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In every business, but per-
haps most of all in the auto-
mobile industry, good-will is
a priceless asset. To the

manufacturer of pleasure
cars or trucks, his good
name, his reputation,
‘measures the sales possi-
bilities of his product and
hence the degree of his
success.

[ontinental
Motaors

No car can have a reputation
greater than that of its motor. As
the performance of the motor, so the
verdict of the motoring publlc.

It 1s then only natural that many of the
largest manufacturers of pleasure cars and motor
trucks today use one or more models of the

Continental Motor. Their good-will is worth
millions. It is too valuable to be jeopardized.

So to their own good-will, these manufacturers add
that of the Continental Motor. Beside that priceless
jewel, their own good name, they set another jewel.

Continental Motor Mfg. Co.

Detroit

Factories: Muskegon

Largest exclusive motor manufacturers in the world
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Displacement, 27,500 tons. Length, 583 feet overall.

Our Latest Superdreadnoughis

ITH the completion of the preliminary Govern-
ment trials of the superdreadnoughts * Ne-
vada ” and “ Oklahoma,” the time of their acceptance
by the Government and incorporation, as the most im-
portant units in our national naval defense, is at hand.
It is difficult to realize, in the rapid progress of naval
development, that vessels of this type have relegated
to the second line of battle all except eight of the bat-
tleships of this country now in service, and that when
commissioned they will increase the effectiveness of the
first line of defense by considerably more than 25 per
cent.

The first notable improvement in the “ Nevada ” over
the preceding types is to be found in the concentration
of the main battery in the ideal four-turret arrange-
ment, by installing three guns abreast in each of the
lower turrets. The “ Nevada ” is the first to have the
three-gun turret. However, this has now been ex-
ceeded by the four-gun-abreast turrets of the French.
After it had been demonstrated that turret guns could
be fired directly over other turrets and guns without
injury to the personnel or equipment of the lower tur-
ret, the question of disposing the main battery on the
center line was definitely settled. However, the limit
of ability to mount and operate the main battery guns
(except in the case of the superposed turrets in
‘“ Kearsage” and “Rhode Island” classes of pre-
dreadnoughts) was considered to be two guns abreast.
‘With the adoption of the four-turret arrangement per-
mitted by the three-gun turret, the forward and the
after fire have been improved 50 per cent and the con-
trol and concentration of fire is better. Where the dis-
charge of the three guns from one turret occurs, as in
the salvo pictured in our illustration, the dispersion
of these shots may be expected to be less than that to
be anticipated as between guns in different turrets.
The practically simultaneous impact on a small area
of target of a successful discharge gives a hitting power

The “ Nevada” and “ Oklahoma” class of superdreadnoughis

much superior to that which would otherwise be ob-
tained.

One is struck by the single smoke pipe on a vessel
of this size and power, but it is a logical development
of giving the maximum protection to any element of
the ship requiring protection. It is rendered possible
by the compact arrangement of boiler power permitted
by the use of fuel oil. The “ Nevada ” is the first dread-
nought for which oil is the exclusive fuel. This gives
great advantages to the ship in the case of receiving
the fuel on board. The officers and crew will view the
passing of that grimy and strenuous operation of “ coal-
ing ship ” with equanimity. The coal passer disappears
and the fireman’s most arduous labor will be the ad-
justing- of valves and nozzles. While cleanliness will
be promoted and labor reduced, and the problem of fuel
storage simplified, yet coal, well disposed, affords a
certain amount of protection to vital parts in a ship.
Also coal is a commodity found for sale in sufficient
quantities for bunkering purposes in all parts of the
world. Accordingly, to take full advantage of this
change it will be necessary to establish oil depots and
to make use of oil tank ships.

The improvements in each succeeding type of dread-
nought commissioned are the more impressive because
fairly obvious, from casual view, to the average ob-
server.

The recent discussion on the floor of the House of
Representatives asked for the standardization of de-
sign for battleships after arriving at the best ship for
the purpose. This is not such an unreasonable demand
as might appear. Indeed, it is a contest between wait-
ing for a superior ship or getting much sooner a very
good ship. Heretofore this contest has been settled,
and properly, in favor of the superior ship. Should
the emergency become sufficiently acute, the time re-
quired to build could easily become the predominant
factor. The best ship for the purpose known at the
time of authorization of a program of construction is
the last completed design.

© 1916 SCIENTIFIC AMERICAN, INC

Beam, 95 feet. Speed, 21 knots. Guns, ten 14-inch; twenty-one 5-inch. Torpedo tubes, four 21-inch

The time allowed for the development of the design
of the “Nevada " has resulted in the production of a ship
very much superior in every respect, save speed, to the
first dreadnoughts built for this country, as the com-
parative table of their main characteristics shows:

1st
“ Nevada.” Dreadnought.

Length overall...... 583-ft. 510-ft.
Beam ......0000.... 95 ft. 214 in. 85 ft. 214 in.
Normal draft....... 28 ft. 6 in. 26 ft. 11 in.
Displacement ....... 27,500 20,000
Horse-power ....... 26,500 29,500
Speed cieeveiinnnn. 21 21
GUDS ceeeeececanans 10-14 inch 10-12 inch

. 21- 5inch 14- 5inch
Torpedo tubes....... 4 2

The notable increase in size of the “ Nevada” over
the first of our-dreadnoughts (the * Delaware” class)
has not marked the only advance attained, as improved
design has contributed its quota. The improvements
in the form of the ship, the reduced boiler power re-
quired to attain the desired speed, and the less weight
of the new fuel required are all elements giving addi-
tional effective displacement, displacement which is con-
sumed in additional gun power, or for defense against
the same, and to take care of the new and dangerous
developments in underwater warfare. While the abil-
ity to strike many blows and strike hard is the popu-
lar measure of success for the “ Nevada,” yet the most
notable achievement of our designers has been in giv-
ing the fullest measure of protection by armor and
subdivision to every really vital part. This renders
the ship capable of receiving great punishment without
diminishing her effective attack.

Altogether, the “ Nevada” forms a very satisfac-
tory and welcome addition to our battlefleet, and brings
forward in a striking manner the large value of single
units among the latest capital ships.
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The object of this journal is to record accurately and
lucidly the latest scientific, mechanical and industrial
news of the day. As a weekly journal, it i8 in a posi-
tion to announce interesting developments before they
are published elsewhere.

The Editor i3 glad to have submitted to him timely
articles suitable for these columns, especially when 8uch
articles are accompanied by photographs.

Another Naval Invention!

HATEVER else may be said of the effects of
‘;‘; the European war on American life, one of the

outstanding features thus far has been the
numerous inventions of a military nature appearing
from time to time in the daily press. And of all fields
of exploitation for questionable, untried inventions,
none has been so fertile as the Sunday magazine sec-
tion of the metropolitan newspapers. This is readily
accounted for; newspapermen are seldom technical
men, and anything that is of a spectacular nature,
whether it sounds feasible or not, soon finds its way
into the columns of the newspapers.

The most recent instance of an ambitious invention
intended to revolutionize present modes of warfare is
in the form of a number of “ pancake ” coils bolted to
the sides of a warship, so as to render it immune from
torpedoes. According to its inventor, a New Yorker,
if an iron or steel rod is brought in the vicinity of a
powerful electromagnet, it will take a position at right
angles to the axis of the electromagnet winding. Bas-
ing his invention on that principle, he proposes placing
a number of electromagnets along the sides of a vessel
so that torpedoes aimed at a warship thus equipped
will be deflected from their course when within effec-
tive range of the magnetic fields set up in the water by
the “pancake” coils. Evidently the inventor does not
mean pancake coils as this term is generally under-
stood, since his diagrams show the coils to be wound
in the form of solenoids, parallel to the ship’s hull.

That the scheme proposed is a most ambitious one
cannot be denied. But how impracticable! In the first
place, a bar of iron or steel does not necessarily assume
a position parallel to an electromagnet, when brought
within its field of influence. Quite the contrary. If
the bar is of a small size as compared with the electro-
magnet, it will be attracted end on toward either pole
of the solenoid. But if the bar is magnetized and in
size compares favorably with the electromagnet, it may
then assume a parallel position. Still, it is rather
doubtful that an enemy bent on torpedoing a warship
will be so courteous as to magnetize his torpedoes in
order that they may be ineffectual.

Overlooking what appears to be a misunderstanding
of the principles of magnetism by the inventor, the
next question is that of supplying a current sufﬁciently
powerful to energize the “pancake” coils. Anyone
familiar with electromagnets is fully aware of the
limited extent of a magnetic field, no matter how power-
ful it may be. Even with the most powerful current
passing through the “ pancake ” coils—and it must be
taken for granted that the necessary electric power,
even if it ran up into hundreds of kilowatts, would be
available and devoted to such a valuable end—it is ab-
surd to believe that the magnetic field would extend suf-
ficiently to defiect a torpedo coming head-on towards
the hull of the warship, at a speed of perhaps 30 miles
an hour. And as a further consideration, the nearby
steel hull of the ship would practically short-circuit the
magnetic field.

Finally, supposing for the sake of further argument
that the proposed anti-torpedo system was effectual
against torpedoes, what would be its effect in relation
to mines which, as the naval losses of the war have
taught, are plentifully scattered even on the high seas?
A mine is certainly anything but a torpedo-shaped ob-
ject, and hence the principle of parallel alinement
which the inventor has discovered would here fail to
be effective. Instead, may we not suppose that the
‘“ pancake ” coils would have the effect of drawing con-
tact mines against the sides of the warship, thus court-
ing self-destruction?

It is indeed unfortunate that ideas of this category
find their way into the daily press, for the non-technical
public is soon deceived into believing that in time of
war our country could, even with inferior equipment
and personnel, meet and defeat a superior enemy be-
cause of the resourcefulness of such inventors.

SCIENTIFIC AMERICAN

Modern Firearms

HE commonest injuries produced in war are
I gunshot wounds. Until fifty years ago a sol-
dier’s musket carried only about 835 feet; and
this degree of efficiency had not been exceeded for
more than two hundred years, i.e., from 1640 to 1859.
In other words, the wars of Louis XIV., the struggles
of the French Revolution, the Napoleonic Wars, the
Crimean War, and our War of 1812 were all fought
with firearms which had no effect at a distance greater
than 835 feet. In 1857, however, the smooth bore gun
barrel was replaced by the rifled barrel, and this change
caused an immediate increase in the carrying distance
to 2,000 feet. At the time this result seemed to the
whole world nothing short of a miracle; but as early
as 1866 a French officer, Chassepot by name, invented
a rifle having a calibre of 15 millimeters, which car-
ried 4,000 feet. Ten years before, this accomplishment
would have seemed quite impossible. On November 4,
1867, the new Chassepot rifle was submitted to a prac-
tical test. The French sent a detachment of men to
occupy Rome, and to hold it against the advancement
of Garibaldi. The effect of the new rifle in the en-
gagements was so remarkable that the entire French

army was immediately equipped with Chassepots.

The Chassepot rifle weighed nine pounds, and the
Gras rifle, which was introduced in 1874, weighed
nearly as much, but it had a carrying distance of 6,000
feet. After remaining the same for 217 years, the
carrying distance of firearms was thus increased in
15 years by 5,165 feet. At the same time the firearms
of the Austrians, Prussians, and Italians were also
greatly improved, and a repeating rifle, firing 16 shots
a minute and having a carrying distance of 9,000 feet,
came into practical use.

The rifles in use to-day are much lighter, are more
easily handled, and carry a distance of more than 12,-
000 feet at the rate of 2,700 feet per second. The re-
volver was flrst introduced in 1850; since then it has
also undergone great improvement. Its carrying dis-
tance, which at first was only about 100 feet, was in-
creased to 330 feet, then 680, and finally 4,000 feet.

In comparison with such means of defense and
offense, it is interesting to call to mind the weapons
of the ancients. A javelin could be thrown about 84
feet; the sling ordinarily hurled its missile 266 feet,
the Balearic sling-men being famous, however, because
they could hurl a stone 388 feet,” The wooden bow
was in use untll the middle of the 15th century; by
means of it an arrow could be propelled a distance of
265-330 feet, while the steel crossbow, which came into
use later, carried from 330-340 feet. The old blunder-
buss of the Pilgrims, which was supported on a fork,
was effective for about 500 feet. The early musket
carried about 600 feet. This firearm was much im-
proved, so that it could shoot a distance of 835 feet,
and this was the best the world knew until 1857.

Have We Advanced ?

OMEBODY once wrote a book with the title

“ Civilization, Its Cause and Cure.” The title is

an attractive one and -expresses, in a neat man-
ner, a not uncommon viewpoint. A distinguished Eng-
lish engineer once remarked that if we cannot have
modern civilization without having such darksome,
festering patches as Manchester and some other Eng-
lish industrial towns, then the world would do well to
dispense with civilization. And readers of S. K. Ches-
terton will remember how fiercely that gentleman com-
bats the whole idea of “ Progress.” He insists that
Progress is a rélative term and seems to consider that
we moderns are, on the whole, progressing towards
Hell rather than towards Heaven. It is unnecessary
to point out that many religious teachers are of the
same opinion.

Yet there is another view for which something can
be said, and by comparing the two we can reach a
clearer idea of the validity of either. In spite of the
existence of towns like Manchester and Pittsburgh, in
spite of slums and sweated labor, and in spite of the
war, we are now, in some very valuable respects, bet-
ter off than our fathers. The valuable features of
modern progress may be summed up briefly by saying
that there is a greater amount of constructive thought
in the world at the present time than there ever was
before. Problems of all kinds, social, political and
economic, which before were barely touched on, are
now handled with breadth and thoroughness. The
creation of the ideal world-wide state that men have
dreamt about since the days of Plato is now nearer to
being an intellectual possibility than ever before. We
say ‘intellectual ” possibility and that indicates at
once the strength and the weakness of our progress.
For while, as a scheme, this great conception of a
world-state can really point to some advancement, the
primitive passions and lusts of mankind seem more
terribly permanent than the hardest granite. By the
work of scientific men and thinkers of all kinds, we
have come near to making Universal Brotherhood a
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feasible project and then, just before the final touches
are given to the theory, mankind sallies forth in its
millions bent on mutual destruction.

It is apparent that the unquestionable intellectual
advance which has taken place is altogether too local-
ized. A certain small section of mankind has carried
science and speculation in general to a point never
before reached, has opened to the world mightier and
more magnificent vistas than ever dawned upon the
most gifted men of the ancient world ; but on the other
hand our newspapers, our picture shows, the current
amusements of the people, almost indicate a greater
intellectual degradation than has previously existed in
written history. Which of these two is the real ten-
(lency of the modern world? Suppose, on the one
hand, we consider—say, the “ History of the Science
of Physics” and on the other “The Rise of the Mod-
ern Politician” and then try to decide which way
things in general are going. Are things in general
going anywhere?

If, out of this modern jumble, we can trace a direc-
tion which is worth while, then let us try to bring as
much of contemporary life as we can into accordance
with it. If we see a gleam,.let us follow it. In our
days the Holy Grail is searched after by little cliques;
what the people in general search after we know not,
unless the newspaper headlines are a correct indication.

We are inclined to the belief that the policy of
laissez-faire and the philosophy which says “things
are bound to be all right in the long run” are amongst
the most expensive luxuries that man can be called
upon to pay for. It is perfectly evident that the dis-
orderly, chaotic “ Progress” that has gone on ever
since railways were invented, has brought about the
present war. Our hope, and to some extent our belief,
is that modern chaos, in bringing forth war, has died
of the monstrous birth. Putting the matter without
undue optimism, we can say that if the war does not
show us the right road to travel on, it will at least

~show that the old road led to regions we have no

desire to revisit.

Phenology

HE recent publication by the Weather Baureau
I of two important contributions to p‘henology, al-
1eady mentioned in these columns, calls atten-
tion to ﬁn interestmg border science- between meteor-
ology - and biology, information concerning which is
The last edition of the
“ Encyclopaedia Britannica ” contains no article on this
subjéct, nor does the word “ phenology ” even appear
in the general index to that work; yet there is a large
corps of phenological observers in Great Britain, and
the Royal Meteorological Society, of London, has pub-
lished a manual of instructions for taking phenological

observations.

Phenology is the study of the periodic phenomena of
plant and animal life in their relation to weather and
climate. Plant phenology has been studied from two
points of view. Many phenologists are content to gather
statistics concerning the dates of leafing, flowering, and
other phases of plant life, for different localities and
successive years, and to make these statistics available
in the form of tables and charts. The compilation of
such data calls for a corps of careful observers, who
shall note the periodic phenomena of a specified list of
plants from year to year. The results of their labors
possess an interest dependent upon the fact that a
plant is a complex instrument, which records the com-
bined and accumulated effects of atmospheric conditions,

The utility of phenological observations can perhaps
best be illustrated by reference to a German example,
In the Grand Duchy of Hesse the observations for a
number of years, at various stations, have been com-
piled by Dr. E. Thne, who has published a chart show-
ing the progress of spring weather over the country in
an average season. The beginning of spring is assumed
to coincide with the average blossoming date of a
number of native plants, and also, approximately, with
the blossoming of the earlier varieties of apple. Dr.
Ihne’s chart shows the date of the ‘ phenological
spring ” in all parts of the grand duchy, ranging from
April 21st to May 20th; the latter date being recorded
in the mountains only. A chart of this character is
more useful to the agriculturist and the horticulturist
than any compiled from meteorological observations,
for it shows where the season is “early” or “late,”
directly in terms of plant life. It is thus possible to
select early or late varieties of crops or fruits, accord-
ing to the natural requirements of each locality.

Several other phenological charts have been published
for European areas, but none for any part of this coun-
try. In fact, there has been no systematic collection
of phenological observations in the United States on
a large scale, suitable to form the basis of such charts,
with the exception of the work done years ago by Prof.
F. B. Hough, who organized a system of observation
in New York State, and afterwards compiled observa-
tions from many other states for the Smithsonian
Institution.
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Aeronautics

American Automobile Manufacturer Enters Aero-
nautical Engine Field.— It is announced that one
of the leading manufacturers of automobiles in this
country is about to engage in the manufacture of aero-
nautical engines. Already the concern has acquired a
large tract of land on Lake St. Clair, near Mt, Clemens,
Mich., for an aviation field. Aeroplanes will be re-
ceived there within a short time and experiments will
be made with regard to the engine requirements of
aviation, at an early date. For the present, at least,
the company only contemplates making aviation motors
and not the complete aeroplanes.

Inferiority of American Aeroplanes.—Surely the
words of Lieut. J. E. C. Scott, a British aviator and
aeronautical engineer, who is in this country on a diplo-
matic mission for his government, are not compli-
mentary to domestic manufacturers of airships when
he states that not a single aeroplane made in the
United States is capable of the service demanded at
the front. He adds that not a single motor made in
this country is capable of rendering the service needed
by Allied aviators. He attributes the shortcomings of
American aircraft to two causes: first, our constructors
are careless and do not take the pains in building their
machines that the French and British makers do; sec-
ondly, they have not yet learned the requirements of
military service.

Low-Flying German Aeroplane.—In contradistinc-
tion to the greater part of the aircraft engaged in the
_present war which, in order to secure immunity from
anti-aircraft guns, fly at high altitudes, it is learned
that the Germans have devised and introduced into
service an aeroplane that flies below the line of fire of
these guns. It is exceeding fast and flies so low that
anti-aircraft artillery cannot be trained on it so that
the shells will burst with accuracy. However, in secur-
ing immunity from these guns it comes within range of
rifle fire and machine gun fire, and as a protection
against these it is heavily armored. Flying close to
the ground, the occupants of the new German aircraft
are in a position to locate accurately the position of
troops and masked batteries, and secure much military
- information of inestimable value. )

German Biplane of Double Fuselage Type.—An ac-

count of the. capture of a large German aeroplane ap-

pears in a recent issue of the Russkoie Glovo, which

states in part: “ Some time ago on the porthern front)
our artillery succeeded in bringing down a German

biplane with two unusually large fuselages and’ two
tails. Each of the armored fuselages contains two

machine guns and a light, quick-firing gun, besides |

ammunition receptacles. Propulsion is by twin en-
gines, each developing 170 horse-power. In the center,
midway between the fuselages, but a little lower, is
the pilot’s nacelle, protected by armor. The crew of
the machine consists of six men, including pilot, ob-
gerver and mechanic.” Evidently, this machine is a
modification on an ascending scale of the well-known
« Fritz” type of biplane, which has
appearance over the western front from time to
time.

New Fokker Monoplanes.— The German monoplane
of the Fokker type, of which so much has been said of
late, is not strictly a novelty; in fact, it may be said
to be designed largely along the lines of fast French
monoplanes which have proved most effective ,in the
hands of highly skilled pilots. The special feature of
the Fokker monoplane is that its construction is based
on steel tubes covered, as a protection against rust,
by something of the nature of waxed canvas. The
tubes are rectangular in section, and are closed at the
rear in knife edges. The engine is armored and usually
of 150 horse-power. It is said that the Fokker ma-
chines have a speed of 110 miles an hour and can reach
a height of 7,500 feet in 10 minutes. They are usually
designed to carry one person, who is armed with a ma-
chine gun which shoots through the propeller in front.
In some instances the Fokkers are fitted with two ma-
chine guns, each having a belt of 250 cartridges.

Zeppelins Built Since the War.— According to a re-
cent press dispatch from Berne, Switzerland, there are
now some eighty Zeppelins in the German service.
This statement is said to be based on information de-
veloped at Friedrichshafen, where the airship works
are located. Recently, one of the latest type Zeppelins
made a trial flight. It bore the number LZ-95, and in
design varied considerably from the ante bellum Zep-
pelins. Its gondolas are said to be of plated steel. The
craft is plentifully supplied with maching guns and
apparatus for throwing bombs and aerial. torpedoes;
among the latter being a new type which is reported to
be far more powerful than any heretofore developed.
In fact, rumor has it that the new aerial torpedo is to
plaj,7 a prominent part in the event of the German war-
ships and Zeppelins coming out from their sheltering
harbors and engaging in battle with the British fleet
in the North Sea.

made its
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Astronomy

Photoelectric Measures of Variable Stars.— Several
interesting contributions to the study of variable stars
effected with the photoelectric photometer are an-
nounced in Astronomische Nachrichten by Messrs.
Guthnick and Prager. Numerous measurements of
Alpha Cygni have confirmed the suspected variability
of that star, the amplitude being 0.07 mag. Evidence
of variability has also been found in Alpha and Gamma

Lyre, the average amplitudes being 0.04 and 0.03 mag.,
respectively.

Manuscripts of Copernicus.—Until recently the
number of known books containing manuscript notes
by Copernicus was fifteen. This number has now been
increased through the researches of a committee of the
Academy of Sciences of Cracow, which has been at
work in the archives and libraries of Sweden since
1911, and has found, among other treasures, no less than
30 books containing notes in the handwriting of Coper-
nicus. Details on this subject have not yet been published.

The Smithsonian Observatory on Mt. Wilson.—
The last report of the Smithsonian Astrophysical Ob-
servatory notes considerable progress in the work of the
observing station maintained by this observatory on
Mt. Wilson, Cal, (which is also the site of the great
Carnegie Solar Observatory), where a 40-foot tower is
being equipped with a tower telescope for use when
observing, with the spectrobolometer, the distribution
of radiation over the sun’s disk. The observatory se-
cured a Congressional appropriation of $2,000 for this
apparatus. Tower-telescope observations are now made
at seven different wave-lengths of the spectrum on each
day that solar-constant measurements are secured.

