficient fuel
for a 150- to 180-mile run.

The motor unit is mounted on a three-
point suspension carried below the frame
and consists of a four-cylinder, 5%-inch
bore, 6-inch stroke single-acting engine with
cam operated poppet valves. Because of the
horizontal mounting of the engine all mov-
ing parts are readily accessible. The output
is 120 brake horsepower at 600 revolutions
per minute. The fuel consumption is stated
to be only 4 to 5 pounds of coal per mile.

Due to the flexibility and even torque of
the power plant no clutch or gear changes
are required.

The vehicle is equipped with two sets of
brakes, one set to be applied by hand and
the other actuated by steam power con-
trolled by a pedal.

The Last Word in “Fresh-
ness”(?)

O much emphasis has been placed on the

“freshness” of coffee by ingenious ad-
vertising schemes, that the chemist has
evolved a new kink that seems to cap the
climax. Purchasers, confused by conflicting
claims of freshness, need no longer wonder
whether or not they are getting “fresh”
roasted coffee, for chemistry is going to tell
them as soon as they open the can. Foster
D. Snell, prominent consulting chemist, has
worked out a chemical indicator for the
purpose. As an example, one form of this

TELEPHONE

SHEPSHED. 55.

A type of coal-burning steam lorry used in England
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indicator, when placed in a vacuum-packed
can of coffee, is sensitive to oxygen. There-
fore, when the can is opened, if it is a
“leaker” the indicator will be pink..If the
seal is tight, the indicator will be white,
but it will turn pink in about 5 minutes,
thus assuring the customer that the can
has not been defective and that the coffee
has not deteriorated. For foods where de-
terioration will liberate ammonia, the in-
dicator is similarly a version of the well-
known Nessler’s reagent. In another form,
it detects sulphides.

This system is to be properly visualized
as a form of insurance to the customer as
to the quality of the product, since the
number of cases in which deterioration
actually occurs is very small—A4. E. B.

————————————
A Drawing Board for Field Use

NE of the accompanying photographs

shows the Junior model of the Wri-
graph draft block which was developed to
meet the need of a low-priced unit for
engineers and others, that can be carried
in a brief case for convenient use in the
field, on the train, in the office, or home.
It consists of a board and a parallel device

Small drawing board of many uses

with drawing attachment in a single com-
pact unit. The board is made of 34¢ inch
Masonite and is equipped with paper clips
which will hold either a single sheet or a
pad of letter size paper. No thumb tacks are
required.

The parallel device is made of heavy
nickel-plated arms, connector, and wrist
plates all accurately reamed and assembled
with bronze bearings. Either of two draw-
ing attachments is provided. One is a com-
bination of the 30, 60, and 45 degree tri-
angles in one. With it, angles of 15, 30,
45, 60, and 90 degrees can be accurately
drawn and other angles can be approxi-
mated. The right-angle sides of the device
are graduated to % or ¥ inch and provide
ready drawing edges for horizontal and
vertical lines without shifting position. The
other drawing attachment consists of a pro-
tractor and graduated straight edge which
can be set on degrees to any angle required.
This is particularly suited for surveying and
navigation.

With this device and a pencil compass,
even a novice can make accurately dimen-
sioned drawings.

Largest Welded Gasoline Tanker

ITH the launching of the motor tanker

Poughkeepsie-Socony recently at the
Staten Island Plant of United Dry Docks,

SCIENTIFIC AMERICAN

Inc., the American merchant marine wit-
nessed perhaps the most significant chal-
lenge of half a century to ships of less
modern design. This vessel, one of the
initial units in a 5,000,000-dollar shipbuild-
ing program, is the largest all-welded mer-
chant vessel ever built in the United States
and probably in the world.

Nicholas J. Pluymert, Socony-Vacuum
naval architect, recently voiced his convic-
tion regarding the electrically-welded ship
as follows:

“While the all-welded hull is no new-
comer among service vessels of smaller size
and Government craft of larger size, there

doubtless will be some who will regard as !

revolutionary the use of that method for
such a vessel as the new tanker.

“As ship operators planning to gain the
utmost from cheap water transport, we
could not overlook the lower first cost of
construction nor the fact that at once we

save 50 tons in weight, all of which be- |

comes additional cargo space to be used
as long as the vessel runs. It is possible that,
from this source we might gain a full ‘free
trip’ every year or so.

“The elimination of nearly a quarter of
a million rivets and the substitution there-
for of 105,000 feet of electric welding is in
large part responsible for the weight-sav-
ing, but lighter, stronger members also add
their proportion to the result,” the marine
executive explained. “When the time comes

that steel fabricators provide appropriately |

designed shapes for electric welding, I pre-
dict new economies that will be even harder
to ignore.”

The Poughkeepsie-Socony is a tanker of
typical “canal” characteristics; she is of
1242 gross tons, 260 feet long overall, with
40-foot beam and 14-foot depth. Her cargo
capacity is 712,500 gallons and, in addition,
she carries some 300 barrels of bunker
fuel. Her power plant consists of two Diesel
engines of air-injection type, aggregating
750 brake horsepower and driving twin
screws. For facility in maneuvering the
confined spaces of the New York State
Barge Canal, she is equipped with twin
rudders. The ship has normal speed of
about 10 knots and carries a crew of 18
officers and men.

This latest addition

to the

Socony- |

Vacuum fleet will transport gasoline in the |

Canal-Great Lakes trade where, in normal
transit, she will be called upon to pass
through locks perhaps 2600 times in a
single year. By reason of her bottle-tigcht
construction, many of the hazards of canal
transportation commonly associated with
rivets will be eliminated, her designers de-
clare.

An Amateur Radio Operator’s
Record

lished two-way voice communication
with other amateur stations in each of the
six continents of the world using a power
of less than 10 watts, according to reports
received by the American Radio Relay
League, an association of amateur radio
operators.

The record-breaking operator is G. Pol-
lock, owner of amateur station VK2XU, at
9 Acacia St., Belmore, New South Wales,
Australia.

A comparison of the distances covered,

and the

Californi
LIMITED

There are but 2 solid-Pullman,
all-first-class daily trains between
Chicago and California. Both

are on the Santa Fe.

® THE CHIEF —the hours-fastest,
most exclusive, and only extra fare
limited to California—with Pull-
man to Phoenix tri-weekly again
this winter.

® THE CALIFORNIA LIMI-
TED—the only solid-Pullman,
all-first-class, NOEXTRA FARE
daily train west of Chicago.

Both THE CHIEF and the
CALIFORNIA LIMITED carry

) . | air-conditioned Fred Harveydiners;
N Australian radio amateur has estab- |

club or lounge cars; observation
cars and compartment-drawing-
room cars.

May we send you picture folders
of California and So. Arizona?

W.]J. BLACK, P.T. M.
Santa Fe System Lines
1272 Railway Exchange
Chicago, Ill.
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Are you looking for

"SOMETHING DIFFERENT"
as a Christmas gift?

Why not

NEGOCOLL
HOMINIT

An outfit to bring joy to the
recipient throughout the year.

‘Use it to:

make face masks or portrait
busts of relatives or friends

preserve in a perfect cast the

little hand of a child

make a replica of a prized piece
of statuary

acquire a delightful hobby.

Write for free booklet

KERN COMPANY

136 Liberty St. New York, N. Y.

For
Scientific and Technical Books
try our BOOK DEPARTMENT
SCIENTIFIC AMERICAN

C‘?maiorq Curiosa

of all races e oriental

and occidental

You are cordially invited to send for Free
Catalog of Privately Printed Books on

ANTHROPOLOGICAL ESOTERICA
SCIENTIFIC SEXUALIA
UNEXPURGATED CLASSICS
and RACIAL ARTS OF LOVE
All FALSTAFF anthropological books on the

Love Relations of Mankind are enthralling,
highly informative documents by authorities

of international repute. That is why the
FALSTAFF list of permanent subscribers
reads like a “Who’s Who” of America’s

Sophisticated Intellectual Aristocracy.

The Erotikon Sexual Relations

DR. AUGUSTIN of Mankind
CABANES by Pror. Paoro
1001 strangest J)[ANTEGAZZA

sexualand ama-
tory curiosa in
the erotic_life
of men and wo-
men through

A vivid master-
piece of esoteric
literature.

