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mpany to make them highest grade at whatever

ost. This policy is founded on the conviction that nothing
ess sturdy, or less refined, or less expensive, can efficiently

md economically meet the actual requirements of motor

[Nbuilding motor trucks it is the policy of The White
Co
ruck service.

THE WHITE COMPANY
CLEVELAND
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FULL load—a steep grade—

a sharp turn—rough going—all are mas-
tered by the Jeffery Quad a7z lw cost.

Because it drives, brakes and steers on all four wheels, the
Quad has a freedom from vibration—from unusual stress and
strain—which reduces wear and breakage to a minimum. For
the same reason the Quad gives a muck grearer tire mileage
than that made by rear-drive trucks under similar conditions.

The Thomas B. Jeffery Gompany

Main Office and Works, Kenosha, Wisconsin
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Emergen(nes‘ In the business
of war Packard chainless trucks

|

|

i

’ have made good under every test
’ Down—down below the bor- The twenty-four-hour chain-
|

|

|

der, in a hostile, roadlesscountry,  less Packards helped to keep
dust-proof Packards havedoubled  the peace in Mexico by surely
the Aitting power of both men extending Pershing’s fighting
and guns in Pershing’s army. range.

Unfailing desert freighters, That’s the reason the govern-
they have been—keeping the  ment has multiplied its first order
long lines open—the scattered twenty-five times—from 27 to
camps supplied. 716 chainless Packards—in a

And after Carrizal, they took little more than three months.
on a real fighting job. Then
Pershing concentrated his forces
at the main base and held
hundreds of trucks ready to-
rush regiments and guns to any
threatened post. ,

This same tested speed, stam-
ina, flexibility and economy—
this ability to stand up under
staggering road conditions and
over-loads—will handle your
emergencies—will cut your every

For the first time, American day hauling costs—will expand
infantry could travel farther and  your sales by developing service
faster than cavalry—in a pinch, = —wll increase the range of your
i 125 miles a day. business and its hitting power.

Ask the man who owns one
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Panoramic view of New Orleans river front, showing pipe line dredge in operation

Development of the Port of New Orleans
By F. J. Springer

HE construction of the Panama Canal has turned

the eyes of the world upon New Orleans. Always
A port of great importance, the Crescent City now as-
pires to a position in American commerce second only
to that held by New York. As a necessary first step
toward the attainment of this ambition, a comprehen-
sive scheme of water-front jmprovement has been laid
down, and is now in process of realization.

In its general outlines this scheme involves the build-
ing up of the east bank of the river to a considerable
height above its present elevation, and the construction
thereon of a great cotton warehouse and grain ele-
vator, with a complete marginal railway and truckway
adequately connected with the rail and street systems
of the city. The building up of the bank is being ef-
fected through the transfer of alluvial material from
the river bottom to the desired points by a pipe-line
dredge like that employed@ in tke construction of the
Gatun dam. This dredge takes up material from the
bottom, together with a considerable amount of water,
and forces the mixture through a transmission pipe
line. The matter discharged from the pipe may consist
for the most part of water. Nevertheless, the continued
discharge results in the formation of a solid bank of
sand, etc., the water passing off into the stream and
the heavy particles remaining.

In view of the alluvial nature of the natural land,
as well as that produced in this manner, the supports
for the piers and other structures are necessarily pro-
vided by some type of pile. Apparently in the present
construction there has been no necessity of guarding
against the teredo. Wooden piles have accordingly
been used, creosoted in order that the ends projecting
out of the water might stand up under service. These

piles have been used throughout, in water and made

land alike, as foundations for the concrete warehouses
as well as for the piers.

The choice of reinforced concrete for use above the
piles was dictated by considerations of fire hazard. It
was decided, moreover, to avoid the solid construction
involved in brick supporting walls because of the ex-
pense and the inadequacy of such construction for the
eccentric loads to be expected from the use of cranes
for handling purposes. For the support of such loads
a cantilever type of construction is demanded. The
two requisites of fireproofness and cantilever frame-
work are admirably met by the type of reinforced con-
crete flnally chosen.

‘Where the reinforcing bars did not need to be bent,
high carbon steel was employed; where bending was
necessary, low carbon steel received the preference.
Justification for this choice lies in the metallurgical fact
that while the tensile strength of steel increases stead-
ily with the carbon content up to a certain point, the
act of bending high carbon steel while cold is very apt
to result in fracture.

An important item that had to be taken into account
in providing reinforcement was the expansion and con-
traction of concrete under temperature changes. Under
a variation of 20 degrees Fahrenheit, a 100-inch section
of concrete will expand .011 inch. While this seems
insignificant, it is quite enough to start a crack, which
will become a source of danger with any material fur-
ther increase in temperature. The solution of this dif-
ficulty was to provide and suitably dispose enough rein-
forcement to distribute the total amount of cracking
into a large number of small breaks. The amount of
steel necessary to accomplish this is such that the ten-
sile strength of the steel will equal that of the concrete
in any interval. With this amount of steel, in case a
small crack is formed at one place, there will be enough
reinforcement passing through this crack to prevent its

opening up, as well as enough to rupture the structure
at other places under the pull of this crack, thus caus-
ing a multitude of small cracks instead of a few large
ones.

The floor plan of the cotton warehouses was regu-
lated by the necessity of fire safeguard. Baled cotton
is highly inflammable, frequently suffering from spon-
taneous combustion. Hence, to allow adequate inspec-
tion it is necessary to have one end of every stored bale
on an aisle. So the entire interior of these giant ware-
houses is.divided up into fireproof compartments 32
feet wide, 100 feet long, and 36 feet high. Such a com-
partment holds about 2,000 bales of cotton. It has not
been possible to isolate these compartments completely,
because of the necessity of running cranes into each.
Hence the fire risk is considerable, even with the best
of construction and inspection.

Some idea of the magnitude of the construction work
involved may be drawn from the statement that there
are four separate cotton warehouses, covering an ag-
gregat?» cround area of 406,000 square feet—that is, a
plot 205 Zeet wide and 2,000 feet, or more than three-

eightl's - a mile, long.
New £ : =ns is the natural outlet for the entire area
comprised  ..hin the Mississippi drainage system.

Coal from Yittsburgh, grain from Minneapolis, meat
from Kansas City, can be gotten to tidewater far more
cheaply at New Orleans than at any other point.
Added to the natural advantage of rock bottom down-
stream water freight rates thus obtained, New Orleans
has the further one of being directly connected by
rail with the great manufacturing section of Alabama,
and with the vast agricultural garden country of Texas.
So there can be little doubt that the city will become a
very important shipping point for South America, the
Pacific Coast states, and even Europe, upon the com-
pletion of this development.

}w o 7 ..l'l -.a.‘.( "’. ‘
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The pumping barge of the pipe line dredge
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The outlet of the pipe line dredge
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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 is in a posi-
tion to announce interesting developments before they
are published elsewhere.

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

Two Years of War in Europe

HE duration of the European war, the most

stupendous conflict of nations the world bas ever

witnessed, is about to extend from the second
into the third year of strife.
cuss the changes of the year just past it may be well
briefly to review the course of the war up to August,
1915.

On August 1st, 1914, Germany declared war on Russia,
on account of the mobilization of the latter’s forces in
virtual support of Serbia’s stand against Austria. It
was a foregone conclusion that France would strike
if Russia did, and German mobilization proceeded at
both fronts, On August 2nd Germany occupied the neu-
tral Duchy' of Luxembourg, and on the following day
the Kaisgr’s forces moved against Belgium as the most
feasible and least defended highway into France. So
well was it known by every general staff of Europe
that this route would be taken that when the mo-
ment came it occasioned no surprise to military men.
On the technical ground of supporting Belgium’s neu-
trality, Great Britain, after the time expiration of an
ultimatum to Germany, entered the war.

The German plans had been worked out years be-
fore, and the war machine moved on with the regu-
larity of eclockwork-—except that Belgium "“threw a
monkey-wrench into the works” by springing to arms
in far greater force than anticipated, with the result
that ultimate strategic developments when the German
armies were near Paris were delayed for a period just
barely sufficient to permit France to mobilize in enough
strength to stem the tide of invasion after the official
capital had been moved from Paris to Bordeaux.

It was on August 14th that the first large body of
French troops could reach supporting -distance of the
Belgian army, near Dinant. Two days later the com-
paratively small British contingent reached the lines.
At the beginning of the last week of August the British
were in position, joining up with the French centering
on Namur. The Germans forced the latter contingent
back and the British right flank was left np in the air,
24 hours elapsing before Field Marshal Sir John French
discovered his perilous pesition. Immediate retirement
was necessary, and a general retreat took place, a mar-
vel of military accomplishment, ending only when the
allied lines stiffened and held at the Marne.

This is a fitting place for a moment's digression.
The war is not yet ended, and the end is not yet in
sight; but every indication points to a growing supe-
riority of Entente over Teuton in men and all-impor-
tant guns. The perspective of two years, combined
with the mathematical probabilities of the future, lead
to a constantly expressed opinion by military observers
that the decisive battle of the war will not be told in
history as marking the close of the war; it will be
known as the Battle of the Marne, when the German
plan to eliminate France at once failed signally.

The German plan of campaign soon became evident.
It called for the absolute defeat of the French armies
—their elimination—first of all, while Austria and a
skeleton army of Germans were to hold mighty Russia
in cbeck; the Germans, figuring on the proverbial
slowness of Russian mobilization and the scarcity of
railway lines, counted that at least two months were
available for their mighty stroke on the west; after
that they were to turn on Russia with full strength and
wipe her out as a military factor. Their plan came
very near to success.

September 1st found the Germans extended from the
environs of Paris to the Swiss frontier, with von Kluck
advancing against Paris proper, obliquely across the
front of the fortress. The French center was the ob-
Jective of the hardest attacks, and it barely managed
to hold on. Von Kluck, attacked on his exposed flank,
was forced back. French reinforcements, hurriedly re-

Before proceeding to dis- -
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called from the offensive which had been launched in
Alsace for moral effect, were rushed to Gen. Foch’s
endangered center; and the entire German line pivot-
ing on Verdun was forced back by von Kluck’s retire-
meut, until the line of the Aisne was reached and the
lines settled into their deadlock which obtained for so
long. Gradually the lines were extended in attempted
flanking operations until they reached the North Sea.

Even then things might have prospered for the Teu-
tonic cause had Russia not upset all calculations by
mobilizing in strength with surprising speed. While
Russia was not ready for an offensive movement, the
peril of her allies on the west demanded that she take
the initiative. Preparations for this movement became
so evident that the Kaiser, instead of standing strictly
on the defensive in the east, directed the Austrians to
invade Poland. There was at first little resistance
offered by the Russians, but before long the Austrians
were checked and the Russians struck the Austrian
right through Volhynia and Galicia, crumpling up the
line until retreat became a rout, and on September 2
the Czar’s troops occupied Lemberg, the forces north
and east pressing on until the line of the Carpathians
was reached. Russian armies also invaded East Prus-
sia, making good progress until the Germans, in alarm,
recalled troops from the western front and von Hin-
denburg struck his first masterful blow amid the Ma-
surian lakes.

Seizing what seemed to be an inviting opportunity,
Germany undertook the first movement against War-
saw, the strongest point in the Polish salient, hoping
to sever connections between the defeated Russian
forces to the northward and the forces in Galicia. Suc-
cess nearly crowned the movement, but the Russians
came up in time and forced an immediate retreat of
the Germans to their own frontiers. Again the Rus-
sians resumed their activities in Galicia, besieged and
isolated Przemysl, approached Cracow and raided into
Hungary; and again Hindenburg was called to the
rescue, almost succeeded in bagging a considerable por-
tion of the Russian forces and brought Rnssian opera-
tions in Galicia to a standstill.

Russia readjusted her lines and made another effort
to force the Carpathian passes. By this time the Ger-
man Staff was aware of the stern character of the
western deadlock, and in consequence it was deter-
mined to swing the hammer of war with all possible
force against Russia, in hopes of not only defeating the
Russians, but of destroying their military forces.

On May 1st the Teutonic offensive was launched
across the Donajec, behind a stupendous massing of
batteries. The object was to isolate the Russian armies
in the Carpathians, and the attack was supported by
general assault throughout the Carpathian line, if for
nothing more than to retain in position the Russian
units there. The attack succeeded in breaking the
Russian line, which was repaired with the greatest
difficulty—but a rout was avoided and the Russians
retired to the line of the San. The isolation of the
Carpathian armies was prevented by magnificent work,
and these threatened forces were enabled to retire in
touch with the forces farther northwest.

But the Teutonic pressure was not relaxed and the
Russians were forced back by successive steps, past
Przemysl and Lemberg, to the Sereth, the Vistula and
the Bug. Then Hindenburg, who had seemed passive,
waiting for the outcome of the southerly movement,
descended from the northwest toward Warsaw. Mack-
ensen was 125 miles in rear of the Warsaw position,
striking northward; and the German hope was that
the entire Russian force between the two would be cut
off—bagged. So successful were the Kaiser's thrusts
that the last of July found the great fortress base of
Ivangorod surrounded and the Vistula crossing secured
to the south of Warsaw; it seemed almost a foregone
conclusion that the entire Russian center was doomed.

The Second Year of the War

But again Germany was frustrated. With extraor-
dinary skill the Grand Duke Nicholas, fighting a terrific
rear-guard action, managed to extricate his forces and,
gladly paying the price of the evacuation of Warsaw,
early August found him, with his lines sorely battered,
munitions depleted to an unbelievable extent, yet prac-
tically intact; and Russia was saved.

The Germans pressed onward, disappointed at the
escape of their prey, yet determined to trap him farther
on. Vilna was practically surrounded; but again the
Russians escaped through a very small gap which was
held open by almost superhuman efforts, and the north-
ern portion of the Russian line retired to the strong
line of the Dvina. Mackensen bent every effort toward
the elimination of the Russian forces in his own front,
and he drove them back beyond the Pripet marshes,
took Lutsk and Dubno—then his efforts could carry no
farther and the eastern front settled down into a con-
dition.of deadlock similar to that in the west.

On the western front there occurred little change
during this time. There were constant and sanguinary
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encounters, sorties, little local offensives launched here
and there, but with no more effect than the gain or
loss of some slight trench positions, which affected not
at all the general situation. In September, 1915, the
French opened an ineffective offensive in the Cham-
pagne and in Artois, attacking over a composite front
of 26 miles. The Intente forces farther north sought
to supplement the efforts of the Champagne offensive
by attacking Lens. But preparations had been insuffi-
cient, and while a few miles of ground represented the
gain, it had little effect on the situation.

The Gallipoli failure must go in the records of the
second year of the war. In the effort to get in closer
communication with Russia, to supply her crying needs
for munitions, it was decided to attack Turkey at the
Dardanelles and open the straits. The Entente naval
forces instituted a heavy bombardment without ma-
terial effect; there was much controversy at the time

~as to the propriety of the attack, and it now seems

very evident that it was ill judged, for the naval attack
was begun before the troop contingents were anywhere
near ready to be landed, and Turkey—and Germany—
were able to prepare for adequate defense.

Due to diplomacy, Bulgaria joined forces with the
Central Empires in September, 1915, and in October
moved upon Serbia. Mackensen, after the deadlock re-
sulted on the Russian front, went to the Balkans to
direct the Teutonic operations and, with a powerful
Austro-German force, attacked Serbia from the north,
while Bulgaria invaded from the east. Between the
two, the Serbs were driven into Albania, and by the
last of November every foot of Serbian soil was under
the Kaiser’s control. A belated effort was made to
assist the Serbs by England and France, but as all
communications with Saloniki, the landing place, were
cut, it was of no assistance. A remnant of the Serbian
army was able to reach the sea. This remnant has
been reorganized on the island of Corfu and has been
transferred to the lines of Saloniki, augmenting the
forces under General Sarrail, urtil at the present time
he has under his command a strong force of about 600,-
000 men, waiting for the propitious moment to strike
northward against Bulgaria and the Teutons, in hopes
of severing communications between Teutonia proper
and Turkey.

Toward the latter part of May, 1915, Italy threw over
her allegiance to the Triple Alliance and declared ac-
tively for the Entente. Her quarrel with Austria was
hereditary, and to her it seemed to offer the only op-
poftunity for the recovery of her lost lands and the
establishment of strong geographical boundaries in case
of success. The principal effort of Italy was directed
toward the Izonzo, and the remainder of the Italian
armies struck northward against the Trentino, more as
a cover to the eastern operations than anything else.
At no time since Italy’s entrance into the war have
her lines varied much from those of her frontier. Small
gains have been made here and there, but not sufficient
to bring any material advantage. In the late spring of
this year Italy was surprised by a powerfully organ-
ized Austrian offensive against her northern front, di-
rected evidently with the hopes of cutting off the Vene-
tian plains from the Italian main territory. The of-
fensive was proceeding with seeming success, when Rus-
sia, who had been preparing, startled the world by the
assumption of the offensive on so grand a scale that
the position of the emtire eastern German line is im-
perilled.

This is a direct outcome of the great German attack
upon Verdun, which opened in February. It was hoped
that success at this point would so depress France that
she might be willing to listen to peace talk. But with
the exception of a ¥rench retirement from the advanced
lines, no gains have accrued to Germany from this
measure. As a watter of fact, it amounts to a sub-
stantial French victory, for the lines are unbroken and
France has been stirred to her depths Ly her holding
success against the ceaseless assaults of the Crown
Prince. But Verdun seems now a past page, for the
Russian and the long delayed Entente offensive on the
western front are under way.