Latitude Variation Work at the Naval Observatory.
—The latitude variation work which has been carried
on for some years at Gaithersburg, Md., under the aus-
pices of the International Geodetic Association, was
discontinued last year, and the photographic zenith
tube lately used at that station has been lent to the
Naval Observatory, in Washington, which will take
over the work, A building of sheet-iron louver con-
struction, with removable roof, is being erected at the
Naval Observatory to house the apparatus. As we
have previously reported, the work of the International
Geodetic Association is one of the few international
scientific undertakings that have not been intprrupted
by the European war.

New Astronomical Observatories._ Plans are on

‘foot to erect an astronomical observatory on Volkollen,

one of the highest mountain summits in Scandinavia.
A citizen of Duluth, Minn., Mr. J. H. Darling, has un-

‘dertaken to erect an observatory on one of the public

playgrounds in that city, and to equip it with a 9-inch
equatorial refractor. Plans have.been drawn for an
observatory in Toronto to serve as headquarters of the
Royal Astronomical Society of Canada. The building
is to be erected in a public park, and maintained by the
University of Toronto. The proposed equipment in-
cludes a 20-inch telescope, This project is at present in
abeyance, on account of the war.

Spectrum of the Companion of Sirius.—The idea of
photographing the spectrum of the companion of
Sirius is startling in its audacity, even in an age when
so many other miracles have been achieved. Every
student of astronomy recalls the romantic history of
this star, the existence of which was predicted by
Bessel in 1844, on account of the irregular proper mo-
tion of Sirius, eighteen years before it was actually
seen for the first time by Alvan Clark, Jr. It has
always been a difficult telescopic object, in consequence
of the overpowering brilliancy of the primary. Several
attempts have been made at the Mt. Wilson Observa-
tory during the past two years to photograph the com-
panion’s spectrum. “ The great mass of the star,” says
Walter S. Adams, “equal to that of the sun and about
one half that of Sirius, and its low luminosity, about
one-hundredth part of that of the sun and one ten-
thousandth part of that of Sirius, make the character
of its spectrum a matter of exceptional interest.”” The
spectrum photographs have been mostly taken at the
80-foot focus of .the 60-inch reflector, with the Casse-
grain combination of mirrors. Although Sirius is kept
behind a black metal screen, the field containing the
companion is strongly illuminated by the light of the
primary. The earlier photographs showed a decided
maximum in the spectrum at the point where the com-
panion was kept during the exposure, but without a
distinct line of separation from the general spectrum
due to Sirius. Finally, last October, a photograph was
secured in which a separate narrow spectrum was
found corresponding to the point on the slit at which
the companion was held, and this can hardly be other
than the spectrum of the companion., The line spectrum
of this body is apparently identical with that of the
primary, but its continwous spectrum appears to fade
off more rapidly in the violet. Several astrononiers
have suggested that the companion shines, at least in
part, with light refiected from Sirius.
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Ordering a Dinner by Radio Telegraphy.—Perhaps
the most novel application of wireless telegraphy to-
day is that for ordering a dinner. A New York res-
taurant has recently announced that passengers on
steamers bound for that port can make arrangements
by wireless to have a table set before they arrive. To
facilitate ordering by wireless, there has been compiled
a list of abbreviations. Thus the tourist is now as-
sured of a tempting meal, ready to be served, the mo-
ment he reaches the restaurant in question.

The Tufts Radio Station near Boston, Mass., has
recently been completed and experiments are now being
conducted with it. The new steel tower, which re-
places that blown down last Fall by a gale, is over
300 feet high, being the largest in New England and
the third largest in the United States. The tower is
supported on four special insulators imbedded in 15
tons of reinforced concrete. The station is primarily
intended as a laboratory for research work by a local
wireless company.

Increasing Employment of Arc Generators.—
The English Electrician, in a recent editorial, com-
ments on the action of the United States naval au-
thorities in asking for quotations for a 300 kw. arc
generator, as follows: “The British & Overseas Engi-
neering Synd. (Ltd.) write saying that for the past two
years arcs of 100 kw. and 200 kw. have been installed
and are operating across the North Atlantic, and there
is no difficulty at all in the construction of arcs of
much larger sizes. During the last two years consider-
able experience has been gained in connection with
these large arcs, and a good many new patents have
been taken out in connection with them.”

New Organization for Wireless Amateurs.— Several
weeks ago the articles of incorporation for the National
Amateur Wireless Association were signed by Supreme
Court-Justice Ford. It is said that the purpose of the
new association is to prepare for war by forming ama-
teur wireless telegraphists into a military signal corps.
One of the aims of the new organization is to direct
experimental work on the part of amateurs and to
maintain a central bureau of information. When it is
recalled. that the war in Europe has necessitated the
enlistment of an unprecedented number of wireless
operators, the value of the work to be done by the new
organization is at once apparent.

Wireless for Mississippi River Barges.—A naviga-
tion company is building at the present time 36 power
barges varying in tonnage from 1,600 to 5,000, which
are to be equipped with wireless apparatus. These
barges are intended for service on the Mississippi
River between Minneapolis and New Orleans, with
stops at all important points on the Mississippi River
and its tributaries. Each of the barges will be equipped
with a 2-kw. 500-cycle panel type quenched gap set,
which is believed to be ample for a continuous range
of over 400 miles. Radio communication will thus be
insured between barges and shore stations, and this
service is expected to be of particular value in keeping
shippers advised of market conditions and directing the
trans-shipment of cargoes to take advantage of favor-
able developments. The barges -are to be equipped with
four 80-horse-power engines working separate propel-
lers. There will be an express and a slower service:
the former being built for a speed of 18 miles per hour
upstream, and 24 miles an hour downstream, while the
slower barges will make 8 miles an hour upstream and
12 miles an hour downstream.

Mobilization by Wireless.— According to reports, on
Washington’s Birthday, February 22nd, the United
States Government plans to carry out an interesting
and important test in conjunction with the tens of thou-
sands of wireless amateurs throughout the country. It
is learned that the present plans call for the sending
out of a test war message from the radio station at
Rock Island Arsenal, Ill. At 11 o’clock on the night
of February. 21st, Central time, there will be sent out
broadcast a ‘stand by signal, and all amateurs are
expected to receive and comply with this request. There
will then be delivered by messenger a military dispatch
to the Rock Island Arsenal, from the Federal Govern-
ment. The message will then be seen for the first time
by the wireless operator, who will thereupon fiash it
out to all stations within hearing distance. It is un-
derstood that one of forty-five designated stations will

receive the message and then relay it to the next group

of stations whose operators will also relay it to the
following group, and so on. It is said that the message
is to be delivered in each city or state to the Mayor
or Goyernor, and that.the purpose of the experiment is
to determine how quickly an army of 3,000,000 soldiers
can be mobilized. Whatever may be the actual purpose
of the experiment, it is safe to predict that the effi-
clenCy and value of the amateur wireless stations and
their personnel will be again proved to the Federal
authorities.
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Carnotite ore ready for shipment at coke ovens

Industrial Prepared-

ness Series

Extracting Radium from
American Ores

By Herbert T. Wade

'A vein of carnotite ore, at Bull Canyon, Colo.

HAT the United States is now independent of Eu-

rope for its supply of radium has been demon-
strated by the successful operation of a large experi-
mental plant at Denver, Colo., under the joint aus-
pices of the National Radium Institute and the United
States Bureau of Mines. It is now possible to utilize
in a commercial way the carnotite ores of Colorado
and Utah, and obtain this valuable element which has
already become so important in medicine and surgery.
Indeed, aside from the war cutting off European ra-
dium, some of which was extracted from American
ores, the supply available for American hospitals is far
from adequate, and it was largely this consideration
that led to the formation of the National Radium In-
stitute by Dr. Howard A. Kelly, of Baltimore, and
Dr. James Douglas, the well-known mining engineer,
of New York city. Accordingly, when the National
Radium Institute proposed to place at the disposal of
the United States Government certain claims in the
Paradox Valley, Colorado, leased from the Crucible
Steel Company, containing carnotite, a rare metal bear-
ing ore containing uranium oxide in large quantities, and
capital up to $150,000, for constructing and equipping
a plant that would turn out radium on a large scale,
the Bureau of Mines gladly agreed to codperate. The
research and technical work was to be in the hands of
the Government scientists under the general direction
of Dr. Charles I. Parsons, Chief of the Division of
Mineral Technology, and Dr. R. B. Moore, Physical
Chemist of the Bureau, was placed in charge of the
laboratory and refining plant which was built at Denver.
The mining and concentration of the

wit!
Radivm-

acid

Ore heated wi'th nitrie acid

Residue dist!arded

Acid solution
Prec'pitation of radium-
barium sulpha te
. ——
—Radium-barium Solution heated with excess
sulphate

]of sodium carbonate

] discarded

|
Iron-calcium precipitate

|
Solution partly neutralized
| Sodium hydroxide added

|
Sodium uranate

Solution neutralized
Ferrous sulphate added

|
Iron vanadate

Radium-barium
sulphate reduced
carbon

um

sulphide treated
with hydrochloric

Radium-barium
chloriderfractional
:sation

|
Radium

|
Solution evaporated
Sodium nitrate

Nitric acid

Barium
chloride chloride
Diagram

of Steps of Bureau of Mines Method of Radium

Extraction

silica and easily treated further. In addition to the
radium the uranium and vanadium contained in the
carnotite can also be obtained. The general process of
extraction is indicated by the accompanying diagram.
The ore is first ground to 20 mesh, then leached with
strong hot nitric acid. After the acid is drawn off
into an earthenware vacuum filter, the remaining sand
held back in the pot is given an acid wash with weaker
acid and then after being dumped on the filter is
washed with hot distilled water, the entire process con-
suming about seven hours. The filtrate is diluted with
water and sodium hydroxide is added so that radium-
barium sulphate is precipitated. This is further
treated, and finally the radium-barium sulphates are
placed in iron pans and dried in a hot air oven. These
radium-barium sulphates then are refined, and the first
process is to obtain a high grade sulphate, eliminat-
ing the silica and other impurities. The original sul-
phates are then reduced with carbon either in an elec-
tric or oil furnace, and then the sulphide is treated
with hydrochloric acid, so that it becomes radium-
barium chloride from' which by a process of fractional
crystallization the barium chloride is crystallized out,
the main difficulty being with lead, which, unlike the
other metal salts, requires special treatment. The
barium chloride and radium chloride are then treated
with ammonium carbonate, and carbonates are ob-
tained which are dissolved in hydrobromic acid and
are evaporated to give bromide crystals. After the
final fraction the crystals are collected in glass tubes,
which are sealed and measurements are taken from
time to time. Finally by a process of

carnotite ore was carried on under the di-
rection of an assistant mining engineer,
and experimental work, analyses and
measurement undertaken by a well-or-
ganized technical staff. A suitable plant
was erected and equipped, and began to
supply radium regularly in June, 1914,
and in February, 1915, its capacity was
increased by additional buildings and
equipment more than 100 per cent. The
plant as now in operation includes its
main buildings and laboratories, a grind-
ing and sampling mill, and a nitric acid
plant.

The work of this most interesting in-
stallation has recently been described in
Bulletin No. 104, of the United States Bu-
reau of Mines, which is a substantial
contribution to the technical literature of
radium. Not only were former methods
of extracting radium from the ores stud-
ied by the experts of the Bureau, but
new methods were discovered, and it was

higher fractionation the radium is sep-
arated and is obtained in the form of
radium bromide.

Of course, this method which is merely
outlined requires infinite care and pa-
tience, and must be accomplished by fre-
quent measurements with a special elec-
troscope to determine the amount of
radium present.

The delicacy of modern chemical
method is shown in the fact that there is
extracted from the ore an element that
exists in it in the proportion of 1 part to
200,000,000, so that in working a process
on a wholesale scale, not merely in a
laboratory, there are involved refinements
which are not ordinarily encountered in
metallurgical operations. Accordingly
when it is realized that 90 per cent and
over of the radium present has been re-
claimed by the nitric acid method, where
anything over 50 per cent would have

shown that by using a new and special
process the cost of producing radium
need not exceed $40,000 per gram, and

The Denver laboratory of the U. S. Bureau of Mines, sho-wing Prof. R. B. Moore
in charge of the office and Karl Kithil, special investigator

been considered satisfactory, the success
of the work of the National Radium
Institute can be realized. Up to Sep-
tember 1, 1915, 1,947.5 milligrams of ra-

that 90 per cent of the radium contained

in such ore as was available to the Bu-

reau could be extracted. When it is re-

called that radium has been selling in the

TUnited States for about $120,000 per gram -
the importance of the work may be real-

ized.

In the preparation of radium on a com-
mercial scale, one of three general classes
of methods usually is followed: (1) Use
of acid leach; (2) Use of an alkaline
leach followed by an acid leach; (3)
Fusing the ore with some material that
will break up the ore and make the ex-
traction of the valuable contents possi-
ble. These methods, however, the United
States Government investigators, after in-
vestigation, set aside in favor of a new
method which made use of nitric acid in
which incidentally sodium nitrate was re-
covered as a by-product and from which
nitric acid could be once again made.
This process gives the radium at once in

dium in the form of high grade chloride
or bromide had been delivered out of 4,774
milligrams of radium produced as sul-
phate. This varied in purity, running all
the way from 6 to 15 per cent to high
grade product of as much as 87.8 per cent.
The cost of producing the radium is also
considered in some detail. The average
cost of 1 gram of radium based on the
production up to August 1, 1915, or from
4,258 milligrams of radium element cost-
ing $155,322.09 was $37,599. In addition
there were extracted 31,650 pounds of
uranium oxide and 11,528 pounds of va-
nadium oxide. The average cost of the
ore was $96.36 a ton, somewhat below
the ordinary commercial value, so that
had the ore cost $120 per ton, a fair value,
it would have brought the cost of radium
to $41,742 per gram, and an increase in
cost of $20 per ton over this amount-
would have increased the cost approx-
imately $4,000 per gram.

the form of a high grade radium-barium
sulphate, which is practically free from

The filter presses in the new plant
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The results of this investigation are of
great and varied interest. It is shown
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Furnaces for the reduction of sulphates and refining of sodium uranate

that radium can be produced commercially from Ameri-
can ores, as the patents are available to any citizen of
the United States, that there are ore deposits that may
be utilized for producing the radium in greater
amounts than previously, and finally that radium for
use in the Government hospitals and other experi-
mental work can be obtained from Government lands,
if such still exist, or from ore purchased in the open
market.

The Use of X-Rays With Iniervals of Red -
INlumination
By Jacques Boyer
ROF. J. BERGONIE, of Bordeaux, France, to whom
electricity in medicine owes a number of important
advances, has recently evolved an original

the red light is supressed in order to substitute that of
the X-rays from below the operating table for the
purpose of exploring the region of the operation, the
surgeon and his assistants are able to perceive very
readily and without loss of time the greenish images
appearing on the fluorescent screen. Heretofore, the
employment of normal illumination during intervals
has caused not only much eye fatigue to the surgeon
and his aides, but has resulted in lengthening the opera-
tion because of the time necessary to accommodate the
retina of the eye to the change. With the method of
Prof. Bergonié, however, an operation is readily per-
formed under red light, and when the greenish X-ray
illumination is substituted, the surgeon is able to
scrutinize the fluorescent screen with equal facility

Recovery of sodium nitrate, showing the evaporation and crystallizing pans

quired two radiograph examinations; another, in which
a shrapnel splinter was dislodged from the region of
the thigh bone, at a depth of ten centimeters, required
six X-ray examinations—the patient in this instance
was stout and muscular. It is of interest to note that,
among other peculiarities, a pure red light causes the
blood of the arteries to appear almost colorless and
quite distinctive from the blood of the veins, and
that when the blood becomes almost black it is an in-
dication that the chloroforming of a patient is well
under way.

For several months past Prof. Bergonié has been
applying his method in the hospital of Bordeaux, where
it has given much satisfaction. The luminous dome
which furnishes the red light is placed directly over the

operation table and is of about the same

method of applying X-rays in surgery.

At the present time the surgeon, manip-
ulating his instruments under the fluores-
cent screen, is compelled to work in dark-
ness, although all the while he exposes
himself to the harmful effects of the X-
rays. On the other hand, the surgeon
working in bright light is obliged to de-
pend on an assistant who, alone in a posi-
tion to see the X-ray images on the screen,
guides him in his work. Because of the
drawbacks of both these methods, many
surgeons prefer to perform their work
without the aid of the X-rays. The new
method worked out by Bergonié, which is
based on the law of simultaneous contrast
of colors, will undoubtedly cause many
surgeons to resort to the use of the X-
rays in their work. The principle in-
volved, originally formulated by Chevreul,
is best demonstrated as follows:

If the eyes rest for several moments on

dimensions as the latter, so as to avoid
shadows being cast on the patient. The
dome contains 20 lamps of 25 candle-
power each, the rays of which pass
through red glass. Although the illumina-
tion thus furnished is admittedly poor, as
may be noticed in one of the accompany-
ing illustrations, the surgeons declare that
it is sufficient for their purpose.

Effect of Static Charge Upon Rubber
FONTANA showed that the inside vol-

ume of a Leyden jar increased during
an electric charge. If the jar contains
water which serves as one of the coat-
ings, the level of the liquid is seen to
lower when the jar is charged, on account
of the jar’s increase in volume. Later on,
Korteweg and Julius showed that in the
case of rubber as dielectric, the deforma-
tions vary roughly as the square of the

an object of a certain shade, after which
they are turned away, the eyes retain for
a few instants the complementary color
of the subject previously observed; this

Surgeon and his assistants performing an operation under a red light, between

X-ray examinations

dielectric field. The French scientist, L.’
Bouchet, now makes a series of careful
researches as to the effect of the electric
charge upon rubber, and uses a rubber
sleeve which undergoes the action of the

phenomenon being due to the persistence
of luminous impressions on the retina of
the eye. For example, observe for a few
moments a red flower and then turn to a
disk of white porcelain. The disk will
appear to be of a greenish tint. As
Chevreul has demonstrated, this phe-
nomenon is one of the reasons for the
intensification of a color impression when
two complementary colors are placed in
juxtaposition. Modifying the experiment
just cited by taking a disk of greenish
shade, it will be observed that the green is
intensified by the green impression made
on the retina of the eye by the red vision.
Likewise, if the eyes are brought to bear
on the red flower, its color will be in-
creased with the red impression given to
the retina by the green disk. In conclu-
sion, the two colors reciprocally improve
each other, and Prof. Bergonié has

charge on both sides so as to produce an
analogous effect to the Leyden jar experi-
ment. Water contained inside the sleeve
communicates with a capillary tube so
that any small change in volume is readily
seen in the height of the liquid in the
tube, and the water level is observed by
a microscope. He used a high tension
dynamo furnishing 550, 1260, 1800 and
2520 volts, and the water level was noted
at regular intervals during 2 minutes
after the action of the electric charge, in
each case. During that period, the level
first lowers quickly, then more slowly and
finally reaches a fixed point. The author
already noted that under the action of
constant mechanical pressure of about the
same order of strength as here used, the
same rubber piece required about 20
seconds to reach the limit of deformation.
This limit is now greater in time for

made use of these facts to facilitate the
task of the surgeon who, in the course of
an operation, utilizes the X-rays in order
to see through the body of his patient.

After being placed in a darkened chamber, Prof.
Bergonié illuminates the operating room by means of
an intense red light of great purity, in which there is
not a single green or yellow radiation such as are
emitted by the fluorescent screen of the X-ray ap-
paratus. Due to the effect of contrast, the ‘sensibility
of the retina of the surgeon and the assistants is con-
served and even increased during the period of surgical
intervention using the red light. Furthermore, when

Ewamining the region of an operation by means of a fluorescent screen, which

is excited by the X-rays

since the retina is immediately accommodated. To
state the Bergonié method definitely : The active phases
of an operation are executed under red light, while the
X-ray examinations of the patient’s body in the region
of the operation are made in the greenish light of the
X-rays for an interval seldom exceeding 30 seconds.
As to the number of examinations required, this is
determined by the case at hand: for instance, one case
in which shrapnel was extracted from a man’s heel re-
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the electric action, and he concludes
that up to the 20th second there is a
combined electrical and mechanical ef-
fect, while after this point the elec-
tric effect proper is the only one which enters in.

Game Sanctuaries in the National Forests

CCORDING to the Geographical Review, Dr. W. T.

Hornaday is urging upon Congress the passage of a
bill authorizing the Secretary of Agriculture to take
over those parts of the national forests that are not
adapted for other purposes and establish in them game
sanctuaries where game will be bred and set free.



196

SCIENTIFIC AMERICAN

February 19, 1916

Industrial Preparedness for Peace

III. Things Done and Undone

By Miner Chipman

OHN A. KELLEY, Manager of the Industrial Bureau
of the Chamber of Commerce of Columbus, O., is
thoroughly alive to the problem of Industrial Prepared-
ness for Peace. He offers some real suggestions in a
letter to the writer under date of January 29th. This
in particular: “ South America offers a good field,
but most manufacturers here are inclined to ‘let it
alone’ The Chamber of Commerce interested eight
local manufacturers in banding together and hiring a
salesman who is now in the Latin American countries,
and making good. Several other companies have their
own agencies in South America. In preparation for
conditions after the war I believe that each manufac-
turing craft should finance its own commission to in-
vestigate conditions and suggest necessary steps for
preparation. By each craft, I mean the automobile,
the machine product, the glass, iron, etc. Then the
Federal Trade Commission and a Permanent Tariff
Commission should cooperate and take cognizance of
the suggestions of the various craft commissions where-
ever it is thought necessary to have the assistance of
the Government. But each industry must look to its
own salvation. The manufacturing business of this
country is too great and complex to expect the Govern-
ment to take care of each branch of it. Our manufac-
turers must make a science of their business. There
are too many ‘ jumping in where angels fear to tread.’
Their horizon is bounded by the walls of their factories
and they do not know what the spirit of codperation
means. They need education and need it badly. Our
Chamber of Commerce has suggested, and urged to suc-
cessful conclusion the establishment of a College of
Commercial and Business Administration, and we are
going to urge the State of Ohio to spend some money
on this college. We have paid too little attention to
the education of the manufacturer in a broad way.”
The President of the Grand Rapids Association of
Commerce, Mr. Charles B. Kelsey, sounds a note of
warning against anti-business legislation, as follows:
"“ The United States has an opportunity to add many
great industries as a result of the great war now in
progress. One of them is that of making our own dye
stuffs. All that is necessary to the permanent estab-
lishment of this important brand of industry is a
settled policy which shall protect those who -are en-
gaged or do hereafter engage in the business from
foreign competition, which is sure to come after the
war is over. A. declaration of peace will at once stop
the demand for war supplies, and there will be a sharp
decline in the prices of all materials and commodities
that enter into this abnormal trade, and a slump in the
stocks of those institutions which are largely engaged
in this trade. No man can foresee just what effect
peace will bring. It will no doubt stimulate trade and
commerce in certain directions and injure it in others.
The nations, exhausted and prostrated as they will be
by their great sacrifices of men, credit and property,
will strive hard by every means to regain lost trade

and prestige, and we may be well assured they will -

leave no stone unturned to capture our markets, the
biggest and richest in the world. If we are farsighted
and wise, we should see that our markets are secured
to our American industries. I can only indulge in a
hope that Congress may do something constructive for
American industry. Our experience for the last decade
will not warrant more than a hope. During that time
in this country there have been passed 60,000 laws,
a large portion of them aimed at the destruction of
business, perhaps not premeditated, but in practice that
has been the result. Strangulation in some 1nsta_nces
and a slow lingering death in others is the legacy of
legislation. During these years business has been con-

ducted under conditions of doubt and uncertainty. The

watchword in Legislative Halls has been ¢ Vaccillation.’
It would be difficult in this vast maze of laws to find
any that were constructive or pretended to be helpful
to business.”