Includes strange racial
rites, arts and customs

the ages, with discovered  in  his
a Private Cabinet travels and _life-long
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approaching a maximum of 10,000 miles,

with the illumination obtained from a 10

watt electric light bulb becomes especially

striking when it is considered that commer-

cial radio services use powers a thousand

times as great to cover similar distances.
—_— ————

New Urea Plant to be First of
Kind in U. S.

NNOUNCEMENT has been made by E.
1. duPont de Nemours and Company,
Inc., Ammonia Department, Wilmington, to
the effect that a plant for the manufacture
of solid urea is under construction at Belle,
West Virginia. This plant will be the first
of its kind in this country and will have a
| capacity sufficient to fill the entire domestic
| demand for urea. The product, to be called
| DuPont Crystal Urea, will be offered in
| grades suitable for the various technical
| uses. |
J Since September, 1932, the duPont com- |
pany has manufactured urea-ammonia
| liquor, a liquid product containing urea
and which has attained wide acceptance as
an ingredient of mixed fertilizers based on
super-phosphate. DuPont Crystal Urea is a |
logical extension of urea-ammonia liquor
manufacture. At present, domestic industry
is dependent solely upon Germany for urea
supply—A4. E. B.

el —
Flexible Plastic “Sandwiches®

EETING a need for a product that
must be “as soft as rubber and long-
wearing as Bakelite Resinoid,” Synthane
Corporation is manufacturing a new ma-
terial consisting of layers of soft rubber |
“sandwiched” between sheets of Bakelite. |
An infinite number of combinations are
possible, since the layer thicknesses may be
varied, as well as the number of alternating
layers of rubber and laminated material.
Many uses suggest themselves. For gasket
applications where a combination of axial |
resiliency with strength and rigidity is
required, the material is said to give
satisfaction. Vibration-absorbing machine
mountings are another important outlet for
the product. This is of particular impor- |
tance today with the trend definitely toward |
quieter and longer-lived machinery and |
equipment.
One can visualize the material employed

Bakelite *

sandwiches”
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Perry’s
Chemical Engineers’
Handbook

Prepared by a_staff of specialists.
Editor-in-Chief, Jou~n H. Perry, Physi-
cal Chemist and Chemical Engmeer E.
I. du Pont de Nemours & Co. 30 Sec-
tions, 2609 pages, 415" x 7", prof;sely

9.00

illustrated

THIS is a thorough, comprehensive

handbook of chemical engineering,
comparable in all ways to standard man-
uals in other fields of engineering. De-
pendable facts, figures, formulas and
practical methods are given, covering
not only chemical engineering and the
unit processes, but also such related
topics as Plant Location, Patent Law,
Fire Protection, etc., of importance to
all connected with this profession. Be-
sides the 60 specialists who have con-
tributed directly to the book, 150 others
have contributed their views and experi-
ence in an advisory capacity. All in all
this book makes available a tremendous
store of up-to-date and authoritative in-
formation, providing quick answers to
literally thousands of questions on all
phases of chemical engineering.

Send orders to

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

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

TecH EpITORIAL SERVICE
26 WesT40TH ST.,N. Y. C.
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Christmas
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THE
SALVATION
ARMY

every day of the vear and every
twenty-four hours of each day is
serving those who need its help,
without any question of race,
color or creed. The sole test is

NEED.

Last year 13,495,167 ap-
plications for aid—spiritual,
moral and material — were
dealt with by the 2,000
Salvation Army Centers op-
erating  throughout the
country.

We want our family, like all
other families, to share in the
festive rejoicings which mark the
anniversary of the birth of the
Prince of Peace with its ac-
companying message, ‘‘Good

Will Towards Men.”
Last year 652,918 Christ-

mas Dinners were given
to those who could not
provide their own. Toys

were given to gladden the
hearts of 309,913 children.

All this was made possible by
the benevolence of a generous
public. We anticipate an even
greater demand this year.

WILL YOU HELP ?

* Send your gifts to
COMMISSIONER
EDWARD J. PARKER
National Secretary
THE SALVATION ARMY
120 West Fourteenth Street
New York, N. Y.

* Or, if you prefer, to the local

Salvation Army Center. Gifts

may be designated for any specific
purpose or district.
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for table tops and serving trays, furniture
construction, perhaps even for wall panel-
| ing. In fact, wherever strength, quietness
and resiliency are demanded, this new de-
velopment holds promise.

e ———
Chicken Cannibalism Control

OULTRY raisers report that young

chicks have a tendency to pick at every-
thing bright. Often they will pick to death
another chick which becomes slightly
scratched or injured because they are at-
tracted by the sight of blood.

A poultry authority has conducted some
experiments which indicate that blue Cello-
phane can be successfully used to control
this trouble. The Cellophane is simply
placed in wooden frames similar to those
used for wire screens and then fitted into
the windows of the chicken houses. The
resulting blue light in the coop makes a
spot of blood appear black and hence the

chicks.
— ———
Highway Trees Now Coming
Back

OADSIDE tree planting is being re-

vived in New York State. In the early
days this practice was almost universal.
Nearly every country road had its rows
of maples but with the advent of the auto-
mobile and modern highway construction
no provision was made for shade trees or
other roadside beautification. It has taken
a great deal of effort on the part of public-
spirited citizens of the state to set in motion
the resumption of tree planting along the
highways, according to the New York State
College of Forestry, Syracuse, N. Y.

In 1930 a tree nursery was authorized
by the Legislature. This nursery was for the
purpose of raising hardwood trees for high-
way planting. In 1931 the first trees from
this nursery were set out on a new road at
Hillsdale, Columbia County. Since then
approximately 4500 trees have been planted
along the highways in the state.

The esthetic improvement of the high-
ways involves many kinds of planting and
landscape devices to meet all the varying
conditions of roadsides. Some sections re-
quire rows of trees, other sections groves or
groups of trees, still other sections shrub-
bery and vines and sometimes all that is
necessary is to preserve existing trees.

Experimental work has been started in
the prevention of erosion by planting shrubs
along steep embankments or cuts made in
highway construction and it would appear
that with the
achieved the work of highway beautifica-
tion will gradually become more extensive,
especially in view of the definitely favorable
public opinion back of the idea.

— e ————

Rand Gold Mines Salted

HE gold mines on the Rand, South

Africa, are being salted but not in the
old way, which was to mislead a possible
purchaser. Salt prevents the hatching of
hookworm eggs and kills the larvae.

Some 200,000 blacks and 20,000 whites
had become afflicted with hookworm. The
damp, warm soil of the mines was a perfect
laboratory for the breeding of this tiny
worm. The authorities first tried all the old

good beginning already |
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to get a high grade
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ohservation telescope at a few
cents on the dollar. Built from
Wollensak periscopes by Du-
Maurier master craftsmen to Du-
Maurier Standards. An optical
job done right by optical experts.
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light than standard telescopes selling
for much more. A wonderful all around
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and they are going fast. Order now at
$7.95 postpaid. C. 0. D. $1 deposit
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Money-back guarantee.
FREE CATALOG: Everything in binocu-
lars, telescopes, field glasses, etc. Largest
assortment in America.

DuMaurier Co., Dept. 1612
Elmira, N. Y.
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fracting telescopes. Write for catalogue.
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INDIAN RELICS—DEN CURIOS

Prehistoric Stone Relics, Mod-
ern Indian Beadwork and
Trappings, Navajo Rugs, An-
tique Firearms, Weapons, Min-
erals, Fossils, Coins. Lists 10c.
N. E. CARTER Elkhorn, Wisconsin
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DENISON’S -
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FREE BARGAIN BOOK
“Central’s Holiday Specials”

listing everything photographic and a complete
line of microscopes, telescopes, binoculars and
weather instruments at lowest prices. Excellent
gift items. Write now for free copy to:

CENTRAL CAMERA CO., Dept. SA-11H
230 S. Wabash Ave. Chicago, Illinois

BEAN’S CANOE SHOE

Made of high grade brown elk leather with double
oil tanned moccasin sole, rubber heel and Talon
Fastener. It is a combination ‘““Slipper Shoe,” used
for many purposes
around camp and cot-

tage. Sizes 3 to 12.

Write for Catalog
1fd. by
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and much thought of disinfectants, such as
ill-smelling coal tar. Then somebody remem-
bered that Dr. W. O. Fischer had rediscov-
ered the fact that salt solution, if not below
20 percent, would kill the larvae and the
eggs of hookworms. Soon all the corridors,
buckets, cages and banisters were scoured
with salt solution, and all exposed earth and
waste was covered with a layer of salt about
an inch thick. This layer in dissolving kills
all the larvae and eggs beneath it. Salt also
has the advantage of being cheap, odorless
and in no way injurious to the health of the
workers. Since salt has been used the hook-
worm count has diminished to a point where
the disease is no longer a financial drain on
the owners or a physical handicap to the
workers.—Science Service.