From the beginning'of the war until a very few
months ago it seemed as though there was scarcely a
ghost of co-ordinated action between the elements of
the Entente. Each country struck its isolated little
blow at will, permitting Teutonia to hold on all other
fronts and concentrate in overwhelming strength. But
it seems at last as though eo-operation were complete.
East and west the strokes of the Entente are ringing.
and no longer dares Germany deplete one front to bol-
ster the other. Bulgaria crouches before the lines of
Saloniki, waiting for the attack that is bound to be
near, Turkey has her hands full and can help little
elsewhere, for the Grand Duke is creeping across the
Asia Minor peninsula from the Black Sea to well into
Persia, the reports showing almost daily gains. The
initiative seems at last to have passed from the hands
of the Kaiser into those of his enemies; and perhaps
the beginning of the end is nearer than one suspects.
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Astronomy

Stellar Parallaxes.— In his recent presidential ad-
dress before the I’hilosophical Society of Washington,
on “ The Distances of the Heavenly Bodies,” Prof. W. A.
Eichelberger traced the history of stellar parallax de-
terminations from the first accurate measurements
(relating to three stars) in 1838, down to the present
year, when the parallaxes of from 200 to 300 stars are
known. Photographic methods have greatly increased
the accuracy of such determinations, while diminish-
ing the labor involved. The average probable error of
photographic determinations with the Mt. Wilson 60-
inch reflector is less than .006 second, as compared
with a probable error of .025 second in the measure-
ments made visually at the beginning of such work.
The speaker declared that “ it appears that any star
whose parallax is as much as 0.02 second, i.e., whose
distance from the earth is less than ten million times
that from the earth to the sun, should give a positive
result when subjected to the treatment now employed
in parallax investigations.” As eight or ten observa-
tories are engaged in this work, we should soon have
a list of at least a few thousand stars whosé paral-
laxes (and hence whose distances from our system)
are known.

A Catalogue of the Meteorites of North America
by Dr. Farrington, curator of geology at the Field Mu-
seun of Natural History, Chicago, has recently ap-
peared. It is a work of 513 quarto pages of text, be-
sides 36 -maps, and treats of 247 objects or * falls,”
recognized by the author as undoubted meteorites,
down to January 1, 1809. Of these meteorites 161 are
classified as iron, 10 as iron-stone, and 76 as stony.
Sixty were actually seen to fall. The distribution of
meteorites over the continent is very uneven. Falls
have been most common in the eastern United States
and Mexico, while few meteorites are known from Brit-
ish North America or the western United States. A
circle with a radius of 300 miles drawn about Mount
Mitchell, N. C,, as a center will include nearly half the
knewn meteorites of North America. Dr. Farrington
says there seems to be little doubt that some force
tends to bring about their concentration in this area.
“ It is noteworthy that this region includes the highest
summits of the Appalachians, and this suggests either
the presence of extra-gravitational force, or that a
purely obstructive effect has been exerted by the high
peaks. Studies of the gravitational effects of moun-
tain masses indicate no force seemingly sufficient to
affect the fall of a meteorite, though some such force
may exist. Magnetic influences may also be suggested.”
The three greatest meteorite showers of North America
have all occurred within the state of Iowa, and two of
them within 65 miles of each other.

Visibility of Stars in Daylight.— The belief that the
stars may be seen in daylight from the bottom of a
deep well, shaft or tall chimney is a very old one. Its
wide currency is perhaps due to the fact that it is
found in the works of Aristotle, whose authority was
regarded as final on all subjects for so many centuries.
One of the first scientific men to investigate the cor-
rectness of this idea was Humboldt, who spent a great
deal of time in mines himself, and also questioned
miners in various parts of the world, without finding
the slightest evidence that the stars are ever visible
by day from the bottom of mine-shafts. Rev. W. F. A.
Ellison discusses this subject incidentally in a recent
paper in the Journal of the British Astronomical Asso-
ciation, and declares the idea to be a myth. The invis-
ibility of the stars in the daytime is due to the glare
of the atmosphere illuminated by the sun’s rays, and
there is no reason why a shaft or chimney should sensi-
bly diminish this glare. >
sider the question of the visibility of stars and planets
through the telescope in the daylight. This varies a
good deal with color. Red or yellow stars are much
more easily seen than white ones. The telescope needs
to be very accurately focused; otherwise even a very
bright star will lose itself hopelessly against a daylight
field. Of the planets, Venus and Mercury are, as is
well known, better observed in daylight than in dark-
ness. In general, planets are much less visible in day-
light than stars, as the telescope diminishes the bright-
ness of the planet’s disk as well as of the sky, and
hence does not heighten the contrast, as in the case of
a star. Saturn is hardly visible by day in a 5-inch
telescope. W. H. Steavenson, in a note on Mr. Elli-
son’s paper, states that the faintest star he has ever
been able to see in sunshine with a 3-inch telescope was
the companion of Epsilon Booties, magnitude 6.5, which
was seen.two hours before sunset. A Swiss astronomer
has recently exhibited in Paris sketches of Saturn
of considerable interest. The crepe ring is dis-
tinctly wvisible, and the equatorial band on the planet
fs badly slashed. The south pole, very dark, is out-
lined by a small shaded band. The shadow of the
planet on the ring shows at one point a marked de-
pression, indicpting either a thinning of the rings or a
difference between their planes.

- Iowa, and only slightly more than Illinois.

The author proceeds to con- -
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Science

A Forgotten Cereal of Ancient America.—Old chron-
icles of Mexico record that among the articles of tribute
paid to Montezuma by the Mexican pueblos, including
maize, beans, cacao, etc., was a grain called guautli, or
lIwwautlt, of which about 160,800 bushels was furnished
annually. The identity of this plant has long been a
mystery. The seed was described in 1629 by Hernando
Ruiz de Alarcon as smaller than mustard seed. It was
widely used for food, and also in various religious cere-
monies. Mr. W. E, Safford, of the U. S. Department of
Agriculture, has recently called attention to the fact
that the economic collections of the department contain
certain seeds from Sinaloa, Mexico, where they bear the
vernacular name of guaute, and are used for food when
maize is scarce. They have been identified as the seeds
of Amaranthus cruentus, L. The late Dr. Edward
Palmer found both wild and cultivated varieties, not
only in Sinaloa, but also in more southerly states of
Mexico. Apparently this is the ancient guautli, and it
is interesting to note that closely allied, if not identical,
species are cultivated for food in Peru and Bolivia, and
also in Tibet and the mountains of India.

Tornadoesin Kansas.— A recent paper by Mr. S. D.
Flora, of the U. S. Weather Bureau, aims to correct
the popular jimpression that Kansas is the ‘“tornado
state” par cacellence. The expression “ Kansas
cyclone ” (4 e., tornado) has become proverbial, mainly
because of the undue publicity given to the spectacular
features of such storms in the days of the early settlers.
It is true that during the period for which tolerably
accurate statistics are available—viz.,, 1889-1896-—a
somewhat greater number of tornadoes were recorded
in Kansas than in any other state, but in proportion
to its area Kansas had no more of these storms than
The area
of the state is more than 80,000 square miles, while
the whole track of an average tornado does not exceed
25 square miles, and many are a great deal smaller.
More people are killed in Kansas by lightning than by
tornadoes, while the property loss due to these storms
is insignificant compared with that caused by floods or
by hail. From the somewhat heterogeneous records
available, the total number of Kansas tornadoes during
the combined periods 1859-1887, 1889-1896, and 1914-
1915, is given as 228.

The New Flora and Fauna of Krakatoa.— Before
the tremendous eruption of 1883, the three islands
known collectively as Krakatoa, in the Strait of Sunda,
were clothed with thick forest and tropical vegetation.
The erupfion buried the islands under from 6 to 200
feet of hot ash and pumice, and undoubtedly destroyed
every germ of life. The gradual reconstitution of the

. flora and fauna has been studied in much detail by

many naturalists, and a reviow of this subject has
recently been published by Dr. E. Bordage. First a
slimy covering of a simple algz appeared on the sur-
face and in the hollows of the pumice blocks. Wind-
borne spores of mosses and ferns germinated upon this
surface, and, in their turn, prepared a soil for flow-
ering plants. The last complete botanical survey of
the islands was made in 1906, when 114 species of
plants were found. The new flora differs considerably
from the old one. . It is remarkable that no mangroves
are found, as the fruits of this plant are thrown up
on the beach in abundance. In 1908 an expedition
found 263 animal species, of which 240 belonged to the
Arthropoda (insects and their allies). No mammals
were found.

Origin of the Earth’s Electric Charge.— To solve the

. problem of the earth’s negative electric charge it is
- necessary to find some means by which the earth may
_réceive a constant supply of negative electricity without

the corresponding positive charge being set free within
the earth itself or in the lower atmosphere. This prob-
lem has hitherto proved baffiing. Dr. George C. Simp-
son, one of the highest living authorities on atmbspheric
electricity, suggests tentatively, in a recent article, two
solutions both of which, he admits, are “against the
recognized principles of physics.” The first is that the
earth is constantly being bombarded from outer space
by particles of negative electricity, having sufficient
penetrating power to pass through the atmosphere in
order to be absorbed in the earth. At present, however,
we know of no kind of electrical particles capable of
piercing the atmosphere, the absorbing power of which
is equivalent to that of a layer of mercury 30 inches
deep. The most penetrating electrical particles known
—viz., the beta rays from radioactive substance—cannot
pass even half an inch of mercury; but the ionization
within cloged vessels proves that more penetrating radi-
ations exist. Dr. Simpson’s other suggestion is that
there is a spontaneous production of negative electricity
within the mass of the earth, without the simultaneous
production of positive electricity; a process hitherto
regarded as impossible. In apology for this suggestion
the writer points out that * our ideas of the axioms of
physics are at present in such a state of flux that it
would be difficult to state exactly what they are.”
© 1916 SCIENTIFIC AMERICAN, INC
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Automobile

Trailers for Commercial Work.—One of the logical
developments of the commercial vehicle is the trailer,
for the fact is being rediscovered that a motor vehicle,
even when fully loaded, can pull another loaded vehi-
cle. Although this method of hauling goods may not
be entirely desirable in cities, there are important
possibilities in other localities, especially at manufac-
turing plants. Where goods are to be taken to differ-
ent destinations, two lots may be separated, the truck
taking one consignment, while the other is loaded upon
a trailer, which is dropped at its destination, while
the truck goes on to another point, picking up the
trailer on its return trip. This avoids much delay in
loading and unloading, and enables the truck to be
kept in more continuous operation, with correspond-
ing economy.

Making Motor Trucks Pay.—The average owner of
a motor truck fails to get the full value of his invest-
ment on account of the hap-hazard manner in which
he uses it. With modern equipment modern methods
should be adopted, and the principle recognized that:
standing equipment is a dead investment. The loading
and routing of the truck should be carefully studied
to keep it moving as constantly as possible, but as a rule
two thirds of the working day is wasted in loading
and unloading, as a result of lack of foresight and
system. Loads should be assembled and properly placed
beforehand to insure quick handling, and ample space
kept free for equally rapid discharge; and in this con-
nection the extended use of detachable bodies, enabling
entire loads to be handled by a single operation, and the
truck started off again without delay, is worthy of
more general consideration.

The Development of Kerosene Devices Desirable.—
In a paper read before the Society of Automobile
Engineers Prof. Lucke stated that kerosene utilizing
appliances are more worthy of development than the
new oil cracking processes for the following reasons,
among others. Kerosene is now available in much larger
quantities than gasoline, and no new refinery capital or
patent rights are nedeed; it is sold at a much lower
price and it can be bought at many more places, through-
out the world. To utllize the cracking processes new
plants will have to be erected, costing millions of
dollars, and these must be paid for by the consumer;
moreover there are the patent rights that must also
be paid for, and the existence of such patents would
preclude open competition between the various pro-
ducers. It would seem, in view of this, and much
other evidence, that in delaying the introduction of a
practical oil engine, the builders of internal combus-
tion motors are playing into the hands of the pro-
ducers of gasoline.

An Important Improvement.—It has long been
recognized that no matter how perfectly balanced the
crankshaft of a multicylinder engine may be, as re-
gards the distribution of its weights, still at high
speeds the shaft will bend and “whip.” This effect
can also be found in a plain round shaft, machined as
symmetrically as possible, the main element being the
speed, as the speed of revolution at which this whip
appears varies in different constructions. Of course,
this bending or whipping is distortion, and all dis-
tortion in a piece of machinery means a misdirection, or
loss of power. A prominent automobile company has
given the question careful study, and has succeeded
in producing what might be called a theoretical bal-
ance, or compensation, in their crankshafts by so plac-
ing weights on the cheeks of the cranks as to counter-
act the forces that would procuce the distortion alluded
to, and the result of this plan is that the engine runs
with remarkable smoothness, and also there is a
marked increase in power, as the power that pre-
viously was consumed in distorting the shaft had be-
come available for driving the car.

Benzol in America.—Benzol is extensively used as
a motor fuel abroad, and the question is often asked
why it is not available in this country. This liquid,
sometimes known as benzene, is a coal-tar product, and
is largely used in the manufacture of carbolic acid,
dyes and medicinal compounds, and as the manufacture
of these articles was but slightly developed before the
war little attention was given to the production of ‘ben-
zol in the distillation of coal, there being but a limited
market for it. Of late more attention has been given
to the producing and saving of the benzol resulting from
the manufacture of gas, but the entire supply is now in
demand for the making of carbolic acid, which is a step
in the manufacture of explosives, and for the making
of dyes, so there still is none available for motor fuel.
The Horseless Age estimates that America will pro-
duce over 20.000.000 gallons of benzol in 1916, ag
against a possible 125,000,000 gallons if all our ree
sources were utilized. If such a time arrives, the
surplus may be put on the market as a motor fuel$
but the question of price will depend on future de-
velopments.
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The Organization of the United States Army

The Various Arms of the Regular Service, and the Functions of Each

T is a very fine, compact regular army we have in this
country to-day, a jewel of an army, in fact, very
highly polished, well guarded-—and small,

expensive,
as all real jewels are. But there have
been grave as well as heated controversies
from ocean to ocean and back again, re-
garding its adequacy for the defense of
the vast land which owns it. As a result
of these discussions, the irritating con-
ditions which have existed for so long
in Mexico, the belated influence of the
great war in Eurobe with its colossal
figures of men, munltions, casualties and
operations and the glare of publicity
which far.sighted citizens of America
have caused to be focused upon our seem-
ing indifference to national insurance
against disaster, Congress and constitu-
ents have stirred from lethargy at last.
Recent appropriations indicate that at
least a certain amount of much-needed
relief is in sight, if nothing more than
the increase of army strength to a point
from which necessary expansion may be
easier in case of hostilities with a first
class power.

Theoretically, the destinies of the
United States army are in the hands of
the general staff, a body of keen, studious
and efficient oflicers, each one a specialist
upon some branch of the war machine.
But as a matter of fact, the general
staff is but amn analytical and advisory
body, the duty of which is to consider all
phases of army organization, and the
prosecution of warfare, then devise the
most effective means of meeting a given
condition. A determination once reached,
it is communicated to the Chief of Staff,
whose infiuence and authority are great
enough materially to alter the conclusion,
and through him the recommendation is
transmitted to the Secretary of War, in
whose office is vested the final authority
for putting in force such recommendations
as are possible under existing legislation.
But there his power ceases; for when-
ever the recommendations embodied in
his own conclusions require the expend-
iture of public moneys not already pro-
vided by congressional appropriation, he
can only appeal to Congress to authorize
this expenditure. So the real head of the
army is no head at all, only a glorified
political hydra which, it is openly charged

By Martin Wells

by editorialists and tacitly admitted by practically the
entire body politic, feeds almost exclusively upon
“ Pork.” If Congress sees fit, the recommendations are
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indorsed and appropriation is made for their inaugura-
tion; and if not—not.
Until a few weeks ago, when Congress authorized the

increase of the .regular army by a few
regiments of infantry, cavalry, artillery
and certain auxiliaries, the army had a
definite and standard paper strength, but
with the proviso of the late legislation
that increase to a strength of 208,000 men
be spread out over a span of five years,
the strength of the army has become an
unknown quantity, dependent mainly upon
the efforts of the recruiting officers to
collect the necessary additional men re-
quired to pad out the old organizations,
portions of which have been designated to
constitute the nuclel of new regiments.
The formation of the latter scarcely af-
fects the old scheme of organization, so
discussion of the subject may as well be
restricted to the scheme of organization
which has been in effect for some years.
Infantry is the backbone of any army,
and by far the strongest numerically of
any arm of the servicee TUnder the old
order of things, the United States boasted
thirty-one regiments of infantry ; the num-
ber now has been increased to sixty-five.
There were fifteen regiments of cavalry.
Ten more regiments have been authorized,
bringing the number up to twenty-five in
all. Six field artillery regiments, each con-
taining two battalions composed of three
batteries, a total of twenty-four guns to
the regiment,are now twenty-one placing at
the disposal of the regular army 484 guns
only. When the European war broke out,
Germany placed 3,400 guns on the western
front alone;—a suggestive comparison.
Auxiliary organizations of the line con-
sist of engineers and signal troops. And
while not usually counted as part of the
fighting line, the corps which operate the
services of field supply, ammunition and
all-important food are so frequently called
upon to come in direct contact with the
leading elements of an embattled force
that they should come under this head.
The Medical Corps finds its function clese
to the firing line as well as throughout
the line of communications, non-combat-
ant but frequently exposed to the same
danger as tbe firing line.
The Ordnance aud Quartermaster corps
are mainly concerned with the providing
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bases; but the various branches of the
army are so absolutely dependent upon
one another for the successful functioning
of the whole and the proper prosecution
of war, that no individual corps can justly
be given a place of more importance in
the public esteem than another.