Mr. Kelsey is a business man. He is pouring out
his heart against destructive legislation. It is well
for us to give an open ear to this wail from over legis-
lated business. Mr. Kelsey takes a whack at the “legal
mind ” and the lawyer legislator as he concludes his
letter: “I think the greatest factor to a steady and
healthy condition of business in the United States
would be to retire from Congress most of the lawyers
and replace them with business men—men of affairs,
men of industry, those who have first-hand knowledge
of trade and commerce and look payrolls squarely in
the face. We would then get some measure of effi-

ciency in public business—something constructive for
the people. We are the greatest industrial people on
earth, but few of our industrial leaders are in Wash-
ington.”

The Johnstown, Pa., Chamber of Commerce has been
endeavoring to acquaint the local industries with the
foreign trade market through the department of For-
eign Commerce of the National Government. The
secretary thinks that the establishment of a non-
partisan tariff commission by the Federal Government
will do much to protect American industries from un-
fair competition after the war. Business has been on
the boom in Johnstown, and notwithstanding the tre-
mendous munition work carried on by the Cambria
Steel Company, employing 17,000 men, a great deal of
Johnstown’s business prosperity has been in munitions
of peace rather than war materials.

The Chamber of Commerce of Charleston, S. C., has
been busy in arousing local interest in matters of pre-
paredness for industrial prosperity. A recent cam-
paign for members netted 1,000 new names to their
roster. Various bureaus, under trained and well paid
officials, are taking up different problems confronting
Charleston’s preparedness problems. The Secretary of
the Chamber of Commerce very naively says: “ The
curse of individualism is dead in Charleston and the
business interests of this city are now thoroughly
united, working together to protect mutual interests
and for the general improvement and upbuilding of
the entire community.” It is essential that Charleston,
as represented in-its local Chamber of Commerce, now
remove that spirit of individualism within itself, and
work for a united and universal preparedness for peace
of a nation-wide significance. Although it is not sug-
gested that “ Our Tdwn ” is the slogan for preparedness
for peace, we must be sure that we realize that this
problem is national and not local. ,

John Franklin Crowell, writing in behalf of the
Chamber of Commerce of the State of New York, ad-
vises me that their organization has at the present
time, a large committee on Problems of Shipment dur-
ing the European war, of which Président Seth Low
is Chairman. This is' a strong committee and hag
given most, of its attention to the subject of providing
a merchant marine. Industrial Preparedness for Peace

is being closely followed up by this organization.

The Executive Committee of the, Philadelphia
Chamber of Commerce has employed Mr. F. W.
Lawrence of New York, as head of the Inddstrial
Bureau. In outlining the functions to be performed by
Mr. Lawrence, the Philadelphia Chamber of Commerce
has made a splendid contribution to Industrial Pre-
paredness for Peace. The work of the Bureau will
begin with an industrial survey, advantages of which
may be stated as follows:

(From the Journal of the Philadelphia Chamber of
Commerce.) )

1. Will furnish an aecurate descriptive inven-
tory of the industrial advantages and disadvan-
tages of Philadelphia.

2. Will enable the Industrial Bureau to conduct
its work more intelligently and efficiently to get
the facts needed to place proper information before
prospective manufacturers, and to serve as a basis
for (a) remedying defects which are handicapping
the city jndustrially, and (b) conducting a general
campaign for new industries.

3. Will give information as to the percentage of
manufactured goods consumed locally, furnishing a
basis for developing plans for increasing the local
demand for Philadelphia products.

4. Will indicate to bankers which industries al-
ready located here are capable of extraordinary
expansion, if adequate financial assistance is givel.).

5. Will reveal the types of industry not already
represented here, but which should naturally thrive
in Philadelphia.

6. Will furnish comprehensive knowledge as to
labor conditions in Philadelphia, including the re-
lation of the industries requiring male and female
help. Frequently industries requiring fcmale labor
suffer from lack of industries requiring labor of
males with families.

7. 'Will enable the people of the city of Phila-
delphia to grasp comprehensively the industrial
status of Philadelphia and to encourage every
citizen to disseminate information upon the wide-
spread industrial activities of Philadelphia, thus
developing a greater civic patriotism.
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8. Will show the source of supply of material
‘entering into the finished products and indicate the
opportunities for starting new industries in Phila-
delphia in which there is a local established
market.

It is planned to bring under the supervision of the
Chamber of Commerce, business executives of the city,
also the department managers of the different concerns
with a view of exchanging ideas and benefit from each
other’s knowledge and experience. The Secretary of
the Industrial Bureau of the Chamber of Commerce of
Philadelphia has gathered much information, showing
how executives of other cities have in this way in-
creased production, reduced production costs and at
the same time raised the standard of living of the
labor engaged in industry.

The Detroit Board of Commerce is a live-wire organ-
ization utilizing every opportunity to make adequate
preparation for conditions following the European war.
They have organized a large Salesmanship Club under
the guidance of such men as Mr. Hugh Chalmers and
Norval A. Hawkins and others. They are planning for
a World’s Salesmanship Congress to be held in Detroit
in July. The Board of Commerce has also organized
a School in Scientific Management in which the execu-
tives and engineers of Detroit’s large and prosperous
industries are taking an active part.

The Louisville, Ky., Board of Trade has issued a
Report on the Need of a Merchant Marine. This report
was prepared by a special committee appointed by the
Board, and was mailed to all kindred commercial or-
ganizations, and to congressmen and senators. This
report brings forth some very significant facts, and it
will not be amiss to make the following quotations :

“ The following comparison in dollars and cents per
hundred pounds on tobacco in hogsheads, as of De-
cember 20th, for three representative years, is illustra-
tive of the abnormal tax on our commerce to European
ports: . .

From New Orleans 1915 1913 1910
To Liverpool....... $2.28 $0.53 $0.35
To Rotterdam...... 2.75 48 34
To HaVre....eoeeee 215 48 38
To Genoa.......... 210 50 31

“ It has not been uncommon of late for the price of
a ship to be made on one cargo and it is of record
where a cargo of coal from the Atlantic seaboard to
Sweden paid an ocean rate of $14.00 per ton.

“It is, of course, recognized that recent conditions
and present ocean rates are abnormal, due to the
European war, which has served to withdraw from
foreign trade all of Germany’s merchant vessels and to
so greatly reduce England’s ocean carriage of commer-
cial tonnage. It has also had the further effect of
advancing to almost prohibitive figures ocean rates of
neutral vessels.

“ Notwithstanding these unusual conditions, it is now

‘well recognized that even under normal conditions the

number of merchant vessels available for shipping from
United States ports and particularly vessels owned by
citizens of the United States, is inadequate to insure
any expansion in foreign trade on the part of this
country. It is also further recognized that if there is
to be any substantial expansion in the foreign trade of
the United States, after the close of the war, it must
be through the means and by the assistance of an
American Merchant Marine.

“ The attention of Congress, and to some extent, the
country at large is apparently centered on preparedness
for war. Without offering any objection to, or adverse
criticism of, reasonable preparedness against war, we
express the belief that preparedness for peace should,
at the same time, be the first and paramount considera-
tion on the principle that in the present depleted
financial and physical condition of the great European
nations, a war with any of those countries is remote,
whereas commercial preparedness is pressing and in-
sistent at the present moment.”

I am sorry to say that from a large number of offi-
cials of chambers of commerce throughout the country
I have received letters indicating an indifference upon
the part of the members. From a large eastern city,
the Secretary of the Chamber of Commerce writes:
¢ During the last seven months efforts have been made
along every line which came to our attention to assist
the business men and manufacturers as suggested by
you, but we absolutely found nothing but indifference
to our thoughts or action.” Another aspiring city within

(Concluded on page 208)
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[The editors are mot responsible for statements made
in the correspondence columm. Anonymous communi-
cations cannot be considered, dbut the names of corre-
8pondents will be withheld when 8o desired.]

Leprosy
To the Editor of the SCIENTIFIC AMERICAN ;

I am glad to see that your editorial in the issue of
September 4th, 1915, has given rise to some discussion
of the leprosy problem, even though that discussion
seems somewhat hazy, and from a medical viewpoint—
may I say it?—absurd. The statements and the ques-
tions propounded by your correspondent “ Uno” in your
last issue are typical of the confusion in the public
mind on this subject, and would seem to have called for
a less evasive and a more carefully thought-out reply
than that given by Mr. Wooley. Although I am not
professing to be an expert in leprology, I have studied
the disease in this country, in Kalihi, Kalawao, and
Kalaupapa, in Hawaii; and in the interior of China,
and I feel strongly that certain _popular misconceptions,
shared apparently by both your correspondent and your
editorial writer, should be corrected.

First, in regard to the “ contagiousness” of the dis-
ease. Mr. Wooley asserts that * there is a distinction
between infectious diseases and contagious diseases,”
but he does not define the distinction. I will run the
risk of repetition in order to make very clear these
fundamental terms of the discussion, since a large part
of the misunderstanding as to the contagiousness of
leprosy even among acknowledged experts, lies in the
misconception of these common terms, The word in-
fectious has to do solely with the immediate cause of a
disease, and has nothing whatever to do with the man-
ner of its transference from one individual to another.
The term contagious has to do solely with such trans-
ference, and predicates nothing as to the cause. Thus
malaria is an infectious disease, because it is caused
by an infection—i e., the successful invasion of the
individual by a harmful mico-organism, but malaria is
not contagious because it is not transmitted directly
from one individual to another by contact or propin-
quity. On the other hand, hysteria is often contagious,
in that it may spread directly from person to person
as in many well-known hysterical epidemics, but it is
not infectious, because it is not caused by the invasion
by a harmful micro-organism. A

Now since the immediate cause of leprosy was dis-
covered in the bacillus lepre, there has never been any
serious doubt as to its imfectiousness. As to the pos-
sibilities of contagion, however, there have always been
and there are to-day, widely divergent views. With-
out going into the minutise of the question, the follow-
ing facts stand out as incontrovertible: first, that those
who have been in prolonged intimate or careless con-
tact with lepers often acquire the disease; and, sec-
ondly, that without such prolonged intimate or careless
contact, it is extremely hard to acquire it.

1t is astounding to meet with such a complete lapse
of logic as is embodied in Mr. Wooley’s rash generaliza-
tion that leprosy is not contagious, a statement which
he bases four-square upon the one fact that he and a
companion “at one time spent many hours in a leper
hospital in the Philippines, conversing with scores of
lepers and photographing their sores and abrasions.”
Would Mr. Wooley declare tuberculosis to be non-con-
tagious because he had escaped taking the disease after
an equal exposure?

Now as to the matter of the cure of the lepers. Here
again Mr. Wooley has made an optimistic generaliza-
tion far overbalancing its very narrow foundations in
fact. - On the other hand, your correspondent’s off-
hand statement that without any treatment whatever
the anesthetic type of leprosy “ generally dies out after
15 or 20 years” is not supported by the statistics of
American workers, at least. It is true that this type
sometimes exhibits remissions, and that the victim may
often die from some other intercurrent illness; but
these cases are exceptions. Of all the thousand meth-
ods of treatment, not one has justified itself as “a cure
for leprosy.”

To my mind, the nearest approach to this is the treat-
ment worked out by Dr. Wayson, and mentioned cas-
ually by Mr. Wooley. This consists of an extremely
ingenious method of auto-vaccination with the patient’s
own bacilli autolysed in the serum in a subcutaneous
blister made by the application of solidified carbon
dioxid to the skin overlying one of the leprous nodules.
I have seen several cases completely cured by this
method, and have photographed them (also without
taking the disease!), but only a very small percentage
of cases are cured by this or any other means. Chaul-
moogra oil does exert a mildly beneficent action in the
great majority of cases in some unexplained way, and
it is the one standard remedy used in all, or nearly all
leprosaria as a routine, but it cannot be called a cure.

There is a very great need for public enlightenment

~vital to her success than to thatiof the Allies.
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on the subject of leprosy, for the minds of most men
are still under the thrall of the ancient biblical terror,
and “Unclean! Unclean!” is still the first thought in
the layman’s mind. The danger from the presence of
uncontrolled lepers in the community, the needless
fear, and its resulting inhumanity, can all be elim-
inated only by a campaign of education. The mastery
of the disease itself can be entrusted to the steadfast
and clear-thinking men whose lives are devoted to this
end. LoweLL C. Frost, M. D.
6422 Hollywood Boulevard, Los Angeles, Cal.

The Submarine Question

To the Editor of the SCIENTIFIC AMERICAN :

In your issue of January 22d, Mr. F. A. de Peyster,
of New York, takes exception to a statement of mine
that submarines ‘are worthless practically for de-
fence,” etc. The question of value is one of effect
upon strategy. ’

In regard to the Dardanelles operations: The sub-
marines which were operating there were of the sea-
going type. What they accomplished in the destruction
of two enemy battleships was spectacular, but unim-
portant. Now for what they did not accomplish. They
did not prevent the continued bombardments from the
sea, the supplying and reinforcing of the enemy army,
or its successful withdrawal from Gallipoli. The fail-
ure of the Allied operations at the Dardanelles was in
no way due to the submarine. Rather it was due to
the early naval attack unsupported by a military ex-
pedition, and the consequent loss of the chance for a
surprise attack. )

“ Why have not the English dreadnaughts entered
the Baltic?” They are needed in the North Sea, with
the Grand Fleet. In forcing the entrance to the
Paltic, the British sea planes would be used for locat-
ing the defending submarines and then their destroyers
would go submarine hunting. Submarines have been
located by air-craft at considerable depths. Granted
that a few blows might be got home by the submarine
defence ; but they would probably not be sufficient to
change the preponderance of battleships, which decides
sea control. It is hardly to be expected, however, that
any serious attempt will be made to force the Baltic.
A look at the map will show the Kiel Canal. To-day
the British fleet by its battleship strength holds the
German fleet to harbor, or the Baltic. It is not in-
juring the Allies’ cause, and control of the Baltic is
not vital to their success. Now supposing that Eng-
land got foolish and despatched her fleet, or one half
of it, to the Baltic. What would be the probable out-
come? Germany would have a fighting chance, to say
the least, against a divided enemy; and would prob-
ably accept battle either in the Baltic or the North
Sea. Probably the North Sea, as the Baltic is no more
The
choice would fall to Germany, thanks to the Kiel Canal.
If the whole British fleet were despatched to the
Baltic, there would be no battle, only an invasion of
England.

‘While it is true that British submarines have entered
the Baltic and the Sea of Marmora, and done consider-
able damage, of what effect has it been on the out-
come of the war? About as much as the raids of the
Confederate privateers against the commerce of the
North in the Civil War. The submarines which have
accomplished these stunts are of the sea-going type.

Mr. de Peyster says, “I believe no dreadnaught of
the present design can operate near a hostile port, if
that port has submarines.” For months battleships
have been operating at the Dardanelles. Then, sea
control does not depend upon the capital ships operat-
ing near hostile ports. The dreadnaught is built for
high sea operations, which decide sea-control. Picket
boats, destroyers and light cruisers are sufficient for
watching hostile ports.

The submarine question should be considered as to
its probable relation to general engagements. The
modern fleet submarine, so called, is able when in the
afloat condition to keep up with the fieet at medium
battle speed—20 knots. In this condition they are
vulnerable to almost the lightest gun on the enemy’s
fleet. When submerged they would be unable to keep
up with a fleet steaming at speed in action. While a
submarine screen might be thrown out and efforts made
to draw the enemy fleet across it, they would probably
fail. The submarines would be located by the air
scouts and the admiral would fight shy of them. If
the enemy fleet withdrew too far, or was beaten, the
submarines would fall prey to the destroyers.

As a commerce raider the submarine has made good.

This is its present sphere, and for a time at least its’

principal one. ’

While the successes of the submarine have been
spectacular, the things which they have failed to accom-
plish should not be overlooked. They have not seri-
ously interfered,

First, with the commerce of the Allies.

Second, with the transport of millions of Allied
troops -over -seas.
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Third, with the Allies’ control of the seas.

Considering these three questions, it is evident that
they have failed to seriously effect the outcome of the
war. The construction of “85 coast defence sub-
marines” can not be too strongly condemned. One
of the big lessons of the Great War is the discrediting
of the “ coast defence” type of ship. Naval coast de-
fence begins, and ends, upon the high seas, with the
battle fleet.

RoGER L. GORDON.
58 Atherton St., Somerville, Mass.

Labor and the National Guard

To the Editor of the SCIENTIFIC AMERICAN :

I have read with interest the controversy between
“ patriot ” and “ citizen ” over the question of exempt-
ing the National Guard from strike duty. That a
patriot and a citizen should differ on this question, is
easily understood by everyone who understands both
sides of the question.

There is a correlative aspect, however, which it seems
to me makes such exemption expedient, whether ap-
proved on moral grounds or not. To understand this
aspect it is not necessary to consider the validity of
the objection which labor sympathizers have to the use
of the National Guard for strike duty. It is only neces-
sary to recognize that such objection is very wide-
spread, and that it is based upon reasons which appear
to labor, so valid and important that labor sympathizers
will oppose, with all the force in their command, any
system of preparedness which does not give assurance
that the preparations will not be used in industrial
disputes.

It has been suggested that the reason why American
men do not enter the National Guard is because they
object to even the small modicum of discipline that is
there required. This is doubtless a reason deterring
many, but the industrial reason would appear to be
still more potent, because it is so widespread, and be-
cause it is founded upon strong and fundamental con-
victions.

So important does labor consider this question, that
many thoughtful labor leaders suspect that the desire
to have a strong national guard is influenced by the
desire of industrial leaders to have a strong military
force ready at hand to suppress inconvenient strikes.

The question of adequately preparing this country
against invasion is one of such vital moment that the
entire country should be united upon it. For this
reason every collateral question which is causing seri-
ous opposition to the main subject should be separated
from the main subject in order that the latter may be
settled separately.

It may or may not be desirable to have an armed
force for the maintenance of order in iime of strikes.
The conflict on the subject is irreconcilablé because it
is not a matter of mere difference of opinion, but a
fundamental difference as to the objects of government.
Because the conflict is irreconcilable it is futile to dis-
cuss it, unless we care to plough deep into the subsoil
of society. It is moreover unnecessary in a discussion
of preparedness. If such a force is needed, we can
provide it whenever we can get sufficient unanimity
of opinion to come to a conclusion. It does not need to
be the same force as that provided for protection
against a foreign foe. It is a needless befuddling of
the issue to discuss this question as thought it were
part of the subject of preparedness. When such a
force is needed, let us provide a special force for it, and
let there be no question in the discussion as to what
the force is to be used for. This is all irrelevant to
preparedness.

. In the meantime, it is believed that a large, well or-
ganized national guard could be built up as a protection
against invasion. Without such opposition from the
labor sympathizers, if a clause be inserted in the enlist-
ment papers, providing that the recruit can refuse to
act, and terminte the enlistment whenever he is ordered
to serve in an industrial dispute. It would appear that
such a clause could be so worded that the serviceability
of the troops for national defense against a foreign
foe would not be impaired. At the same time the in-
sertion of such a clause in the enlistment papers, would
take away all foundation for the contention of labor -
sympathizers as to the real motives behind the demand
for a larger national guard.

A measure introduced proposing to create a national
guard with such a proviso in the term of enlistment,
would probably receive no organized opposition from
labor, and yet would furnish the national protection
which we seem to be needing. The presentation of
such a measure before Congress would neither be a
disapproval nor an approval of the use of an armed
force in industrial disputes. It would be merely a
recognition of the fact that such a problem is distinct
from preparedness, and one which should be separately
considered, so that the question of preparedness need
not be imperiled. '

. WmLis B. RicE.

1913 Park Road, Washington, D. C.
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French 155 mm. gun in action

The Masking of Artillery

In the Field

Various Expedients Used by Artillerymen to
Conceal Their Guns from the Winged

Scouts of the Enemy
By Martin Wells

Naval gun hidden in Argonne

HE extensive use of the aeroplane in modern war-

fare is, more than any other factor, responsible for
the urgent necessity for concealment.of pieces of artil-
lery in the field.

Since warfare began to develop tactics that contem-
plated more and more the use of artillery, it has long
been a custom to mask batteries in certain positions,
even when the range of these weapons was not as
great as that of the present military rifle. The element
of surprise accounted for the deception, for when posi-
tions of importance were to be held or when armies
were so small that maneuvers included ambuscade,
guns were carefully concealed from the prying eyes of
ground-scouts and patrols that they might
inflict more punishment than if they had

plane has taken over the former duties of the cavalry
and patrols, which were supplemented.by the magnifica-
tion of field-glasses. To-day an aeroplane soars aloft, a
mere speck in the blue, and the terrain of the enemy’s
position unfolds like a wonderful relief map beneath.
Equipped with high power glasses, each gun and am-
munition supply station would be clearly discernible
were they not concealed in some way from view.
Many expedients have been utilized for this neces-
sary concealment. The cover drawing of this issue
illustrates a device adopted by forces engaged on the
natural geographical line of demarcation between the
contending states, where spurs of the Alps, lesser and

mountain emplacements ; the liberty taken with fact is
merely to show the gun, for normally, it would be deep
in the recess, concealed from view and protected by the
length of the tunnel from any inimical shot that failed
to center directly on the bull’s-eye of the small aperture.
The shock of discharge in this confined space is so
terrific that the gunners must make every possible pro-
vision for protection to hearing and nerves.

Afield, behind the battle lines, the artillery chain is
concealed by various expedients designed to give as
casual and natural an appearance of innocence as pos-
sible—especially from aloft.

‘What might present the indisputable appearance
from an aeroplane of a field of grain
freshly mowed, with the cuttings being

been cautiously approached and also reap
the benefit of shock to morale. In those
days of the muzzle loader, the guns were
often kept in a wood, drawn back behind
bushes and undergrowth, to be pushed by
hand to the front at the denouement.
Emplacements were frequently masked
by brush during our Civil War, especially
along rivers where slight and semi-
permanent fortifications guarded the
watercourse from inroads of lightly
armed gunboats or stealthy landing
parties.

But the range of artillery has increased
almost incalculably since those days of
hand-to-hand combat on all occasions.
To-day, the artillery almost invariably is
to be found well in rear of the line of
trenches, scattered in definite arrange-
ment by units and groups

These artillery units are all connected
with one central station, through a rami-
fication of lesser points of concentration,

stacked, is probably a line of guns above
each of which a shock of grain is coned on
a skeleton frame. Beside it, carefully cov-
ered with deceptive-appearing material,
and sunken into the ground like the ac-
companying gun-pit, is to be found the
bomb-proof in which the gun crew lives,
eats and sleeps. Sometimes these shel-
tered earth-caves are 10 feet beneath the
surface of the ground.

The reconnoitering aeroplanes have
adopted the habit of suspecting every-
thing except a body of water, and where-
ever a protuberance exists within the
enemy lines, upon location of it by an
aircraft, a hail of high explosive shell is
apt to land immediately with almost in-
human accuracy.

In the protection, whenever an aero-
plane is flying above a position it has be-
come the rule for the gun crews to take
shelter at once, unless the forward line is
engaged in either direct attack or defense.

and the fire of a given sector can be con-
trolled and directed upon any desired
point. A complex system of wire com-
munication is established, usually with two or more
lines in case of damage occuring to one of them. Each
battery has its field telephones and from the observa-
tion stations range and direction are given, with the
objective, and the result of fire for correction of aim
is at once communicated to each gun employed in the
attack or defense.

As the guns, owing to their rearward position, are
therefore secure from ground reconnoisance, the aero-

A battery hidden under heaps of straw

greater, form canyon and crag in bewildering com-
plexity. To guard the passes, each contending force
has been compelled to drag guns up precipitous walls,
by man power amplified by mechanical measures.
Natural cavities in the sheer rock walls have been
enlarged, or new ones blasted out, the embrasure pro-
tected and screened by enormous blocks of rock,
cemented into a concrete whole. The cover picture
shows a gun as being near the entrance of one of these

And when an artillery position is once

suspected of having been located by the

enemy, the gun is shifted under cover of
darkness to another spot.