Electrolytic Cell Makes War-Time
Antiseptic

AKIN’S solution, war-time antiseptic
for treating infected wounds, may now
be easily and satisfactorily made by an elec-
trolytic cell. The apparatus was designed by
Dr. O. R. Sweeney of Iowa State College
and has been developed for practical use in
hospitals by Paul A. Frank of Akron, Ohio.
Dakin’s solution, invented by Drs. H. D.
Dakin and M. Daufresne during the early
days of the World War, is a solution of
sodium hypochlorite. Since the War its use
in civilian hospitals has been limited by its
poor keeping qualities and the fact that it
requires considerable skill in its prepara-
tion. If it is not strong enough it will not
destroy the germs in the wound, and if too
strong it will injure the tissues of the body.
The difference between too strong and not
strong enough is very small.

To overcome the technical difficulties in
preparing this solution, Dr. Sweeney de-
signed a simple, practically foolproof ap-
paratus which is now called the antiseptic
cell. An electric current controls the chemi-
cal reaction so that the resulting solution is
of just the right strength. The hospital tech-
nician has only to put into the apparatus a
measured amount of sodium chloride, dis-
tilled water and sodium bicarbonate, and
turn on a switch. Fresh hypochlorite solu-
tion is then automatically produced at the
rate of about an ounce a minute.—Science
Service.

—_— ————

Rodents Beware

TRANGE uses of oxy-acetylene welding
equipment and supplies have been
brought to attention from time to time, but
it is believed that the following will be hard
to beat for a weird use of calcium carbide.
A garage proprietor in the southwest
discovered that a handful of carbide put in
a prairie dog hole, followed by a gallon of
water, is an effective way of cleaning out a
prairie dog colony. The owner of the garage
possesses several hundred acres of grazing
land and says that the rodents infest his
country by the thousands. He is going to
treat all of his property with carbide as he
claims that it has proved successful and
cheap, and is superior to any other method
he has tried. People in other localities have
already heard of this and are planning to
try out the method.

A similar situation exists in many west-
ern and southwestern golf courses, where
the gopher and his ilk are responsible for
a large portion of lost golf balls. Undoubt-
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Air
Conditioning

By J. A. Moyer and R. U. Frr1z

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.
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Ramsden Eyepieces
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These eyepieces are optically per-
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vaged instruments.
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It is Free
DONALD A. PATCH

38 Crescent Street Springfield, Vermont
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100 Paths To a Living

A book for those to whom depression brings challenge
to start again; win along new lines. Edward Mott
Woolley tells HOW 100 men and women found ways
into jobs. beat age limit, started small business on
scant capital or none, changed occupations, traded abile
ity for partnership. $1. postp’d. 105 pages. Also his—
Wwriting For Real Money (free-lance advertising).
Chances everywhere for special kinds advertising work.
Gives own experiences, prices, names. Printed Sales-
manship says, ‘‘For advertising beginner, most en-
lightening.”” 144 pages, $1.60 postp’d. Both books
standard size, binding.

In card binding Writing For Real Money 60

cents postp’d while they last.

E. M. Woolley Associates, Publishers, Passaic Park, N. J,
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All Who 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
GUNSMITH

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 voﬁxmes 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. ®

GUN CRANKS
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edly the fairways committee will find that
a few cans of calcium carbide judiciously
distributed by the handful and followed
up by a plentiful deluge of water will go
a long way toward cleaning up this nuisance
and removing one source of frayed nerves
for the golfer.

Other reports mention that not a few
ants have been destroyed by the same
‘method.

When using carbide as a pest killer don’t
forget two things: Acetylene gas burns, and
when mixed with air in certain proportions
it ignites violently, so don’t try to use it
indoors on rats. Secondly, when using the
method out-of-doors remember that the car-
bide residue, if a good deal of water has
not been used, may consist both of quick-
lime as well as slacked lime. So use lots
of water, and if cattle, or other domestic
animals are about, put it far enough down
into the hole so that they can’t step into
it, or if near the ground surface, cover it
with a board. The whole scheme is a grand
idea, but use it with intelligence and play
safe!—Oxy-Acetylene Tips.

—_———

The Trianalyst

O solve numerical algebraic equations
by some direct method has been the
aim of mathematicians through the cen-
turies. Apparently the goal has been reached
through the contrivance of a relatively
simple mechanism operated on geometrical
principles not heretofore brought to gen-
eral attention.
The working model, with Bakelite base
and Celluloid scales, weighs about 12

5

The trianalyst solves problems

ounces. Conveniently sized, its dimensions
are sufficient to furnish useful approxima-
tions of results. This device is the invention
of Barrett R. Wellington of the law firm of
Van Santvoord and Wellington, Troy, New
York. Long interested in the recreation
of mathematical explorations, it seems that,
on inscribing a square in the right triangle,
he happened on several remarkable the-
orems. It became apparent that they laid
the foundation for entirely new methods of
graphical analysis and for a mechanical
contrivance that may be used to carry them
into effect.

The outstanding theorem is that the area
of the square equals the product of the
legs, each diminished by the edge of the
square. As each factor may, by the sliding
scales, be split into terms, a new means of
mechanical multiplication and division is
brought into existence, with the accom-
panying advantage of addition and subtrac-
tion in combination. This accomplishment
opens up new fields of application, since

Want to Bag
More Game?

These two valuable booklets, SENT
FREE, tell howtoxmproveyourshoot-
ing! How to aim, lead, practice. Prop-
er gun weight, barrel oring, testing
for gun fit, etc. “Days with uper-X"
gives actual experiences with Super-X
on game, from quail to geese. Hints
onblinds, decoys, etc. Aworld of help-
fulinformation worth dollars to you.
But we send them absolutely FREE!
Mail Coupon today!

2 Shooting Booklets FREE!

WesteaN CarTriDGE COMPANY,
Dept. L-59,East Alton, Illinois.

I
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PATENT FOR SALE

Outright or on a Royalty Basis

CANADIAN PATENT NO. 337046. The inven-
tion particularly relates to a Counting De-
vice constructed for Counting Honors in
Bridge, whereby the honors secured may be
accurately recorded with a minimum effort
and thought, 2

z
Another object is to construct the device so
that distinction is made between the face
cards and the aces whereby it may be seen
which card is used in securing an honor.
The device is simple. It comprises a pair of
spaced bars connected near their ends by
smaller bars. Five other rods are also pro-
vided with sliding beads on each rod with
legends for indicating certain facts. Address

F. G. ANDERSON
Box 326, Penticton, British Columbia, Canada

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 sve 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. Free booklet
‘“‘Making Inventions Pay’’ sent on request.

CRESCENT TOOL COMPANY, Dept. H, Cincinnati,O.

INVENTION IS ONE PROBLEM —,

Developing the invention for its
commercial value is another problem

1We 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 wvith strict confidence.
We have been developing inventions since 1910.

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

I SELL PATENTS
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CHARLES A. SCOTT

Established 1900
773 SA Garson Ave.

INVENTIONS WANTED

PATENTED—UNPATENTED
any size, any material, for any legitimate purpose.

Bosley Mfg. Co., 79 High St., Torrington, Conn.

Rochester, N. Y.

Experimental and Model Work

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

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

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 S. A. Address Albert E. Dieterich,

602H Ouray Building, Washington, D. C.

INVENTORS

Time counts in applying for patents. Don’t risk
delay in protecting your ideas. Write for FREE
book, ‘‘How to Obtain a Patent’”” and ‘‘Record
of Invention’’ form. No charge for information on
how to proceed. Communications strictly confi-
dential. Prompt, careful, efficient service. My suc-
cess built upon strength of satisfactory service to
inventors located in every State in the Tnicn.
Clarence A. O’Brien, Registered Patent Attorney,
548-W Adams Building, Washington, D. C.
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many of the most important of the higher
equations can be easily factored to bring
them within the scope of the instrument.
It is interesting to note, as can be seen in
the illustration, that the sliding “L”, in con-
junction with the sliding hypotenuse and
other scales, is the key to the main func-
tionings of the invention. It enables the
operator to adjust the parts so that there
is at once represented a right triangle of
any shape with its inscribed square, and the
readings of all the component parts.