Staff duty is distinctly that of adminis-
tration and supply, and its system is ex-
tended as low in the scale of units as the
battalion. The ramification begins with
the Chief of Staff, who is, in effect, the
general commanding all the forces of the
United States. He has his personal staff,
exclusively for the purpose of relieving
his mind of all possible detail. It is sep-
arate and distinct from his administrative
staff, which comprehends the head of each
branch of the army, the highest possible
centralization of authority and control for
the various elements. The Quartermaster

theoretical—paper---organization is by no
manner of means what we actually get
in this country. The lessons of the Great
War have pointed out innumerable defl-
ciencies which must be rectified, not in
the theoretical scheme, but actually. Re-
organization and extension of the muni-
tions and supply service to be prepared
to meet a hostile eventuality is of para-
mount importance, yet the army can do
nothing but recommend—Congress must
‘provide. The flying service has proveld
one of the most important branches
abroad, for it has constituted the eye: and
ears of the opposing commanders; in
trench warfare, ground reconnaissance is
impossible deeper than the flrst trench.
Yet we have scarcely the nucleus of two
small aerial squadrons.

An army organized on a peace basis is,
in itself, supposed to b= capable of prompt
expansion to dimensions adequate to the

Corps which is charged with the manu-

facture, collection and distribution of
clothing, food, transportation facilities and body
comforts, as well as the disbursement of pay, is

the largest staff unit. Its composition embraces,
in a descending scale of authority and responsi-
bility, (1) a corps of officers trained to their par-
ticular duties of supply, and (2) the minor personnel
of the corps which consists of both enlisted men and
civilians, such as clerks, teamsters, laborers, artisans
and skilled workers.

The Ordnance Corps is charged with the providing
of artillery, rifles, ammunition and equipment. This
last is a comprehensive term which includes everything
not actually clothing, from- canteens and haversacks,
through tin spoons and cups, bayonets, gun-cleaning
material, belts and sabers to machine-gun packs and
tarpaulins to protect the heaviest siege guns from the
elements. In time of peace as well as war, this corps
provides the necessary ammunition, millions upon mil-
lions of rounds of small-arms cartridges, hand-grenades
and explosives, and the shells, great and small, which
go to feed the voracious artillery of many calibers.

The Coast Artillery is exactly what its name implies;
that land force to which is entrusted the coast defense.
It mans the sixteen inch guns---of which we have a
very, very few—the disappearing, guns and mortar
groups which constitute the main strength of the coast
defense system, the mine-field guns, rapid fire guns of
position which form the lesser batteries of the coast
defenses ,and has to do with the planting of mines in
the fairways. This corps is almost an army in itself
and is not counted as part of the mobile army, although
the necessities of the service, due to the slenderness
of force in the regular infantry establishment, have
frequently required their utilization as infantry as, for
instance, in the Philippine Islands and on the Mexican
border at the present time.

For field service and to facilitate the handling of
the various troop bodies with greater ease and effective-
ness, the land forces as a whole are divided into sep-
erate armies, usually designated by a territorial name,
such as “The Army of the Potomac.” Each army is
composed of two or more field armies, each complete in
itself. The old army corps has disappeared in favor
of the later designation.

The field army consists of two or more infantry divi-
sions; one or more brigades or divisions of cavalry
and field army troops which may be attached as the
best interests of the service dictate. Theoretically a
lieutenant general commands such an organization, but
in the United States army to-day there is no general
officer above the lesser grade of major-general. The
commander, of course, has his own headquarters and
staff corps.

The infantry division comprises headquarters, three
brigades of infantry, one regiment of cavalry, one
brigade of light artillery, (48 guns), one pioneer bat-
talion of engineers, one field battalion of signal troops
and one each of the following trains (transportation) ;

A field dakery in active service

artillery, the cannoneers ride on the guns, limbers and
caissons while in the horse artillery these men are all
mounted, making thereby a more mobile force); one
pioneer battalion of mounted engineers, one fleld bat-
talion of signal troops (mounted); an ammunition, a
supply and a sanitary train.

The infantry brigade consists of three regiments of

infantry, with attached sanitary troops, 168 officers and
- 5,581 men.

The cavalry brigade contains but two regi-
ments, and the necessary sanitary troops, 111 officers
and 2,505 enlisted men.
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The infantry regiment is composed of twelve
companies, divided into three battalions. In it
are 51 officers and 1,836 men. The cavalry regi-
ment has the same number of officers, but only 1,089
men.

These figures were arrived at by the gentlemen of the
general staff after much arduous labor and deep study,
as being those best fitted to proper organization. The
scheme of organization is pronounced sound as a dollar
by those in authority who know their profession. But

service of defense expected of it. If it

cannot be expanded in the day c. need,:it
is perfectly useless—has been merely a waste of
money; and it may be added that the Unit~d States
owns the most expensive army in proportion to
its strength, in the whole world. Under the present
system, then, it is not unbelievable that in the hour
of need a “ million men would spring to arms between
sun-up and sun-down.” But a distressing point is to be
found in the fact that, although these untrained men
might be expected to surge up in patriotic response to
the call, there would be no arms to which they could
spring. The proper proportion of guns to men seems to
be something over three to the thousand ; therefore the
192 guns which form our regular artillery should be
sufficient to supplement the efforts of 64,000 men, not
quite a field army and a half, about a third more than
is to e found in a FEuropean army corps. When it is
considered that in all the United States resources, reg-
ular army and national guard, there are less than 900
guns, sufticient for less than 300,000 men, it is rather
appalling. It takes time to make guns—months, years;
and it takes just as much time to provide the stu-
pendous amount of ammunition required to feed them.

‘England took almost two years to provide these things

for her forces: and in the offensive recently launched in
the Somme sector, more than 5,000,000 shells were ex-
pended in five days.

The United States has neither the rifles nor the
equipment to supply an army of any size. It is
estimated that there are about 700,000 Springfield rifles
on hand. The European war has shown that there must
be provided at least three rifles available for each man
engaged, for they wear out rapidly under constant
use.

The recent action of Congress has made things look
far brighter than they have ever been before, in time
of peace, or even threat, but provision is still inade-
quate; and it seems rather a humiliating commentary
upon our proudly claimed business sagacity that this
great country, with its little jewel of an army, is so
penny-wise that it will not pay a comparatively trifling
premium for comfortable national insurance of peace
and prosperity.

Death of Principal Examiner Maxson

OUIS WILLIAM MAXSON, for many years prin-

cipal Examiner of the Patent Office, died at the
Johns Hopkins Hospital, Baltimore, July 2nd, on his
sixty-first birthday, after an illness of several months.

Mr. Maxson was born in California, and graduated
from Yale College in 1876, entering the Patent Office a
few years later.

At the time of his death, Mr. Maxson was one of the
oldest, in point of service, as a principal Examiner of
the examining corps of the Patent Office.

Mr. Maxson was a churchman, a good man, a man
whose fine ability in his profession was universally
recognized and whose industry and clear insight won
the respect of all associated with him, but to the writer
it seems that the kindly
helpful side of the man

ammunition, supply, sani-
tary, engineer. The in-
fantry division at war

strength, the only strength
considered in this article,
numbers 736 officers of all
grades and 21,929 men, a
grand aggregate of 22,665
effectives.

The cavalry division is of
about half the ‘strength of
an infantry division, num-
bering 458 officers and 9,703
men, an aggregate of 10,161,
Its  composition differs also.
In it are three brigades of

was pre-eminent. He had
the ability to help and a
spirit that denied no one,
humble or exalted. He will

ever be remembered for
the good he has done,
and there is hardly a

man or boy associated in
patent soliciting in Wash-

ington, and practically
throughout the United
States, who has not come
under the Kkindly influ-

ence of Examiner Maxson

cavalry; one regiment of
horse artillery (in the field
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in his service in the examin-
ing corps,
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Strategic Moves of the War, July 27th, 1916

SUCCESSION of sanguinary grinds against the

German positions in the Somime sector ; the gradual
creeping of the Russian wings about Brody, along the
boundary line of Galicia and Volhynia, gains to the crest
of the Carpathians, and an offensive launched by Gen.
Kuropatkin in the Riga district; the victorious drive of
Grand Duke Nicholas against Erzingan in Asia Minor—
these are the principal developments of the current
week in the war zone.

Pozieres, about the middle of the east and west side of
the British salient, extending from Orvillers to Longue-
val, north of the Somme, has been the center of conflict
in the attempt to estabtish the Entente lines firmly on
the Bapaume plateau. It may be a trifle premature, but
as every indication points toward it, it may not be amiss
to mention the fact that the Germans practically have
ceased their attacks at Verdun, an eventuality suggested
by the SCIENTIFIC AMERICAN soon after the beginning of
the allied offensive. It must be obvious that, with the
enormous resources of men and munitions necessary to
the prosecution of the Verdun attack, not enough force
would be left to meet adequately the Somme thrust if
it were continued. This statement does not mean to
imply that there may not be further activity at Verdun;
they will at least attempt a show of force; but for all
practical purposes the battle of Verdun is over, accruing
as an undoubted moral victory for France.

It is believed by many persons who have studied the
situation earnestly that when a final decision is reached,
it will come about on the western front. This may well
be; but, without intending any disrespectful comparison,
a herd of horses is driven into a corral and penned only
because there is nowhere else to. go; wing fences, repre-
sentiug strong neutral boundaries, form a barrier and
the herdsmen’s incessant work in the gorge completes
the ronnd-up. Therefore, while the finishing battle may
be fought on the western front, it could never be accom-
plished unless the forces in the other theaters of war
are so active that all fronts must be strongly defended
~—and the most important one requires the greatest
defense.

With this in mind, it is ratber apparent that the
elements of the Entente have got together at last for
concerted action. Russia bas swept forward from her
deadlocked line in two huge bulges, south of the Pripet,
threatening Kovel and Lemberg, while the Russian left
is now able almost to peer down into Hungary from the
crests of the Carpathians. It is acknowledged by all
that Russia is in far greater numerical strength than
her adversaries, and the extension of the line beyond
Czernovitz and Kolomea has so increased the length of
the Austrian front that it must be held in less force
than desirable for strength; and Russia’s broad front
represents the main line of the herders.

But there is still another front to be heard from—
Saloniki. The offensives east and west are being prose-
cuted with great vigor, so great that neither front can
be weakeneéd to help the other. General reserves have
been called upon to bolster up these lines, for they
must be defended ; there are undoubtedly other general
reserves available for use, probably from 600,000 to
800,000 men, but one may be sure that they will be fed
into the battle fronts most grudgingly; a country with-
out reserves is already lost, as the great Napoleon
said. )

Now, as to this other front—Saloniki. Austria and
Germany have taken many of their troops away from
the Macedonian line; they were urgently needed else-
where, and it is reported that Turkey has sent a con-
tingent to aid Austria. This is bound to weaken the
Balkan line materially, for Bulgaria could not at the
most extravagant estimate place more than 300,000 men
afield. These, assisted by the remaining Teutonic
troops, are face to face with Sarrail’s 600,000 men—
and they are held practically inactive.

Why? Either there is a well-founded hope that Rou-
mania will come into the struggle, force the extension
of the Austrian line along the Roumanian frontier and
pinch Bulgaria between her upper milistone and the
Saloniki nether oue; or—Roumania will not come into
the fight, in wtich case it sems sound strategy to hold
the Balkan attack until the Teutonic defense of the
great eastern and western fronts hecomes so intimately
involved that there is no opportunity to detach troops
to stiffen the Balkan line without forcing the Kaiser
to call upon his general reserves when Sarrail strikes.

Austria’s perils would be great, overwhelming, should
Roumania come in. This latter country, with forces
about equal to those of Bulgaria, is squarely on the
Austrian flank; and if Roumania and Russia should
join hands atop the Carpathians, it appears as though
it would he a death blow to Austria. Suppose, how-
ever, that Roumania does stay out of it all; Sarrail

By Our Military Expert

will, at some time, move forward with his 600,000—
and it will probably be soon. 1t is to be doubted
whether more than 400,080 can be secured immediately
to oppose him—and as there is no line in position with
extremities resting upou impassable ohstacles, there is
ample lateral room for maneuver, for flanking opera-
tions. .If, then, the Bulgar front should be hurled back
through Serbia, the Turkish communications would be
threatened greatly, and Germany would have to decide
whether to abandon Turkey to her fate or to call upon
the rapidly diminishing general reserve to come to her
assistance. The Entente knows well that when Sarrail
moves such a problem will have to be decided. To sup-
port tbe Salonikl force will be a paramount duty of
tbe Entente, and one may rest assured that when this
time comes, activities on the other fronts will be in-
creased to a point of desperate endeavor.

To complicate matters for Turkey, the Grand Duke

Russia’s great battle line,stretching from the Gulf
of Riga to the borders of Hungary

seems to have taken a new lease on life and is pressing
forward, and is now in possession of Erzingan, the
next strongly fortified point beyond Erzerum and be-
fore the Sivas line., The delay of the past few months
in the Caucasus is easily to be accounted for; com-
munications are more difficult in this section than in
any other theater of war, and to collect the vast sup-
plies of ammunition and food necessary to a stern cam-
paign takes considerable time. Russia has given up
attacking without adequate preparations, and so it is
believed that tbe renewed activity in tbe Asia Minor
peninsula presages a powerful advance which is aimed
ultimately to block the neck of the peninsula from west
of Trebizond, through Sivas, to the Gulf of Alexan-
dretta. To each country its own defense is of far
greater importance than the mere support of an ally.
The threat to Turkey in Asia is becoming so much
greater with each mile of Russian advance that it is
believed Turkey will not permit detachment of much
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of her force for service farther west. Why Turkey
came into the war at all is hard to see. If Teutonia
loses the war, Turkey is doomed—will likely cease to
exist; sbe knows that, And if Teutonia wins, tben
Turkey becomes but a vassal of Germany, lining tbhe
way to her “place in tihe sun.” And Turkey Lknows
that, too. As it is, Turkey is playing a game where the
cards are stacked against her; fiipping a coin, it is
the old game of “ Heads I win, tails you lose.” German
dominance of Turkey must have been so unbelievably
great before the war that Turkey had no choice save
to obey the behest of Berlin.

The situation regarding the position of Russia to-day
is highly reminiscent of that which obtained during
the early days of the war, as far as position and oppor-
tunity goes. ¥From Kirlibaba to Jablonica Pass, Russia
is practically at the crest of the Carpathians; from
Jablonica to southeast of Brody, the Russian line ex-
tends over tbe eastern face of Galicia. Russia has two
choice's ; she may either endeavor to force the mountain
barrier and ride down into Hungary, or she may center
her efforts upun a push throuvgh Galicia. Jt was from
this direction that Russia upset the Austrians in the
early days of the war—with the difference that Austria
had thrust northward into Poland at the orders of the
Germans, and when the Russian drive rolled through
Galicia it took the¢m in rear and caused a precipitate
retirement. If Russia drives again into Galicia, it will
be an operation directed toward forcing back the Aus-
trian right flank, not striking at communications. But
should Russia attewmpt the thrust into Hungary, it
would call for tremendous armies, for her own left
flank would be rather up in the air unless sutficient
men were available to form a strong refused angle—
and unless Romuania should cover the left flank for
her. The thrust through Galicia, however, if success-
ful, would have the effect of getting in rear of the
Austrian-German lines and the occupation of J.emberg,
should cavwse immediate Teutonic retirement to the
Kovel-Vladimir Volyuski line farther north-—possibly
retirement to tbe Bug. It therefore seems more rea-
sonable to assume that unless Roum:nia declares her-
self actively, Russia will couflne her southern major
operations to the Galicia section without doing more
than attempt to control the Carpathian barrier as a
strong poipt of rest for her left flank.

At the risk of appearing to be possessed of but one
idea, attention is again invited to the Saloniki front.
Keep on the lookout for movements there; put two and
two together and figure on the possibilities when that
front bursts into the flame of assault. If one is in-
clined to bet, it may be well worth the risk to wager
that when General Sarrail at last moves forward monu-
mental results will follow that will have a distinct
bearing upon the outcome of the war to such an extent
that the war will pass into another distinct phase—
perhaps well along toward the end of the conflict,

The Current Supplement

HE scourge of Infantile Paralysis that has visited

New York and its vicinity recently is a matter of in-
terest to the entire country, as it is liable to appear any-
where. Although it cannot be said that any definite
information in relation to the disease exists, the facts
of present knowledge concerning certain highly per-
tinent aspects of the malady, together with deductions
of practical importance derived from them are given in
a statement by the greatest authority on the subject in
this country, which appears in the current issue of the
SCIENTIFIC AMERICAN SUPPLEMENT, No. 2118, for
August S5th, It is very complete and exhaustive.
An Electrically Operated Mardble Quarry is an inter-
esting story of how this valuable and convenient power
is utilized for a great variety of operations. It is illus-
trated by a number of excellent photographs. The Cyclo-
Harmonograph. describes and illustrates an ingenious
‘scientific instrument for drawing large classes of im-
portant higher plane curves. The valuable article in
Automobiles in the Great War is concluded. Rapid
Nickel Plating tells of investigations with a view to
improving present methods of procedure. Nightblind-
ness gives interesting information relating to a little
understood defect, to wbich the war has called attention.
The Restoration of the Dynosaur Podokesaurus
Holyokensis is a valuable paper by one of the leading
paleontologists in the country that sbould be of great
interest to all students of ancient life on the eartb. It is
illustrated by reproductions of the author’s original
drawings. Ore Flotation deals with an important
process that has yet not progressed beyond the first
stages of development, and which offers a wide field
for investigation. Other articles are FEzrperimental
Biology and Materials Used in Casehardening.
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EW of those conversant with the details of the

services of Sir William Ramsay to the cause of
science can have failed, when their morning papers of
July 24th made known to them the passing of England's
foremost chemist, to draw a mental parallel between
the positions held in the lay mind by him and by the
distinguished decedent of the previous week, the Rus-
sian bacteriologist, Metchnikoff. Each man possessed
an extraordinarily complete grasp of the general field
in which he had chosen to put forth his labors, each
had made contributions of extreme value in all quar-
ters of that field. Yet each is known to the world at
large almost entirely through a single performance
which chanced to possess that touch of the bizarre and
the spectacular needed to rivet the attention of press
and public upon a scientific effort. Just as Metchnikoff
was last week pointed out to be the man who makes
us live to unexampled old age by feeding us sour milk,
so is Ramsay no less the modern alchemist who has
realized the dreams of centuries of pseudo-science, and
at one stroke elevated the medieval notion of transmu-
tation from the rank of a childish phantasy to that of
a scientific fait accompli. In the case of the chemist
no less than in that of the biologist is the fame of all
other achievements lost in the fanfare of popular clamor
greeting the one exploit.