Sometimes small houses are used as gun emplace-
ments, the pits being dug through the floors and the
guns being fired through hinged ports along the foot
of the walls.

‘Where small ridges occur, as among the hills of the
Vosges, a cut is sometimes made in them, the top roofed
over with the brush and evergreen to appear as though
the ridge were continuous and a gun is hid beneath.

Almost indistinguishable in the thicket
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The ruins give shelter to a formidable gun
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Russian heavy artillery in action

The gun carriages are painted as neutral a tone as
possible, one calculated to blend with the surroundings
of the piece. Frequently the paint is mottled, it hav-
ing been found that broken colors become much more
indistinguishable at short distances than solid ones.
This neutral tone or mottling permits what seems near-
by as inadequate concealment to be in reality very
effective. Brush and poles, even branches stripped of
leaves, merge into an innocent appearing blur from aloft.

A thicket of evergreen anywhere near a battle posi-
tion is sure to mask a number of guns, and the thicker
the brush, the better.

It has been reported by observers who have been
fortunate enough to receive permission to visit the
battle fronts, that they were positively startled to al-
most stumble over the muzzles of concealed guns, great
and small, on their walks. A wood that appeared so
thin that it could be seen through, sheltered several
batteries; and the observers, raising foot to step across
8 log among brush, accidentally brushed it in passing,
disclosing a steel muzzle crouched in waiting.

Direct fire is scarcely ever used to-day in warfare,
unless in the desperate attempt to stem a tide of dg
feat. Indirect fire almost entirely is employed, whete
the guns are concealed from view from their targets or
the enemy position, safely hidden behind the crest of a
hill, far down the slope, or in the rearward vauney
itself.

The observation stations are often a mile away from
the batteries, the posts of the observers being on an
eminence, in towers or in an armored nest high in
some great tree, with a multiple system of wires lead-
ing down from the instruments.

These observation posts are much more eagerly
sought by opposing guns than even the guns they are
placed to direct; for with the destruction of a single,
detached observation post, its battery becomes tem-
porarily blind until another post can be established.
For this reason, now the batteries are usually con-
nected with several observation points, that the loss
of one may not cripple the fire.

Captive balloons are often used behind the batteries
or even in advance of them, for observation of fire.
Whenever the artillery is to open an attack, aeros in-
variably ascend, to scout over the enemy position and
report the accuracy of the fire. Most of the machines

now communicate their observations by radio, though
there are signals, represented by darts and swoops of
the aircraft themselves, that can be made to tell a
slower story. Smoke bombs and glittering metal disks
are sometimes dropped directly over a position which
it is desired to bring under fire, but, on the western
battle front, at least, each inch of the ground is so
well known, so thoroughly plotted on the maps, that it
is frequently unnecessary for the aeroplanes to do more

A Russian gun in the Serbian army

than rise to a convenient height behind their own
lines, whence they can easily see whether bodies
of troops are on the move, and warn the guns accord-
ingly.

The Current Supplement
HE conceptions of atomic physics are difficult to
understand, and there are many problems in rela-
tion to the subject still to be solved. The article on
Mysteries of Matter, in the current issue of the ScIEN-
TIFIC AMERICAN SUPPLEMENT, No. 2094, of February

Ready to fire at aeroplanes

17th, 1916, is a review of some of the properties of the
atom which will form a welcome addition to the various
articles on the subject that have recently appeared.
Modern Science and War Surgery is an interesting de-
scription of some modern methods of treating the
wounded by sun baths and electric heat. It is accom-
panied by a number of excellent illustrations. Engi-
neering-Education Faults discusses a subject that is
attracting attention among the profession. Codpera-
tion in Foreign Trade deals with existing commercial
conditions, and problems that confront the American
exporter, a subject of vital interest to the whole coun-
try at this time. Kopak, A New Textile Fibre describes
the source and processes of preparation of a material
that has been found valuable for a number of pur-
poses. The article is fully illustrated. The Simpler
Calendar is one of the perpetual class in which many
will be interested. Aiming With the Rifle tells of some
of the difficulties encountered, and makes suggestions
for overcoming them. The paper is illustrated by
diagrams. English Measures of Length gives an in-
teresting history of the origin and development of
many of the standards so generally used in this coun-
try. Other articles of general interest in this issue
are Battery Versus Magneto Ignition, The Distortion
of Iron Castings, The Locomotive and the Revolutionist,
Imitation the Pioneer of the Genuine and Emulsions
and Emulsification.

Artificial Silk

HAT appears to be an original method of produc-

ing artificial silk is due to the Japanese inventor,
Kishi. The process is based on the use of the commer-
cial substance known as chrysalis oil or essence, and
the important point is that this oil shall be refined by
a special method so as to have it in the pure state. The
substance thus obtained is mixed with a solution of
nitro-cellulose, which latter comes from mulberry bark
or other parts of this tree, and he specially recommends
the use of mulberry paper. A solu.ion of cellulose of
this origin is obtained by dissolving in a proper solvent
such as alcohol and ether. The silk fibre is made from
this liquid on the customary process by forcing it
through a very fine hole, and he claims that such artifi-
cial silk comes the nearest to the original in lustre, and
it has great fiexibility.

Carefully concealed from the eyes of aviators
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One of the French 75 mm. guns hidden in the Aisne
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Strategic Moves of the War, February 12th. 1916

HE long-looked-for activity on the western front

seems on the point of culminating in a stroke of
some description, whether only for the purpose of
enabling Germany, if succesful, to secure a firmer
footing against an expected assault in force, or whether
it is the institution of another attempt to break through
to the channel or Paris.

If it is one of the latter objectives which actuates
the movement, at once it challenges attention to the
magnificent organization, resource and daring of the
Kaiser’s legions, which, surrounded on all sides, with
every front exposed to risk more or less grave, and
despite the tremendous losses which have been -sus-
tained since the initiation of the war, and it makes
the curious wonder where on earth the men can come
from to warrant the attempt.

It has been reported by American observers return-‘

ing from abroad, where they have had an opportunity
to make rather accurate estimates, that for a direct
attack upon any of the solidly held lines, the losses to
be met will run, for the assailants, between twenty
and twenty-five thousand men per mile of front, On
the eastern front a slightly less average percentage

may be estimated, through the opportunity, though .

slight, for maneuver. In addition to the losses that
must be sustained, at least seven thousand men per
mile must be provided to hold the position once it is
taken. Therefore, an attack, to be endowed with the
elements of success, should be in strength of between
27,000 and 30,000 men per mile of front.

The average telling range of field artillery may be
assumed as about 7,000 yards—about four miles; if,
then, a successful attack is to be delivered, it must be
on so broad a front that the artillery which will be
brought to bear against it from the flanks of the
broken line will not be able to reach at least a part
of the cleared line. Twice four miles is eight miles—

and a gap of two miles in the middle of the line, that

may be held fairly unmolested, makes necessary a
front of at least ten miles for the assault.

Suppose we split the difference and call the strength
per mile for the assault 30,000 men. Multiplied by
ten miles, the result, 300,000 men, at least must be
massed on this comparatively narrow front before the
factor of success can be counted upon.

Following the wanderings of the western front, the
distance is approximately 460 miles—each yard of
which is held and must be held. Probably 3,000 men
per mile can defend this on the average; therefore a
minimum of 1,380,000 must be actually on the line
on each side, or immediately in rear, to furnish local
reserves and supports. But, in addition, at least as
many more must be within call, general reserves, that
can be shifted from point to point to strengthen a
threatened sector, make local assaults or initiate an
offensive return. Therefore at least 2,760,000 men must
be normally considered as on each side of the western
battlefront.

If a general offensive is to be launched, even only
on a ten mile front, in an effort to break the line and
turn connecting positions by the securing of some
- strategic point, these 300,000 men must be provided;
in other words, about 24,000 men per mile of attack
front in addition to the forces already engaged at that
part of the line.

If these are taken from the general reserve, other
parts of the front must be proportionately weakened;
if they come from another theater of war, the same
obtains. It is therefore much more desirable that these
troops fer assault be brought up from the interior,
or that new troops replace veterans on another line to
release the latter for the more gruelling task of storm-
ing.

Let us consider some ﬂgures on relative strength.
Without going into details of composition, actuaries
tell us that the nations of the Ceiitral Powers have a
total population of 140,000,000, from which a man-
power, estimated on a certain percentage of the popu-
lation varying from six to twelve per cent, due to
local internal conditions, of 14,800,000 men is avail-
able for the battle line.

Of this strength, it is estimated that there are now
11,000,000 men of Teutonia in the field, s.bout as fol-
lows: Germany, 6,000,000; Austria-Hungary, 3,700,000 ;
Turkey, 1,000,000 ; Bulgaria, 300,000.

This leaves Teutonia a reserve as yet not actively
drawn into the conflict of 3,800,000 unaccounted for.

Eliminating Germanic forces in the Balkans, the
length of line occupied by German troops fronting
Russia is approximately the same as on the western
line, though it is to be doubted if as many German
men are fronting Russia as are massed in France and
Flanders.. Counting them equal, however, for con-
venience sake, 5;520,000 German troops are in position

By Our Military Expert

on the two lines, leaving of the 6,000,000 men afield
but 480,000 available for special attacks.
they are once gone, if unsuccessful, there remains very
little man-power to replace them.

These figures have taken into account no losses.
Some idea of the horrible losses sustained in attack
may be gained when it is considered that in the British
and French offensive at Loos alone the admitted En-
tente casualties in killed; wounded and missing amount-
ed to 190,000 men—and that on comparatively small
fronts.

The full losses sustained by the Teutonic allies are
estimated to amount now, for the entire war, in killed,
wounded and missing to something like 5,250,000 men,
leaving available for action the difference between this
number and the greatest estimated strength of 11,000,-
000—or 5,750,000 plus that percentage of wounded who
have been or will be able to return to the front; pos-
sibly sixty per cent of the total. As the number of
wounded has so far proved to be more than the sum
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Resources in men of the warring nations

of the deaths and captures, it may safely be estimated
that at least 1,800,000 men wounded and recovered
may be counted among those available for duty. With
the untouched strength, these should give available
to-day about 7,550,000 men for Teutonic activity. It
seems as though this were hardly enough for the task
of general offensive.

On the other hand, the Entente nations, with a popu-
lation of 311,000,000 (excluding Japan from all calcu-
lations) have a potential man-power strength of 27,-
300,000. Russia, of course, with her vast population,
is accountable for about fifty per cent of this number.
But her quota has been figured on a basis of but eight
per cent—and she is accredited with only 7,000,000 men
afield out of a possible strength on the eight per cent
basis, of 13,200,000—about half, in fact.

The Entente strength afield is counted as follows:
England, 2,000,000; France, 3,500,000; Russia, 7,000,-
000; Italy, 2,000,000; Serbia and Montenegro, 250,000 ;
Belgium, 250,000, without counting losses.

The Entente losses are greater than those of the Teu-
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And when -

‘suflicient numbers to man her defenses.

tons, especially in prisoners, for the Russ losses by cap-
ture when their ammunition failed them and the Ger-
man armies were running wild over Poland and
Galacia, were stupendous. In round numbers, the En-
tente losses are estimated as follows: England, 550,-
000; France, 2,000,000 (although M. Longuet, a French
Socialist Deputy, is reported as having placed them at
the stupendous total of 2,500,000) ; Russia, 3,000,000 ;
Belgium, 100,000; Italy, 500,000; Serbia and Monte-
negro, 125,000—a total of 6,300,000. This should leave
the Entente with 8,700,000 men, plus the wounded re-
turned to duty, about the same as Teutonia’s in num-
ber—Iless, in proportion to the loss, through excess in
captures—1,800,000, leaving thereby for active service
at the present, about 10,500,000 men.

It will be seen that in proportion to present strength,
the Entente forces are numerically stronger than those
of their opponents, the advantage increasing rapidly
as the losses on both sides mount higher with each
month of warfare; and while Teutonia is estimated as
having drawn upon her potential man-power to within
3,200,000 of its limits, the Entente has summoned but
15,000,000 men out of a potential strength of 27,300,000
—leaving 12,300,000 as yet untouched.

The deduction is entirely obvious; if the war is pro-
longed until one side is worn away, even if the Entente
losses are somewhat in excess of those of Teutonia, the
time will come when, theoretically the Central Powers
will not have a man to place on the line while the En-
tente will yet have millions.

There is a physical limit to the number of men that
can occupy a given space—on the line of battle, for in-
stance; and so far, Teutonia has had and still possesses
Her organiza-
tion of the keystone of the federation, Germany, was
well-nigh as perfect as human military ingenuity can
build ; not only was general military service the order
of the day, but all railway and commercial activities,
as well as the system of finance were directed to the
end of supporting the bayonet. Germany was able to
distribute here instructors with their sound methods,.
among her allies of lesser military ability, with the re-
sult that from start to finish the closer-knit federation

~ of Teutonic strength has triumphed to the limits that

Todern warfare, sets for a drive against solidly en-
trenched lines. )

On the other hand, the Entente powers, while pos-
sessing a tremendous preponderance of man-power,
were not prepared, were not organized for war—and
the present war far exceeds in size and ferocity what
any man had considered as a possibility—and they
have had to spend the entire time intervening since
the outbreak of bostilities in just barely holding off
the powerful assaults of their foemen while arming.

Once the arming is complete—and observers tell what
common sense suggests; that it is progressing rapidly
—let the losses give and take, let them wax high to
shocking proportions; and vastly superior numbers,
properly armed, must inevitably tell.

It looks very much as though the beginning of the

'~ end—which may be delayed a year or more—is in sight.

Decorative Process

N industrial process has been in use for producing

decorative ornaments which consists in the employ-
ment of a first layer of mortar preferably of a dark
color, upon which is applied a second and thinner layer of
another and usually lighter color, then a suitable design
is scratched through so as to uncover the second layer,
thus producing an effect in two colors. But such mate-
rial has been very fragile up to the present and would@
not stand the wear. An improved process consists in the
use of an underlayer in cement mortar or ceramic paste
upon which is put a second layer of the same, then the
design is scratched through as before. The material in
the shape of a brick, tile, or slab is then baked in the
furnace so as to become hard, and in this way the deco-
ration can be used without fear of damage from weather
or other causes.

Sugar-Beet Regions of the United States

HE Bureau of Plant Industry states in its last an-

nual report that it has been making a general survey
of the recognized sugar-beet sections of this country,
with a view to determining whether and to what extent
these regions are well suited to the industry. The in-
vestigation included not only a study of the soil, climate,
and water conditions, but also of labor, marketing.
crop competition, and other factors of a general nature
bearing on the problem. It appears that there are 77
existing sugar-beet sections in 17 states, and that the
majority of these are well located with reference to the
factors that make for success.
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A New Process in the Art of Filtration
HAT is undoubtedly an important step forward
in the art of filtration is due to the efforts of

F. K. Atkins and his sons of New York City, who have

succeeded in evolving two types of centrifugal filter

presses that possess many unique features and make

possible a new and improved method of fltration.
The first type of Atkins filter press,

which will be designated as type A
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shaped filtering elements attached to the hollow spindle
so that they may rotate with the latter, through which
the filtered solution is drawn off; and radial pipes and
traps. The arrows in the accompanying illustration in-
dicate the direction in which the liquid travels. The
liquid to be filtered is fed into the machine through a
valve-controlled pipe, while the solids are collected in
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a hopper-shaped chamber at the bottom, from which
they may be drawn off at intervals. Means are pro-
vided for reverse- and surface-washing of the elements
within the machine. The type B machine is of remark-
able simplicity, and in comparison with stationary
filters has large capacity.
The parts of the type B filter, as shown in the ac-
companying sectional view, are -as fol-
lows:

for the sake of convenience, comprises
essentially a revolving bowl contain-
ing the filtering elements; the bowl
being closed up when in operation so
as to receive under pressure the liquid
to be filtered. The filtering elements,
which revolve with the bowl, are cov-
ered top and bottom with filtering
medium, thus exposing a large per-
colating area to the liquid supplied
under pressure. The filtering medium
may be of any suitable material—fil-
ter cloth, wire cloth or any other ma-
terial best adapted to the liguid to be
filtered.

In the type A machine the unfil-
tered solution is fed in through a
valve-controlled pipe at the top, from
a main or under pump pressure. Since
the bowl revolves at comparatively
low speed, to the supply pressure for
forcing the liquid through the filtering
medium there is added that due to
the rotary speed imparted to the ma-
terials under treatment, as well as
that due to a vacuum condition pro-
duced in the filtering elements, result-
ing from traps in the nozzles through
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A 1is the inlet for reverse-washing
water supply, B the liquid trap which
gives the vacuum pressure, while C is
the trough for receiving the filtered
solution as discharged from the ma-
chine. D presents the inlet for the
unfiltered solution. F are the filter
elements covered with filter cloth,
which are attached to the hollow shaft.
F is the inlet for surface washing of

» the filter cloth while in the machine,
and G the draw-off for solids.

Both types of Atkins filter presses
are designed to employ wire cloth as
the filtering medium. This material
is readily cleaned under the centrif-
ugal influences and has a much longer
life than the ordinary filter cloth, thus
greatly simplifying the work and re-
ducing matertally the cost of fil-
tration.

The uses of filter presses of the fore-
going mentioned types are many, of
which the following may be men-
tioned: In filtering all the different
solutions in chemical works and the
liquids in sugar refineries and in
breweries; in dewatering the slimes in

which the filtered liquid is centrif-
ugally releused. When aeration is
desired, it is accomplished by means
of sprinklers in the nozzles.

The disk-like filtering elements re-
volving at a somewhat higher speed

Partly broken away view of the Atkins filter
press, designated as type A

Sectional view of the new filter
press, known as the type B

cyanidation; in filtering the inflow to
the textile mills and the efluent there-
from for the recovery of leadite; in
round houses, boiler and locomotive
works, paper mills, ice plants, bath
houses, hotels, hospitals, public build-

" than the unfiltered liquid in the bowl,
causes the continual scouring of the
solids from the surface of the filter-
ing elements; the solids being depos-
ited on the bowl wall by the agency
of centrifugal force. This feature of
the machine permits of continuous
filtration with a comparatively clean
filtering medium, in contradistinction
to existing methods, which, as an un-
avoidable feature of their operation,

ings and blocks, and in filtering water
for drinking purposes. Mounted on an
automobile truck, the filter presses
may be used for filtering water for
the use of soldiers in the field and for
construction gangs generally. Small
types, which are being designed for
use in homes, using stone as the filter-
ing medium, will insure a supply of
pure and safe drinking water to house-
holds.

are constantly building up a cake of —
solids on the filtering medium, which
hampers the percolation and reduces
the capacity in direct proportion to

Details of the cradles

“Treasure Island’s ” Realistic Ship
N 1881, when Robert Louis Steven-
son was staying at Braemer in Scot-

the density of the cake.

An annular valve surrounding the
bowl and actuated by a wheel opens
up outlet ports in the periphery,
through which the solids are centrifu-
gally released while the machine is in
operation. Means are also provided
for cleaning the filters by surface- and
reverse-washing within the machine.

For a better understanding of the
action of the machine the accompany-
ing illustration of the type A filter
press may be referred to. In this
drawing, H is a yoke, I is the gate,
and J the connecting posts. K repre-
sents the outlet ports for releasing
the solids, when the gate is raised, by
the centrifugal force. L indicates the
wire cloth covering of one of the filter
elements, and M the expanded metal
which acts as the reinforcement. N
are the filter elements which are over-
laid with filter cloth and revolve with
the bowl. O is the outlet for the fil-
trate, while P is the outlet for the
solids.

The conventional milk and cream
separator, it will be recalled, employs-
centrifugal force only for the separa-
tion of the two liquids, but the cen-
trifugal filter press, in the way of
contrast, employs both centrifugal
force and filtration concurrently, in
this way achieving the rapid separa-
tion of the solids from the liquid.

The type B filter press is of sim-
pler design than the type A, although
no less efficient in applications for
which it is intended. It comprises a
pressure tank provided with a remov-
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land, he wrote “ Treasure Island ” for
his twelve-year-old step-son, Lloyd
Osbourne. The cold was intense,
everyone went to bed to keep warm,
and Stevenson with the rest sat up
regularly in bed, writing on a board
on his knee. “The Sea Cook, or,
Treasure Island; A Tale of the Buc-
caneers.” He had no conception of
what was to be the outcome of this
masterly creation. It soon dropped its
fore-title and became * Treasure
Island.”

For two generations old and young
have been entranced by the interest
of the plot and the sparkle. of the
dialogue, and above all by the rapid-
fire action which carries us along from
chapter to chapter irrespective of the
bed-time hour. Now we have in New
York at its quaintest theatre (The
“ Punch and Judy ”), holding an audi-
ence of only 299, a beautifully sus-
tained production with all parts played
by artists of rare ability under the
direction of Charles Hopkins, whose
wife gives a charming interpretation of
“Jim Hawkins,” the cabin boy on the
eventful expedition. The first scene
opens at the “ Admiral Benbow ” with
Bill Bones singing the well-known
pirates’ refrain,

Fl"ltt)t—e—el;lo—u—lf nax?&l athgot?ﬁza%fn{'?l%s! ’(’Ehest—
Then we come to the quay at Bristol
when the awful pirate crew, including
Long John Silver, who contributed the
first- part of the name to the first title,
ships before the mast on the * His-

able cover; a hollow spindle, mounted

to permit of rotation; hollow, disk- “The “Hispaniola” in “Treasure Island,” which rolls and pitches at will
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paniola ” and the lines are cast off. In
time we arrive at Treasure Island, in
(Concluded on page 206.)
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The Motor-driven Commercial Vehicle

Conducted by VICTOR W. PAGE, M. S. A. E.

This department ts devoted to the interests of present and prospective owners of motor trucks and delivery wagons. The editor will endeavor to answer any questions
relating to mechanical features, operation and m

gement of

rcial motor vehicles

The Electric Taxi-Cab

N electric taxi-cab service has been in successful
operation in Detroit for several years and they have
demonstrated that they are entirely practical and very
popular with the public. About two years ago, one elec-
tric cab was built as an experiment and owing to the
lack of coidperation between the taxicab company and
the manufacturers of electric vehicles the company
was forced to develop its own designs.
A cab has been constructed which fol-

much too good to be sacrificed on the ‘second-hand
market. A large business has been developed in con-
verting horse-drawn apparatus to motor-driven by
means. of front wheel drive tractors. These are really
two-wheeled fore-carriages in which the wheels com-
bine directive and tractive functions. The entire
power plant, transmission system and controlling ele-
ments are incorporated with the tractor, which is so

.possible,

horse-drawn apparatus are shown in accompanying
illustrations. One of these is a steam pumping engine,
the other is a water tower.
Motor Truck Queries

S. C. T. writes: I would appreciate your views on
the following: I have one 30 h.p. 1911 model touring
car which I desire to change into a one-ton truck, if
Kindly furnish estimate of cost to

change. What gears do you have to

lows the lines of the conventional gaso-
line taxi-cab in outward appearance. It
has a wheel base of 121 inches, the
interior of the cab body proper has
a space about 68 inches long and 50
inches wide which enables the vehicle to
carry from four to five passengers very
comfortably. The body is a limousine
type as experience demonstrated this to
be preferable to the landaulet type. The
operating cost has not exceeded $0.20 a
mile, this including driver’s wages, over-
head, tire expense, garage expense, de-
preciation and, in fact, every expense that
is incidental to the operation of the taxi-
cab business. The company has decided
to depreciate this model over a period of

change? How much does the horse-
power decrease? Any other informa-
tion that you can think of that will
help us.