Ordinarily with little, if any, computa-
tion, and on a few settings, roots are ob-
tainable generally for quadratics, cubics,
biquadratics and certain forms of simul-
taneous equations. Not a few of these solu-
tions require long, laborious effort by the
prevailing methods of today. The Trianalyst
also determines with dispatch certain types
of formulas involving multiplication, divi-
sion, addition, subtraction, and the powers
of roots of numbers, all in combination. A
detachable protractor, as an incidental fea-
ture, furnishes the solutions of trigonomet-
rical problems.

CURRENT BULLETIN
BRIEFS

CARNEGIE INSTITUTION OF WASHINGTON

Year Book For 1933. An account of
the many and varied researches—astronomi-
cal, biological, physical and so on—con-
ducted by America’s largest institution of
general scientific investigation. Carnegie
Institution of W ashington, W ashington, D. C.
—Paper $1.00 postpaid; cloth bound $1.50.

 —————

HanbBook ofF GoobricH Low-PRESSURE

Tires IN FarM SeRvicE. The tractor has
proved of great value in doing away with
horse traction and it has proved more
effective when equipped with low-pressure
pneumatic tires. Study of this pamphlet will
post the agriculturist on a new step towards
increased profits in agriculture. Write for
Bulletin 12A. Scientific American, 24 West
40th Street, New York City.—3-cent stamp.

——————

Makine CipEr oN THE FArM is a circular

by Prof. W. F. Walsh. Several new
ideas for cider making will, it is believed,
give a greatly improved product. Carbona-
tion of the clarified cider is recommended
as giving a very pleasing drink. New York

State Agricultural Experiment Station,
Geneva, New York.—Gratis.
————eailR———

Rock CrusHiNG MacHINES. Certain indus-

tries require the use of massive, heavy-
duty machinery. In the past, lubrication may
have been given secondary importance in
such machinery—now the trend seems to be
towards automatic lubrication. The princi-
pal types of crushers are illustrated. Write
for Bulletin 12B to Scientific American, 24
West 40th Street, New York City.—3-cent
stamp.

 —————

AnmvaL Books ror CHILDREN. This series

of four books about animals for chil-
dren is illustrated with “three-dimensional”
pictures of groups in the Field Museum.
With the aid of a special colored spectacle
the groups appear to stand out. The books
relate to “The Lion,” “The Bear,” “Sheep

and Goats,” and “The Deer.” The text is
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Amateur
Telescope Making

ALBERT G. INcaLLS, Editor

All the information you will
need as to grinding, polishing
and silvering mirrors. How to
test and correct them. How to
design and build a mounting,
together with a few chapters of
more advanced work. All in
language anyone can under-

stand. $3.00 postpaid domestic.

Champagne
Cider!
Do you know how to

make this delicious non-

alcoholic beverage?

Hopkins’
CYCLOPEDIA of
FORMULAS

tells how to make this

and numerous other bev-
both

and non-alcoholic, in a

erages, alcoholic

chapter of 100 pages.

- ————

Thousands of formulas

*For the Household,

RO

***For Industry,
x4k For Hobbyists
in its 1077 pages.

$5.50 postpaid

Domestic
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What is it That . . .

If received as a

Christmas Bift
will

1. Act as a stimulant?

2. Start a hobby?

3. Save you money?

4. Satisfy an urge?

5. Give inexhaustible infor-

mation?

6. Increase your happiness?

e All your life you may have yearned

to dabble and putter with chepmicals.

What more fascinating hobby is there

than chemistry? Chemistry—mysteri-
ous, alluring and everchanging!

® To make it even more interesting,
why not apply yourself to the practical
chemistry of the many things which you
use or see daily. As for a laboratory,
the attic, kitchen, basement or garage
will answer.

You can readily make:

Adhesives Dyeing
Alloys Emulsions
Animal remedies  Extracts
Anti-freezes Fire proofing
Antiseptics Fireworks
Automobile speci- Garden specialties
alties Greases
Blacking Inks
Bleaches Insecticides
Bakery Prepara- Liquors
tions Mouth Washes
Carbon Paper Paints
Cements Plating
Colors Polishes
Cosmetics Soaps and
Crayons Cleaners
Disinfectants Stain Removers
Drugs Varnishes

® If you are thirsting for such knowl-
edge, and yearn to know the composi-
tion of these things and the methods of
making them, you will find “Practical
Everyday Chemistry” not only enter-
taining, but instructive and practical
as well.

It’s here at
last! Nolong-
er will you be
in ignorance
of practical
chemistry.

No Theory
“PRACTICAL EVERYDAY
CHEMISTRY”

SCIENTIFIC AMERICAN

by H. B. Harte of the Museum staff. Field
Museum of Natural History, Chicago, Ill.—
25 cents each plus 3 cents postage. Set
$1.00, postage 10 cents extra.
————
TeXTILE MACHINERY; IMPROVEMENTS IN
DesieN anp MEeTHODS OF LUBRICATION.
Stability in machine performance can be
materially influenced by the thought which
is given to lubrication when the unit is in
the drafting board stage. This is particu-
larly the case with textile machinery which
is more or less complicated. Write for Bul-
letin 12C to Scientific American, 24 West
40th Street, New York City.—3-cent stamp.
=
THE New SciEnce ofF LicHTING, by Dr.
Matthew Luckiesh and Frank K. Moss,
presents the results of scientific researches
which have extended the viewpoint of light-
ing and vision into seeing as an activity
of human beings operating as seeing-ma-
chines. Write for Bulletin 12D to Scientific
American, 24 West 40th Street, New York
City.—3-cent stamp.
———————
Georocic History AT A GLANCE, by L. W.
and G. L. Richards Jr. Two large charts,
in book form, showing in a table, the eras,
periods, epochs, and strata of geologic his-
tory, with corresponding evolutionary
changes in biology. An excellent aid for lec-
turers since the charts are removable and
can be hung on the wall. Stanford Uni-
versity Press, California.—$1.25.
—————
Factors IN MEASUREMENT OF AIR PERME-
ABILITY OF PaPEr. (Bureau Research
Paper No. 682.) A comprehensive defini-
tion of air permeability in relation to paper
and fiber board. Suggestions are made rela®
tive to a standard testing method. Super-
intendent of Documents, Washington, D. C.
—10 cents (coin).
ey
INsTRUCTIONS AND RULES FOR CONSUMERS
IN TRANSPORTING, STORING, AND Us-
iN¢ HicH ExprLosiVEs AND PErRMiIssiBLE Ex-
pLOSIVES. Much of the folder is taken up
by “Don’ts,” giving good advice which is
very necessary in handling explosives. The
directions for priming, tamping, and firing
are fully illustrated. Institute of Makers of
Explosives, 103 Park Ave., New York City.
—Gratis.
e e
CLEAN AIR, AN AcHIEVABLE Asser. (Re-
print from the Journal of the Franklin
Institute.) We had an article on this sub-
ject in our February, 1934 issue. This is a
subject which is attracting a great deal of
interest in municipal sanitation. Mellon In-
stitute of Industrial Research, Pittsburgh,
Pa.—Gratis.
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Men Past 40

MAKE THIS
AMAZING TEST

STARTLING new book now tells vital facts

that may explain many mysterious and often
frightening symptoms, which appear in many men
past 40, in millions of cases, doctors say, the vital
prostate gland (found only in men) starts failing
in the years between 40 and 50. This gland is not
even known to many laymen—but its symptoms are
easily recognized. When ‘hypertrophy” of this
gland sets in, the victim’s first warning is usually
a need to get up several times a night. Often he
complains of other ‘‘bladder’” symptoms, sometimes
of aching back and legs, pains in the feet, or of
unexplained ‘‘blues” and lack of ambition and
strength. If neglected, this condition may reach
the stage where dangerous gland surgery is neces-
sary.

This book, called “Why Many Men Are Old At
Forty,” not only explains about this common
gland condition but tells how thousands of men
have banished these symptoms through a simple,
drugless treatment, used a few minutes each day
right at home. No medicines—diets—massage—
violet rays. This THERMALAID Method uses the
same principle so widely advocated by leading
doctors. .Tested by over 100,000 men.

Write now for your copy of this book, and also
get details of generous Test Offer. Find out why
thousands say: “I felt years younger in a week!”
No obligation—but write quick if you want to be
sure of getting your copy. Address—W. J. Kirk,
President, The Electro Thermal Co., 9684 Morris
Ave., Steubenville, Ohio. Western Address: Dept.
96-R, 500 Wm. Fox Eldg., Los Angeles, Calif.