To Ramsay even more than to Metchnikoff is grave
injustice thereby done. For Ramsay belonged to the
romantic type of investigator, working with unusual
speed of reaction, marked by rapid and varied produc-
tion, leaping with sure sci-
entific insight and imagina-
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Father of the New Physical Chemistry

sources. By heating atmospheric nitrogen repeatedly
with metallic magnesium he succeeded in producing a
gas that became denser as the operation proceeded, and
turned out to be quite different from nitrogen itself.
At the same time Lord Rayleigh solved the problem of
separating nitrogen from possible impurities by a repe-
tition of an experiment devised by Cavendish a
hundred years earlier, which had failed at that
date because of inefficient apparatus. The joint
continuation of the work by these two investigators
led to the discovery of argon, first of a new class
of elements.

But when an element of a new type had been found,
the periodic law at once suggested the existence of a
number of other elements of the same type. Follow-
ing this lead, Ramsay succeeded in a short time in iso-
lating the element helium from certain rare minerals,
and identifying it with an element already found
spectroscopically in the sun—whence its name. An in-
cidental occupation with a liter of liquid air, then
first made in London by Hampson, led to the discovery
of three further elements of this same type—neon,
krypton and xenon. These were separated from each
other and described, in many cases by the use of en-
tirely novel methods of determination. Then when the
dark rays of uranium were found—from which later
followed the discovery of radium—Ramsay showed the
keenest interest, and undertook in his own laboratory
an investigation of the phenomenon.

It will be noted from the above brief outline that

a constant rate. If a gram of radium is kept for 1,760
years, only half a gram will be left at the end of that
time; half of it will have given other products. What
are they? We can answer that question, It gives a
condensable gas, ‘radium-emanation’; in addition, it
evolves helium, one of the inactive series of gases, like
argon. Helium is an undoubted element, with a well-
defined spectrum; it belongs to a well-defined series.
The atomic weight of ‘radium-emanation’ can be cal-
culated, and it corresponds to a congener of argon,
the whole series being: helium, 4; neon, 20; argon,
40; krypton, 83; xenon, 130; unknown, about 178;
niton (the name proposed for °‘radium-emanation’),
al:out 2224, The formation of niton from radium
would then be represented by the equation: radium
(226.4) = helium (4) 4 niton (222.4).”

Sir William then went on to describe a whole series
of products of radium in a descending scale, each re-
sulting from the disintegration of the preceding sub-
stance in the scale, by means of an equation entirely
similar to the one above, The “ half-periods” of these
substances, that is to say, the times during which they
lose by emanation half their mass, vary from three
minutes to sixteen and a half years. The series ends
with the disintegration represented by ‘the equation:
polonium (210.4) = helium (4) 4 lead? (206.4). But
the atomic weight of lead is 207.1. However, it is
possible that that of radium is 227.1 instead of 226.4,
and there are other hypotheses upon which the va-
riation can be explained away. The significant fea-

ture is the passing of one

tion to correct conclusions
where a less gifted worker
is forced to plod wearily
through a maze of facts to
reach the same result by a
long process of treasoning.
Hence a catalogue of his
activities comes close to be-
ing a complete review of the
modern chemistry.
Obtaining his early educa-
tion from a scientifically in-
clined father, he later at-
tended the universities at
Glasgow, Heidelberg and
Tiibingen. His first efforts
were in the field of organic
chemistry. It is very inter-
esting to observe from his
many communications how
he gradually found his way
out of organic work into

element into another, ac-
cording to a definite law of
procednre that can be em-
bodied in the form of an
equation. And it is this
which is seized upon by the
popular mind and made the
basis of Ramsay’s reputa-
tion.

That the thing is indeed
of far-reaching consequences
appears at once. We pass
over the possibility, which
makes such immediate ap-
peal, of the manufacture of
valuable metals from base
ones; for it is quite clear
that in anything resembling
the present state of science
this could not be done upon
a commercial scale, or even
at a profit on any scale at

that other region which has

since found an independent

place as physical chemistry. It was at first certain
practical problems, such as the determination of vapor
densities, which introduced to his attention the more
physical aspects of his science. Here we find the first
marks of growing genius in his extraordinary inde-
pendence in the choice of means of attack., Thus he
used the pitches of pipes of fixed dimensions for the
determination of vapor densities, thereby utilizing his
own musical abilities.

This process was successful, but he was less for-
tunate in an attempt to measure the electric conductiv-
ity of substances by means of the telephone. The prob-
lem of vapor densities, however, gave rise to further
investigation, in the course of which the habit of ex-
pressing experimental results by mathematical formulse,
learned from Sir William Thomson while an under-
graduate at Glasgow, turned out to be of extraordinary
value. In this connection originated the fundamental
works on evaporation and dissociation, which first drew
the attention of the larger circles of the scientific
world upon him. While not appreciated at their full
value at the time, their investigations nevertheless led
to Ramsay's appointment to the chair at the University
of London which he filled for over thirty years, to the
day of his death.

With this appointment began the rapid succession
of works which brought Ramsay to the scientific emi-
nence which he deserved. The measurement of surface
tensions up to the critical temperature led to the well-
known law which allows us to determine the molecular
weights of liquids. An occasional lecture experiment,
during which magnesium nitride was produced, sug-
gested to him to codperate with I.ord Rayleigh in the
solution of the problem proposed by the latter con-
cerning the difference in density between nitrogen de-
rived from the air and that obtained from other

Sir William Ramesay in his Iaboratory

Ramsay’s work always moved in orderly sequence from
one thing to another. It was this faculty of pressing
each point to its ultimate limit, of discovering all its
connections, of seizing upon its logical corollaries and
sifting these out to their conclusions, of extracting the
last ounce of profit from everything he undertook,
which characterized Ramsay’s work at all times.” This
is undoubtedly to be attributed to his membership in
the romantic type, already mentioned; he was able
to see connections which no one else would ever have
imagined to exist. It was the final step in this process
of continuous passage from point to point that brought
Ramsay to the study of possible transmutations of the
elements. We may here well allow him to speak for
himself, in the words of his presidential address of
1911 before the British Association.

“The discovery of radioactivity by Henri Becquerel,”
he said, “of radium by the Curies, and the theory of
the distintegration of the radioactive elements, which
we owe to Rutherford and Soddy, have indicated the
existence of no fewer than twenty-six elements hither-
to unknown. To what places in the periodic table can
they be assigned? What proof have we that these
substances are elementary? ILet us take them in order.

“Beginning with radium, its salts were first studied
by Mme. Curie; they closely resemble those of barium;
the metal, recently prepared by Mme. Curie, is white,
‘attacked by water, and evidently of the type of barium.
The atomic weight, too, falls into its place; it is 89.5
units higher than that of barium; in short, there can
be no doubt that radium fits the periodic table, with
an atomic weight of about 226.5. It is an undoubted
element. But it is a very curious one. For it is un-
stable, Now stability was believed to be the essential
characteristic of an element. Radium, however, dis-
integrates—that is, changes into other bodies, and at
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all. The immediate possi-
bilities lie rather in the di-
rection of utilization of en-
ergy. As Sir William puts it:

‘“ Attention has repeatedly been drawn to the enor-
mous quantity of energy stored up in radium and its
descendants. That in niton is such that if what it parts
with in heat during its disintegration were available,
it would be equal to three and a half million times the
energy available by the explosion of an equal volume
of detonating gas. If the energy in a ton of radium
could be utilized in thirty years, instead of being
evolved at its invariable slow rate of 1,760 years for
half-disintegration, it would propel a ship of 15,000 tons
at the rate of fifteen knots per hour for thirty years.
If we could control the rate at which radium evolves
its stored up energy, we should have a useful and
potent source of energy. But the supply is a very
limited one. If, however, the elements which we have
been used to consider as permanent are capable of
changing with evolution of energy, if some form of
catalyzer could be discovered which would usefully in-
crease their almost inconceivably slow rate of change,
then it is not too much to say that the whole future
of our race would be altered.”

So it is seen that the popular mind is not entirely
wrong in its estimate of Ramsay’s last discovery. It
has a wrong perspective. It emphasizes the aspect of
matter at the expense of that of energy, it fails to grasp
the true scientific import of transmutation as a material
process; it ignores the significance of Ramsay’s previ-
ous work which led directly to this achievement. We
may, with Ramsay, deplore the emphasis plit upon the
spectacular side of his labors, upon his efforts to pro-
duce copper fromx lessh efe.; hot sfier sl wiew we
agree that it seems quite likely that posterity will look
back to him as the harbinger of a new civilization, we
are not so far out of accord with the snap estimate of
the man in the street.
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Substituting Gasoline for Horseflesh

Work of Motor Trucks With the Army in Mexico

By Victor W. Pagé

HEN the history of the punitive expedition inte

Mexico is written the important part that motor
transportation played will be fully realized. In fact, it
is safe to say tbat without the aid of the motor truck
the rapid movement of General Pershing’s forces from
the border far into the interior of Mexico would have
beer impossible. If power wagons had not been avail-
able it would have been necessary to purchase hundreds
of mule-drawn wagons and thousands of animals, which
in the present depleted condition of the market due to
the demands of the European war, would have been dif-
ficult to accomplish promptly. If automo-
bile transport had not been available, it

An example of good roads in Mexico

one sixth of that which can be done by a motor truck
of 1l,-ton capacity. We know that there are liinlts
to the endurance of living things. A man, borse or
mule can do only a definite amount of worlk without
rest. A motor truck can go twenty-four hours, and
after a few minutes’ attention, sucb as greasing up
the mechanism and perhaps making a few minor ad-
justments, it is capable of repeating this term of serv-
jce almost indefinitely, as long as the mechanlsm is’
maintained in good condition. The motor truck not
only transports more material than the corresponding

placed orders for several thousand trucks of various
makes suggested features that should be incorporated
to make the trucks more practical for army service,
though many strictly commerclal chassis were sent
abroad to fill the urgent demand. The lesson taught
in Europe was soon learned by the United States mili-
tary authorities, and automobile engineers who had
beeu following very carefully the reports sent from
abroad decided that certain features should be incor-
porated in trucks intended for army use that were not
always essential when the chassis was to be applied

to every day service. The conditions in

would have been necessary to seize the
railroads, which in itself would have been
an act that might have precipitated a
war. The army equipment of trucks was
small indeed, but this was not the fault
of the mllitary men who are in charge and
who reallze the importance of mechanical
transpor-t, hut to the meagre funds allotted
the army in peace times by our legislators.
Fortunately, the United States is the
home of the most progressive motor truck
manufacturers and the largest producers
of these vehicles in the world. The weekly
output of a number of our American
plants is almost as great as the yearly

Mexico are radically different from those
obtaining in Europe. Instead of the very
good roads that were available there, the
Mexican highways are worse than our
country byroads, and in some cases are
merely trails through sandy wastes, fur-
rowed with numerous small gullles,

The modifications that were necessary
to adapt the regular commercial chassis
were not many, nor did they involve radi-
cal changes in design. The oniy thing
that could be comsidered a radical de-
parture from current practice was the
use of trucks in which the power was ap-
plied to all four wheels, and in some

output of many of the European makers
whose vehicles have an enviable reputa-
tion.

Considering first the marked superiority of motor-
propelled army supply wagons to the anlmal-drawn
conveyances, it will be evident that there is much in
favor of the gasoline power plant. At the inception
of the European war there were not enough horses in
existznce in the world to have handled that large
problem of transporting over twenty million men and
of feeding them and keeping them supplied with arms
and ammunltiou. It takes about three years to produce
a draft horse, or mule, suitable for army use, and the
work that can be accomplished by a horse is only about

Loading a convoy preparatory to a start for an advanced army base

type of animal-drawn vehicle, but it can be handled
more easily and is quicker. One important thing gained
by the use of the truck is that it is not necessary to
carry forage for animals, and the large space formerly
taken up by this bulky material can be utllized in
bringing the all important supply of men, ammunition

“and food to the fighting line.

At the inception of the European war our American
manufacturers did not have a very good idea of what
constituted the design features of a successful motor
truck. The foreign purchasing agents, however, who

cases in which all wheels were dirigible
for steering purposes. Four-wheel drive
trucks were found capable of negotiating
any road or field where the animal-drawn
army wagon could be driven. It was found that a
good ground clearance or plenty of room between the
mechanism and the ground and absolutely reliable
power plants were essential. The frames had to be
stronger, the turning radius had to be shorter, and the
standard vehicle tread was found preferable to the va-
riety of treads that are noticed on vehicles intended
for operation over city streets or good roads. Power-
ful brakes were an important requirement, and in some
cases the provision of sprags, which have been prac-
tically forgotten in business vehicles, was Insisted on.

A truck with trailers crossing a ford that is more than hub deep

© 1916 SCIENTIFIC AMERICAN, INC

Mexican roads after a rainstorm are far from ideal for motor transport
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The gasoline tank capacity was increased
in order to enlarge the touring radius,
force feed water circulation was pro-
nounced essential, as was the standardiza-
tion of such parts as spark plugs, mag-
netos, carbureters and other accessories,
to make them interchangeable on trucks
of different makes.

Naturally the call for trucks for muni-
tions transport purposes automatically
developed a demand for other types.
Among these may be mentioned water,
gasoline and oil tank carrying autos, trav-
eling repair shops, trucks equipped with
powerful wireless or searchlight equip-
ment, other forms intended for wrecking
service and for the use of the engineers,
armored cars carrying armament suitable

its hase for fourteen days, having trav-
eled about 1,000 miles in that period.

When operating trucks in a country
that is practjcally roadless much can be
learned, and manufacturers are not only
correcting the minor defects that prac-
tical service has shown to exist in their
product, but the Government is aldo real-
izing the importance of good roads, and
the resulting stimulation of the propa-
ganda for suitable military roads cannot
fail to be of value.

The drivers that have been recruited
for service in Mexico are practically all
civillans, many of them having volun-
teered from the truck factories to ac-
company the shipments of trucks to the
borders. Others are taxicab drivers and

for offense and defense, and other vehicles
intended for {ransportation of troops.
‘I'here is also the need of vebicles of the
tractor type for hauling heavy artillery and special
motor trucks for carrying supplies and machines for
the aeronautical division.

Nearly all of the truck manufacturers in the United
Ntates that may be ranked as leaders have contrib-
uted to the recent demand for trucks to be used in
Mexico. Some makes are represented by nearly 300
cars, of others there are a lesser number. The trucks
in use may be divided into two main chassis types,
the conventional rear drive and the type that drives,
steers and brakes by all four wheels. There are a num-
ler of trucks in use, however, that drive by the four
wheels but which steer only with the front wheels.
The war department and the commanding officers are
particularly pleased with the work done by the four-

Rapid-fir¢ gun mounied on a motor truck dash-board to repel attacls

Very little has been done at the present time in the
equipment of special vehicles such as used abroad.
There are practlcally no motor ambulances, self-pro-
pelling kitchens, or autos offering hathing facilities
such as are used in Europe. As these are types that
can be readily fitted to standard chassis forms, they
can be quickly extemporized should there be actual
need of their services, There is likewise a paucity of
armored trucks and anti-aircraft carriers. There has
al8o been a scarcity in self-propelled repair shops, but
this need is now being supplied. The lack of armored
trucks has been met in an ingenious manner by fittlng
rapid-fire guns to some of the four-wheel drive trucks
which have steel bodies. The quiclk-firers are mounted
on special swivel fittings that can be moved at will

motor truck operators having metropol-
itan experience. Then, again, college
students of an adventurous turn of mind
have been interested in the work, and, finally, many
enlisted men have been trained to drive the trucks
since these have arrived on the border. As a rule, the
enlisted drivers have proved the most satisfactory, and
on several occasions civilian chauffeurs have not taken
kindly to the orders given by army officers. Most of
the drivers, however, have performed excellently, and
in some cases, heroic service.

Much is expected of an equipment consisting of spe-
cial flanged rims that may be secured to the ordinary
truck wheels to malie the truck suitable for operation
on regulation railroad tracks. A machine equipped in
this manner was placed on the rails at Columbus and
made the trip to El Paso, Texas, a distance of 93 miles,
at an average of 19 miles per hour. When it arrived at

Fitting a truck with flanged wheels for travel on rails

wheel drive form where poor roads have to be nego-
tiated. After a heavy rainstorm, such as always oc-
curs in warm countries, or in the deep desert sands,
which are also a common feature of Mexico, it is some-
times difficult for a two-wheel drive truck to obtain
enough traction to surmount unusual obstacles. Under
these conditions it was possible for the four-wheel drive
trucks to make some progress, The test of war serv-
ice, of course, cannot be accepted as final in its bear-
ing npon the operation of vehicles in regular commer-
cial service. There are too many rear-wheel drive
trucks in use to question their practicability under the
operating counditlons they were designed to meet. Mod-
ern warfare, however, has introduced an entirely dif-
ferent set of conditions, which are best met by trucks
specially designed to cope with the un-

usual.

to sweep all four sides of the machine and also to be
pointed up in the air, In fact, on some of the regu-
lar supply trains rapid-fire guns are mounted on the
steel dashboards of the trucks to give added protec-
tion to that afforded by the guards accompanying each
train, '

In spite of the bad road conditions, some very good
records have been made by the different motor truck
companies, and a spirit of rivalry between the differ-
ent commands exists at all times. Truck company No.
3, which is composed of rear-wheel, worm-drive trucks,
recently Jowered the record between Casag Grandes,
Mexico, and Columbus, New Mexico, by an hour, mak-
ing the 104 miles in ten hours actual running time.
On this trip this truck company had been away from

Motor truck equipped to iravel on railroad tracks

its destination it was removed from the tracks and
driven over the roads. It made its return trip to
Columbus the same day.