Answer. We do not believe that it will
be practical for you to change your car
into a one-ton truck unless you make
some radical changes in the construction.
In the first place, the frame, axles and
wheels are not strong enough to carry a
load of a ton. You would experience
considerable trouble, due to failure of
important and costly parts, and the cost
. of making the change would be nearly as
much as that of purchasing a second-
hand truck of the capacity you desire.
‘While you have ample engine power, the

ten years which is twice the reputed life
of the gasoline engine propelled cabs. In
order to operate the electric cabs 24 hours
a day, charging boxes have been installed

other parts of the chassis are not suffi-
ciently strong. You can, however, make
a very efficient delivery wagon of about
‘1,250 pounds capacity without materially
changing the construction. The frame

at the cab stands so that whenever the
cabs are standing idle they are being
charged. Special cord pneumatic tires
are used which are said to not only in-
crease the mileage, but to materially re-
duce tire expense as well as the amount
of current consumed. It is said that
these cabs have a maximum speed of 25
miles per hour which is sufficient for the
requirements of an urban taxi-cab service.

Truck as Track Wrecker

AFIVE—TON gasoline truck equipped
with a winch and derrick was recently
put to a novel task in Cleveland. A
stretch of highway was being built and
before finishing the road surface it was
necessary to remove an unused length of
car track. The method by which the
rails were lifted was not only very simple
but was accomplished with a minimum
of time and labor. A special pair of rail
lifting tongs was utilized to grasp a
length of rail and was attached to the
boom of the derrick. The winch, which

should be strengthened by means of truss
bars under each side rail and auxiliary
or overload springs of the coil type should
be placed between the members of the
full scroll elliptic springs now on the rear
of your chassis. It will not be necessary
to change any of the gearing to obtain
satisfactory service, as you have a large
margin of power available. An express
type body can be made by your local
wagon builder for about $50.00 and con-
siderable carrying capacity obtained by
allowing a 2-foot overhang at the rear
end. The rear axle could be provided
with a heavier truss rod to advantage
and oversize tires fitted to the rear
wheels. All of the changes enumerated,
including repainting, should not cost over
$100.00.

E. W. M. writes: During the recent
cold snap we had the misfortune of hav-
ing the water in our truck cooling system
freeze and not only bursting the radiator
but also the water jacket of our four cyl-
inder block cast motor. We have had a

was operated by the engine power, was
started and the rail easily lifted from the
ties. After demolishing a section of the
track the truck loaded the

discussion relative to the best method of
repairing the latter. My partner insists
that a mechanically applied patch will be

rails on its own carrying
platform, a feat that was
easily accomplished by the
derrick integral with it.

Motorizing Horse-
Drawn Fire Apparatus

HERE are many com-

munities bhaving very
efficient and practically
new horse-drawn fire ap-
paratus that are consider-
ing motorization in order
to keep up-to-date. There
is no question at the pres-
ent time regarding the
effectiveness of mechanical
power for propelling all
forms of fire fighting ap-
paratus from the chief’s

preferable to repairs by
the oxy-acetylene process,
because this is apt to dis-
tort the cylinders. The
water-jacket wall is not
seriously damaged, there
being a crack about five
inches long in it. The
cylinder walls are not
damaged at all. What do
you advise?

Answer. While the au-
togenous or oxy-acetylene
process has been developed
to a point of great effi-
ciency at the present time,
it would seem that satis-
factory results would be
obtained by the mechan-
ical patching method in
this case, as it would be
less expensive than weld-

lightest runabout to the
heaviest water tower or
hook and ladder truck.
There are a number of excellent automobile fire trucks
offered at the present time, these incorporating all of
the latest approved features of automobile engineering
combined with the latest developments in fire ap-
paratus construction. Appropriations for the purchase
of new apparatus are not easy to obtain when the au-
thorities realize that their horse-drawn equipment is

Horse-drawn fire apparatus motorized with two-wheel drive and steer tractor

designed as to be easily connected to the frame of a
steam pumping engine or other apparatus. The attach-
ment can be made at relatively small expense, because
the only charge is for the power plant and auxiliary
devices, whereas in buying new apparatus the depart-
ment must pay for the fire fighting part as well as the
propelling mechanism. Two examples of converted
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ing and not requiring the
use of a hot flame as the
welding process does. Be-
fore cylinders are welded it is necessary that they be
carefully preheated prior to the application of the
welding flame. If this is not carefully done the bores
of the cylinders are apt to be distorted. There are two
common methods of repairing cracked water jackets
without recourse to a welding flame. In either case
{Concluded on page 206)
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RECENTLY PATENTED INVENTIONS

These columns are open to all patentees.
‘'The notices are inserted by special arrange-
‘ment with the inventors. Terms on applica-
tion to the Advertising Department of the
SCIENTIFIC AMERICAN.

Electrical Devices

RECEIVER HOLDING ATTACHMENT FOR
"TELEPHONES.—W. A. DELANO and ELEANOR
R. BELMONT. Address the former, 4 E. 39th
St., New York, N. Y. This invention relates
to attachments to telephones for holding the
telephone receiver in such relation to the trans-
mitter that a person can use the telephone
without the necessity of supporting the re-
ceiver to the ear by the hand, and as a result
both hands will be free for any desired em-
ployment during a telephone intercourse.

Of Interest to Farmers

HOG RING.—W. L. CHAMBERS, Brookville,
Ind. Among the objects of this invention, in
addition to providing means to prevent a hog
from rooting and interfering with fences or
the like, is to provide a means to prevent a hog
from catching and killing chickens and to
break a hog from the habit of catching chick-
ens.

UNIVERSAL PLANTER.—O. L. FREISINN,
Santa Rosa, Cal. This inventor provides a
planter having a delivery hopper providing
means which may be automatically operated
by a ground wheel for delivering seeds at pre-

TUNIVERSAL PLANTER.

determined spaced intervals; provides a planter
having an automatically operable device for
planting the seeds at spaced intervals, and
means for covering the seeds; and provides an
arrangement whereby the planting rows may
be spaced at desired distances apart.

Of General Interest

PUMP ATTACHMENT.—W, §S. BRIGGS,
1106 Farman St., Omaha, Neb. This invention
Telates more particularly to the connection be-
tween the upper portion of a pump casing and
its standard, either a windmill or a hand
pump, of the type employing an annular groove
around the upper portion of the pump casing
and a standard including a cap which fits the
grooved upper end of the casing and is con-
nected thereto by bolts having portions pro-
Jecting into the groove.

BARREL RACK.—A. 8. Lo, care of Odell
Clider, Vinegar & Packing Co.,, Atchison, Kan.
‘This invention provides a barrel rack and
truck for use in connection with barrels and
similar receptacles containing vinegar, mo-
lasses, oils, and other such heavy contents,
whereby the barrels may readily be supported
in position for emptying, and may if desired
be shifted from place to place expeditiously
and with little exertion on the part of the
operator.

LATHERING DEVICE.—G. ZiNGaLl, 37
Glenridge Ave., Montclair, N. J. . The invention
relates to barbers’ appliances and has particular
reference to a means for generating and dis-
pensing lather. It provides a means for sup-
plying lather to a customer’s face in a most

LATHERING DEVICE.

sanitary manner, the lather being supplied to
the face without the necessity of any part of
the apparatus coming into immediate contact,
and whereby the danger of contamination due
to previous contact with another customer is
avoided.

PROCESS FOR THE MANUFACTURE OF
BROWN WOOD PULP AND HALF-CELLU-
LOSE FROM RESINOUS KINDS OF WOOD.—
J. AKTSCHOURIN, Aktschourin-Tupik, Russia.
In the present improvement the invention en-
ables the alkali which serves for the treatment
of the resin product to be completely utilized,
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and the object of the invention is also to
obtain a product which is itself valuable in
the form of a brown wood pulp.

PIPE HANGER.—L. A. GRIMES, 97 Day St,,
Orange, N. J. This invention has particular
reference to devices designed particularly for
supporting pipes for automatic sprinkling sys-
tems in buildings. Obviously, however, the
hanger means may be employed for supporting
other devices than water pipes. It provides an

PIPE HANGER.

anchoring means adapted to be readily and
easily applied to floor beams or joists in a
positive ‘and secure manner; and provides a
means for easy and effective inspection, where-
by the inspector may determine whether the
work of installation has been properly per-
formed.

ICE CREAM DISHER.—S. E. SURFACH.
Address M. O. McLaughlin, Pres. York College,
York, Neb. This invention relates to an ice
cream disher and one of the principal objects
thereof is to provide a disher or scoop which
may be used to advantage in filling cones
without wasting the cream, as well as being
useful in measuring ice cream for dispensation
in dishes.

CANDY PACKAGE.—L. HIRSCHFBELD, 416
W. 45th St., New York, N. Y. The purpose
in this case is to provide a package formed
of individual or separate sections united by
parafined joints to prevent the sections from
sticking together and whereby the individual
sections can be easily separated when consum-
ing the candy.

BUILDING CONSTRUCTION.—A. DUARTE.
Address Humberto Barcho, 904 Ave. P, Brook-
lyn, New York, N. Y. This invention provides
a construction wherein the supporting walls are
completely formed and anchored by masonry;
and provides matched parts which may be‘as-
sembled and when assembled anchored in
service by means of a pouring, setting cement
and key members through which the setting
cement extends.

GUN CARTRIDGE AND PROJECTILE.—E.
E. GREGORY, Lewisport, Ky. This invention re-
lates to a device for use in gun cartridges to
serve as a wad and gas-check in shooting
stream-line bullets or other projectiles, includ-
ing bombs. The device is cup-shaped, and it
may be made in various sizes and modifications
in regard to details of shape and construction.

BUILDING CONSTRUCTION.—DR. ARTHUR
B. CooN and A. VAN DE SANDT. Address the
former, 20 Urqubart Bld’g., Little Rock, Ark.
This invention has for its object the provision
of a new form of anchor and tie for connecting
an ornamental facing to a building of brick,
stone, cement, or the like, of simple construc-
tion and low cost, yet efficient for the purpose.

PROCESS OF PRODUCING SOLUBLE
SALTS OF ALUMINUM.—M. W. COOLBAUGH
and E. H. QUINNEY, Rapid City, S. D. Ad-
dress Schrardes and Lewis, Lawyers, same
place. This invention refers to improvements
in processes for producing soluble salts of alu-
minum from kaolin and other. silicious and
argillaceous earths, rocks, or minerals con-
taining no potash or not sufficient potash to
make. its extraction of commercial importance,
in which compounds of aluminum exist in an
insoluble form.

CONCRETE BURIAL VAULT,ZK FORM.—L.
P. DUNN, 1527 South 20th St., Terre Haute,
Ind. The invention relates to molds for mak-
ing burial vaults, watering troughs, etc., from
concrete and other plastic materials, and has
for its object to provide a mold of steel plates
and angle-iron which may be quickly adjusted
in length, width, and height, whereby to per-
mit of the formation of structures of different
sizes and dimensions.

UTERINE SUPPORT.—C. G. HALL, Wash-
ington, D. C., care of A. Pfeifer and Brother,
Little Rock, Ark. The invention has for its
purpose the provision of a support that may
be worn with comfort and convenience, and
that may be adjusted to suit varying condi-
tions. It may be easily removed and replaced,
and will afford a perfect support.

Hardware and Tools

COUPLING FOR CONNECTING PIPES AND
FAUCETS TO RECEPTACLES.—W. M. ST.
ELMO, San Juan, Porto Rico. The coupling is
constructed with a hollow shank having a

point at its end for penetrating the receptacle,

there being a plurality of levers fulcrumed
around the shank, arms of which close the
openings in the sides of the shank when the
shank is pushed through the opening in the
receptacle, the other arms of the levers being
adapted to be engaged by a nut meshing with
a thread on the shank for holding the first
mentioned arms of the levers against the inner
side of the receptacle while the nut having
a gasket, is turned home against the outer
side of the receptacle.

LOCK AND LATCH.—J.
F. KErRrR. Address the former, Fort Bidwell,
Cal. The invention relates to means for pre-
venting unlawful or unauthorized entry into
buildings, or rooms or closets therein, trunks,
chests, etc. A further intent is to engage a
key or tool used in such unauthorized entry
and hold the same against removal by locking
the lock bolt against movement in either direc-
tion.

PIPE CLAMP.—G. H. NAYLOR, 729 Wallison
Ave., Nevada, Mo. In this case the invention
relates to pipe clamps, and has reference more
particularly to a flexible pipe clamp which com-
prises a flexible member adapted to encompass
pipes of different diameters, with means for
gripping or releasing the flexible member from
the device.

HOSE PIPE COUPLING.—H. FORSMAN,
c¢/o T. J. Borell, Box 9, R5, Fresno, Cal. The
invention provides for unitlng hose sections;
provides means for locklng said sections in
united relation; provides means for drawing
the sections together to prevent leakage there-
of ; and provides means for locking the sections
in service relation.

CLASP.—H. E. GRABAU, 351 E. 83rd St.
New York, N. Y. The invention has for its
general objects to improve and simplify the
construction and operation of a clasp so as to
be reliable and efficient in use, comparatively
simple and inexpensive to manufacture, and
80 designed that a firm grip can be obtained
by the clasp.

TOOL FISHING SOCKET.—C. A. RASMUS-
sEN and R. M. CLARK, care of Burmah Oil Co.,
Ltd., Khodonng, Yenangyaung, Burmah, In-
dia. An object in this invention is to construct
the socket so as to be readily detached from a
tool so firmly lodged as to resist all efforts at
removal, and refusing to yield to pulling and
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jarring, and to allow the withdrawal of the
socket only from the well; and a further ob-
ject is to provide a frangible element within
the -socket, which does not interfere with the
normal operation of the socket, but which,
when broken, renders the tool attaching de-
vices of the socket inoperative to allow of the
withdrawal of the socket from the well.
PLIERS.—F. H. Ri1GGs, 100 Jones St.,
Rochester, N. Y. Among the principal objects
which the present invention has in view are
to provide a tool for drawing the ends of wire
or similar articles together; to provide hand-
operated pliers disposed in paired arrange-

PLIERS.

ment adapted for contracting or expanding the
ends of articles gripped thereby; and to pro-
vide means for expanding and contracting the
interval between individual pliers.

GRASS TRIMMER.—C. C. LIPPEN, 530 Du-
pont St., Roxborough, Philadelphia, Pa. This
invention provides a trimmer which may be
employed in compact spaces dncapable of ac-
commodating a lawn mower or other wheeled
grass-cutting lmplgment or mowing machine,
as well as providing for the facilitation of cut-
ting of grass, hedges, or the like in such
places where the usual shears are used by
avoiding the tedious and tiresome operation
incident to the use of the latter, and also per-
mitting the running of the device along a
straight or rectilinear line of grass or hedge
to be trimmed so that a true cut can be made.

PERMUTATION LOCK.—S. BLAZEK, 402 E.
T2nd St., New York, N. Y. The lock is more
especially designed for use on satchels, va-
lises, trunks, doors, and other articles and
devices, and is arranged to permit of engag-
ing the keeper with the locking bolt irrespec-
tive of the permulation mechanism of the bolt
and to prevent disengagement and unlocking
unless a person is in the possession of the
combination of the lock.

RECEPTACLE HOLDER.—G. H. CHRIS-
TENSEN, 4037 Hirsch St, Chicago, Ill. This
invention relates to receptacle holders or sup-
ports, and more particularly to a device for
detachably suspending a can or other recep-
tacle for containing washing powders and the

like in a convenient place where the same is
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readily accessible when it is desired to use the
contents thereof.

CHALK LINE SPOOL.—E. E. BAILEY, 129
Flower City Park, Rochester, N. Y. This in-
vention is an improvement in spools or rotary
holders for chalk lines, which are used by car-
penters. The holder comprises a flanged spool

CHALK LINE SPOOL.

having a chalk-holder proper secured to one
end, a central shaft on which the spool is
mounted and secured rotatably, said shaft hav-
ing one end constructed as an enlarged disk, as
and for the purpose specified.

Household Utilities
BRACKET FOR GLASS PERCOLATORS.—
R. 8. DARLING, 29 Murray St., New York,
N. Y. This improvement has reference to
percolators and particularly to percolators of
the glass type, and has for an object the
provision of an arrangement of bracket for
holding the parts together and for allowing
a proper manipulation of certain of the parts.
APPARATUS FOR AGITATING MATE-
RIALS.—J. H. GENTER, 13 Golden St., New-
burgh, N. Y. This invention provides an ap-
paratus more especially designed for use in
households as a flour sifter, dough mixer, egg
beater, ice cream freezer and the like, and
arranged to allow convenient and quick in-
terchange of the parts to permit using the

apparatus for the various purposes.

WASHBOARD.—J. W. HoLLAND, 252 Cen-
tral Ave., Newark, N. J. This invention re-
lates to a washboard provided with yielding
means against which the person using the
board may bear so that the said means will
yield to the pressure of a washerwoman in-
stead of offering an unyielding resistance
which is liable to result in injury.

FLY TRAP.—G. C. SKELTON, care of C. P.
Ford, 718-719 Kitridge BIldg., Denver, Colo.
This invention relates to an improvement in
fiy traps. One of the principal objects of
the invention. is to provide a fly trap par-
ticularly applicable to a window screen, the
trap being of such a nature as to be built in
the door or screen, to form a part thereof.

NAPKIN HOLDER.—C. H. RUTHERFORD,
Jerome, Ariz. In this patent the invention is
an improvement in napkin holders, and has
for its object to provide a holder of the
character specified, capable of being supported
from the waist of the wearer and having
means for supporting a folded napkin.

BRACE FOR WINDOW FOOD BOXES.—A.
F. BERNADAC, 511 E. 78th St., New York, N. Y.
This invention relates to improvements in win-
dow food boxes, and has to deal more particu-
larly .with an improved brace for rigidly hold-
ing the window box in either of its extreme
positions without danger of the wind causing
it to swing back and forth.

SLACK ADJUSTER FOR CLOTHES LINES.
—T. T. DUNN, ‘71 Willlam St., Wallingford,
Conn. The inventor provides a pulley of pecu-
liar construction journaled in a U-shaped frame
of novel form adapted particularly for codpera-
tion with said pulley, one end of the frame
being adapted to be secured to a building or
other fixed object or to one end of a looped
line, while the loose end of the line is adapted
to pass partly around the pulley and then be
extended laterally for cotperation with the
frame.

DISPENSING SUGAR BOWL.—M. D.
GREEN, 1191 E. 19th St., Portland, Ore. This
invention provides a bowl with means for pre-
venting the admission of insects, dust, or
other foreign matter thereto; and provides a
dispensing apparatus, simple in construction,

readily cleaned, and easily attached to the

body or containing receptacle of said bowl.

Machines and Mechanical Devices

SLIP JOINT FOR SUCKER AND PULL
RODS.—J. B. DunNLAP, 618 N. Boston Ave,
Tusla, Okla. The invention provides a joint
so arranged that the rods may be connected
directly by moving them laterally with re-
spect to each other, and without the use of
screw threads or the like, thus dispensing with
the time necessary to screw or unscrew the
rods, and with the danger of stripping the
threads, and with the liability of loose joints
from worn threads.

CABLE EXCAVATOR.—A. D. HApSgEL, Com-
mercial Trust Bld’g., Philadelphia, Pa. Among
the objects of the invention is to provide in
combination with a slack cable trackway
adapted to be raised or lowered and tightened
or slackened, a special and novel type of
bucket adapted to be dumped either automat-
ically or semi-automatically by simple manip-
ulation of the power attachments.

GREASE CUP.—E. M. Ers, 22 Morris St.,
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Jersey City, N. J. This improvement has ref-
erence to grease cups, and relates more par-
ticularly to a cup retainer intended to prevent
the loss of the cup proper by the vibration of
the machinery to which the grease cup is at-
tached, and which may cause the cup to move
on its plunger.

CLUTCH.—A. W. WARSEN, 1440 E. 15th St.,
Brooklyn, New York, N. Y. In this case the
invention relates to power transmission means,
and has reference more particularly to means
for coupling a driving and a driven member.
An object is to provide a clutch which is char-
acterized by spreading fingers adapted to dou-
ble the pressure on the friction surfaces.

TRANSMISSION LOCK.—J. McDoNALD. Ad-
dress McDonald & Cameron, care of Trinity
Motor Co., 1915 Commerce St., Dallas, Texas.
The invention has particular reference to a
mechanism for locking the transmission of auto-
mobiles, motor cycles, motor boats, and the
like. It provides a lock casing attached to the
transmission casing and having the gear shift-
ing rods extending therethrough and adapted
to be locked by a novel mechanism including a
sliding bolt for each rod.

CHANGE SPEED GEARING.—R. W. Comp-
TON, Box 399, Higbee, Mo. This improvement
relates to machine elements and has particular
reference to gearing adapted for automobiles or
other machinery where a change from one
speed to another is desired or where varying
speeds in one direction may be provided for in
addition to the reverse drive.

VALVE GEAR.—R. B. SMITH, 103 Glenwood
Ave.,, East Orange, N. J. This invention has
for an object the provision of an arrangement
whereby a valve may be opened to the usual
extent and held open an appreciable time. An-
other object is to produce a valve gear or

VALVE, GEAR.

mechanism for multiplying the movement of
the valve shaft whereby a cam occupying a
predetermined number of degrees of a circle
may open and close the valve and also provide
a period when the valve is held stationary
in its maximum open position.

SAFETY DEVICE FOR POWER PRESSES.
—N. SHEFF, care of Mr. Crain, 518 W. 145th
St., New York, N. Y. The purpose here is to
provide a device for use on foot or power
presses and similar machifiery, and arranged
to prevent the movable press head from de-
scending to final position as long as the oper-
ator’s hand or hands are in position between
the press head and the fixed die.

METHOD OF GATHERING PEAT.—T. Ria-
BY, Station Hotel, Dumfries, Scotland. This
invention is an improvement in methods of
gathering peat from peat bogs and delivering
it where required. According to the inven-
tion, Mr. Ribgy proposes to cut the peat by
means of any suitable excavator in the first
place, to pulverize and disintegrate it in a
peat-cutting machine in the second place, and
finally pump it in the condition of pulp along
a suitable pipe to the point at which delivery
is desired.

DRAWING BAIT FOR WINDOW GLASS
MACHINERY.—P. J. PAQUET, 1300%4 13th St.,
Jeannette, Pa. The invention relates more par-
ticularly to what is known as cold bait, that
part of the machinery which is lowered into
the molten glass and which thereafter, during
the blowing of the glass, forms the head of
the cylinder, and communicates with the in-
terior of such cylinder so as to provide for
the introduction of air to the cylinder con-
tinuously during the blowing operation.

AUTOMATIC EMERGENCY, RETURN
CHECK AND STOP VALVE.—T. B. FoRrD,
407 Broome St., New York, N. Y. The in-
ventor provides an automatic emergency, re-
turn check and stop valve arranged to provide
a check against the return flow of the steam
into the boiler from the main, to isolate the
main from the boiler in case of the sudden
drop of the pressure in the main, and to allow
of manually closing the valve whenever it is
desired to do so.