--all dmerent—can be built with the aid
ENIE. Endorsed by editors
d Amermun Fiction Guild, widely used
by successful authors and Motion Picture
Studios. Fqually valuable to professional
or new wrner Booklet free.
ST E. GAGNON CO.
Dept. 193A 1541 N.Western Ave.,
Hollywood, Catif.

e CHEMIS TR Y e
SUPPLIES

Chemicals of Highest Quality

. . for as little as 5c—and in glass containers!
0ir LABORATORY APPARATUS is unqualifiedly
guaranteed. You can now equip a complete home
laboratory at remarkably low cost. Save money—buy
your chemicals and apparatus direct from our factory.
For a short time only, we offer you our valuable eat-
alogs A-C which regularly sell for 25c. SEND
only 10c in stamps and get your copies NOW!

KEMKIT CHEMICAL CORP.
135 S Johnson St. Brooklyn, N. Y.

High Command

In

The World War

by

More than 300 pages (515" x 84").
Contains hundreds of priceless formu-
las. One formula alone may save you
many dollars or start you in an inter-
esting business or life-work.

$2.00 Postpaid

— 1
Or you may get this book
for 75¢ extra
with your subscription to SCIENTIFIC
AMERICAN at the regular rate of
| $4.00 for one year (only one book,
of any of those we offer, allowed on

e
CommoN WEeEDs (Botany Leaflet 17), by
Paul C. Standley, gives brief, non-tech-
| nical accounts of various features of plant
life with reference to the botanical exhibits
in the Field Museum and to the local flora
of the Chicago region. Field Museum of
Natural History, Chicago, 1ll—25 cents.
[ — g
SELEcTED MoTioN PicTures (SILENT AND
Sounp) gives a list of free and rental
each subscription). pictures which are designed to be shown
| e to children and young persons. The
Y.M.C.A. Motion Picture Bureau, 347 Mad-

yy oCIENTIFIC AMERICAN || o0 4" Newy York; 19 South La Salle St,
’ Y || Chicago, IllL.—Gratis.

Capt.W.D.Puleston

United States Naiy

An original, interesting, clear,

and comprehensive history by

an internationally known au-

thority on strategy and mili-
tary history. With maps. $3.00

at all bookstores

CHARLES SCRIBNER’S SONS




BOO](S SELECTED BY THE EDITORS

THE PROGRESS OF SCIENCE
By J. G. Crowther

N this, the newest book by the author

of “An Outline Of The Universe,”
“The A B C Of Chemistry,” “Science
For You,” and several other popular sci-
entific books as well as SciENTIFIC
AMERICAN articles, we are given an ac-
count of recent fundamental research in
physics, chemistry, and biology. We are
told of the famous Cavendish Laboratory
at Cambridge University and the work
on atomic physics that goes on there;
of the cosmic rays; of diplogen (heavy
water) ; the chemistry of evolution; her-
edity; and other things scientific. This
book fairly well covers the field of recent
scientific advance. The author knows his
science accurately. His books are suited
best to readers having a pretty fair back-
ground in science, yet they are popular
in nature.—$3.75 postpaid.—A. G. I.

MAKING THINGS FOR FUN
By A. Frederick Collins

HE boy or girl who delights in mak-

ing his or her own toys will certainly
appreciate as a Christmas present a
copy of this latest book by Mr. Collins.
The author calls this a “how to make”
book for boys and girls of all ages. Sure-
ly anyone between ten and sixteen years
will find much enjoyment in the instruc-
tions given for making things from all
kinds of material. The instructions range
from how to make simple little things
from paper to the construction of a
minjature stage, a model ship, and a
midget radio receiver. Entirely practical
in scope, the book will furnish endless
entertainment to anyone who likes to see
things grow under his own hands.—
$2.15 postpaid.—A. P. P.

EDISON, HIS LIFE, HIS WORK, HIS
GENIUS

By William Adams Simonds

T is now possible to look back upon

the life-time work of Thomas Alva
Edison and view it in a perspective
which makes possible a more true evalu-
ation of the labors of a man who con-
tributed vastly to our present industrial
and social developments. The present
author has gone further than usual in
books of this type, tracing the history of
Edison back to the great grandparents,
and giving an historical background

332

which makes possible a highly desir-
able evaluation. Then comes the story of
Edison himself, and many of the myths
which have been built up around this
great figure are exploded by what ap-
pears to be irrefutable documentary
evidence. The reader is then led through

The hands of genius; from “Edison,
His Life, His Work, His Genius”

trials and tribulations of Edison and his
various inventions, the story ending with
an account of “Light’s Golden Jubilee,”
and the last work of Edison just before
his death. Several pages in the back of
the book are devoted to notations regard-
ing the foregoing text and a bibliogra-
phy which should prove of great inter-
est to anyone desiring to know more of
this great American inventor and his

work.—$3.70 postpaid.—A4. P. P.

LANGE’S HANDBOOK OF
CHEMISTRY

By Norbert Adolph Lange, Ph.D.

HIS book is the result of a number

of years’ experience in the compiling
and editing of data useful to chemists.
It is one of the most usable reference
books on the subject we have ever seen.
There are 1540 pages of closely con-
densed matter. There is also an appen-
dix of mathematical tables and formulas
contributed by Richard Stevens Buring-
ton, Ph.D., which adds materially to the
value of the book. Such useful things as
a table of chemical journals from 1880
save the researcher infinite time. The
services of 70 collaborators are noted
and we join with the author in the hope
that this book will be of the same use-
fulness to the worker in science as is the

dictionary to the worker in literature,
and that its resting place will be on the
desk rather than on the book shelf.—
$6.25 postpaid.—A. 4. H.

WIDE ROAD AHEAD!
By Hen‘ry B. Lent

HILE this book was prepared pri-

marily for the youngster who is in-
terested in knowing what makes the
wheels go ’round, it will also be read and
enjoyed by grown-ups who would like to
have a superficial knowledge of the au-
tomobile and its manufacture. The text
makes no pretense of being technical but
rather it tells a readable story of the in-
ception of the automobile, its present
development, the assembly line method
of manufacture, and the uses of the final
product. The entire running story is told
in 102 pages of easily read text, supple-
mented by a series of black and white
drawings which are striking in their ex-
planatory simplicity.—$2.15 postpaid.—
A.P. P

CITY EDITOR

By Stanley Walker, City Editor, The
New York Herald-Tribune

OTION pictures and fiction stories

have given the general public
a mental picture of the men who make
possible our daily newspapers. Excel-
lent as the clarity of this picture may
be, cold facts reveal that it is usually
erroneous. Here the facts are told, and
told in an intriguing manner by one who
is in a position really to know the in-
side story of life on a newspaper. The
author, with a background of years of
experience on metropolitan dailies, and
thoroughly in love with his work, has
recorded the hopes and fears, tragedies
and glories of this ancient profession
and has put them in their true light,
making a story which is truly stranger
and more thrilling than any fiction. A
swell book in every respect and one
which we can truthfully say you will be
loath to put aside until you have finished
it.—$3.20 postpaid.—A4. P. P.

For sale by
SCIENTIFIC AMERICAN
24 West 40th Street
New York City
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Professor Pangloss of Westphalia once
wrote a best seller on the subject of

METAPHYSCIOTHEOLOGICO-COSMOLONIGOLOGY

That was over two hundred years ago. Today

THESE BOOKS SELL BEST
All Make Excellent Christmas Gifts

Experiment In Autobiography
By H. G. Wells ........................... $5.00

The renowned author has written an amazingly
frank story of his own career.

Mary Peters
By Mary Ellen Chase................... $2.50

A superb American novel of the sea-faring heritage
of a New England family.

Full Flavor

By Doris Leslie.............................. $2.50

A powerful and arresting novel in which a woman
conquers the London trade world.

The Taking Of The Gry
By John Masefield........................ $1.75
There is only one English novelist who so com-

mands the might and magic of the sea.
American Ballads And Folk Songs
Complied by John A. Lomax.......... $5.00

The lumber man, railroad man, miner, cowboy,
hobo, convict, soldier, mountaineer, and two-gun
man contribute to this book.

The Robber Barons
By Mathew Josephson..... ... $3.00

Morgan, Carnegie, Vanderbilt, and Rockefeller.
The facts of this narrative do their own smelling.

Magician’s Manual

By Walter B. Gibson................................ $3.25
Most of the required material for tricks is included in the book.
Ilustrated Magic

By Ottaker Fischer............................................ . $2.20
The whole field of magic up to and including large stage illusions.