Linking up Greece with Other Continental
Railroads

T is interesting to note the completion of the remain-

ing strip of unconstructed road necessary to the final
linking up of Greece with the rest of Europe. This
gap of some 56 mlles has at last been closed, and the
stretch of roadway is most likely in use at the present
writing.

The result of the completion of this work to Greece
can hardly be overestimated. As soon as the war is
ended, through trains will be run from Paris and other
European capitals to Athens and its port,
Pir=zus.

To show the high state of efficiency
and preparedness obtaining in our motor
truck factories it Is necessary to cite but
one instance, A prominent company,
which has about two hundred of its
trucks in active service on the border,
was ahle to fill an order for 56 three-ton
trucks, which were valued at $186,000, in
eight hours after the order was received.
Other prominent makers made records
almost as good as this in supplying the
rush orders received from the war de-
partment, It has been the endeavor of
the army authorities to organize the
trucks into convoys or trains of twenty-
eight - -trucks ~each. ' There—- are -about-
twenty of these truck companies now in
service, and orders are expected for a

Time from Pari% will be shortened
60 hours, it is thought, and through din-
ing and sleeping cars of the Compagnie
Internationale des Wagons Lits et des
Grat_xdﬂs Express Européen will run over
the lines.

This hitherto misging link in com-
munication lay between Gilda, on the
Salonlki-Monastir line, and Pappapuli, on
the Thessalian frontier. Temporary
bridges of wood span streams and valleys
until permanent steel and concrete struc-
tures can replace them when peace is
established.

Twenty powerful engines, now ready
at Athens, will draw these trains at high
speed through the picturesque Vistritza
Valley and along the Agean coast to their

large addition to this number.

A four.wheel drive armored car for service on the Mexican Border
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destination.
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Three-inch field gun battery on the march

The Field Artillery of the United States Army

The Field Gun Has Become the Dominant Element

T is not going too far to say that the growth in power

and numbers of field artillery and its dominating in-
fluence on the field of battle is the most striking de-
velopment of the European War. Prior to the war field
artillery consisted of direct-fire guns of the 3” to 4%
calibre and high-angle fire guns or howitzers, which ran
from 4.7” to 7” caliber in our own army, with a few
pieces of larger caliber, say 8 to 9.5” caliber in some of
the European armies.

Germany and Austria, having in view the destruction

of the steel and concrete fortifications of the nations .

which tbey were preparing to attack, set themselves to
develop new artillery of such enormous destructive
power that it would have the fortifications completely
at its mercy. As the result of extensive experiments
carried out at their various proving grounds, the Ger-
man and Austrian authorities developed certain mobile
howitzers of unprecedented size and power, capable,
where the roads were favorable, of transportation with
the armies, and of being quickly brought into action,
either upon the carriages on which they were trans-
ported or upon hastily-prepared foundations of concrete.

Best known of these great pieces are the Skoda, 12"

Austrian howitzer and the German 11.2” and 16.5”
howitzers. How these guns quickly reduced the forti-
fications of Liege, Namur and Maubeuge is now an old
story familiar to every student of the war.

When the contending armies on the various fronts
had settled down to trench wafare and reliance had
come to be placed upon earth fortifications, it was found
that these heavy pieces, together with the lighter
howitzers of from 6 to 9.5” caliber were equally effi-
cient for tearing the trenches and the various forms of
field earthworks to pieces and opening the way for in-
fantry assault. The smash-
ing and leveling effect of the
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Samples of smokeless powder

in Modern Warfare

howitzer and the 7” howitzer, this last named heing an
early type and now considered obsolete; of the major
caliber guns of from 8” to 16.5* caliber our army at
present possesses none.

The complete field gun consists of two parts—the gun
and its limber or caisson, the latter containing the am-
munition. Each part is mounted on a pair of wheels
and when the gun is in battery the gun and its limber
are placed side by side, the caisson abreast of and to
the left hand side of the gun. The rapidity of fire of
the field gun is due to the method (first adopted in the
Navy) of mounting the gun in a sleeve in which it
recoils and placing the telescopic gun-sights on the car-
riage, where they remain stationery during the recoil.
This makes it possible for the gun to be maintained con-
tinually on the target. One of our illustrations shows
the gun-pointer with his eye at a panoramic telescope.
It is his duty to maintain the gun at the correct eleva-
tion by mieans of an elevating hand wheel. The latest
field piecés of this model are provided with a traversing
mechanism which allows the gun to be traversed to a
limited number of degrees independently of any move-
ment of the gun carriage. Tbe carriage is prevented from
recoiling by means of a spade at the end of the trail,
the spade being driven firmly into the ground. The recoil
of the gun is taken up and controlled by means of a
cylinder, filled with oil and water. During the recoil,
the movement of the gun compresses a coiled spring
which serves to bring the gun back into battery.

The operation of these 3” field pieces.is very rapid;
and it is claimed that, under favorable conditions, the
French 75 centimeter (approximately 3”) gun has fired
as many as 20 rounds in a minute. Our 3" field piece fires
three kinds of shell, each of which weighs 15 pounds.

" They include a common steel

Liig howitzers has been well
illustrated in the assault on
VYerdun, and in the present
great offensive of the Allies
at the River Somme. Thus
it has come about that there
has ‘been.a great increase in
the types of new guné and it
is now: certain that the big
howitzers of from 9.5” to 12”7
caliber and over have come
to stay. '

The field artillery of the
United States Army, as at
present :constituted, consists
of seven. .or .eight types of
gun. First' the guns of
minor caliber, namely, the
standard 3” field-gun, the
older 3.2” field-gun, and the
2.95” mountain .'gun; the
guns of mid caliber, includ-
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shell containing 13 oz. of
explosives “D ”; a common
shrapnel shell filled with
252 balls, the interstices be-
ing filled with a smoke-
producing matrix; and a
high-explosive shrapnel in
which the interstices around
the 285 balls are filled with
a matrix of high explosive.
In the case of the shrapnel,
the bursting charge of loose
black powder is carried in
the base and the time fuse
at the nose of the shell. The
fuse is so set with reference
to the range and the time
of flight, that the black pow-
der will be ignited and the
balls driven from the case
just above the body of troops
to be attacked, the balls scat-
tering and falling in a cone-

ing the 4.7” direct-fire gun,
the 5” siege gun, the 4.7
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The 4-inch field gun, limbered up, ready for transport
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shaped mass upon the enemy.
The balls are shot out of the
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case with an added velocity of from 250 to
300 feet per second. The high-explosive
shrapnel will eventually replace all types
of shell for the 3” field gun. The maxi-
mum range of this gun on a level plat-
form is about 8,000 yds. with the gun at
maximum elevation. If the trail be sunk
in the ground the range is increased to
about 9,500 yds. This gun is used entirely
against personnel. The older 3.2” gun has
a range on a level platform 4,500 yds.
and with a sunk trail of 6,000 yds.

The 2.95” mountain gun is designed to
be carried on pack animals. It is so built
as to be quickly dismounted from and as-
sembled on its carriage. The gun, weigh-
ing only 236 pounds, is In one piece, its
total length being only 3 ft. It fires a
125 pound or 18 pound projectile with
020 and 750 ft. per second velocity.

The 4.7” gun like the 3”, uses fixed
ammunition, the shell and the powder
charge being contained in a common case;
and it fires either shrapnel or hlgh-ex-
plosive common steel shell. The projectile
weighs 50 pounds and the maximum range
with an elevation of 15” is about 7,000
yds. and thé maximum with the trail
sunk below level is 11,000 yds. This gun
is used for breaching earthworks and also
against personnel in the open. The 3”
gun is our only absolutely first-class field-
piece; the 4.7” gun would be a most ex-
cellent piece if it were provided with a
better carriage. As it is, the amount of
elevation on a level platform is limited;
indeed the 3” gun, having 9 deg. more
elevation, has a greater range than the
much more powerful 4.7” gun. The latest
model of 3” gun bears date 1905 and the
4.7” gun is the model of 1906.

Our 4.7” howitzer is a shorter gun of
lower velocity designed for use against
overhead cover, dug outs, and intrenched
personnel. Upon a level platform it has
a maximum range of something over 6,500
yds.

We also have a 5” siege gun of obsolete
pattern, designed in 1898 and 1890. Its
weight is 3,660 lbs. and it fires a 45-1b.
shell with a muzzle velocity of 1,830 ft.
per second. Its maximum range firing
from a level platform is 5,400 yds. and
with a sunk tail it has a maximum range
of 6,500 yds. The recoil is checked by a
hydraulic buffer, which consists of a steel
cylinder, 5” in bore and 42” in length.
The piston rod of the gear is attached to
the trail and the cylinder is connected to
a pintle secured in the platform.

The 6” howitzer is a ‘more modern piece
beiag of the model of 1908. Its weight is
1,925 Ibs. and it fires a 120-lb. projectile
with a muzzle velocity of 900 ft. per
second and a maximum range from a
level platform of about 6,700 yds. The
gun is built up of nickel steel and con-
sists of a body and a breech hoop. It
fires common-steel shell and shrapnel.
The carriage carries a cradle in which the
howitzer is mounted. The recoil is con-
trolled hydraulically and when the how-
itzer recoils it carries with it the cylin-
der, the piston of which, being fastened
to the cradle head, remains stationary.
The end of the trail is provided with a
large spade, which serves to keep the car-
riage stationary, the howitzer being per-
mitted to have a sufficient length of re-
coil on the carriage at low angle of eleva-
tion to render the carriage stationary un-
der firing stresses. At high angles of ele-
vation the length of the recoil is reduced
in order to maintain clearance from the
ground. The 6” howitzer is intended for
use against overhead cover, dug-outs and
intrenched troops.

The largest field piece that we possess
is the 7” siege howitzer, model of 1898
and 1890. ILike the 5” gun it is too old
in design to render it serviceable under
modern war conditions. The weight of
the gun is 3,710 lbs. and it fires a 105-lb.
shell with a muzzle velocity of 1,100 ft.
per second. Its range when firing from a
level platform is 7,000 yds. It was in-
tended for breaking down overhead cover
and reaching intrenched troops. Its car-
riage and recoil mechanism are generally
similar to those of the 5” gun above de-
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Assembling a mountain gun. Note the one-piece gun in foreground
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Using the panoramic telescope gun sight on a 3-inch field gun
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scribed. The 7” howitzer is considered by
our Ordnance Authorities to be obsolete;
in fact, Brig. Gen. William Crozier, Chief
of Ordnance, ignoring the 7” piece, stated
that the heaviest piece of field- artillery
whick is now in our service is the 6”
howitzer above deseribed.

It is very evident to any one who has
followed the develepment of artillery in
the European war, that in this branch of
the service, so far as our equipment is
concerned, we are sadly deficient. Not
only do we possess altogether too few of
the types of gun above enumerated, but
we dre entirely without field artillery of
the major calibres from 8” to 16.5”. The
fault is due, primarily, to the parsimony
of Congress in refusing to grant the in-
crease in personnel necessary to enable
the Ordnance Department to do the ex-
perimental work, draft out the plans, and
build some of the heavier types of guns.
Gen. Crozier, in his recent hearing before
the House of Representatives on Military
Affairs, stated that he had been trying
for several years to experiment with two
calibers of field piece heavier than the
6” howitzer. With a totally insufficient
force, the Ordnance Bureau has been try-
ing to find time and the expert men to
get out a design for a howitzer of about

-7.6” caliber and for another one of about

9.5” caliber. The 7.6” howitzer would
fire a projectile weighing 240 lbs., which
is twice the weight of the projectile fired
by the 6” howitzer, at present the heaviest
field piece we have.

The 9.5” howitzer would fire a projectile
weighing something like 400 lbs. It was
originally intended to fire a prdjectlle
weighing 480 lbs., which is twice the
weight of the projectile fired by the 7.6”
howitzers. The Ordnance Bureau wished
to go up by steps of 100 per cent in the
weight of each projectile; that is, the
weight of the succeeding projectile was to
be twice the weight of the projectile fired
by guns of the next smaller size,

The Bureau has had these two pieces in
mind for a number of years, always hop-
ing to get them out pretty soon. The 7.6”
howitzer has been designed, and an experi-
mental one has been just about completed.
It is nearly ready to go to the proving
ground at Sandy Hook for a test.

The 9.5” howitzer has never got beyond
the stage of the preliminary drawing. If
the Bureau had a sufficient force of of-
ficers to put at the subject, and if they
had a sufficient force of draftsmen to
carry out the ideas of the officers, they
could have had the 9.5” howitzer on the
proving ground now, and by the beginning
of this year they would have had the 7.6”
howitzer pretty nearly through with its
tests.

As a result of the increased importance
given to artillery by the European war,
and as soon as reliable information on the
subject was available, our War Depart-
ment appointed a Board known as the
Treat Board, which made three important
changes in the principles governing the
supply of artillery. It increased the pro-
portion of guns to troops from 3.6 per
1,000 of infantry and cavalry to 4.9 guns
per 1,000. It increased the size of the
largest piece from a 6” howitzer to an 11”
howiteer ; and it increased the amount of
ammunition supplied per gun from 1,800
rounds for the 3” field gun to 5,000 rounds.
This increase is due to the enormous rate
at which ammunition has been used up
in the present war. General Crozier stated
that he had heard reports coming directly
from French officers to the effect that for
a certain period of very intense action bat-
teries of the 75 c.m. gun had fired as much
as 1,000 rounds per piece.

With regard to our supply of field guns,
the General stated that we had at the
opening of the year about 900 field guns of
all calibers, and that we actually require
2,040 guns. Furthermore, the question of
the number of guns now required is in-
timately bound up with the question of the
life of the guns. There is an enormous
wastage of guns due to erosion now tak-
ing place in Europe. The 3” field gun is

(Concluded on page 142)
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How an Army Hears
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Every Resource of Modern Science Employed to Tell the Modern Warrior What His Enemy is Doing

N army without an up-to-date signal corps would be
blind and deaf. Should it be called upon to give
battle to an enemy modernly equipped in this respect it
would be as much handicapped as though its fighting
units were armed with old-fashioned muskets and guns
and employed black powder with disclosing clouds of
white smoke.
The battle fronts of Europe furnish the most compre-
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Field telephone in use near Vera Crauz

hensive picture of the functioning of this important
service. On the western front, extending from a point
between Ostende and Nieuport, on the North Sea, to
the Swiss frontier in the vicinity of Belfort, there are
something like 7,000,000 men, Teutons and Allies, in the
various successive lines of trenchwork. These men are
divided, for tactical and administrative purposes, into
units of various strength, from the huge army corps of
40,000 men, to the infantry squad of eight. Yet it is
not only possible, but
an accomplished fact,
that the squad at the

Copyright by International Film Service
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Wirelese set ready for mules

and quadrupled, for fear of a single line being shot
away. And the whole system is coupled up by cable
so that, for instance, a man in an English trench may
talk with his own home. This is merely to show what
may be done; there is too much press of official business
to permit social chatter.

All this is the work of the signal corps. Electrical
communication has come into such general use, has ren-
dered all information so promptly available, that it has
practically superseded all other methods. These other
methods, however, visual signaling, etc., are by no
means forgotten. The signal troops are as carefully
trained in these essentials as in any others,

In general efficiency and organization the United
States is fortunate in its signal corps. While it is far
too small at the present time to render adequate service
in time of war, what there is of it is highly trained
and up to the minute in its theoretical and practical
knowledge, although it has undoubtedly been seriously
handicapped by lack of appropriations with which to
purchase an ample supply of the most approved and
latest apparatus.

In the Signal Corps they catch them young and train
them. Being counted among the technical branch of the
service, the average bright young American who applies
for enlistment in the signal corps is naturally attracted
by the opportunities which this service presents, In
addition to learning the rudiments of pure and simple
soldiering, he here finds a variety of interesting things
which hreak the sometimes monotony of service with
troops of the line. And as the average young Ameri-
can is also ambitious, the opportunities furnished him
by a “hitch” in the signal corps for learning not only
the grounding, but a broad technical knowledge of many
branches of electrical science, are great, in some re-
spects far greater than those offered by technical train-
ing schools, as everything he learns theoretically is
given immediate practical application in a school where
nothing less than perfection is tolerated.

In the days of the Civil War visual signaling was
that most generally in use, and while certain elements
of this valuable branch of the service were engaged in
telegraphic work, the principal reliance of inter-com-
munication between troop elements was placed in the or-
derly, the courier, the flag by day and the torch by night.

To-day the flag and the lamp are used only for short
distances and during an actual advance or a retirement

U. S. Infantry setting up searchlight

and between the smaller troop units. But even during
actual advance or retreat, reel carts handled by the
signal corps spin off glistening strands of copper wire
which is either left to lie on the ground or is hastily
looped from convenient branches and posts for mile
after mile. And in default of more of such wire
being available, these scientists can *“ make talk”
along an ordinary barbed wire fence by the simple
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Signal corps on duty at Columbus, N. M,

expedient of attaching their instrument to each end.

A reel cart detachment going into action resembles
a battery taking hasty position. The horses—when they
use horses—are at a swinging gallop behind which the
spidery apparatus rocks from side to side with each
encountered inequality of the ground. A mounted
member of the detachment bears in hand a low-carried
lance through the tip of which the copper wire is
threaded, and it is his duty to guide the laying of the
line to best advan-
tage. At the desired
point the cart is
stopped and within a

extremity of the line
is in direct com-
munication, if it
should be necessary,
with the squad
whose right touches
Switzerland.

‘What is probably
the most intricate
system of telephonic
communication in the
world is to be found
here. The wires ex-
tend at intervals of
a few feet from the
first line trenches
and dugouts, back
through the system
of communication
works to the second,
third and all the re-
serve lines. At each
military subdivision
headquarters is an
elaborate switch-
board with tireless,
lightning-quick op-
erators on the job
every minute of the
24 hours.