MANUFACTURE OF BARRELS FOR SHOT
GUNS AND RIFLES.—F. B. WARNER, 96
Chambers St., New York, N. Y. This inventor
provides improvements whereby a highly or-
namental Damascus barrel is produced and
the barrel is not liable to become pitted
through tbe action of nitric or other acids

SCIENTIFIC AMERICAN

incident to the use of smokeless or nitro
powders in the shells fired by the gun or rifie.
GOPHER TRAP.—A. F. RENKEN, Kramer,
Neb. In this improved trap the spear is
formed with a spindle actuated by a torsion
spring, the spindle being disposed along a tubu-
lar body or frame and having at one end a
spur to spear the gopher and at the opposite
end an integral arm to be restrained by a
latch adapted to engage a pivoted trigger.
Rallways and Their Accessories
RAILWAY SWITCH THROWER.—S. LEVY,
60 Matlock St., Paterson, N. J. This invention
relates to railway appliances, and has partic-
ular reference to means for controlling the po-
sition of a switch point from the car, and the
term car in this case covers any type of rail-
way rolling stock from which the movable

RAILWAY SWITCH THROWER.

switch point may be operated or controlled.
Therefore, an object is to provide an attach-
ment for the switch point adapted to be op-
erated by the actuation of one or the other of
several plungers carried by the car and adapted
to be depressed by the motorman or other op-
erator, according to the direction in which the
switch point is to be moved.

Pertaining to Recreation

SHOE LACING.—E. W. Lucas and C. J.
SAUNDERS, care of Garden City Golf Club, Gar-
den City, L. I, N. Y. This invention relates
to sport shoes such as are used by golfers and
others, and it has to deal more particularly
with improvements in the means for lacing the
shoe, and in this regard the invention is not
necessarily limited to sport shoes.

PUZZLE.—J. L. ALLEN, Box 907, Buffalo,
N. Y. The main object here is to provide a
puzzle wherein the movable object consists of
a sphere concealed by an inverted box repre-
senting any well known vehicle, animal or the
like, and which box serves to affect the normal
movement of the sphere and is itself affected
thereby to defeat efforts made to deposit said
movable object within a suitable repository
provided therefor.

Pertaining to Vehicles

AUTOMATIC AIR CUSHION.—G. W. Mac-
KINNON, 96 St. Botolph St., Boston, Mass.
The invention relates to carriages and wagons
and has particular reference to automatic
cushioning devices for use between the frames
and the axles of automobiles or other vehicles,
whereby the shock incident to the bouncing
or recoil of the springs is avoided. The ob-
jects are to make a car ride easier by elimi-
nating all swaying motion; to do away with
pneumatic tires; and to make a car ride con-
tinuously on an air cushion with solid tires.

TRACE CARRIER.—L. H. CHASE, 232 Fill-
more St., Denver, Colo. This invention pro-
vides for embodiment in harness rings or
frames, trace carrier elements of strong  and
simple form arranged to receive the trace
ends in a manner to effectively prevent their
accidental displacement and at the same time
to present an ornamental appearance.

AUTOMOBILE LOCK.—G. RISDON, 224 Ber-
gen Ave., Jersey City, N. J. The improve-
ment refers to locks suitable for use upon au-
tomobiles and other vehicles, and used for the
purpose of enabling the operator to leave the

AUTOMOBILE LOCK.

vehicle in such condition that it cannot be
made to travel except when unlocked. The
invention provides a locking mechanism to be
used in connection with the steering post in
order to prevent the latter from being turned.

LEVER LOCK FOR AUTOMOBILES.—W.
J. MiLEs, 1221 Foster Bld’g.,, Denver, Colo.

The invention relates to improvements in
means for locking levers against movement
when set in a predetermined position. The in-
vention is intended for use in locking the gear
shift lever of an automobile in neutral posi-

LEVER LOCK FOR AUTOMOBILES.

tion in order to prevent the movement of the
machine by its own power when the lever is so
locked. In other words, the object is to lock
the gear shift lever against movement by an
unauthorized person or one not holding a key
to the padlock, which is employed in securing
the parts of the device in the locking position.

ROLLER BEARING.—N. G. KIMBERLEY,
Tottenham. Address J. D. Sprundt, 3 East
India Ave., London, E. C, England. This in-
vention relates to roller-bearings of the kind
comprising two sets of hollow tapered rollers
which run within an outer casing or the like
on correspondingly tapered outer and inner
paths associated with an axle or the like, one
of which inner roller paths may be adjusted
relatively thereto, the rollers of each set being
mounted on pins, the ends of which engage
rings constituting a cage or frame for the
rollers.

SHOCK ABSORBER.—B. J. Dry®r, 15
Broad St, New York, N. Y. The invention
relates to a shock absorber or cushioning de-
vice of the compressed air type and is adapted
to be used in a supplementary capacity to the
usual suspension springs of vehicles by being
interposed between and connected with such
springs and the vehicle body so as to cushion
both the downward and rebound movements of
the body. Mr. Dryer has also invented another
shock absorber for vehicles, and it deald more
particularly with the combined hydraulic and
pneumatic shock absorbing devices and is
adapted to be interposed between the vehicle
body and its supporting springs.

TIRE PUMP.—W. G. WILKES, 505 Seal Ave.,
Biloxi, Miss. One of the main objects here is
to provide means which may be automatically
actuated by the normal operation of a wheel
of the vehicle, and a further object is to pro-
vide means for throwing the pumping means
into or out of operation at will, during the
movement of the vehicle.

AUTOMOBILE LOCK.—W. J. MiILEs, 1221
Foster Bld’g., Denver Colo. This invention is
an improvement in automobile locks, and has
for its object the provision of a mechanism
capable of attachment to existing motor ve-

AUTOMOBILE LOCK.

hicles without change for holding the gear
shift lever of the vehicle in neutral position—
that is, in that position where none of the
gears are in mesh, during the absence of the
owner from the car or whenever else desired.

DUMPING MACHINE.—E. L. GARY, Ana-
moose, N. D. An object here is to provide a
machine adapted to be driven ahead of and to
dump its load ahead of the source of propul-
sion, means being provided whereby the ma-
chine can be drawn after the source of pro-
pulsion subsequently to dumping of the ma-
chine.

BABY CARRIAGE.—G. DICK, R. F. D. No. 2,
Muncie, Ind. This invention provides a car-
riage which may be quickly and easily trans-
formed from a four-wheel carriage to a two-
wheel or sulky carriage, the carriage being
designed to travel on the.two wheels, except
when going over a curbing or the like when
the carriage may be quickly converted into a
four-wheel vehicle to provide for an easy
passage of the curbing.

NoTe.—Copies of any of these patents will
be furnished by the SCIENTIFIC AMERICAN for
ten cents each. Please state the name of the
patentee, title of the invention, and date of
this paper.
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MopERN CHEMISTRY AND ITs WONDERS.
By Geoffrey Martin, D, Sc., Ph. D. New
York: D. Van Nostrand Company, 1915..
8vo.; 351 pp.; illustrated. Price, $2.
This is a companion volume to the author’s

“ Triumphs and Wonders of Modern Chemis-
try,” and treats of certain important and fas-
cinating things which were omitted from the:
earlier work for lack of space. It aims at in-
teresting the cultured general reader in some
of the more marvelous conquests of scientific
chemistry, and narrates the “romance ” of such.
things as explosives, sugar, alcohol, coal tar,
and.common salt. The mystery of the periodic
law is set before the reader, and the light
thrown upon this law by recent advances. in
the study of radio-active elements is clearly
shown. The practical applications of chemis-
try to industry, particularly in their more sen-
sational aspects, are described in the text and
embodied in the numerous illustrations.

INDIVIDUALITY IN ORGANISMS. By Charles
Manning Child. Chicago: The Univer-
sity of Chicago Press, 1915. 12mo.; 213
pp.; illustrated. Price, $1.25 net,

Is the unity of a living organism strictly
comparable to that of a complex machine, or
does this unity itself determine, construct and
harmonize its own elements and modes of ac-
tion? The author of “ Individuality in Organ-
isms” absorbingly discusses the question of
what constitutes an organism and an individu-
ality ; his experiments and deductions indicate
an entirely mechanistic conception, yet one
which differs in many respects from the usual
anti-vitalistic theory. Such involved conditions
and ramified investigations cannot be briefly
summarized ; it can only be said that the au-
thor presents and brings into correlation many
diverse elements, and in comparatively simple
language, supporting his views so ably that his
work i8 worthy of the closest study.

TRANSACTIONS OF THE AMERICAN CERAMIC

Socrery. Volume XVII. Arthur 8.
Watts, Editor. Edward Orton, Jr.,
Secretary, Columbus, Ohio. 8vo.; 815

pp.; illustrated.

The first fifty pages of the Report disposes
of the membership list, the financial statement,
and the rules of the Society. The main
division of the volume is given over to the
papers read at the Detroit meeting held in
February of last year, together with the dis-
cussions these papers called forth. The presi-
dential address dealt with ‘ Our Industry and
the Foreign Trade ” ; sixty-eight other speakers
are reported in full, their subjects ranging
among all the varied and intricate problems
of clays and their working. Many of the pa-
pers are illustrated, and many carry charts of
fire clay tests, weight losses, temperature
curves, and viscosity.

THE PrROBLEMS OF THE CoMING PEACE. By
Felix Mlynarski, Ph.D., Delegate of the
Polish Supreme National Committee to
America. New York: Polish Book Im-
porting Co., 1916. 8vo., 172 pp.

Dr. Mlynarski is a writer of authority om
sociological subjects; his arguments in the
present little work stress underlying conditions
and causes that are not usually considered, or
at least that are generally slighted. He, per-
haps, goes to an opposite extreme in this em-
phasis, but in the determination of what shall
constitute peace with justice—the particular
problem with which the author is concerned—
his attitude must command attention, and the
breadth and depth of his survey of history and
his forecast of probabilities must be conceded.

AN INTRODUCTION TO APPLIED MECHANICS.
By Ewart S. Andrews, B.Sc. (Lond.).
New York: G. P. Putnam’s Sons, 1915.
8vo.; 316 pp.; illustrated.

Applied mechanics, as the author states, is a
difficult subject to teach, and most students will
agree that it is not a subject easy to master.
The author places the blame for this condition
of affairs squarely upon the text-book, condemn-
ing the old-style text as ‘‘a kind of exercise
ground for algebraic manipulation,” and charg-
ing the more modern works with falling into
the opposite error of presenting too much engi-
neering application of the principles of me-
chanics without sufficiently explaining these
principles. His text leans toward graphical
conceptions, and should prove acceptable in the
junior class work of the engineering college, or
to any institution offering a comparable course.

CoLoR AND ITS APPLICATIONS. By M.
Luckiesh, Nela Research Laboratory.
New York: D. Van Nostrand Company,
1915. 8vo.; 357 pp.; 129 illustrations,
4 color plates. Price, $3.

Without any claim to exhaustiveness, this
work includes many phases of its interesting
subject. The treatment is condensed, but gen-
erally adequate, and presents laws and theor-
ies ; mixture methods and terminology; an-
alysis ; photometry and photography; and the
effect of environment on color. It touches also
upon color effects for the stage, in the art of
painting, and in what we have come to know
as “ color music.” Altogether, a wide field of
related facts and suggestions lies between the
covers of the volume and makes it a work of
strong appeal to all who are in any way inter-
ested in this subject, or in one of its many ap-
plications, artistic, industrial, or scientific.
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The Picked Army of the Telepﬁone

The whole telephone-using pub-
lic is interested in the army of
telephone employees—what kind
of people are they, how are they
selected and trained, how are they
housed and equipped, and are they
well paid and loyal.

Ten billion messages a year are
handled by the organization of the
Bell System, and the task is en-
trusted to an army of 160,000 loyal
men and women.

No one of these messages can
be put through by an individual
employee. In every case there must
be the complete telephone machine
or system in working order, with
every manager, engineer, clerk,
operator, lineman and installer co-
operating with one another and

with the public.

The Bell System has attracted the
brightest, most capable people for
each branch of work. The training

is thorough and the worker must
be specially fitted for his position.

Workrooms are healthful and
attractive, every possible mechan-
ical device being provided to pro-
mote efficiency, speed and comfort.

Good wages, an opportunity for
advancement and prompt recog-
nition of merit are the rule through-

out the Bell System.

An ample reserve fund is set
aside for pensions, accident and
sick benefits and insurance for
employees, both men and women.
“Few if any industries,” reports the
Department of Commerce and
Labor, “present so much or such
widely distributed, intelligent care
for the health and welfare of their
women workers as is found among
the telephone companies.”

These are some of the reasons
why Bell telephone service is th
best in the world. :

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES

’v MORTGAGES
70

During 1915 American
farmers had an income
off their farms of over
ten billion dollars.

That was more than
four times their entire
mortgage debt.

Our business is to select
and purchase the best of

these mortgages and offer |

them to you for invest-
ment.

Write for list B 5

George M. Forman & Company
("2 11 South La Salle St, CHICAGO

One Policy One System Universal Service
LEARN TO BE A WATCHMAKER .
Bradley Polytechnic Insti ot n‘“ o;wt.q Blllld a Boat
rif, nois
st Lt sngd it tatek sokon ||| Thoo
(This entire building used ecclu-
sively for this work) S .
Borering. ook, “venei, G pring
‘Tuition reasonable. Board and .
B fooms pes sehoo 2t mederterner. |[| 'With a
Simonds
Saw

The boating and canoeing season Is coming
soon, and there's no better sport for the hus-
American than building his own
canoe or flat-bottom boat. It's a lot more
satisfying to cruise about in the meig

lakes and streams In a crafi bullt by

than in s purchased one. We will send you
free of charge an interesting booklet telling in
detall how to bulld & canoe and row boat, and

are the best saws you could use in boat-building or any other
kind of work. They run easily, their razor-edge goes fast
and true through the toughest wood, and they do not bind
or scrape or require frequent filing. They are made of the
£ 1 iallv t and are 1 d
PRIZES FOR BOYS. We offer three $30.00 cabinets of
tools and b4 other tool prizes to boys who build useful or in-
genious articles of wood. Write for free Label No. 9, giving
all particulars about the prize contest. No expense whatever.

“]f you want saws that cut like diaminde

Ak for saws that are branded Simonds.”’
Write for Booklet No. 9, ‘‘The Professor and the Saw,”
which tells how to build many useful things.

SIMONDS MANUFACTURING CO.
* The Saw Makers"' Fitchburg, Mass.
5Facrores 11 BRANCHES

How Manufacturers Can INCREASE THEIR BUSINESS
Read Carefully Every Week the CLASSIFIED ADVERTISING COLUMN in the
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Some week you-will be likely to find an inquiry for something that
you manufacture or deal in. A prompt reply may bring an order.

Watch It Carefully

Industrial Preparedness for Peace

(Concluded from page 196)

50 miles of New York has renewed the ac-
tivity of its Board of Trade, but, as the
president of the organization writes, “ It
is difficult to make the citizens see the
point.”

One public spirited citizen says it is of
no use to attempt to get his fellow citizens
interested in preparedness for industrial
prosperity. Like Micawber, they are wait-
ing for ‘“something to turn up.” Some-
thing will turn up undoubtedly! I would
be ashamed to quote from some of the
letters I have received from presidents
and other officials of boards of trade and
chambers of commerce. The officials are
not to blame. It is that deadly indiffer-
ence to progress, method, and scientific
staff preparation which has sent only too
many “old and established” business
houses to the junk-pile. Have you ever
walked into one of those offices, where
the boss has been running the business
for “forty odd years’” and brags about
the antique policies which, in reality, are
undermining its stability? Whenever I
go into one of the tombs of business,
where the mummied forms of past glories
are laid out in conspicuous array, I am
reminded of the words of the poet:

“ Standing like Druids of old, with voices
sad and pathetic,
Stand like harpers hoar, with beards
that rest on their bosoms.”

One of the greatest business failures of
the last century was primarily caused by
the mummification of policy, and the
habit of resting upon the glories of a
great name. If a man had known just
when and how to save this great institu-
tion from that dismal failure, and had
offered assistance to the heads of that
corporation, he would have been looked
upon with a benign and fatherly attitude,
and in tones of eternal authority advised :

¢ Sir, we have been in this business for
66 years, we have made many millions of
dollars. Our name stands the highest in
banks and commercial circles. How can
you, sir, hope to advise us?”

The indifference of business men to
great commercial and national crises is
the result of the habit of building a shell
about themselves, like a clam or an
oyster. It is, at first, constructed for pro-
tective purposes, but becomes at last, a
barrier against the friendly influences of
coOperative and intelligent help. My
friend Sam Murray tells a story of Jim
Noonan, a half-witted fellow, who was
sent out into the woods to bring in the
sap-kettle. Jim hitches up the team of
mules to a stone-bolt and drives out into
the woods. It is a very cold day, the
wind is strong and biting. Jim manages
to get the heavy iron kettle upon the
stone-bolt, and walking back of the load,
drives the mules toward home. In order
to get out of the cold blasts of the wind,
Jim conceives the idea of riding in the
kettle. He climbs into it, and makes him-
self cozy and comfortable. Now there
happened to be a culvert in the road,
which rose in the form of a ledge for
about 9 inches above the level of the
roadway. Jim had forgotten it in the
pleasure of his security from the wind.
When the blunt nose of the stone-bolt
struck the culvert, something happened.
It all happened so quickly that poor Jim
imagined for a moment that he had
passed into the land of eternal night.
The “inverted” bowl of Omar had sud-
denly pressed itself down upon him. He
was in a cell much more secure and op-
pressive than that of the Prisoner of
Chillon. The mules returned home with
the stone-bolt, but Jim and his kettle were
missing. The hours passed. When dark-
ness fell it was thought best to send out
a searching party. By the flickering
light of many lanterns, they finally came
upon a strange and marvelous phe-
nomenon. The kettle was slowly making
its way, inch by inch, in little jerky moves,
toward home. Poor Jim! For the sake
of getting in out of the wind, getting away
from the cold and biting blasts of winter,
he had taken shelter in the spacious
depths of the kettle. So long as he could
ride in the kettle, right side up, it was a

splendid thing, but when reversed, and he
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had to bear the burden of its ponderous
weight upon his shoulders, he had to work
his way, inch by inch, in the darkness of
his dome-like cell.

I can never forget Sam Murray’s story
about the syrup kettle. I have found so
many, many business men laboring along
over the roads of business, hidden in the
shell of their own making.

The boards of trade and the chambers
of commerce of the cities and towns of
the country can perform a great service
to the business interests of the various
communities. The officials of these or-
ganizations, however, must have real as-
sistance, real codperation, from every
business man in the community.

It is the duty of such officials to lift
the kettle off the backs of all those poor
devils who are trying to get home—out
of the wind.

“Treasure Island’s” Realistic Ship
(Concluded from page 201)

reality the “ Isle of Pines” south of Cuba,
and the crew has mutinied in good old
piratefashion. Then comes the fight at the
stockade and finally the ¢ Hispamniola ”
gets adrift in the next scene and the audi-
ence is’treated to the sight of Black Dog
and Israel Hands—unhung pirates of the
deepest dye—and they look the part—
fight to a finish while Jim Hawkins in the
rigging is tossed about as he saves him-
self from Israel Hands with his pistol.
The rest of the story, brimful of charts,
mystery and “ pieces of eight,” need not
detain us for our interest lies with the
good ship ‘ Hispaniola.”

A vessel on the stage is usually a
ridiculous example of the stage carpen-
ter’s art. It comes alongside and makes
a few breezy attempts at rising and fall-
ing and all is still; but not so in “ Treas-
ure Island ” where we have an animated
boat 32 feet long which trembles and
pitches and rolls and creaks worse than a
26-knot Channel steamer before the war.
The ship was designed by Mr. George
Vivian and built by Mr. Henry L. Gebhart,
and shows much clever designing, espe-
cially since it can be dismantled for
transportation purposes.

The ship is brought in mounted on a
truck O running on casters. On this truck
is a horizontal cradle A with curved
ends adapted to give the boat a fore and
aft pitching effect by means of the levers
D and the rocker shaft @. The play
is limited by chains and springs. On this
cradle rest, at right angles, three more
athwart-ship cradles B, which support
the ship. These cradles serve to give the
ship a rolling effect through the levers
E F. While normally four men can give
realism by actuating the boat, in practice
it is found that a few stage hands can
apply strength to advantage in simulating
the effect of the choppy seas of the Carib-
bean. The scene from the front of the
stage is excellent; the mechanism and
operatives being masked by sea-green
cloths. An electric fan helps the flag to
flap merrily and the curtain goes down to
delighted applause from those in the bijou
playhouse.

Motor Truck Queries
(Concluded from page 202)

a small hole should be drilled at each
end of the crack to prevent it spreading
any further. The neatest method in-
volves drilling and tapping a series of
holes and screwing in finely threaded
brass rods. A hole is drilled and tapped
and the rod screwed in and cut off flush
with the surface of the water jacket.
A neighboring hole is drilled so that a
portion of the plug just screwed in is
cut away; this is tapped and another
piece of rod screwed in and cut off.
This operation is continued until the
crack is completely filled with the brass
plugs. These are filed flush and a layer
of solder sweated over the surfaces. If
the cleaning is carefully done the solder
will adhere to the cast iron of the jacket
as well as to the brass plug. Another
method is to use a piece of brass plate
about an inch and one half wide and an
inch longer than the crack. This is-fast-
ened to the water-jacket wall by means

of a series of small machine screws which
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fit into tapped holes drilled in the water
jacket. Before permanently securing the
patch a piece of sheet rubber packing is
cut to conform to the patch and punched
with holes to match those in the plate.
The screws are coated with red lead, as
is the under surface of the rubber pack-
ing, and the plate is securely applied to
the cylinder casting to hold the packing
in place between it and the water jacket.
If this repair is carefully carried out it
is not only neat but inexpensive.

J. F. W. writes: We are engaged in
the lumber business and have recently
purchased a three-ton truck fitted with a
stake platform body. We would appre-
ciate any suggestion you could offer for
fitting up this body, particularly with our
requirements in view, to facilitate load-
ing and unloading the lumber.

Answer. A very economical way of
loading lumber, and one that also per-
mits the truck to be kept busy, is to
make a series of cradles that will fit your
truck platform and to load these cradles
when they are on the ground. In this
way the cradles can be loaded while the
truck is making deliveries, and are lifted
in place on the platform when the truck
is ready to receive them. Unloading will
be considerably facilitated by providing
a series of rollers along the truck plat-
form. This is illustrated on page 202.
These may be turned by suitable gear-
ing actuated by a hand crank, and if
a pair of the rollers are interconnected
by means of a driving chain the load
will be easily shifted by turning the rolls.
These rollers also facilitate handling the
loaded cradles as they may b€ lifted by
any suitable means and rolled in place
on the truck platform.

A New Wood Pulp Process

HE chief element of cost in the pro-

duction of the paper on which our
daily newspapers are printed is chem-
ically prepared pulp of wood, though this
constitutes only about 15 per cent of it,
tke remainder consisting of the entire
substance of the tree, excepting bark,
branches and knots. A small proportion
of clay and sizing is added to give the
fabric a surface and make it take the ink
well. The chemical pulp referred to is
cellulose in a more or less pure condi-
tion, made by boiling wood under pres-
sure in a solution of bisulphite of cal-
cium, from which it gets the name sul-
phite pulp.

The discovery of any process for lower-
ing the expense of production of even the
cheapest of papers will in these days of
advancing prices for all commodities in-
vite the interested attention of paper
manufacturers, who are faced with the
problem of overcoming high production
costs caused by the growing scarcity of
raw materials and the general advance in
price of labor as well.as supplies. The
tendency is to cut down the amount of
chemical pulp employed and increase the
proportion of the ground raw wood.

Under ordinary conditions, where ground
wood alone is used as the body of news-
print paper, trouble is experienced in the
formation of the sheet on the paper ma-
chine. The rosin which remains adher-
ent to the wood when it is reduced to
pulp by the action of a grindstone, clogs
the wire meshes of the paper machine
and reduces the speed of manufacture; it
also causes trouble by making the paper
stick to the presses. Then the fibers
which are disintegrated by mechanical
pressure are never of full length, but are
invariably short and lacking in the qual-
ity of toughness that is characteristic of
fibers produced by boiling the wood in
solutions of bisulphite of lime, caustic
soda or sulphate of soda, to form chemical
pulp, or. sulphite.