You Must Relax

By Edmund Jacobson, M. D........................ .. . $1.60
Relaxing is more of a science than it appears to be.
New Feet For Old

By John M. Hess................................................ $2.15
A practical book for those who suffer from their feet.

Good Eyes For Life
By O. G. Henderson and H. G. Powell ........ ...$2.15

Advice on the science of properly caring for our eyesight.

Household Refrigeration
By H.B.Hull.............................................. $4.20

A valuable reference book for all connected with the industry.

Air Conditioning
By O. G. Henderson and H. G. Powell ............. . $4.20
A complete treatise on all phases of air conditioning.

Why We Don’t Like People

By Donald A. Laird....................................... $2.65
This book shows what characteristics are displeasing to others
and how to eliminate them.

A Living From The Land

By William B. Duryee........... e $1.65
Detailed instructions on farming for the man who wishes to live
on a self-sustaining basis.

The Chemical Formulary, Volume I
Edited by H. Bennett.......................................... $6.00

Thousands of practical formulas for making products in all
fields of industry.

T

All prices postpaid to any point in the United States

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

NS “POP-UPS” 3

The “Pop-Up” books for children are an innovation
in American book publishing. They introduce for
the first time three dimensional illustrations in full
color, illustrations which pop up when the book is
opened and vanish when it is closed.

Mickey and Minnie Mouse. . .......................... $ .60
Pinnocchio ... $2.15
Jack The Giant Killer.................................... $2.15
Mother GOOS€.................cccoeeiiiiiiiiiiiiiiiii $2.15
Cinderella........................ccooevvvvviiiieciniinnn.... . $2.15

SeRsRERRRERERREERRER
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AGRICULTURE Headlights, Air Liner 150 “Red Tide,” Chemicals Repulse Rav-
Animal Fat for Feeding Calves.... 93 Insulation for Airplanes. 204 ages of . 200
Bureaucracy and the Farmer 85 Langley Field, Conference at. 94 Rodent Poisons . 328
Chicken Cannibalism Contro 327 Light Planes and Engines 314 Salt, Drilling for. 263
Corn, Industrial... 88 Model Plane Prizes, Scientific Amer- Silica Black..... 217
Cream, Plastic..... 91 ican . 145 Silver, Reclalmmg from Hypo 319
Droughts Not Caused by Radio. 90 Motor, When the, Drops Out .... 36 Silver Soap, Disinfecting . 144
Farm Tillage Laboratory............. 102 Mufflers for Cancelling Sound Waves 94 Starch, Corn..... 89
Fertilizer Plant at Muscle Shoals..... 263 Noise Analyzer for Airplane 203 Urea Factory... 326
Potash Mineral in Kansas............ 34 0il-Cooled Exhaust Valves..... .. 204 Vinegar Plant, Largest... 48
Seeds, Ancestor, 325 Million Years Rescue Boats, Aviation Crash. 38 Water Purified by Iron and CO 310
S El)'ld ....... e e e }gé %calels to Scecure “Trim” in Airplanes 259 Whiskey, What is?.... 70
odium orate eed-Killer eaplane Commutation
Sunlight Aids Farmers, How. 47 Seaplane Landings. an Aid to. CI(X‘{IL ENGINEERING. See Engmeermg,

AIR CONDITIONING.
Ventilation

AIRPLANES. See Aviation
AIRSHIPS. See Aviation
ANTHROPOLOGY. See Archeology, etc.
AQUEDUCTS
Colorado River Aqueduct.............. 134, 238
ARCHEOLOGY, ETHNOLOGY, AND AN-
THROPOLOGY

See Heating and

Athens, Excavations in Ancient. 181
Castel Sant’ Angelo............ 306
Christian Indians of Florida. 311
Etrurian Bronze Dish. 306
Fire Walking........ 274
Greek Marble Head. 306
Indian Temple Sites in Tennessee
Valley . 248
Peru, Chimu Fortress in 116
Rome, Plastic Model of 120

Sassanian Silver Dish..
Ur, Excavations at

ARMY AND NAVY

Airplane Carrier Ranger 145
Airplane Carrier Saratoga.... 42
Airplanes, 500, to be Constructed 276
Autogiro in Military Maneuvers.. 172
Defense of the Panama Cana 252

“I Won’t Fight”..
No More War?...
Why the Battleship?.

ASTRONOMY
Amateur Astronomer.............. 44, 100, 156, 210,
272, 322
Astronomical Photography.... 245
Death Ray The Death of . 289
‘“Empty” Space Empty?, Is . .. 202
Mars?, Could A Manned Rocket
Reach ... 295
Nebulae, Chapter of Accidents and
How It Affects the 182
Overtones and Atmospheres . 236
Solar Corona, Mysteries of. 72
Spectroscopes, Inexpensive. 262
Stars on Parallel Tracks... 132
Sun, New Constituents of . 14
Sundials and Their Construction , 138, 250

Telescope Linking Arcturus and the
Fair 60
Telescope Maker, Amateur....44, 100, 156, 210,
272, 32

ASTROPHYSICS. See Astronomy

AUTOMOBILES
Automobiles, History of ... 307
Coal Burning Motor Trucks 324
Cooling Motor Truck Tires. 263
Diesels Stride Ahead...... ... 285
Gasoline by the Dollar’s Worth. 266
Gasoline, Bootleggers in 289
Gasoline, Perfumed............ 146
Motordom’s Ghosts Walk Again 307

Mufflers for Cancelling Sound Waveé 94
Radiator Rust Screen 40

Research and Modern Motor Car 61
Spark Plugs, Non-Fouling . 33
Timing Ignition............... 90
Tires, ‘“Synthetic Rubber”.. 154
Wire Wheels, 600 an Hour.. 125
AVIATION
Air Capers........coi L 313
Air-Conditioning the Airplane Sleeper 204
Airmail, The Future of the.... 258
Air Markings for Bridges.. 260
Air Races, The Cleveland.. 313
Air Sleepers..................... 95
Airplane Carrier Ranger... 145
Airplane Carrier Saratoga 42
Airplane Fatalities. 65
Airplane Safety........ 259
Airplane Starter, A Convenient 261
Airplanes, 500, to be Constructed . 276
Airship, A “Suspension-Bridge” 37
Air Trains (Gliders).. 93
Amphibian Gear. 150
Amphibian (Cur 203
Autogiro in Military Maneuv 172
Bombing, Indoors . 316
Bonding (Electrically) an Airplane... 150
Brazilian Clipper Triumphs... 312
Circular Wing Airplane........ 150
Engine Cowling, Adjustable... 152
Firing Through Tail Surfaces 152
Flasher Lights for Airports .. 38
Flying, Private, Goes Ahead. 314
Fuselage, De-Magnetizing 203
Gyroplane, Novel Use for the Wilford 261

Sikorsky S-42
Steering Control, Automatic, for
planes
Stratosphere Flight.
Super-Speed in Aviation..
Testing Planes to Destruction .
Transoceanic Plane Refueling Stations

Wiley Post’s Altitude Flight........ 215

BIOGRAPHY AND PORTRAITS
Abbot, Dr. C. G...
Boemg, William E
Breer, Carl............
Brown, Dr. Barnum..
Carpenter, Prof. Arthur Howe
Chrysler, Walter
Conant, Dr. James Bryant..
Davenport, Dr. Charles B.
Fosdick, Raymond B.
Galton, Sir Francis.
Geisse, John
Gerard, Hon.
Gosney, . S
Gray, Carl R
Hammett, Dr. F.
Hertz, Hemnch
Hoover, J. Edgar
Jenkins, C. Franci
Kepner, Major W. E.
Kroupa, Friaulein Edith
McDougall, Prof. William
Merriam, Dr. John C
Ownbey, Sara
Pearce, Hubert E.
Pratt, J. G.
Prince, Dr. Walter Franklin.
Rhine, Dr. J. B
Sharp, Dr. Harry..
Skelton, Owen.....
Stevens, Captain A, W.
Walters, Leon L
Whitney, Dr. Willis H
Wiener, Dr. Norbert
Zeder, Fred.......
Zirkle, George

BUSINESS
Beards on Trial.
Can Opener Mis e
Cellulose Acetate Business
Correspondence School Mlsrepresenta-

tions
Dress Copyrights Fail.. .
Economic Recovery, Synthesizing ...
Federal Trade Commission Stipula-

‘‘Glorious Failures”.
Industry, Unforeseen Control of ...
Movies Analyze Industrial Operations
NRA and Monopolies .
Radio Advertising Censored..
Strikes, Business, and Money.