In turn, these cen-
tralization points are
linked with others at
the headquarters of
larger units, and the
ramifications extend
not only to general
headquarters but all
over the country.

few seconds com-
munication is estab-
lished. It is not only
the duty of the sig-
nal corps, but its
pride as well, to
keep the extremities
of its sensitive an-
tennae directly on
the firing line, This
pride has frequently
cost dear, but the
mere fact that it is
no part of their duty
to fire an offensive
shot seems to have
inculcated within
each and every mem-
'| Dber of this organiza-
tion a beautiful in-
difference to such
material things as
bullet and shell.
There are many
methods of signaling
used by this corps.
First and foremost
come the telegraph,
the telephone and the
wireless. The Inter-
national Morse code
is the one in general
use by the army and
between the army
and navy of the
United States. This
code, of course, is
available for all
cipher work which,

Then the battle-front
system is doubled, in
some places trebled

Wagon wireless set. The receiving and transmitting units are couvpled together for hauling, giving a normal °

four-wheeled wagon
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~ by the way, it-is part
(Concluded on page
134)
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The Italian Cargo Steamer Milazzo

Ingeniously Constructed Freighter Which Unloads Cargo at Minimum Cost

ITH the arrival in New York on July 1st of the

Italian steamship Milazzo is revealed an interest-
ing departure from standard lines of ship construction.
‘We have had many ingenious plans for increasing carry-
ing capacjity and facilitating the discharge of cargo, but
never anything which went quite so far off the beaten
track of naval architecture.

In the lateral division of her hull the Milazzo is quite
normal. She possesses eight watertight bulkheads of
the usual type, extending clear up to the main deck.
The extreme forward and after compartments, of ca-
pacity 250 and 70 metric tons, respectively, are used for
water ballast to insure longitudinal stability. The cen-
tral compartment contains all the ship’s vitals-—engines,
boilers, pumps, dynamos, lighting plant. etc. The re-
maining six compartments, of a combined capacity of
14,000 metric tons, are given over to cargo. In each of
these the loading space is en-

Abderhalden’'s New Studies of the Ductless
. Glands
HE famous German physiologist, Abderhalden,
whose studies of digestion, of the complex albumin-
oids of food and their breaking up into simpler
elements, or ¢ building stones ”” as he calls them, and of
the possibility of supporting life by synthetic food, are
well known to our readers, has recently published some
interesting reports of his investigation of the ductless
glands. His especial object of research, as set forth in
the “ Archives for General Physiology ” has been the
effect of these glands on the development and condition
of certain tissues. 'l'adpoles were the animals experi-
mented upon.
Physiologists agree that functional disturbances of
these glands influence theorganic growth. For example
where disease of the thyroid is present the growth of

which specifiically influence the growth of certain
tissues, and which are not destroyed by the pancreatic
juice nor the digestive juices of stomach and intestines.
It is therefore certain that these substances belong
neither to the group of albuminous bodies nor to that of
the peptones,

Abderhalden, indeed, holds it as very probable that
the so-called internal secretions in general are of
relatively simple nature and cannot be destroyed by the
digestive ferments. "Perhaps, however, the cells upon
which the secretions act contain ferments which can
prepare the effective agent from the secretion-substance
which enters the lymph or the blood in ineffective form.
As far as the thymus is concerned it does not matter
whether the gland is used a8 it is, or in the disin-
tegrated form described above.

Combinatious of two or more of the glands produced
various modifications of

tirely free of all obstruc-

tions, right up to the main
deek.

The radleal structural
features are found in the
arrangements for discharg-
ing cargo, and are best seen
in the cross-section plan
herewith. On each side of
the vessel, right down on her
very bottom, is laid a minia-
ture double-track railroad,
roofed over by an inverted
V to form a veritable tunnel
ruaning the entire length of
the ship. At regular inter-
vals these roofs are pierced
by cargo hatches, with
chutes for loading the cars
that run beneath; and it
will be seen that the ar-
rangement of -sloping roofs
over the tunnels themselves
and over the adjoining
spaces is such that the pull
of gravity will carry the
cargo from every part of the -
hull into these hatches.

Ranged along each side of
the ship is a series of tall
discharging towers. Be-
neath each of these is a
well extending clear down
through the cargo hoid to
the tracks below. As fastasa
car is loaded at one of the
hatches, it is run to the
nearest of these wells, where
the hoisting apparatus

e [ technical interest. @ When
the solutlon contained the
active substances from all
four glands, the little crea-
tures developed with ex-

traordinary rapidity into

T T ST 1

snatches the body off the
trucks and lifts it up the
well and up the tower to the
platforms shown in the
illustration. It is here
tripped over, and its con-
tents dumped down the big
chutes into a waiting truck
or gondola. So effective is

this process of discharge
that the entire 14,000 tons
capacity of the boat can be
got out in about 48 hours,
with no manual labor at all.

No space is allowed to go

very lively little frogs.

The eminent experimenter
hopes to obtain definite re-
actions on the higher ani-
mals by similar combina-
tions of one or more of these
glandular secretions, in
which case it may be pos-
sible to construct valuable
therapeutic agents. By the
definite determination that
the substances which affect
the tadpoles are dialysable,
i. e, that they are capable.
of penetrating membranes,
it is made possible to under-
take a systematic experi-
mental investigation of these
effective agents. This was
not possible while it con-
tinued to be supposed that
these were colloidal in char-
acter.

But perhaps the most in-
teresting deduction made is
that it is in this direction
that we may look for an ex-
planation of the origin and
growth of cancer. This was
suggested to Abderhalden by
the circumstances that he
twice observed the fo.'ma-
tion of a sort of tumor in
““ toadfrogs’’ which had been
developed under the simul-

taneous action of the
ovarian and the thymus
dialysates.

This would seem to in-
dicate that cancerous tumor
and sarcoma may be due
to disturbances of internal
seeretion glands. The ab-
normal cellular growth char-
acteristic of sueh diseases
seems to give a certain
plausibility to this theory,
which will doubtless be

to waste in this ship. The
roofed-over areas between
the track tunnels, themselves
forming larger tunnels, are plainly unavailable for ear-
go, simce they could not be discharged by gravity. So
they are used for fuel storage—for this craft burns oil.
This, of course, is put in by gravity and taken out by
pumps. Little deck-room is available, the hoisting
towers and the hatches occupying most of the room
ordinarily to be found on vessels of this class.

In length 512 feet overall, of 65 feet extreme beam
and 26 feet draft amidships under full load, the Milazzo
is a large ship, even as ships go. When fully loaded
she displaces 20,040 tons. In addition to the 14,000 tons
of cargo mentioned, she has room for over 4.000 tons of
fuel. Her engines, under a fuel consumption of 54 tons
per day, develop a speed of about 11 knots. So well
satisfied are her owners with her that they have under
construction a sister ship. Altogether she must be
classed as by all means one of the most efficient and
economical cargo carriers now afloat,

" The Italian freighter Milazzo, with cross sections showing the unique features of her construction

the whole body is checked, a8 a result of anamalis in
the secretion of the gland. In order to get at the
precise manner of operation of such effects Abderhalden
sought to discover whether the effective secretion prod-
ucts were high molecular colloidal compounds or simpler
dialysable bodies, such as adrenalin, His experiments
included the thymus, the hypophysis, the ovaries, and
the thyroid. These organs were finelty chopped and
digested to such a degree that they were practically
reduced to the separate * building stones,” or amino-
acids. The tadpoles were then placed in a fluid con-
taining a definite proportion of the dried substance from
one or more of the glands fu guestion.

Various important conclusions were deduced by Ab-
derhalden from the modifications of growth and de-
velopment which resulted.

For example, it was proved that the thymus and
thyrold contain one or more compound constituents
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given due consideration by
the many eminent physi-
ologists engaged throughout
the world in cancer research.

Picking Artificial Flowers Out of Chesapeake Bay

RECENT trip on Chesapeake Bay made by the Fish
H awk of the United States Bureau of Fisheries was
fruitful of unusual results. By the invitation of the
bureau, a Baltimore manufacturer of artificial fiowers
accompanied the party aboard the vessel in order to
ascertain the sources of supply of a form of hybroid
which had been discovered on previous trips, and had
been found to be of special value for decorative purposes.
The manufacturer was reported as very enthusiastic
regarding the quality of the material and the oppor-
tunity for establishing the industry. The material
appeats- to be abundant, but patience :amd> persistent
effort ‘will undoubtedly be required to induce the fisher-
men to develop a new form of ﬁshe’ry. The raw ma-
terial Is valued at $250 a tom.
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Our Cavalry

The Tactics of the Mounted Service of the World’s Armies Are
Governed by Principles Established on Our Western Plains

By Charles M. Maigne

ISEACRES, veterans of former wars who cling to

tradition, and casual readers and observers, the
latter-basirg their deductions upon the fact that in-
frequent mention is contained in communiqués regard-
ing this branch of military force, are prone to voice the
opinion that the day of cavalry is past and gone, van-
ished with the days of the Empire and the Civil War.
They recite with glowing recollection of stirring per-
sonal experience—or of the ardor of slashing literature
—tales of masses of horsemen sweeping over field and
through woodland in the hurly-burly of
pounding hoof, flashing sabre and the

gone, streaking away like a gray tornado, accompanied
by the rumble of countless galloping batteries, on

through-the gap, striking- for the flank, commumication-

and rear of the Austrian forces. The full details of the
Cossack’s action have not yet been brought to this coun-
try ; about all that is known is that they stormed through
the breach in the line and once within, rode down their
disorganized oppenents wherever they fled; and when
they encountered hastily formed lines of defense, the
Cossacks tumbled from their horses and fought on foot

under the supporting fire of their horse artillery.
It may come as a surprise to many that among officers
of the United States Army; theopinior is rather generul
that cavalry tactics of to-day both at home and abread
are modeled upon those developed by the horsemen of
North and South in the Civil War of ’61-’65. But to
place the credit squarely where it belongs, we must
look further and acknowledge that these tactics were
originated by the only true, unhyphenated Americans,

the American Indians of the plains.
For years, centuries, war had been

hoarse notes of voice and trumpet, of the
crash of contact and the meleé, the recoil
of shattered squadrons and the charge
again, wherein victory was snatched from
a threatening moment and a nation was
saved. Then they add, shaking their
heads with sentimental regret, that the
day of cavalry is over. But is it?

Early in the present great war, after
the first few weeks of advance and retire- -
ment, the contending forces on the main
western and eastern lines settled down in
a desperate deadlock, crouched within the
hastily carven, consistently elaborated
system of trenchwork which laced the
battle fronts. After the opportunity for

waged by rule of thumb. Footmen,
whether members of a Macedonian pha-
lanx or of regiments of infantry in the
Eighteenth and early Nineteenth cen-
turies, had definite tasks to perform in a
definite way. Attack was just so; de-
fense, this, that or the other thing. And
from earliest times, throughout the
Napoleonic era the horsemen had equally
and exactly prescribed methods which re-
lied mainly upon shock action. If any
attempt was made to arm cavalry with
firearms other than the clumsy pistol, it
‘was on a small scale only and was applied
merely to particular organizations. In
1693 the British Eighth (King's Royal
Irish) Hussars regiment was formed of

maneuver had passed, when the flanks of
the far-iung lines were brought to rest
near non-turntable topographical- points
such as the sea or the boundaries of a
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Cavalry of New York militia in camp

Irish Protestants who embraced the cause
of William and Mary agginst James I.
This regiment was originally armed

neutral country, the No Man’s Land be-
tween the trenches became a crater of
death to any living thing which might
venture upon it. The lines were held
solidly in strength from end to end and
consequently the employment of cavalry
in normal functions of security, informa-
tion and mounted action became out of
the question; so the horses were kept in
shape far to rear of the firing line or
were loaned to the artillery to replace
losses. Transportation requirements af-
fected them little, for the supply problem
of to-day has become one of gasoline solu-
tion, and for months horseflesh has had
a compaTatively easy time.

But the horsemen have only waited
for their moment. At first the cavalry-
men were grieved to the core that they
should be asked to render dismounted
service alone, to take to the trenches like
a mud-crushing infantryman, but rather
than not be in the fracas at all, they ac-
quiesced with good grace; besides, they

with swords, pistols, long muskets and
bayonets, to enable it to serve as infantry
and it is related that at the time its mem-
bers were subjected to many jibes regard-
ing their hybrid organization. Yet that
regiment thereby became to a certain ex-
tent a precursor of the cavalry of to-day,
although no one but its originator seemed
able to see the advantages of its arma-
ment. .

"But back to the Indians. Of very neces-
sity these tribesmen were warriors; the
fighting instinct had been born in them
and securely rooted through centuries of
intertribal strife. As a result, with senses
sharpened to a point of prompt apprecia-
tion, they recognized immediately the
superiority of rifle to bow, and if he had

" none, an Indian would barter his all for
one of the * firesticks.” Once in his hands,
he made himself master of it, although
his untrained mind sometimes§ t‘a‘iléd to
fathom the mysteries of the hind sight.
He got perfect direction as a rule, but

had to. But here, after almost two years
of war, success and reverse, the Russians
mass their reorganized, re-
victualled, - re-munitioned
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Unloading cavalry horses at Columbus, N. M.

his elevation frequently left much to be
desired. This little failing saved many a
soldier’s life in the old daysof the Frontier.

With the encroachment of
settlement upon the Indian’s

forces and by sheer weight
of artillery and numbers,
slash a broad gap In the
opposing Austrian lines in
Volhynia, Galicia and Buko-
vina. So stupendous is the
force of the onrushing
human tide that line after
line is carried and the
broken fianks of defense
cur] back in stubborn effort
to prevent sweeping disaster
to the entire front.
Awaiting their moment,
division after division of
Russian cavalry which have
been gathered in rear of the
infantry attack, look again
to saddle, cinch and saber,
and when the break has

own lands, Lo resented, and
fought; and as the sword
has invariably followed the
cross—and civilization—the
mounted troops of the young
republic of the United States
were sent westward to cover
the encroachment of "their
civilian kind. And there the
cavalry of America learned
its great lesson.

Even the youngest hopeful
of any American family to-
day, and many of foreign
domicile, can testify to the
prowess of the American
Indian. But the old soldiers
and the frontiersmen who
fought the original posses-
sors of the land have prima

been effected in the oppos-
ing line, the divisions spring
to horse, mount and are

Copyright by International Fllm Service,

A detachment of cavalry entraining for the Border
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facie evidence of his attain-
ments in concealment and
(Concluded on page 134)
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The Machine Gun

Some Characteristics of the Three

Types of Automatic Machine Gun
Used by the United States Army

Lewis gun in action

HE {desa. of attaching to the rifle automatic mech-

anlsm which would perform the functions of load-
ing and firing the gun made an early appeal to the
inventor ; for we find that as far back as 1854 (not to
speak of the earlier and crude attempts applled to
cannon) that great inventor Bessemer took out patents
for an automatic rifle, which, in spite of their crudity,
contained many elements of the modern machine
gun. The credit for producing the first practical ma-
chine gun undoubtedly belongs to Sir Hiram Maxim,
who secured patents on his inventions in 1884, and in
1889 was successful in having his gun adopted by the
British Army, Mention should be made here of the
Gatling gun, also an American invention, used in the:
Civil War and of the French Mitrailleuse which saw:
gervice in the Franco-German War of 1870. Each of
these made use of a series of barrels which were ﬁreAd‘
in succession, and therefore they do not strictly belong
in the present description, which confines itself to the
single-barrel machine gun. .

Machine guns consist broadly of two types: the first

" oblong box, known as the breech casing.

in which the energy of the recoil of the barrel serves
to operate the loading and firing mechanism, and the

'second in which this work is done by a small portion

of the gases of explosion. To the former type belongs
the Maxim gun. In this gun the barrel is enclosed In
a breech casing, which is filled with water for cooliug
the barrel. The-after portion of the barrel together
with the firing mechanism is inclosed in a rectangular,
The gun
barrel Is carried at its ends in asbestos packed bearings,
within which it slides in recoil, the energy of recoil
serving to operate the.loading, firing and cartridge-
case-ejecting mechanism located within the breech cas-
ing. The gun is held and trained by means of handles
at the rear of the breech casing, and in.front of the
handles is a thumb piece by which the trigger is actu-
ated. At the front of the breech casing is a recess
which holds the feed-block through which is fed the belt
of cartridges. 'The total recoil of the barrel is about
1 inch and the side plates and lock recoil with the

barrel for a Quarter of an inch, by which time the bullet.-

- step pawl- action.

Benet-Mercior gun on the Border

has left the muzzle. The further movement of tae
barrel rotates a crank axle and opens the breech. The
cartridges in the telt are fed forward by a step-by-
1t should be méntioned that a part
of the energy ot recoil serves to compress springs, whose
energy in turn serves to operate part of the automatic
mechanism concerned in the cycle of operations con-
nected with the loading, firing, breech opening, cartridse
case extraction, etc. To describe these movements in
detail would take more space than c¢an be devoted to
the present article. The Maxim gun without its tri-
pod weighs about 50 pounds. The disadvantage of
weight is offset by the fact that in this gun the recoil
is atsorted by springs and is not communicated directly
to the operator, whereas in the lighter gas-operated
machine guns, which weigh about 25 pounds without
the tripod, the recoil acts directly on the shoulder
of the operator, rendering it more difficult to keep the
gun upon the target.