Various attempts have been made to im-
prove the grinding process so as to over-
come the destructive cutting action of
the stone on the wood fibers and impart
pliability and smoothness to the resulting
pulp., The endeavor has been made to
incorporate mineral loading material, like
china clay or tale, by feeding it with the
sprinkling water at the point of contact
with the grindstone and the pulp wood,
the idea being to soften the friction of
the stone and obtain a crushing rather
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than a cutting and disintegrating action,
but with no pronounced success.

The most promising invention having
to do with the manufacture of a ground
wood pulp, which can be used alone or
with a greatly diminished proportion of
chemical pulp for the production of print-
ing paper, provides -for a preliminary
treatment of the pulp wood with hot wa-
ter under pressure in a closed receptacle.
This is the subject of German patent No.
288,639, class 55a, granted to Leopold
Enge, of Niederschreiberhau, in the Rie-
sengebirge. In this process, by a manip-
ulation of pressures and temperatures,
and without the use of chemicals, the in-
ventor obtains a ground wood .pulp as
white as the ordinary ground wood pulp
made by the standard process, which pos-
sesses the tough characteristics of sul-
phite pulp and is, indeed, deemed capable
of replacing sulphite pulp in the manu-
facture of newsprint paper.

The element of novelty in the process in-
vented by Enge consists of the treatment
of the pulp wood before grinding with
hot water under pressure, the hydraulic
pressure being maintained at a higher
degree than the steam pressure and equiv-
alent to the temperature of the water.
For many years boiled wood has been
employed in England in the manufacture
of a coarse wrapping paper known as
‘“ Nature brown,” the pulp obtained by
cooking wood under ordinary conditions
at temperatures above 212 deg. Fahr., be-
ing greatly discolored. Discoloration of
pulp by the new process is negligible, and
the quality of the product is said to be
vastly improved.

According to the patent specifications,
it is immaterial in the Enge process
whether the contents of the wood boiler
are first raised to the treatment tempera-
ture and then put under pressure, or
whether pressure is applied initially and
the contents subsequently raised to the
treatment temperature. The period of
treatment is said to be shortened when
the pressure is applied after the heat in
the boiler registers 212 deg. Fahr. At this
temperature the equivalent steam pres-
sure in the boiler, completely filled with
wood and water, is 29 1b. per square inch.
As soon as the boiling point of water is
reached the supply of superheated steam
is shut off, and hot water is pumped in
until a pressure of 147 to 191 1b. is regis-
tered, thereby preventing any further
boiling of the water. It is of importance
that the contents of the boiler be not
subjected to a heat in excess of the
equivalent steam pressure. In other words,
the pressure must be inceased as the
temperature rises, since if the pressure
falls the water boils and discoloration of
the wood will ensue. With an average
temperature of 230 deg. Fahr. at 147 to
176 pounds per square inch pressure,
maintained for six hours, a light colored
strong pulp can be ground that is said
to be admirably adapted for news and
book papers. The final treatment in the
boilers before the wood is ready for
grinding consists of the application of di-
rect steam for a period of two hours at
a temperature no higher than 230 deg.
Fahr.

The wood as it comes from the boiler
after this parboiling process will be found
to be three times as heavy as wood cooked
by the older steaming system already re-
ferred to, as it is heavily saturated with
water, having been cooked to the core.
The grinding of the wood is effected with
stones of the same grain as that used for
ordinary white mechanical pulp. As the
fibers are more swollen and softer than
those of ordinary ground wood the per-
forations in the centrifugal apparatus
for the extraction of surplus water are
enlarged to .043 inch. The pulp must be
beaten smooth and smeary, rather than
coarse and short.

The new process has excited the live-
liest interest among paper manufacturers
both in this country and in Europe; the
periodicals of the pulp and paper indus-
try are publishing articles descriptive of
the process and product, and eminent ex-
perts in paper technology have consid-
ered the subject one worth devoting their
time to investigating.

207

The Guarantee

Equip opposite wheels—
at the same time—one
with a Goodyear S-V, one
with any other standard
truck tire of like rated
size, bought in the open
market.

If the Goodyear S-V fails
to cost less per mile than
the other, we will refund
you its full purchase price
—making the
S-V free.

Goodyear

0

Until April 1st

An S-V Free
If It Fails This Test

HE motor truck is a juggernaut which will grind the
life out of tires if they are not all they ought to be.

Itis amonsterwithaninsatiableappetite,whichfeeds
on poor tires or tires which are only passably good.

No demonstration a whit less definite than the S-V
Goodyear demonstration should satisfyany business
man who buys truck tires.

And he himself, or some trusted lieutenant, should do
the buying; and know every detail of the S-V
demonstration.

In the face of such conclusive proof as the S-V has given,
over and over again, of a lower cost per mile, no
one should choose a tire with a record less positive.

Some weeks still remain of the six months’ extension of
our offer set forth in the box above—which will be
given you in writing upon application to the nearest
Goodyear Branch. :

Any Branch will gladly give you the details of a demon-
stration, that invariably results in removing the
last lingering doubts that any business man may
hold on the subject of motor truck tires.

The Goodyear Tire & Rubber Company

AKRON, OHIO

(JOODEYEAR

TRUCK TIRES
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LARUDA

]..P Stewart

esfMoiorTruck‘“ N‘\

The Right Motor Truck

The tendency of today’s business man is to buy real

value. Price is no longer the prime consideration. Real
value depends on the cost of service rendered —not on
first cost.

This is significant. It shows the trend of the time
toward better merchandising, It is especially vital in
the field of motor trucks.

The Lippard-Stewart is not a price truck. We have
built with quality and real merit in mind.

We have worked on the principle that cost should be
distributed over the life of the truck; that cost per parcel
delivered, or per ton of freight hauled, is the vital con-
sideration.

Materials, design, workmanship — all typify what is
best in motor truck construction.

We have built, not the cheapest, but the least expen-
sive truck. The distinction is a real one; one which, for
real efficiency, commends the Lippard-Stewart to dis-

criminating buyers. % //

%-Ton, 34-Ton,
Pmmdent

1-Ton, 1%-Ton and
2-Ton Motor Trucks.
Lippard-Stewart Motor Car Co., 226 West Utica St., Buffalo,N.Y.
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MARCH 4th, 1916
NEVER have the people of the United States faced

a more critical period in their industrial and com-
mercial development. Never have we beheld a more
glittering prospect of untold prosperity. But it is not
to be ours for the asking. We must exert ourselves
to the utmost or we shall lose it.

In order to bring this clearly to the attention of everyone in the
United States, the Scientific American will publish a special
Industrial Number on March 4th.  Articles are being prepared
by specialists which will tell how we may develop our national
efficiency to a higher plane. They will tell of the enormous
natural wealth of this country. No country is endowed with

eater resources. In no country is the efficiency of labor higher.

here will be articles on our new industries and on industries
that we should develop in order to make ourselves industrially
independent. There will be instructive information on the enor-
IJ mous wealth in our waste heaps.

By concrete examples the vital importance of co-operation
between manufacturers and the research departments of our
technical institutions will be emphasized. These articles will be
additional to the regular Scientific American material.

A Colored Cover by Gerrit Benneker

“ Price 15 cents At all newsstands
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Kindly keep your queries on separate sheets
of paper when corresponding about such mat-
ters as patents, subscriptions, books, etc. This
will greatly facilitate answering your ques-
tions, as in many cases they have to be re-

The ful name and address
should be given on every sheet. No attention
will be paid to unsigned queries. Full hints
to correspondents are printed from time to time
and will be mailed on request.

ferred to experts.

(14048) J. J. C. asks: I am writing to
ask whether or not there have been any prac-
tical’ applications of inventions of electric mo-
tors which use a non-magnetic metal. If you
know of any applications, about what has been
the efficiency in respect to other motors, that
is standard motors? I have witnessed the dem-
onstration of an electric motor which uses an
aluminum disk outside of the coil in place of
an armature of the regular type. It has a very
high speed and delivers a lot of power to pul-
ley wheel,. The inventor claims an efficiency
equal to the standard motor for the amount of
current consumed. The coil is circular, in
form of a large doughnut. The soft iron core
is wrapped at a number of separated intervals
with insulated copper wire. This coil is held
stationary from its center by an expanding
foot fastened to a base support., The armature

‘| is replaced by two aluminum disks which fit

face to face like inverted saucers, partially sur-
rounding the coil. These disks are keyed to
shaft which passes through their center as well
as through the center of the coil, in such a
position that they can revolve about the coil.
The present application uses an a. c. current
three phase. For the weight of the material
in the motor it delivers more power than any
standard motor I have tested. I was not
equipped for meter tests, Its strong points
are cheapness of manufacture and low upkeep
cost, and inability of being burned out by over-
load or shorting. I have personally held the
motor while full load current was passed into
it. After a little the aluminum disks will
warm up and probably if held long enough
would get het. Any information in regard to
non-magnetic metals being used in motors, I
will be much obliged for, I append a rough
sketch in order to better explain the appear-
ance of the motor. A. The motor which you
describe is an alternating current motor with
a rotary fleld. Such a field generates by in-
duction currents in the disk which causes it to
rotate with the rotation of the field. A num-
ber of rather spectacular experiments have
been developed from this phenomenon. It looks
strange to see a metal disk rotating rapidly
with no visible driving force. The motor will
not run with a direct current. The disk heats
because much of the current generated in it is
converted into heat. The disk may be of any
metal. Magnetism has no connection with the
rotaticn. The motion is produced by the action
of the rotary field, causing electric currents in
the disk. Motors made upon this principle do
not have simple disks of metal, but have some
form of coils which is equivalent to an arma-
ture, although it is called a “ rotor,” since it
turns. The action is that of a transformer,
the field, or “ stator,” as it is called, is the
primary and the secondary is the arrangement
of conductors which carry this induced cur-
rent. In some forms the name ‘ squirrel cage”
is given to it, from its resemblance to the ro-
tating drum of a squirrel cage.

(14049) F. K. J. asks: How many types
of detectors are there in common use and
what does each, briefly, consist of? A, The
most common detectors are the crystal, elec-
trolytic, magnetic and valve types. The former
consists of a suitable crystal possessing cer-
tain rectifying properties, on which rests a
fine point of wire. There are also other vari-
ations of the crystal detector in which tweo
crystals are employed in contact with each
other. The crystals employed in these detectors
have the power of allowing all impulses of a
certain polarity to pass through them, while
other impulses are barred, causing them to
‘'seek another path which is offered by the
telephone receivers connected in the -circuit.
The electrolytic detector, although in common
use several years ago, has been practically
abandoned. In sensitivity, however, it ranges
very high, but the simplicity and cleanliness
of the crystal detectors caused their adoption
in preference to the former. The electrolytic
detector consists of a suitable container for
a weak acid solution—usually a 20 per cent
solution of nitric or sulphuric acid—to which
contact is made in some suitable manner, while
into the liquid or electrolyte dips a fine, hair-
like piece of platinum wire, connected to the
other side of the circuit. A battery and a
pair of telephone receivers are employed in
connection with the electrolytic detector. The
potential is adjusted by means of a poten-
tiometer—a form of rheostat or adjustable
resistance—until the bubbles of gas formed at
the point of the wire practically insulate the
point and prevent the further flow of battery
current which is then on the verge of breaking
down the thin film of insulating gas surround-
ing the point. According to the generally ac-
cepted theory, the feeble, high frequency cur-
rent of the received waves, fiowing to the
point of the platinum wire, is of sufficient

power. to penetrate through the gas film,
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1Y) 86666060000 0006066000000000303660
The combined subscription rates and rates to foreign
countries, including Canada, will be furnished
upon application.
Remit by postal or express money order, bank
draft or check.

Classified Advertisements

: Advertising in-this- column is 75 cents a line. No less
than four nor more than 12 lines accepted. Count
seven words to theline. All orders must be accompanied
by a remittance.

BUSINESS OPPORTUNITIES

FASTEST SELLING PROPOSITION OUT. Fully pro-
tected territory on auto tire power pump appliance for all
cars. Absolutely new. Not attached to engine. Retails
$5.00. Can make $3000 to $5000 in this county in year
with our wonderful co—onemt.lve selnng plan. Write NOW

for full Auto A Co., 5642 8. Btate 8t.,
Box 13, Chloago. .

HELP WANTED

CIVIL SERVICE EXAMINATIONS open the wny to
good Government positions. I can coach you by mail
at small cost. Full particulars free to any American
citisen of eighteen or over. Write today for Booklet
CE-25. Earl Hopkins, Waahington, D. C.

INQUIRY COLUMN

READ THIS COLUMN CAREFULLY. You will
find inquiries for certain classes of articles numbered in
consecutive order. If you manufacture these goods write
us at once and we will send you the name and address of
t.he party desiring the information. There is no charge

thlsaervloe., Incmvcan 1t 43 necessary to give the
uumber of the inguiry. manufacturers do not re-
spond promptly the lnquiry may be repeated.
MUNN & CO., Inc.

Ingquiry No. 9450. Wanted the name and address of
a manufacturer who can build a light ulmple motor for
light automobiles and for portable farm work.

Inquiry No. 945]. Wanted the name and address of
a er of hinery for ki egg

Inquiry No. 9452. Wanted the name and address of
a manufacturer making machinery for the production of
Tannic Acld from the Mangrove plant.

Inquiry No. 9453. Wanted the name and address of
a maker of a machine for washing and drying bristles;
also machine for cetting, combing and aseorting. bristles.

Inquiry No. 945¢4. Wanted the name and address of
a manufacturer of a machine for sewing-the mouths of
bags which- will make a lug at each end in addition to
sewing the mouth.

Inguiry No. 9455. med the name and address of a
mantfacturer of 1 cloth, rub-
ber, and drill cloth

Ingquiry No. 9456. Wanted the name and address of
manufacturers for Thorla
Nitrate from Monasite sand.

Inquiry No. 9457 Wnnuu!l the'nmel ::id address of

Inguiry N 094 ‘Wanted the name and address of
a manufacturer of special door springs provided tor the
adjustment of tension of heavy coil springs. Further
particulars on application.

Ingquiry No. 9459. Wanted the name of a manufacturer
of a small simple detonating burglar alarm which can be

easily applied to doors and windows.

500 TYPEWRITERS AT
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VEEDER
Counters

register reciprocating
movements or revolu-
tions. Various desi
fit machines in almost
every line of business.
Probably there is one
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and Fine Castings. 18 Sargeant St.
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STANLEY ¢45”° PLANE

SEVEN TOOLS IN ONE

1.—Beading and Centre Beading Plane.
2.—Rabbet and Filletster Plane. 3—Dado
Plane. 4—Plow Plane. 5.—Matching Plane.
6.—Sash Plane. 7.—Superior Slitting Plane.

A very practical and use-
ful tool for Carpenters, Join-
ers, Cabinet Makers, Pat-
tern Makers, or any artisan
interested in wood work-
ing of any description.

LIST PRICE, $7.00
For Sale by All Hardware Dealers

Send for special 12-page Booklet
describing in detail this most
interesting tool.

STANLEY RuLE & LeveL Co.
New Britain, Conn. U.S.A.

“A Fast Brush for the Ponies”

Several Million Persons in the United States
are continually using

WHITING-ADAMS

BRUSHES

Their use insures Economy of Cost
and Perfect Results
Send for lllustrated Literature
Manufactured by

John L. Whiting-J. J. Adams Co.
BOSTON, U. S. A.

Brush Manufacturers for Over 100 Years

Whiting-Adams Brushes Awarded Gold Medal, the high-
est award at Panama-Pacific Exposition, 1915

| SEuR PIULING
< HOUNTAINGEY
(oumca s [RTRRNSPAR CKRUB

Talking Machine Owners
Let us tell you how $1.00 will double the
efficiency of your talking machine by the
use of a Morse Clarifier. Information
and circular matter FREE. Please write
MORSE BROS., 500 Andrus Bldg., Minneapolis, Ming.

FUEL SAVING

WITTE ENGINES

Kerosene, Distillate, Gasoline, Gas.
SOLD DIRECT FROM FACTORY. S-YEAR GUARANTY.
4H-P 869.75%3 H-P $97.75;

R
2 H-P $34.95; 3 H-P $52.50;
8 H-P $139.65; 12H-P $197.00; 16 H-P $279.70; 22 H.
$359.80. Portable Engines Proportionally Low.
Prices F. O. B. Factory,

Besides lower price, WITTE engines use less fuel
per H-P hour— from one-fourth to one-third less—
enough savingin a year to pay entire cost of engine.
Easy_starting; no cranking. Our 28 years engine
buildin gmakes this higher quality for iou , at a small
one pro%t forws. Used for all kinds of work.

‘Write us, 80 we can send you by
Mﬂﬁ return mail, full information.
WITTE ENGINE WORKS,

2473 Oakiand Avenue,
KRansas City, Mo.
2473Empire Bidg.
Pittsburgh, Pa.
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which, as already stated, has just been able to
hold back the Dbattery current. The momen-
tary breaking down of the insulation allows
battery current to also pass, which causes
the signals to be heard in the telephone re-

ceivers. However, the instant the high fre-
quency current stops, the battery current
causes the gas to again form and insulate

the point. It will be appreciated that the
action of this detector is entirely automatic.
The magnetic detector consists of two wind-
ings, one placed over the other, connected
respectively to a pair of telephone receivers
and to the aerial and ground -connections
through the tuning apparatus. Through the
common center of both coils passes a continu-
ous and moving band of soft iron wires, driven
by a clockwork motor. Two horse-shoe mag-
nets are placed near the two windings and the
iron wire band. As to the operation of the
magnetic detector, it is best expressed by
J. A. Fleming in his work, “ The Principles
of Electric Wave Telegraphy,” as follows:
‘“ When the band is driven forward the portion
of the band nearly opposite to the magnet
poles becomes magnetized, but, owing to mag-
netic retentivity or hysteresis, that portion,
in virtue of the motion of the band, is shifted
forward in the direction of rotation, and is
not therefore suited symmetrically with re-
spect to the poles. If an electric oscillation
passes through the oscillation coil, it annuls
the hysteresis of the iron, and this magnetized
portion slips back suddenly into a position
exactly opposite to the magnetic poles. This
amounts to moving a magnetic pole through
the coil connected with the telephone, and it
creates an induced current in this latter coil,
and hence a sound in the telephone. The
extreme sensitiveness of the telephone to in-
duced currents bestows upon the whole ap-
paratus a very great power of detecting feeble
electrical oscillations. When used to detect
electric waves, the oscillation coil is connected
in between two aerial wires or betwcen one
aerial wire and the earth.” Lastly, the valve
type of detector is perhaps of greatest in-
terest because it is fast replacing all other
forms of detectors. Briefly, the gas valve—
taking the Audion as an example since that
form is the most generally used—-consists of
a miniature electric lamp, with a filament of
tantalum or tungsten, a small plate of nickel
arranged parallel to the filament, and a grid-
shaped wire interposed between the filament
and the nickel plat~. In the standard form of
Audion there are two filaments; one filament
is used until it becomes exhausted and the
other is then pressed into service, resulting in
the doubling of the life of the lamp. The
filament is supplied with current from a
storage battery usually of a potential of about
five volts. A rheostat is inserted in the fila-
ment circuit so that the current can be ac-
curately regulated, for the sensitivity of the
detector depends to a great extent on main-
taining the filament at a critical temperature.
Another battery is also required in the oper-
ation of the Audion; this battery being com-
posed of a large number of cells furnishing
current of a potential variable from 15 to
40 volts. The positive or 4+ lead from the high
tension battery is connected through a pair
of high resistance telephone receivers to the
nickel plate in the Audion bulb; the negative
or — lead, on the other hand, leading to one
side of the filament. The other side of the
filament is connected to the tuning apparatus.
The grid is also connected to the tuning ap-
paratus. The Audion is not that of a simple
rectifier or valve, but rather that of a true
relay device. The high frequency oscillatory
current of the incoming signals appears to
hridge the Audion detector as long as it flows
through it, enabling the high tension current
of the telephone circuit to flow across the
gap and cause audible signals to be heard in
the telephone receivers.

(14050) P. M. C. asks: I am in the
compressed oxygen business and often a ques-
tion comes up that cannot be settled without
a reliable formula; for instance, a short time
ago I had the occasion to find the weight per
cubic foot of oxygen at 72 degrees I'. I was
unsuccessful and have not located one. Can
you diréct me to a text-book that would give
formulas for determining this weight, and for
all formulas concerning compressed gases, high-
pressure cylinders, etc.? A. The weight of a
cubic foot of a gas at any temperature is
found from its weight at the freezing point
and its expansion by heating. If the pressure
remains the same and the expansion is due
wholly to the change of temperature, the
weight will be inversely as the volume. Thus
if a cubic foot should expand to 2 cubic feet
at the same pressure, the weight of a cubic
foot would be reduced to ome half its former
value. For moderate changes of temperaturc
all gases expand very nearly the same. This
expansion for each degree Fahr. is 1/459 of
the volume at the freezing point. If a gas is
heated to 72° Fahr. it will expand 40/459 of
its volume at 32° F. There will remain in the
original cubic foot of space 419/459 of the gas,
and it will weigh 419/459 of its former
weight. One cubic foot of oxygen weighs
0.0892 1bs. Avoir. and 419/459 of 0.0892 Ibs.
will be the weight of a cubic foot of oxygen
at normal pressure and 72° Fahr. You will
find the weights of a cubic foot of most gases
on page 176 of Kent's Mechanical Engineer's
Pocket Book, which we send for $5.00 post-
paid, For a compressed gas, you can find the
weight per cubic foot at atmospheric pressure,
or approximately 15 lbs. per sq. in., from the
table. For each 15 lbs. gauge pressure the
weight of gas increases proportionately, At

“Remove the |

Your men blindfolded—how much
work, what kind of work could they
do? Yet do you realize that o an
extent you blindfold them, when you
compel them to work in a dark plant.
If your plant were flooded with
daylight, your employees would then
work at maximum efficiency. Simply
because they could see better, they could do
more work, and better work., Tests of the
most stringent kind
provethis. Enlightened
self-interest, not philan-
thropy —th e certain-
ty of increased divi-
dends, this alone
should impel you to
give your employees
~more light.

Send for This Free
Book “More Light”

This book will open
your eyes to the close
connection between
daylight and your
profits; shows howyoucan increase your day-
light 199, to 36%. It tells how over 3000
of the biggest plants in the world now do
this. It tells the story of Rice’s Gloss Mill
White; how Rice’s helps increase the out-

AN

Reg. U. B, Pat, Off.

.-_é:"/‘- é‘ " + .

i df ld "
INAIOCIAS!
put of workmen—how it decreases accidents
—how it saves large sums of money because
it remains white longer—how it makes ceil-
ings and walls sanitary, because they can
be washed like tile—how it saves as much

as three-quarters of an hour electric lighting
every day in a huge plant!

Rice’s is the only oil paint giving a
glossy, tile-like, white finish. By the Rice
Method, it can be applied ower old cold-
aater paint, It is made by a special proc-
ess, discovered and
owned exclusively by
the makers. There is
no substitute. Repeat-
ed tests have shown,
without a single ex-

ception, that Rice’s

= remains white longer

y __  than any other gloss

% paint. Users are pro-

' tected by the Rice
~ Guarantee.

On Concrete Sur-~
faces—On inside con-
crete Rice’s Granolith
makes the best pos-
sible primer for a second coat of Rice’s
Gloss Mill White—giving a g'ossy, tile-like
finish at no more expense than lead and oil
paint. RICE’S GRANOLITH.