CHEMISTRY
Alcohol, Solid
Aluminum, Cast, How to Pain .
Aluminum Chloride Causes Accident
Aluminum Paint Pigment in Paste

Form........ccooiiiiii, e
Aniline by Catalysis, Cheap..
Bacteria Commit Suicide..
Carbon Black Production

Cellulose Acetate Business “Booms”
Chemistry, How it Guards Your
Health

Chemists, Too Many? . .
Chicken Feathers in Plastics
Coffee, Freshness of.............
Copper Keeps Cut Flowers
Depressed Freezing........
Distillery Waste, Disposal of.
Element 93..............
Ethylene Gas Loosens ‘Walnut Husks
Foods, Chemistry of ... ...............

Glass Wool Made by Centrifugal Force
Glass, Yellow .............ccooo oo,
Helium Supply for U. S., Adequate....
Insecticide (Barium Fluosilicate)...
Milk is Source of Common Salt
Nitrogen Trichloride Saves

Fruits.........

Paint from Milk .

Citrus

Perfume from Waste Gr p s
Perfumes, Synthetic, in the United
StAteS. .o
Poison Gas, New, Discovered by Acci-
dent ...

Polishing Waxes, Increase in Use of....
Pumpkin, Chemistry Glorifying the....

COMMERCIAL PROPERTY NEWS

55, 111, 167, 223,

CRIME

“Doping” of Race Horses Detected by
Mouse’s Tail

Fingerprint Bureau, Federal.

Slot Machines

Tear Gas Fountain Pen Held to be

Time Defeats Bandits
CURRENT BULLETIN BRIEFS

51, 106, 162, 219, 276,

DAMS
Boulder Dam Generators..
Boulder Dam, Plan of.......
Boulder Dam Steel Arteries for
Engineering PmJects in the Southwest
Norris Dam, Sluicing at..........cc...ccenine
DIESEL ENGINES
Diesels Stride Ahead
Fuel Injection Pump
Union Pacific Train..
DIRIGIBLES, See Aviation
EARTHQUAKES
Seismograph, Amateur...........cccooeveennne
ECONOMICS
America Must Be Self-Contained........
Century Ahead, The.......ccccoooeeiiieinn
Gerard’s Dream (Answer to ‘“America
Self-Contained”’) ..
Scientists on Strlke,
Strikes, Business, and Money.

ELECTRICITY
Carbon Dioxide, White Light from ...
Chnstmas Tree Lamp, Multiple Burn-

Cord Reel, Flexible ...
Electric Plant Smallest ..
Fire Alarm, Simple .......
Fuse Indicator, Blown ....

Lamp Filament a Coiled Wire
Lamp, Study and Reading ....
Mercury-Made “Sunlight”
Motor Mounting, Rubber.
Music by Telegraph.....
Pyrographic Pen, Electric..
Telephones, United States
Time Switch, Coin-Operated ..
Turbine, Working Model of
Welding, Remote Control for...

ELECTRONICS
Antenna System, Noiseless All-Wave
Electrical “Roofs” over Earth ...
Photo Cell Prevents Power Arc
Photoelectric Relay for A. C.....
Radio Operator’s Record, Amateur
Radio Sets Jiggled to Death..
Radio Tuning, Automatic..
Short Waves, Mustn’t Cuss on..
Television, Experlments with...
Televxslon, Sound Movies By
Ultra-Short-Wave Radio, Ram Inter-
feres with. ...
Ultra-Violet Measured by “Cupful”..
U. S. Has 43 Percent of World’s Radio

Vacuum Tube Relay...
X-Ray Diagnoses Elephant s Arthritis

ENGINEERING, CIVIL. See also Dams.
Aqueduct, Colorado River 34
Blasting Beach Pilings.........
ngypt Water Power and S

OT 2 oot
Engineering Projects in the Southwest
Refrigeration, Use of, in Belgian Tun-

nel .
Rlver Course Changed by Explosives...
ENGINEERING, MECHANICAL
Belt (Cotton) Weighs 11 Tons..
Diesel Fuel Injection Pump.
Diesels Stride Ahead
Dry Ice in Machine Shop..
Grinder, Portable..................
Pumping Unit, Portable R .
Sprinkler, Self-Contained............ .
ETHNOLOGY. See Archeology, etc.
EUGENICS
Birth Control in Tibet
Sterilization, Folly of Human
Sterilization Law in Germany
Unemployment and Fertility
EXPLOSIVES
Beach Blasting
Dynamite for Tree Removal.

278
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DECEMBER - 1934
More Explosives in 1933.................... 39
River Course Changed by Explosives.... 4
FERTILIZERS. See Agriculture
FINE ARTS
“Dry Points”, Alumilite Process.. 154
Fluorescent Paintings 208
FIRE ARMS
Rifle, Warming Up the . 144
Shot-Gun Shell Wad.......... 42

FISH AND FISHERIES
Fishing Nets and Copper Wire.
Fooling the Fish.....
Lobster Claw Muzzle.
Pearls in Pennsylvania

FOODS

Canned Cheese 34
Cider at all Seasons.. 98
Coffee, Freshness of.. 324
Cream, Plastic..... 91
Eggs, Quality In.. 145
Flaked Coffee.......... 32
Foods, Chemistry of. 266
Frozen Bread.......... 145
Ice Cream Freezer for Refrigerator 258
Ice Cream While You Wait. 270
Milk, Dialyzing 146
Tin Preserves Grapefrui 202
Vitamins, Care in Cooking Prevents
Loss of .. 48
FORESTRY
Dynamite for Tree Removal.. 95
Elms, Do You Want Your? 208
Floors of Many Woods.... 201
Forest Plantings Trebled... 276
% way Trees Now Coming Back 327
ber in Tree Surgery.................. . 321
Tree Planting for Climate Control...177, 214
FUELS
Gasoline, Bootleggers in.. 289
Gasoline, Perfumed.. 146
“0il Crop”, Texas.... 311
GEOLOGY
Alaska, Extinct Animals in Prehistoric 291
Ancestor Seeds 325 Million Years Old 161
Geophysical Instrument, Scientific
American Inspires Development of 202
Gold from the Sky.........oviiiivnen 153
GLASS
Double-Glazed Window. 218
Glass Wool........ 316
Glass, Yellow 213
Triplex Patent.. 167
GLIDERS. See Aviation
HEALTH SCIENCE. See also Medicine
Cereals and Soft Teeth............... 155
Chemistry, How it Guards Your
Health o297
Doctor, When to See a 318
Ear Canals Control Body’s Balance 270

Emotions Cause Physical Disease . 96
Illumination, Too Much?..
Insomnia, Do Modern

Cause?.......ccooeoieiiiiici 254
‘“Ironized Yeast” Curbed 167
Lamp, Study and Reading... 105
Mother’s Milk Still the Best.... 92
Overweight Men Healthier and 201

............................................................. 0
Paralyzed Man Kept Breathing by

Football Bladder.............ccc.oo.... 160
School Hygiene Ideas Out-dated 98
Stuttering Cured by Hypnosis 311

HEATING AND VENTILATING
Air Conditicning, Dispelling Popular
Fallacies About..............co.oooii . 86
Air Conditioning To Aid Mine Work-

271
Byrd s Hut in Antarctic 104
Localized Air Conditioning.. 91
HOROLOGY
Splitting Seconds with Quartz Rings.... 16
HORTICULTURE
Flowers, Cut, Kept by Copper.. 206
Flowers in the Arctic.......... 180
Gardens, Science Courses for. 207
ICE AND REFRIGERATION
Dry Ice Aids Fruit Industry........... 49
Dry Ice for “Shrink Fits’’ in Machine
SROP i 152
Ice Cave Air-Conditions House...... 50
Ice Cream Freezer, Automatic, for Re-
frigerator . 258
Ice Cream Whi 270
Refrigerator Chest 202

Salt-Ice for Extra-Cold Refrigeration 42
LAPIDARY WORK

Faceted Gems ... 249
MARINE ENGINEERING

Oil Tankers, Where Old, Go 319

Queen Mary, Britain’s New Liner . 303

Tanker, Largest Welded Gasoline........ 325

MECHANICAL ENGINEERING. See Engi-
neering, Mechanical

MEDICINE
Acetyl-Choline May Prevent Benzene
Poisoning 106
Aluminum, Fal 223
American College of Surgeons 319
Anesthesia Aided by New Drugs 264
Blindness Due to Detached Retina is
Curable .. 267
Cancer 26
Chemistry, How, Guards Your Health 297
Cod-Liver Oil Reduces Colds............... 270