The Benet-Mercier machine gun, as will be seen

{Concluded on page 137)

Firing Hand Grip

Piston operated by Gases
of Exploding Cartridge

|

| 0 Rack, actuted by Piston

Gear operated by and Main Spnng
Main Spring

Safety Catch to prevent
Accidental Discharge
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!
|
|
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Handle Biock

The Maxim gun, operated by the energy of the recoil

Firing’®In
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The Benet-Mercier gun, gas opmted, now in use on the Meﬁm-Boﬂu
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“First aid” on field to “ wounded ” soldiers

Copyright by Interaattonal News Service

Carrying * wounded” soldier to Red Crass wagon ,

The Sanitary Service in War
How the Wounded Are Cared for and the Health of

AR is a terrible business and in its prosecution a -

certain hardness, callousness toward the customs
of humanity, is inevitable, A man stands ready to give
his most valuable possession, his life, if necessary in
the service of his country. Under the same circum-
stances it is not, after all, unreasonable to assume that
he must be equally willing to accept suffering; and the
success of the armed forces in any operation is of para-
mount consideration. Therefore it is a harsh but true
condition of battie that the first object of the medical
service is not to relieve suffering, not to face danger
through mere humaultarian principles, but to further
the operations of the army by seeing to it that the dis-
abled are cleared away from the front for the reason
that if allowed to remain they might interfere with the
achievement of victory.
The duties of this branch of the army

‘from both front and rear and by the availability of

good water. The field hospitals are seldom set up when

the sick and wounded can be turned over directly from-

the dressing stations to elements ot'sanitary columns
or railway hospital trains on the line of communica-
tions. While niuch more elaborate than that of the
advanced units, the equipment of field hospitals is
limited to providlng necessities for sick and wounded
pending the evacuation to the rear by the line of com-
municatlon service. Sometimes in rear of, sometimes
coincident with the field hospitals, are to be found the
evacuation points from which the sick and wounded
are transferred directly to trains or boats, to be sent
back over the line of communications to the base hos-
pital or other hospitals in the homeland. The trauspor-

the Soldiers Conserved

tation falls to the duty of the sanitary train, which is
composed of ambulance companies, field hospital com-
panies and reserve medical supplies. In addition, well
titted up hospital cars are made up into trains on the
railway, which seek to keep the advanced hospital de-
tachments clear of casualties so that room may be im-
mediately avallable for further sick and wounded.
‘When a soldier is wounded, he himself or a comrade
applies the first aid from the packet of bandages and
compresses which is furnished to every individual of
the army and is carried on the person. There, however,
the medical activities of troops on the line cease, for
ne one is allowed to leave the firing line to aid a strick-
en comrade except members of the sanitary service who
are there for the purpose,
A number of doctors, assistants and iit-

cannot be better described than in the
words of the United States Field Service
Regulations:

‘‘In general the functions of the sani-
tary service are as follows:;

¢ (a) The institution of all practicable
sanitary measures, to the end that the
fighting forces suffer no depletion in
strength due to avoidable causes.

“ (b) The temporary care and profes-
sional treatment of the sick and wounded
and their transportation to accessible
points where they are transferred with as
little delay as possible to the line of com-
munications.

“ {c) The supply of the necessary sani-
tary equipment.

“In addition, the sanitary service is
charged with the preparation and preser-
vation of individual records of sickness
and injury in order that claims may be

—= ter-bearers are attached to each regiment
on the line, sometimes to battalions. These
men advance with their organization and
have not time to give more than hasty
first aid to the wounded. In the great Eu-
ropean war the casualties among these ad-
vanced units of the sanitary service have
been enormous, for if they do their full
duty—and they usually do—they are fre-
quently more exposed to fire than the men
on the firing line, who receive a certain
amount of protection from their trenches
or from their prone position during pauses
in an advance.

The position of hospital units on the
battle field is definitely marked. By day
the Red Cross flag is lown conspicuously
near dressing stations and other points of
greater size in the sanitary service. By
night a green lantern indicates the loca-
tion of sauitary units. Up to a few years
ago these places were marked by red lan-

adjudicated with justice to the govern-
ment and the individual.”

With an army in the field the sanitary
service is organized as systematically as

Copyright by International ¥Film Service

A motor cycdle ambulance for line-of-fire service

terns, but the red has been given over to
other uses and now marks the spot at
which ammunition may be obtained.

any fightlng unit. Immediately in rear of
each regiment’s position the regimental
aid station is established. These stations
are charged with the collection of the
wounded and with the application of such
hasty aid as may be glven under the cir-
cumstances. Farther to the rear, situated
centrally with regard to a number of the
aid stations, are to be found the dressing
stations, which are established during
combat by ambulance companies of the
sanitary train. All wounded unable to
walk are collected here from the advanced
aid stations by bearers of ambulance com-
panies. These ambulance companies trans-
port the wounded from these points back
to the next and larger elements of the
sanitary estpablishment, the fleid hospitals.
The dressing stations are more elaborately
equipped than the aid stations and they
provide light nourishment and stimulants
for the wounded and afford faciiities for
more elaborate dressings and for emer-
gency surgery.

Field hospitals are usually set up three

Let us go with a soldier from the mo-
ment he is hit until he .is comfortably
cared for in a big, well equipped hospital
in his home country.

During the advance of a line a whining
something of steel and lead finds its billet
and a man stops, dazed, looks surprised.
then sinks to the ground resentfully.
There is no time for a comrade to render
assistance and the line forges ahead. A
hospital corps man wearing on his left
arm a white brassard bearing a red cross,
rons up and kneels by the stricken soldier.
He takes from his emergency pouch a
pair of scissors and snips away the cloth-
ing until his wound with its glaring stain
of red is disclosed. Then he opens the
wounded man’s first aid packet, applies
the soft medicated eompress over the gap-
ing hole in the white flesh #nd bandages
it securely, after which the patient is gen-
erally laid to one side out of the way. A
little later litter-bearers, or possibly an
amhglance comes up, the wounded man is
taken up and sent to the rear. But first
a non-commijssioned officer of the sanitary

or four miles from the battle field. Their

location i8 determined by accessibility

Copyright by Intsrnstional News Service
* Operation ” at Van Certlandt Park manceuvers, New York
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corps has whipped out a book of tags,
{Continued on page 141)
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Simple Patent Law;

Inventions New and Interesting
Patent Office News;

Notes on Trademarks

A Periscope That Enables
the Towerman to See
Around a Railroad Bend

ENTION periscopes and
there flashes to our mind
a vision of a submarine in
the act of torpedoing a sur-
face craft. Again, it may
suggest the soldiers in the
trenches, using a simpfe peri-
scope 8o that they may see
the stretch of ground sep-
arating them from the
trenches of the enemy, with-
out exposing themselves as a
mark to the ever-watchful
snipers. In sum, we have
come to look upon the peri-
scope as an instrument of
warfare, far removed from
all peaceful pursuits.
Yet in Chicago a huge

the spring contact groups,
raising the master spring in
contact with the ringing cir-
cuit and breaking the line to
the switchboard so that it
does not interfere with the

dropsor signals on the board.

The motor revolves once and
stops, thus giving each line
five distinct rings as a fire

signal. When installed in a

hotel, factory or other insti-
tution where more than one
alarm would be necessary,

the motor would be caused

to revolve several times so

as to ring any number of

alarms that might be requi-
site.

There is a buzzer installed
in connection with the alarm
apparatus, that notifies the
operator of the starting and

periscope is serving in a
most peaceful capacity. The
four-track structure of the Northwestern elevated sys-
tem bends around in approaching the Clark Street sta-
tion, where a switch tower stands. Buildings recently
erected have shut off the view of approaching trains
to the towerman; but, undaunted in their work, the
railroad men have erected a huge periscope, 12 feet in
height, on the roof of the signal tower. The periscope
is of sufficient height to clear the intervening buildings
and furnish the towerman with an unobstructed view
of the tracks to the south. Thus by applying this
simple optical device the all-important view has been
restored to the manipulator of switches and signals in

The periscope of the Chicago elevated system, which permits a towerman to see around a curve:

stopping of the machine, so
that there can be no doubt
as to its proper functioning. Five 660-ohm resistance
lamps are also included in the equipment. Each one of
these lamps is in series with the ringing current and a
group of eight springs which are commoned ; that is to
say, every fifth spring is connected to a common bar.
For example: Spring 1 commons with springs 6, 11, 16,
21, 26, 31, 36; spring 2 commons with springs 7, 12, 17,
22, 27, 32, 37, and so on. There being only five lines rung
at one time, there is only one line being rung through a
lamp at any one time; and in case of a heavy “ ground ”
or short circuit on any line or lines, this arrangement of
springs and resistance prevents any interference on lines

the railroad tower.

Using Telephone Lines for an Automatic Fire
Alarm System

N inventor, who evidently believes in making use

of existing commodities, has developed an auto-
matic fire alarm apparatus which utilizes existing tele-
phone systems and bell circuits for its operation, with-
out interfering with the normal functioning of such
systems or circuits. His apparatus is designed for
hotels, factories, mines and public buildings, and for
calling volunteer firemen in towns that have volunteer
fire departments, or at any place where the telephone
system might be utilized to advantage for such pur-
poses.

Cousidered in its broadest aspect, the rotary auto-
matic fire alarm apparatus consists of a rotating switch,
operated by a spring motor, which automatically causes 1 : o
the bells in different circuits to ring a certain number —
of times as a fire signal. The apparatus is contained in a
cabinet built with two compartments: the upper half con-
tains the switch
mechanism, and |F T e 7
the lower the bat- )
teries for starting

that are rungin common with lines in trouble.

Two relays are installed in the cabinet. One operates
simultaneously with the starting of the machine, the
contact springs of which are connected in multiple with
the pole changer, or ringing power switch, so that in
case the source of ringing power is cut off after busy

(Concluded on paye 136)

New Collapsible Shovel a Time Saver

TIME saver for every man who uses a shovel—be

he a country commuter, a farm hand, a digger of
holes for telegraph or telephone poles, or even a grave-
digger—is the new type of collapsible combination
shovel and spoon recenily put on the market by a St.
Louis manufacturer. The device differs from the cen-
ventional type of long-handled shovel in that the shovel
proper, or blade, is pivoted on the bottom of the handle
and may be set at any desired angle to the handle by
simply pressing down on the latter.

In digging a hole or deep ditch, the blade is fixed in
the same straight line as the handle, so that the edges
of the earth dug
may be cut clean
and even. Then, as
the hole or ditch

e T L

L=}

—
o g

i

the alarm in mag-
neto exchanges.
‘Where the com-
mon battery sys-

gets deeper and
deeper and it be-
comes more and
more difficult to

BLADE FvOT BOLT
tem is used, the e
starting current is
taken from the
storage cells. The
spring motor is
wound from the
outside, thus do-

lift the dirt out,
the shovel may be
made into a spoon
with the blade at
right angles to the
handle, as shown

e
EMED HERE SECTION THRU L OF SHOvEL -
BLADE 1 LIFTiMG Ppmihian

FRONT view -
= WITH BLADE I8 LINT WITs HAROLE

The mechanism of thehcol'lhp_a‘ible shovel

ing away with the

in one of the ac-

necessiy-of-open-
ing the door to
wind it.

The motor which
automatically op-
erates the ringing
of the‘lines is a
heavy spring mo-
tor, simple to con-
trol. There are
five insulated roll-
ers mounted on
the spring drum
of tbe.motor, and
when the latterde
set in motion the

companying illus-
trations. This is
accomplished by’
forcing the dirt to
the extreme side
of the hole, press-
ing down on the
handle and then
pulling the top of
the latter toward
you, causing the
latch of the biade
to trip. With the
blade in this posi-
tion, it is a simple
matter to lift the

rollers pass under Getting down deep

Another possibility of the new shovel
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— — earth out of the
Removing earth from hole hole or ditch.
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RECENTLY PATENTED INVENTIONS

These columns are open to all patentees. The
notices are inserted by special arrangement
with the inventors. Terms on application to
the Advertlsing Department of the SciEmTiFIC
_\MERICAN.

Pertalning to Apparel
ATTACHMENT FOR OVERSHOES.—L. R.
MOORE, 215 Bay View St., San Rafael, Cal..
Thls invention provides an overshoe with a
non-elastic pull-on loop, so formed and located
as to prevent the hands of the wearer from
belng soiled in pulling on the overshoe; pro-
vides an overshoe with a pull-on loop so lo-
cated and secured as to lie heneath the ordi-
nary boot or shoe between the same and the
overshoe, when the latter is in use, wtereby
the loop will be out of view; and provides a
pull-on loop that wlll be effectlve in facilitat-

ing the pulling on of the overshoe.

WRIST STRAP.—E. G. LEwIs, Blythevllle,
Ark, ~ This invention relates to-wrist sapports,
and tbe main object thereof is to provide such
a support which iIs more easily installed in po-
sition than any of those now xnowna to the in-
ventor. It overcomes the very anmoyiug fea-
tures of attacbmeunts of those wrist snpporters,
without adding the welght, size,  or cost
thereof. . -

SAFETY PIN.—W. S. LirTtLB, Bordeaux,
Wash., Heretofore with safety pins commonly
employed the movable member or shank con-
talnlng the polnt is often hent and opened ow-
ing to undue strain thereon, sometimes occa-
sioned by securing several thicknesses together,
the opening of the pin often resulting in in-

SAFETY PIN

Jury to the wearer. The present invention
overcomes these objectlons by providing a
brace slldably mounted upen one of the mem-
bers of tbe safety pin and adapted to be de-
tachably conneeted with the other member
thereof, whereby said members are effecflvely
prevented from helng bent intermediate their
ends, thus avolding detachment of the pin
point from its shield.

Pertalaing to Aviation

BIPLANE.—G. G. LELEViEa, Douglas, Ariz.
This invention is an improvement in biplanes,
and provides a device of this character, where-
in mechanism is provided for stabilizing the
device without the use of ailerons and without
the necessity of warping any portion of the
supporting wings.

Electric Devices

ILLUMINATED SIGN OR ELECTRO-
GRAPH.—E, J. KINGSBURY, care of Kingsbury
Electrograph Co., 961 Monadnock Bldg., Ju-
neau, Alaska. The general objects of this in-
vention are to provide an illuminated electric
sign of the character referred to, which is
thoroughly reliable and efficient in use, easily
operated and controlled and so designed that
a plurality of lines of monogram units can be
emhodled and controlled by a single machlne.

AUTOMATIC ELECTRIC SWITCH.—S. S.
STaHL, St. Petersburg, Fla. This iInvention
provides operating means for an electric
switch, which means includes a swinging arm
which is connected by flexible elements with
the blade or blades of the switches, and by
means of a novel arrangement of spring
tbe sald arm after moving slightly beyond a
dead center position s quickly thrown to
positively jerk the switch open or force the
same closed by a hammer blow

TELEPHONE ATTACHMENT, — ESTELLA
SANDERS, 142 Amsterdam Ave., New York, N.
Y. This invention provides a new and im-
proved telephone attachment arranged to en-
able the user of the telephone to carry on con-
versation without removing the reeeiver from
the hook and to permit the person to use hoth
hands for writing or other purposes while
using the tetephone.

0% Interest to Farmers

CLOVER BULLER.—J. W. FEELER, care of
Buhl Graln & Produce Co., Bubl, Idaho. The
present invention has reference to clover hull-
ers involving a cylinder and a concave, ‘and
has for an object the provision of an improved
construction that may be cheaply produced
for the most part from elements and materials
readlly available.

SHOCK LOADER.—G. H. TaARvIN, care of
Cottingham Bros. & Co., Sisseton, S. D. The
invention relatea to 4 loader adapted to gather
shocks of hay or graln, and deliver the same
to a wagon. The present Invention provides a
loader having a novel arrangement of the prin-
cipal elements, partleularly with respect to the
second fork, together with the mesans for con-

trolling the operations of the fork and its

swinging frame, as well as means for convey-
ing the material laterally to be discharged to
a wagon.

HOG OILER.—H. D. Duckray, 453 E.
<Columbus St., Kenton, Ohlo. The main object
here 18 to provide a hog oiler in which the rub-
hlng surface is automatically oiled and in
which the supply of oll to the rubbing surface
is discontinued after a few drops have  been
supplled thereto, no matter how long the ani-
mal continues to rub agalnst the device.

SCIENTIFIC AMERICAN

HOG OILING DEVICE.—H. D. DuckHAM,
453 E. Columbus St., Kenton, Ohlo. The in-
ventlon provides-a belly rubbing device {or hog
oilers in the nature of a curved foot attachabdle
to the lower end of the rubbing tar and pro-
vided with a cup for catching and retaining
the surplus oii finding its way down the bar,
tbe foot belng of such shape and proportion as
to readily engage under the jowls, arm pits,
and flanks of the animals using tbe oller.

FODDER TIER.—J. L. CaAsg, Willshire,
Ohjo. In this instance the invention has for
its object the provision of a device for facili-
tating the tylng of fodder in shocks or bun-
dles with twine, whereln mechanism is provld-

FODDBB TIER

ed for eompressing the shock or the bundle in
such manner that the shock will not be twisted
when raised from the ground, nor moved out
of plumb or halance, and will be held evenly
braced from all sides during the placing of
a tle.

PLOW ATTACHMENT.—E. A. KocH, Pla-
quemine, La. This inventor provides a plow
with cutters or hlades made of a strong thin
material adapted to remain sharp untll worn
out, and adapted to be duplicated at a minl-
mum cost, whereby the old method of equipping
plows with ‘coulters, which have to be sharp-
ened every tlme the share is sharpened, may
he done away with,

HAY RAKE.—R. C. MaSTERSON, Cle Elum,
Wash. This improvement has particular refer-
ence to adjusting devices for hay rakes. It
provides a rake carrying vehicle having a mech-

anism mounted thereon and automatically oper-

=

HAY BAKE.

ated by the travel of the vehicle to adjust the
rake in order to dump the contents thereof,
said mechanlsm being adapted to be manually
thrown into and out of clutching engagement
with certain of the wheels at the will of the
operator. >

Of General Interest

WELL PACKER.—W. W. REHEA, Bartles-
ville, Okla. It is sought to produce in this
Invention a well packer provided with means
for effectively preventing the passage of the
gas through the packer and parts adjacent
thereto; and also having a maximum amount
of mechanical strength for the purpose of re-
sistlng vast pressures, such, for instance, as
may be caused by water and oil accumulating
within the well. .