Write today for the free book ‘“More Light.””

U. S. GUTTA PERCHA PAINT CO., 23 Dudley Street, Providence, R. I.

—_ Turna night into day.
‘8:00 candle power.

where" Tamp, Weath
use anywhere as a . eather
proof. {?hr house, barn, garage, camp
and around the farm. Write for big free
] opportunity to farmers,
stockmen and motorists, Agents make
b . Write tonight.
ACORN BRASS MFE. CO., 576 Acorn Bldg., Chicagn

Send Now
$1.00 for
32 Issues

STUDENT'S ART MAGAZINE
for ISTSwd ART

Students, Publish-
5 es and Criticises
Cash Art Assignments, Lessons and Ar-
ticles on Cartvoning, 11lustrating, Design-
ing, Lettering and Chalk-Talking. Critis
cises and publishes amateurs' work. Inter-
esting | Helpful! Artisticl Satisfy you or
money back. 10¢a copy. Send $1 now
for a year, stamp$ o bill to the editor,
.M od, Dept. 132

HAND DRILL—Fast
or slow speed; changed
by a finger -touch on

shifter (=), and without re- *

moving drill from the work.

1le et

No. 1445—3-Jaw
No. 445—2-Jaw

Length, 15 inches. Weight, 3% lbs. $3.00

"YANKEE" TOOLS Qrake Betzi Inechanica
Your dealer can supply you

YANKEE ™ Breast and Hand Drills are made in 14 different
styles and sizes. Write us for ** “Yankee’ Tool Book™

NORTH BROS. MFG. CO., Philadelphia

4. Aoy What
1o Q

Musicq

a7

interprets fifty typical examples of
penmanship. You will probably find
your style among them. You can
obtain a copy with 12 different pat-
terns of Spencerian Steel Pens for
10 cents. Send at once—a new
edition (limited) is just off the press.

SPENCERIAN PEN COMPANY
349 Broadway, New York

Handwriting
‘**QR eve alsw~

W
Lnlepr af g

ERE’S a booklet of 32 pages which tells all about the traits of
character and kinks of temperament indicated by handwriting.
is written by William Leslie French, the famous Graphologist, and it

Your

pucrzt ¢
USSPV 4

It

SPENCERIAN PEN COMPANY S A
349 Broadway, New York

I enclose ten cents for samples of Spen-
cerian Steel Pens and a copy of the book,
“What Your Handwriting Reveals."

Name
Street No
City
State
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Manners and deportment are as
necessary a part of a girl’s edu-
cation as her text-books.

usages,dancing, graceful carriage,
poise, belong to the curriculum
of every good school for girls.

The announcements of the best schools can
be found in Scribner’s Magazine every month.
If detailed information is desired, address

ers
School and College
ServiceDep

Scribner Building, Fifth Avenue
Room g5 - -

Social

artment
to X ork

Do Business by Mall

It’s table, with accurate lists of pros-
pecta. catalogue contains vital informa-
tion on Mail Ad Also nm and
quantity on 6,000 na mmlmrt s 99%

. Such as:

‘War Material Mfrs. Wealthy Men

Cheese Box Mfrs. Axle Grease Mfrs.

Shoe Retailers Auto Owners

Contncwn Tin Can Mfrs.

Farmers, Fte.

Write for llnl valuable reference book;
prices and samples of fac-simile letters.
Have us write orrevise your Sales Leuters,

Ross-Gould, 206-K Olive Street

also

Ross-Gould

Mailing
ISTS S+t.Louis

Deafhess

Mastered ~"‘_‘ -

The day of imperfect

hearingis past Science rivals nature in the mar-
velous new 1916 Mears Ear Phone, thin reoexver model
«=the world' greatest hearing device. It transmits
@ound without blur. Write today for our 16 d.yl free trialoffer.

~ Perfect Aid to Hearing

The Mears is the only scientific instrument for
the deaf. It marvelously covers 96 degrees
of sound, every range of tone of the human ear.

he
Wnte forFree Bgfok g":_fﬁimkm};gm

for it tod I about
our 15 days’ free trial offer and low dlroct
laboratory price. If eonvenient to New York
call for demonstrati

MEARS E.AR PHONE CO.

Desk 2391 45 W.34th St.,N.Y.

Valuable Books of Instructionand Reference

ific American Cyclopedia of Formul Concrete Pottery
and Garden Furniture—Scientific American Reference Book—

Experimental Science—Handy Man’s Workshopand Laboratory
MUNN & CO., Inc., Pablishers, Woolworth Bldg., New York

We are looking for improvements, PLAYER Pl ANOS

suggestions and inventions on
What have you? Also inventions, etc. on PLAYER PIANOS
operated by electricity.
PLAYER PIANO PATENT PURCHASERS AGENCY
P. O Box 178 Madison Square, New York City

The books are
FREE.You onlypay
for two magazines
that you should be
reading and you
pay less than what
the magazines
would cost you on
the newsstands!
And you may pay
for the magazines
in easy payments.
Don’t delay send-
ing your coupon.

4 new volumes
—35 stories—over
1000 pages—300,000
words—good paper
—new type—bound
in handsome red
cloth binding—uni-
form edition with
titles stamped in
gold.

Morgan Robertson’s 35 wonderful new stories in four handsome
red cloth volumes (bound in red leather if you love the feel and look
of a well bound book) crammed full of the creations of a genius!
Stories of strange adventure that will set your heart racing like a
twin six engine! Stories that will send your imagination peering
over the brink of the spirit world. Stories of humor, laden with
laughs, that will pull your feet back to old Mother Earth, Y e
35 stories—one a complete novel of 70,000 words— ¢

METROPOLITAN
“Sinful Peck,” Morgan Robertson’s greatest character 4 42 fouth hw.
creation. Of this book IRVIN COBB said, “Sinful ¢  &nter my eub-
scription for Met~
Peck belongs in the same immortal company with Long ¢ ropolitan 18 months
John Silver and Robinson Crusoe”’ —over 1000
pages—four volumes. Uniform edition. (The Pkl Il

months, and send
# MorganRobertson’s New

. ’ o .
Metropolitan and McClure's Recognition a0 106 and agree to

.o 4 *4 months to pay for my sub-
detlon) G / _scrintion.  The books are mine
FREE

PLEASE NOTE. If you prefer to remit in one payment, send

$3.75 for books in cloth binding, or $5.75 for beautiful full leather " Name............. T I T
binding. /7 st
Canada and foreign subscriptions, postage extra. reet...... E A A srssssnn

Magazines may be sent to different addresses if desired. ’
If you are at present a subscriber to either magazine, 7
Yyour subscription will be extended.

City and State...coeeeeeeeceenes

* Change terms of payment to 6 months
4 if you prefer beautiful full leather binding.

15 1lbs. on the gauge one volume has been
pumped into the cylinder, at 30 lbs. two vol-
umes, etc,, and the weight increases according-
ly. This is true only if the gas is allowed te
cool to the original temperature after it has
been heated by the pump in compressing it.

(14051) O. L. M. asks: I desire that
you give me correct information as to the
shortest day of the year and the longest. Also
what are the correct dates that the sun
crosses the equator line. A. The phrase
“ shortest day ”’ and * longest day” have two
senses. They may refer to the time from sun-
rise to sunset, and they may refer to the time
from midnight to midnight, or noon to noon.
If your inquiry is for the shortest time from
sunrise to sunset, the shortest day is the day
of the winter solstice, which in 1915 was De-
cember 22nd and in 1916 will be December
21st. The fact that February has 29 days
this year moves the date of the winter solstice
back. The longest time from sunrise to sun-
set is that of the summer solstice. In 1915
this was June 22nd, and in 1916 it will occur
on June 21st. If the longest time from mid-
night to midnight is intended by the inquiry,
that day is January 2nd in 1916, the day when
the earth is nearest the sun and is revolving
swiftest around it. T'he shortest day in 1916
is July 3rd, when the earth is farthest from
the sun and is moving slowest. The sun
crossed the equator last September on the
23rd. It will cross the equator March 20th
in the morning, and again on September 23rd,
when autumn begins. These events vary in the
month and do not occur on the same day of
the month. It is, however, commonly stated
that the equinoxes occur on the 21st of March
and September. This statement is not accu-
rate.

(14052) W. F. V. asks: 1. How many
cubic feet of hydrogen and oxygen gas can
e obtained from omne cubic foot of water by
the electrolytic method; also what amperage
and voltage is required to produce this amount
of hydrogen and oxygen in a given length of
time? 2. Is there any chemical that can be
mixed with the water that will hasten decom-
position, or aid the electric current to tear
apart the elements that compose water? 3.
What is the largest amount of hydrogen and
oxygen that can be produced in a given length
of time by any method now known? 4. Is
there any books that deal with this subject
exclusively and where can they be had? A.
1. One cubic foot of water contains about
1,230 cu. ft. of hydrogen gas and half as
many cu. ft. of oxygen gas. Ior the comner-
cial production of these gases by the electro-
lytic method an e. m. f. of about 3 volts is
employed. To separate a cubic foot of water
into oxygen and hydrogen about 244 kilowatt-
hours are required. 2. If iron electrodes are
used, the water should have about 15 per cent
of sodic hydrate dissolved in it. If lead ele>-
trodes are used, sulphuric acid is added to the
water. These substances are not used up in
the process but serve to render the water a
conductor of the electric current. Pure water
only is added from time to time as it is de-
composed into its gases. 3. The quantity of
gases produced in a given time is limited by
the size of the apparatus. If you wish a
large quantity you must have a large outfit.
4. We can furnish you with Englehardt's
Electrolysis of Water, translated by Richards,
for $

(14053) F. P. C. asks: Can you give
me a formula for preparing a glue or cement
for use on paper, that is transparent to a
certain extent, that will be insoluble in cold
or hot water, and that will not stain the
paper to which applied? A. Our Cyclopedia
of Receipts, which we send for five dollars,
postage paid, contains a large number of re-
ceipts for waterproof glues, which are in-
soluble in hot or cold water. They generally
are made with a chromate and become in-
soluble by the action of light upon the glue
after its preparation. You will find these re-
ceipts upon pages 311, 312 and 335.

(14054) C. E. E. asks: If a body of
water at a temperature of 40° were absolutely
confined in an unbreakable vessel, and the tem-
perature lowered indefinitely, would the pres-
sure caused by the crowding of the molecules
lower the freezing point sufficiently to keep the
liguid from crystallizing? A. Water cannot
freeze unless it can expand, and if ice is com-
pressed to the volume which the water had be-
fore it froze it will turn back to water. Ice
can be melted by pressure only at a tempera-
ture lower than 32 degrees Fahr, The experi-
ment has been performed many times. This is
expressed in the books by saying that the
freezing point of water is lowered by pressure.
This is true of very few materials. Most sub-
stances have their freezing points raised by
pressure and melting is prevented by pressure.

(14055) W. B. C. asks: Kindly
advise me if there is any difference in the
thermal conductivity between cast iron and
wrought iron; in other words, will one trans-
mit more B.t.u. than the other? Is the ther-
mal conductivity of a substance dependent on
its thickness entirely? All this in connection
with a hot air furnace. A. The conductivity
for heat is about one quarter greater in
wrought iron than it is for cast iron at the
same temperature. The thermal conductivity
of the same material in different thicknesses
would vary with the thickness. That is, if a
definite difference of temperature were main-
tained on the opposite sides of a plate of
metal, the amount of heat which would pass
through the plate per minute would vary as
the thickness of the plate,
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LATHES AND SMALL TOOLS
_ “_ST AR” LargeLine of

Attachments
2 For Foot

~ or Power LATHES

Suitable for tine accuratework
in the repair shop, garage, tool
room and machine shop.

for Catalogue B

SENECA FALLS MFG. CO.,
695 Water Street
Seneca Falls, N. Y.,U.S.A.

The “BARNES”’ Positive Feed

Upright Dirills

10 to 50-inch Swing
Send for Drill Catalogue

> W. F. & Jno. Barnes Co.

Established 1872

1999 Ruby Street

GROBET SWISS FILES

years. We send postpaid as an in-

receipt of $5.00 This is a chance to get a set of

109 Fulton Street New York City
terms. Many styles and sizes for all purposes

g Are the standard of excellence in
troducer 48 flles especially adapted
flles yow’ll apureciate and we’ll get future orders.
WELL?:55“ WELL
PAYS
‘Write for Circular.

Rockford, Illinois
files, and have been for over 100
i (. t0l makers and machinists on
MONTGOMERY & CO.
Own a machine of your own. Cash or easy
WILLIAMS BROS., 434 W. State St., Ithaca, N.Y.

MASON’S NEW PAT. WHIP HOIST

for Outrigger hoists. Faster than Elevators, and hoist

direct from teams. Saves bhandling at less expense.

Manufactured by VOLNEY W. MASON & CO., Inc.
Providence, R. 1., U. S. A

NOVELTIES & PATENTED ARTI

MANUFACTURED BY CONTRACT.

PUNCHING DIES
LIGHT AUTOMOBILE STAMPINGS

E KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND. 0
We mant.facture METAL
SpEcrALTIES Of all kinds,

lNVENTORS to order; largest_equip-

ment; lowest prices. Send perfect sample FREE

for low estimate and best expert adVIce

THE EAGLE MFG. CO., Dept. A, - Cincinnati, O.
ironlars,

P rin tiismenasmes
Y

'iavemonemrlntfurnthem.
Wg mﬁt. A]lanay, rulessent,
for ¢ og of
wn TY'P cards,samples
The Press Co. Meriden, Conn

¥ bicycles. Most complete line in .Ameﬂf:if
Other guaranteed models 811.95, su .76 and
B&Co]

i Btgﬂl oclandr. Rlaysies
. Tires, 8, eels, sundrl rts, and all
y bicycle supplies a‘;w il a:es.mbﬂ .ot .y

until you get our catalog an:
MEAD CYCLE CO. DEPT. P-1'I"5 CHICAGO

Clearly”

You,Too,Can Hear!

Inasmuch as 200,000 users of the ‘“ACOUS-
TICON" have had the same results from it as
Mr.Garrett Brown, whose photoappears above,
we feel perfectly safe in urging every deaf per-
son, without a penny of expense, solelyand en-
tirelyatourrisk,toacceptathoroughtrialofthe

1 9 16 Acousticon

sorert [FREE

Allyou need todois towrlhe saymg thatyouaredeaf
and will try the ‘““ACOU .»» The trial will not
cost you one cent, for we even pay delivery charges.

WAR N' N G ! I:::‘I#u’l‘: ‘ntorgarl?::g'l‘::lralatdnl
Ty as we do,so do not sendmone!
forany lnstrumen“or the deaf until you have trhdlz
The *‘ ACOUSTICON’’ has improvements and
patented features which cannot be duplicated, so no
matter what you have tried in the r')ast, send for your
free trial of the ‘“ACOUSTICON and cone
vince yourself — you alone to decide. Ad
GENERAL ACOUSTIC CO., 1308 Candler Bldg., Ilew York
Toronto, Ont. Office, Royal Bank Bldg.

Expense
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NOW READY!

New 1916 Revised and Enlarged Edition, Showing All Recent Improvements

The Modern

Gasoline Automobile

Its Construction, Operation, Maintenance and Repair

By VICTOR W. PAGE, M.E.

! Covers Every Phase of Modern Automobile Practice.
Best Treatise

Over 850 (514 x 8) Pages 600 Illustrations
12 LARGE FOLDING PLATES :

Price $2.50 Postpaid

The latest and most complete treatise on the Gasoline Automobile ever issued. Written in
simple language by a recognized authority, familiar with every branch of the automobile industry.
Free from technical terms. Everything is explained so simply that anyone of average intelligence
may gain a comprehensive knowledge of the gasoline automobile. The information is up-to-date
and includes, in addition to an exposition of principles of construction and description of all types
of automobiles and their components, valuable money-saving hints on the care and operation of
motor cars propelled by internal combustion engines.

TO THE 1916 REVISED EDITION

The subject of electrical motor starting systems has been considered
at length and all leading systems and their components described. A
discussion on ball and roller bearing, their maintenance and installation,
has also been included, and a number of other features of timely interest
such as latest types of gasoline and kerosene carburetors, cyclecar power
plants, the Fischer Slide valve motor, detachable wire wheels, cantilever
springs, eight and twelve-cylinder motors, new valve operating systems,
Stewart-Warner vacuum fuel feed, boat type body design, leather uni-
versal joints, Entz electric transmission, positive differential, armored
automobile, hydraulic brakes, etc.

Entirely new material has been added on tractors in three and four-
wheel forms, cyclecars and agricultural tractors or automobile plows;
combination gasoline-electric drive, front-wheel and four-wheel drive
and steer systems and other important developments in power-propelled
vehicles. The discussion of power transmission methods has been aug-
mented by consideration of the skew bevel gear and two-speed direct
drive rear axle, as well as several new forms of worm gear drive, etc.,
have been added to bring the work thoroughly up to date.

The book tells you just what to do, how and when to do it. Nothing has been omitted,vno
detail has been slighted. Every part of the automobile, its equipment, accessories, tools, supplies,
spare parts necessary, etc., have been discussed comprehensxve]y. If you are or 1ptqnd to become
a motorist, or are in any way interested in the modern gasoline automobile, this is a book you
cannot afford to be without.

Latest and

This book is superior to any treatise published
It is right up-to-date and complete in every detail

Not too Technical for the Layman—Not too Elementary for the More Expert
Sent prepaid to any address on receipt of price

MUNN & COMPANY, Inc., 233 Broadway, Woolworth Bldg., New York
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The 1916 Edition of

IS NOW READY FOR DELIVERY

A Record of the Events and
Progress of the Year 1915

T contains approximately nine hundred pages, is 234 inches
thick, weighs over two pounds, is six inches wide and eight
inches high. It records, explains, and combines the events

and progress of the year. It 1s not an encyclopadia nor an
almanac. It takes up one by one the great fields of human
activity; history, politics, government, legislation, industry,
science, the arts, education, trade, agriculture, social reforms,
foreign relations, literature, religion, and many others. In
each field the Year Book tells in clear narrative what has been
done and relates events connected one to the other. The view
it gives of the year is broad and complete. It is a marvel of
accurate information, carefully compiled and clearly presented
by expert writers of authority.

READ OUR SPECIAL OFFER

APPLETONS

Book contains the record of the full year 1915 and is now ready for delivery.

SEND US ONLY ONE DOLLAR NOW

for one year.

three consecutive months. This is the way it figures out:
THE OUTLOOK, 52 weeks, regular price . e . $3.00
The American Year Book, carriage prepaid, regular price 3.25
. Total value . . 6.25
BOTH FOR ONLY FOUR DOLLARS
A

with this offer.
Dollar to-day.

The Outlook Company, 381 Fourth Avenue, New York:

The American Year Book

The regular price of the American Year Book is Three Dollars (or when sent by mail
$3.25), and if purchased separately it can nowhere be obtained at a lower price. The sub-
scription price of The Outlook is Three Dollars. The 1916 edition of the American Year

and we will enter your name on our subscription list to receive The Outlook every week
We will also send you, all charges prepaid to any address in the United
States, a copy of the American Year Book. Then you send us One Dollar a month for

We have only a limited number of copies of the Year Book at our disposal in connection
Do not delay. Fill out and mail the accompanying coupon with One

THE OUTLOOK COMPANY, 381 Fourth Avenue, New York

I herewith send you the accompanying remittance of One Dollar and agree to send you
One Dollar a month additional for three consecutive months in acceptance of your offer to
send me The Outlook for fifty-two weeks and a copy of the American Year Book, all charges
prepaid if sent to any address in the United States, as per your advertisement in Scientific

American.

Residence of
Architect, J. A. Curry
Portland, Ore.

A Shingle Roof that is a

Protection—not a Risk

Flying sparks and fire brands are a real menace.
Safety and economy argue for

JOHNS-MANVILLE

Transite Asbestos Shingles

Made from Asbestos fibre and Portland Cement, Can not burn, warp, curl or
split. Outlast the building, afford positive fire and weather protection with the
base rate of insurance and cost little more than ordinary wood shingles—no more
than tile or slate and with no cost of upkeep. .

Supplied in avariety of shapes, sizesand colors tomeet every artistic requirement. Your
carpenter, roofer or slater can lay them and yoursatisfactionis definitely assured by

J-M Roofing Responsibility

We offer you the opportunity of registering your J-MJRoofing with us. When you do so, you say “Here
is my roo —look after it for me.” Thisis grecisely what we will do and are doing to ma e sure that
no J-M Roo user shall ever be dissatisfied.

J-M Roofing Responsibility covers a roofing for every p se. J-M
Asbestos Built-Up for flat roofs—J-M Asbestos Ready Roofing for
sloping surfaces—J-M Transite Asbestos Shingles and J-M Regal, the
best rubber-type roofing. Write us your requirements. Address your
inquiry to the Roofing Service Department of the nearest J-M Branch.

JOH NS-
ANVILLE

J-M Asbestos Roofings are examined, approved, classified and
labelled by the Underwriters’ Laboralories, Inc., under the direction
of the National Board of Fire Underuwriters.

H. W. JOHNS-MANVILLE CO.

SERVICE

]

THE CONTINENT %3

ﬁtllapta (éilncirina(tji ?a{.}yeston . k’[{é}mphf Igew hYork SSt.lIfuis o

altimore evelans ndianapolis Milwaukee maha alt LakeCity .
Boston Columbus  Kansas City Minneapolis  Philadelphia San Francisco Serves more peop le "f m?re
Buffalo Denver Angeles Newark Pittsburgh  Seattle ways than any Institulion
Chicago  Detroit Louisville New Orleans Portland Toledo of its k,’nd in the world.
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PORTO RICO

i
| O lovelier spot for a winter’s outing than this
“Island of Enchantment.” Rich in the traditions
of four centuries of Spanish rule, with a climate
more luxurious than that of ltaly or Southern
California.

16-Day Cruise
$94.50 3¢

Including all Expenses

You make the trip more comfortably than ever this winter, in
10,000 ton steamers especially arranged for service in the tropics
and sailing under the American Flag.

Steamer is your hotel during entire trip, and the rate covers every
expense from New York to and around the Island, touching at
principal ports, and returning to New York. Duration of trip, six-
teen days, with stop-over privileges if desired.

Saigngs every Saturday. Write for beautifully illustrated booklet.
ress

Cruising Department

 PORTO RICO LINE

11 Broadway

New York
District Passenger Offices
BOSTON PHILADELPHIA WASHINGTON NEW YORK
| 192 Washington St. 701 Chestaut St. 1306 F St., N. W.

290 Broadway

© 1916 SCIENTIFIC AMERICAN, INC



Resiliency
with

HE combination of extreme re-
siliency with long-wearing tough-
ness in truck tire compounds is

distinctively a Firestone success. It

accounts for the most-miles-per-dollar

service of Firestone tires and, what is equally
important, the protection of motors, axles and
frames by the elimination of shock and vibra-
tion. The fact that more Firestone truck tires
are in use than any other make evidences the
general knowledge and experience of truck
owners as to Firestone quality. The Pressed-
On tire here shown is one of the many Firestone
types, which include a tire for every need.

It is the work of a few minutes at your local
Firestone Service Station to press onto any
S. A. E. standard wheel one of these strong,
durable tires. They are applied direct to felloe
band under heavy hydraulic pressure. *‘Creep-
ing”’ is not possible. Call a Firestene traffic
expert from your local station for details—and
low prices.

Firestone Tire and Rubber Co.

““America’s Largest Exclusive Tire and Rim Makers’

Home Office and Factory: Akron, Ohio

Branches and Dealers Everywhere
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