SCIENTIFIC AMERICAN

Dakin’s Solution, Electrolytic Cell
MakeS.........coooooiiiiiee

Diabetic Children not Retarded Men-
ally ..o

Dinitrophenol Dangerous

Diphtheria Toxoid .
Doctor, When to See a .
Gland Power, A New Balance of ..
Hospital Monorail Patient Carrier........
Lead Dislodged from Body by Diet
Medicines, Certain, Are More Effec-
tive Through Skin...
Mexican Medicines, A
Milk, Dialyzing..........ccccoeee. .
Morphine, Search for Harmless.
Rattlers and Their Bites........
Reducing Drugs, Dangerous..
Salmon-Liver Oil.............
Spider, Bite of Black Widow..
Sterilization, Eugenic .............
Sterilization Law in Germany.
Teaspoons, Four Dozen in Stomach..
Tetanus, New Cure for. .
Tonsil Removal
Tuberculosis, Milk in ... .. ..
Varicose Veins, Infra- Red Rays Aid
in Diagnosis of...
Vitamin C, Synthetic
MINING AND METALLURGY
Aluminum, False Statements About....
Aluminum, Flakes of.. .

Alummum, More, Uses..
Arc-Welded Steel Has Unusua]
Strength

Ceralumin, New Light Alloy .
Copper Alloys, Hard, (Kunial)
Mine Workers, Air Conditioning to

Nickel, “Near Noble” ...
Rand Gold Mines Salted .
Tin Research, Program of...
METEOROLOGY
Forecasting by Weather Cycles...........
Lightning Strikes Twice or More in
Sne Place
Rain Started and Stopped by No Man-

Shelter Belt in U. S..
Shelter Belts, European, Help Modify
Climate
Stratosphere Flight.
Temperatures, Inverted. . .. .
Volcanoes and Tulips.. ..
Weather, Radio Does not Affect.
MICROSCOPY
Amateur and His Microscope
Photomicrographic Outfit, Inexpensive
Tricks of Microscopy.......ccccoernniiinn
MISCELLANEOUS
Absorbent Cotton in Home Shop or
Laboratory........ccccooooveiiieiiiieioee
Bath Rooms, Space-Saver in..
Bath Shower, New Portable .
Bottle Seal Cannot Be Counterfeited
Drawing Board for Field Use
Face Powder from Apricot Seed.
Fire Walking
Glue Checking Inst ent. .
Graphite Lubricator.................e
Handkerchief Maps of Washington
Hazards in Economy
Hobbies on Parade........
Packaging, Speeding Up
Pearls in Pennsylvania.
Razors, A Novelty in........
Salt, 400,000,000 Tons in Bed of Salt
Lake in Utah.....oooooor o,
Scientists, 100,000 on Strike?. T
Trianalvst, The
Type Without Type
United States “Expands”..

MOVING AND TALKING PICTURES

Better Movies..........cccooovviiciiiie
Industrial Operations, Movies Analyze
Movie Camera ‘“Gun”_ Stock
Movie Camera and Projector,
bined ...
Movie Film, Safety Stop, Automatic
Movies of Boulder Dam...
Silver, Reclaiming from Hypo
NATURAL HISTORY
Coral Gardens, Diving in ... .
Fireflies Flashing in Unison ...
Grouse, First Northern, to Hatch in
Captivity... . .
Rattlers and ’ te
Snakes Not Speed Demon .
Spider, Black Widow
NAVY. See Army and Navy
OPTICS
Quartz Bathysphere Windows....
Spectacles, Non-Shatterable
PALEONTOLOGY
Alaska, Extinct Animals in Prehistoric
Fossil Dinosaur Wallow, Discovery of
PAPER
Braille Books, Good Paper Important

Ink to Permit Reclamation of Paper....
Laminated Paper, Non-contracting....
Milk Bottles, New Paper... ... .
Paper, Measurement of ‘Heat and
Moisture Content..............
Wallpaper, Waterproof Non-Glossy....
PATENTS AND TRADEMARKS
‘“‘Beaver-Penn” Mark Not Registrable
Bibliography of Inventions
Bird Seed, “Air Washed”...

.......... 198,

335

Chemical Patents 55

Chicken Capsules iri Patent Suit 223
De Forest Wins ‘“Feed-Back” Patent

SUIt e 111

Foreign Patent Licensing Corporations 278

Government Wins Case on Fruit-
Washing Patent.. ... 111
Inventions, Recently Patented 46, 99, 158, 212

Monopoly Charge Is Nota Patent Suit

Defense 223
Patents in India 278
‘“Simoniz’’—‘‘Lusterize” 55
“The First Plant Patents” 278
Trade Mark Position (“Tw 223
Triplex (Glass) Patent Valid and In-

fringed ... 167
Untruthful Patent Statements Curbed 223
‘““Vapex” Mark Upheld............ ... 278

PHOTOELECTRIC CELLS. See Electronics
PHOTOGRAPHY

“Black Lightning” (Lightning Pho-

tography) ..o 261
Camera Attachment for Photographmg

Microscopic Objects.. 57
Camera, Giant......... 96
Camera Resists Tropical Climate........ 48

Chemists’ Symbols on Window Shades 33

Color Filters 137
Congress, Ninth Photographic. 219
Dark Rooms.........cccccoocvineinnn 187
Flowers With Your Camera.. 13
Infra-Red and Ultra-Violet
phy 299
Photography, Astronomical . 245
Photo-Murals Produced with Photog~
raphy 98
Picture, Composing a 64
PHYSICS
Death Ray, The Death of.. 289
Ether, Riddle of the Ages.. 242
Skating on Water... 264
Zero, Near Absolu 300

POISONS. See Medicine
PORTRAITS. See Biography and Portraits
PSYCHICS

Failure of British Society... 121
Psychic Medium Fails (Rudi ‘Schnei-
der). e 92
PSYCHOLOGY
Emotions Cause Physical Disease........ 96
Engineer, Would You Be An? 39
Insomnia and Bedrooms 254
Left-Handed Children Do Not Rea
Reverse 50
Smell, Sense of . 30
Telepathy and Clairvoyance.. 5
RADIO. See Electronics
RAILWAYS
Diesel Engines............c..... 285
Fireless Locomotive With Arc Weld-
ed Tank.. 41
Locomotive, . 102
Railroads, What of the? 289
Streamlined Trains, The E
Railroading ... 320
ROCKETS
Rocket, Could A Manned, Reach
Mars? oo e 95
Rocket, What’s in the? ... ... 10
RUBBER
Latex-Lined Fur Coats........ 258
Rubber Cement Improves ‘Bronze Cast- s
S.. . . 258
Rub er 321
Rubber Putty (“Plasti 268
‘“Synthetic Rubber’ Tires.. ... 154
SAFETY
Light and Death 177
Safety, Airplane........ 259
SEISMOLOGY, AMATEUR. 263
SOCIOLOGY
Scientist in an Unscientific Soc:iety,
Replies to 77
SPORTS
America’s Cup Races 117
Angling Has Scientific Angles ...20, 271
“Doping”’ of Race Horses Detected by
Mouse’s Tail 160
Fooling the Fish.. 271
Golf Ball Centers, Honey for 217
Golf Practice Device 216
Hunting, Scientific Methods to Im- 234
Shot Gun Shell Wad Expanding ....... 42

SUNDIALS AND THEIR CON-
STRUCTION ....24, 138, 250

TALKING PICTU ee Moving and
Talking Pictures

TELEVISION. See Electronics

TRADEMARKS. See Patents and Trademarks

TREES. See Forestry

WELDING
Arc-Welded Steel Has Unusual
Strength ... 262
Arc Welders, Remote Control . ... 144
Diesel Engine Cylinders Built by Arc
Welding ..o 270
Locomotive, Fireless, with Arc-Weld-
ed Tank ........cccoovvivvniiii, . 41
Pipe Section, Boulder Dam . 191
Tanker, Largest Welded Gasoline........ 325
WINES AND LIQUORS
Distillery Waste, Disposal of 218
What Is Whiskey? ... 70
Wines Clarified by Skim Milk. 106
YACHTING
America’s CUp.......ccooovecrninnrenciniieneene 117