DRYING APPARATUS.—E. Dispiea, 95
Mpelle, Malaga, Spain. This apparatus is in-
tended. more particularly for the drylng of
natural or industrial substances which, when
moist or warm, are of a sticky or pitchy nature.
An important feature is the continuous cooling
of the yvane-fitted shafts. - These shafts, provided
wlh helicles extending. across a metal cham-
ber, serve to convey the moist product. the con-
tact of which effects the cooling of the shafis.

FENCE POST.—P. T. BAILEY, Melville Séa-
tlon, Newport, R. I. An object here is to pro-
vide & metalllc post which may be cut out
of a abeet of metal ‘and then bent into- the
proper shape for providing a tapering struc-
ture in order that the wire or other fastening
material may be properly supported and held
in position without danger of sliding or moving
under pressure,

COIN BANK,—E. F. KavaNacH, 9800 Redell
Ave, Cleveland, Ohio. The box Is composed of
two separable sections constituting in effect
a body and a cover. These have engaging
members, and in addition co-acting locking
devices. The latter instead of being operable
by.a key are so arranged as to be controlled
by a hook inserted through the coin slot in the
bank whereby to move a resllient latch device
forming a part of the locking elements. B

GREASE CUP.—T. O. O8GaN, care of Office
of Consultlng Engineer, Keystone Lubricating
Co., Newton, Neb. This Invention provides
means in connection with the cup wherehy the
flow of the lubricant will be retarded should
the eup and bearing be subjected to excessive
vibration or should théeé cup be subjected to
higher temperature than that of the atmosphere,
0 a8 to cause the lubricant to thin down. It
provides within the shank of the cup a tubular

retarder of soft métal supported in the shank
of the cup and having a bore forming a con-
stricted ontlet for the flow of the lubricant.

SIGHT FOR FIREARMS.—J. C. CRITCHETY,
801 Arizona St., El Paso, Tex. This improve-
ment has for ity cbject to provide a sight for
firearms Laving & transparent member on
which are indicated a plurality of sighting
marks' and a scale wblch may be compared
with the outline of an object to determine
which sighting mark 1s to be used when firing
at the object.

PARCEL POST CASE.—C. T. GoOEwEeY, 851
Park Ave., South Bend, Ind. An object here
is to provide transporting means which will
bear both sending and return addresses so po-
sitioned thereon that but one' is visible when
the carrier is ready for shipment. Another
object is to provide retaining means for the
articles to be carried that shall be capable of
being secured together 8o as to insure safe
transportation of said articles.

ANIMAL TRAP.—E. S. CUNNINGHAX(, Mans-
fleld, Ill. The trap is arranged to perrit of
readily setting it without danger of injuring
the fingers, to allow of releasing the dead ani-
mal without touchlng it, and to prevent the
anlma} from reaching the bait, thus allowing
the use of the Yi:lt for a considerable lemngth
of time without rebalting after each capfture.

DEVICE FOR SETTING FENCE POSTS
AND ‘PILING.—H. F. KisEg, Box 396, Pal-
myra, Mo. This improvement refers to de-
vices ‘for settlng fence posts or piling, the
more particular purpose being to provide such
a device in which the weight of the operator
coacts with the weight of the device itself
and also with the effective blows from a maul
or hammer in causing the post to sink into
the ground.

STERILIZER,—G. PuLLETS, 927 Freeman
St.,, Bronx, N. Y, N. Y. This invention has
reference to sterllizing apparatus and bhas
particular reference to an apparatus of this
nature designed particularly for use in bar-
ber shops for cleansing and sterilizing towels
and implemcnts used in such shops.

FOUNTAIN PEN.—M. BERNSTEIN, 393
Central Park West, New York, N. Y. This
improvement has reference to statlonery ap-
pliances, and particularly to fountaln pens
and the like, and it has for its primary ob-
ject the provision of an implement which is
more convenient for use than ordinary pens
and which will insure a practically uniform
flow of ink.

HORSESHOE.—G. S. MEvEr, 80 Front St.,

. Newburgh, N. Y. Among the principal objects

which this invention bhas in view are: to
avold the loosenlng of anti-slipplng devices
when placed in service; to provide means for
automatically increasing tbe grip of a shoe
on sald devices; and to simplify the means
for accomplishing the said result.

PANE.—LiILLIAX M, LEeA, Ramsey, N. J.
The invention provides a pane for use in win-
dows, glass doors, partitlons and other struc-
tures, and arranged to permit looking through
the pane from one side and to prevent seeing
through the same from the other side. The
pane is strong and durable and has a lace
curiain effect.

BOTTLE PROTECTOR.—J. E. COSGRIFF,
201 W. 109th St., New York, N. Y. The in-
vention has particular reference to a means
for protecting a chlld’s nursing bottle.
vides a cage-like protector to prevent breakage
of the bottle due to implnglng against the
floor, crib, chair, or other device. It provides
means for attaching the bottle to a flexible
strap or the llke; -whereby it is impossible for
a child to throw the bottle beyond its reach.

MEANS TO RAISE SUNKEN VESSELS.—
C. T. EowERs, 196 Paterson St., Perth Amboy,
N. J. The invention has particular reference

MEANS TO RAISE SUNKEN VESSELS

to means providing for the rescue or recovery
of strinded submarines or sunken vessels of
any other type. It equips a submarine boat
with .one or more, preferably a plurality of,
devices, each including a casing secured to
buflt witbln the bull of the boat and having
its outer end adapted to be opened to the
sea to admit sea water for the purpose of
buoying from the castng a* float-which, rising
to the surface of the water, will carry with it
a line through which a heavy power cable may
be secured for the manipulation of the strand-
ed boat or vessel,
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CIGARETTE CASE. J. SPILLANE, 1662
Zerega Ave,, Westchester, N. Y. Mr. Spillane
provides a case arranged to permit of con-
veniently filling it with cigarettes, to allow
of singly pushing the cigarettes parily out of
the case for final removal by the user and
to prevent injury to tbe cigarettes in the case,
especially while efectlng the same.

PERPETUAL CALENDAR. — H. LANGMAN,
417 Elton St., Brooklyn, N, Y., N. Y. The
calendar has two cards movably mounted on a
base card on which centuries are indicated,
one of the cards having marked thereon the
months and days of the :nonth, the other the
different years in a century, so that when the
card with the years 18 moved into position
where the year in qnestion will be disposed
relatively to the other card at the month
and day of the month in question and the
two cards are positioned relatively to the base
card, the day of a week which is marked on
the base card will be exhlbited through open-
ings in the two cards mounted thereon.

FIRE EXTINGUISHER.—J. W. BYens and-
H. HarcH, care of Mercer Planlshed Steel &
Iron Co., Mercer, Pa. The main object here
is to provide means for enriching the solution
discharged from fire extinguishers with the
fire quenching gas, particularly in the early
stage of such discharge, whereby the effictency
of the extingulsher is greatly enhanced over
the type now in use.

ENVELOPE.-—W., J, Care and G. F. HurcH-
INGS, 1224 Paseo, Kansas City, Mo. In the
present patent the invention is an improvement
in envelopes, and has for its object the provi-
sion of an envelope which 1s capable of more
than one use, the envelope being so arranged
that it may be used many tlmes without de-
stroying the same. :

DETACHABLE CONNING TOWER AND
LIFE BUOY.—C. KAEMPFER, White House Sta-
tion, N. J. An object here is to provide a con-
ning tower so connected to a submarine as to
be dispatched from the same to the surface of
the water while the submarine is located at
any suitable distance below the surface. where-
by observations may be made along the sur-
face of the water at apy time irrespective of
the depth at which the vessel may be located
below the surface,

CORNER AND END POST.—J. W. H&ANGER,
Address Reuben R. Carr, Attorney, Akron. Ind.
This invention provides & construction of cor-
ner and end posts, having wire tighteners at-
tached and designed for permitting the ends
of wire fencing to be connected to the posts
in such manner that the fence will be held taut
and upright, and may be retightened to com-
pensate for any stretching that may take place.

CRAB TRAP.—R. KRuLIsH, 1008 1st Ave,
New York, N. Y. The invention relates par-
ticularly to traps for catching crustacea, as
for instance, crsbs, lobsters and the like, and
has for an object the provision of an improved
construction which will quickly and automat-
ically open when a crab rests upon the bottom
or other support.

ATTACHMENT FOR STEAM BOILERS.—
W. L. Baupwin, care of Dawson Varrity
Works, Dawson, Ga. This inventlon relates to
an attachment for steam boilers for the ireat-
ment of the feed water, so that the scale-
forming matter will he preclpitated and col-
lected before reacblng the boiler. Mr. Baldwin
las found by practical tests that the use of
the attacbment on a steam boiler serves to re-
move scale already accumulated in the boller.

CONTAINER.—E. J. Yorg, 2924 Cochran
St., Houston, Tex. The invention relates to
containers, such as crates, barrels and other
members adapted for containing merchandise,
fruits, vegetables, etc. It comprehends a con-
tainer adapted to be made up in so-called col-
lapslble form, and to receive its final shape
after a comparatively small expenditure of
labor, its final shape being suitable for the ulti-
mate use of the article, considered as a con-
talner.

PROCESS OF LIQUEFYING GAS MIX-
TURES AND FOR SEPARATING THE CON-
STITUENTS.—R'UOpOI1# MEwES, Berlin, Ger-
many. This process is carried out in such a
manner that the mixed 1liquid formed befors
the point of expansion 1s not allowed to escape,
but is separated into its constituents before
the point of expansion by repeated condensa-
tion and vaporization, so that practlcally only
the less volatile constituent passes into the ex-
pansion engine or the like.

Hardware and Tools

INSTRUMENT FOR SURVEYING DRILL
HOLES.—C. B. GaALviy, Cornwall-on-the-Hud-
son, N. Y. In order to accomplish the desired
result in this Invention, use is made of a
flexible carrier adapted to be inserted in the
drill hole and to conform to tbe contour there-
of, and means in the said carrier for determin-
ing both lateral and vertical deviations of the
carrier in any position in the drill bole.

IMPLEMENT.—E. KiNZeEL, 468 Elk St,
Albany, N. Y. The inventor provides an im-
plement such as & shovel. spade or the like,
arranged to permit of quickly and securely
assembllng and fastening together the handle
and blade without the use of special tools or
to disassemhle the parts with a view to form
the samc into a small hundle for convenient
carrytmg ln a knapsack, bag, grip or other simi-
larsreceptacle

DOUBLE-ACTING, NON-SAGGING DOOR
HINGE,—W. R. PATTBRSON, care of Stanton &

(Continwed on page 130)
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Rowberg, Thief River Falls, Minn, The im-
provement provides a double-acting, non-sag-
ging door hinge having an arrangement of
eprings for causing the automatic clostng of
the door, the spring means being so designed
that the tension can be easily and quickly
adjusted and the parts easily and quickly as-
sembled in the manufacture of the hinge.

CARPENTER'S LEVEL.—A. DE TuLL1O, 126
N. Arno St., Albuquerque, New Mex. In this
case the inventlon is an improvement in car-
penters’ levels, and the invention bas for its

SO

CARPENTER’S LEVEL.

object the provision of an instrument adapted
for use as a surveyor’s level, and wherein the
entire mechanism is housed in the bar of the
level, in such a manner that it cannot be in-
Jured or damaged.

RAZOR RECEPTACLE.—H. Jonas. Ad-
dress Joseph Jonas, care Clegg & Sons, Fig-
tree l.ane, Sheffield, England. This invention
provides a receptacle for storing and carrying
razors when not in use; provides a temporary
cover operable by contact with the razor when
said razor is lifted from the receptacle; pro-
vides a service cover adapted to limit or pre-
vent the splashing of the contents from the
receptacle to which the cover is applied; and
provides a temporary or traveling cover for
concealing the receptacle to prevent the re-
lease of liquid carried thereby.

MICROMETER CALIPERS.—J. H. MULLER,
1512 24th Ave., East Oakland, Cal. This in-
vention relates to micrometer calipers of tbe
large type. The object is to provide an inex-
pensive micrometer caliper, simple and solid
in construction, having a measuring point and
a graduated rod provided with a micrometer
measuring point and removable from the cal-
iper frame,

UNDERREAMER.—J. W. PipPIN, Nashvllle,
Ark. An object in this invention js the pro-
vision of a tool which is simple in construc-
tion, positive in action, and which embodies
certain elements which give the tool great
strength, thereby preventing the breaking of
the bits or cutters when reaming hard rock.

POST HOLE DIGGER.—C. HicBY, Idaho
City, Jdaho. The invention provides pivoted
co-operating scoop members which are nor-
mally in closed relation and with which
weighted means are associated to cause said
members to open during the projectlon thereof
toward the ground so that the scoops will be
in open position before entering the ground,
sald weighted means being also adapted to
facilitate the entry of sald scoop members.

MEASURING SCOOP.—D. D. MvRrrReLL, 114
W. Michigan Ave, Tampa, Fla. The inventor
provides a scoop especially adapted for gro-
cers’ use, having an adjustable partition or
disk arranged in the scoop whereby the vol-

MEASURING SCOOP

ume ¢f the scoop may be varied in order that
various predetermined quantities of material
may be accurately measured. It provides a
scale on the scoop handle by which the par-
tition may be accurately adjusted so that the
scoop will hold the required amount, the scale
being adjustable relatively to the scoop handle,
whereby different varieties of commodities may
be accurately measured.

SAW GUIDE.—E. A. KINLEY, 7 Maple St.,
Cliftondale, Mass. The saw guide 1s placed
over the saw to rest on the surface of the
board, or other material, the guide being
adapted to be moved slightly across or along
the surface of the board with one hand, while
the saw Is operated with the other hand,
whereby to make an absolutely square cut,
regardless of the length of the cut, and thus
enable an unskilled person to do as accurate
work as a skilled mechanic.

PLUMB OR LEVEL.—=D. W. L. FraNK, 2024
West Harrison St., Chicago, Ill. An object of
this invention is the provision of a plumb or
level having units, each unit comprising a dust-
proof casing which incloses the spirit tube or
tubes, said unit being capable of belng ex-
panded or contracted to fit level stock of va-
rious thicknesses.

COMBINATION RAZOR.—V. T. MILLER,
Ness City, Kan. To insert the btade the mem-
beys are open and the blade is hung on posts.
The members are then closed, the oblique end
of 'one member dovetalling into the end of the
other. The fact of the blade being between
the two members slightly opens the members
at their outer end, and when they are crowded
together they form a spring which holds the
dovetail together sufficiently secure. The
guard plate i1s then attached. This plate can
be instantly removed and attached to either
side of the blade as’ desired.

NAIL HOLDING TOOL.—H. PERKINS, Mon-
tague, Mass. This invention relates to a de-
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vice for holding a nail and properly position-
ing the same for driving with a hammer.
With the improved tool the nail can be hela
and struck with force enough to send it
through the crowning side of from one to four
thicknesses of steel of metal roofing with one
blow without any possibility of injuring the
fingers. ’

DENTAL PLIERS.—J. B. MCALLISTER, Milo,
Cal. In the present patent the invention has
reference to pliers, and particularly to dental
pliers, and has for an object the provision of
an improved arrangement whereby a ligature
may be operated properly and easily for pro-
ducing a separation of 'adjacent teeth.

Heating and Lighting

STAND FOR BURNERS.—H. A. LACERDA,
303 Campbell Ave., Schenectady, N. Y. An
object here is to provide a stand more espe-
cially designed for use in boiler shops and
other places for supporting a hydrocarbon
burner, or other burner, and arranged to
safely hold the burner and to allow vertical
and horizontal adjustment for effectively and
accurately directing the flame of the burner
to the work to be heated.

GAS FEED REGULATOR AND KEY RE-
TAINER THEREFOR.—G. F. BREUNINGER,
Bedford Hills, N. Y. Among the principal ob-
Jects which the present invention has in view
are: to provide means for predetermining the

GAS FEED RBREGULATOR AND KEY RETAINER
THEREFOR

service position of a gas control feed Xxey;
to provide means for adjusting the service po-
sition of the key; and to provide means for
holding the key in service to avoid loss there-
of. The engraving shows a side view of an
end fragment of a gas tank, showing in con-
Junction therewith a delivery pipe and con-
trol valve, a key for sald valve, and means
for holding the key in position to regulate the
feed of gas from said tank.
Household Utilities

CLOTHES STAND.—M. FINKELSTEIN, 1800
7th Ave., New York, N. Y. This invention
relates particularly to a stand for clothes, as
for instance, hats, coats, trousers, or ladies’
clothing, and has for an object the provision
of an improved arrangement whereby the
clothes will be held in position and some of
the clothes stretched.

SASH PULLEYS.—W. A. BranpT, 933 Park
Ave.,, New York, N. Y. The invention has ref-
erence to overhead sash pulleys. It provides
pulleys which can be secured to a window
frame without any screws. And provides a
sash pulley which can be easily and quickly
placed into position or removed when neces-
sary.

DUST SEPARATOR.—R. W. RIORDAN, 2532
Westminster Road, Brooklyn, N. Y, N. Y. The
separator can be placed in an ordinary bucket
and submerged in water, whereby the dust-
laden air is caused to pass through the water
by the special construction of the device for
the elimination of the dust particles from the
air, the separator being so constructed that it
can be easily and quickly cleaned without the
disagreeable features common to dust bags or
receptacles now in use, and since the dust is
taken up by the water the mere emptying of
the bucket disposes of the dirt.

INFANT'S CRIB.—G. E. PeTTERsOoN and
R. G. LawtoN. Address the former, 1816 W.
11th St., Pine Bluff, Ark. This improvement
provides a crib or bed arranged to protect the
infant or child occupying the bed from the
attacks of mosquitoes, flies and other insects,
and to allow of raising the bed within a shel-
tering inclosure for conveniently placing the
infant or child into the bed or removing it
tlerefrom.

CONTROLLING DEVICE FOR WATER
HEATERS.—H. A. CocHRAN, 913 South Con-
gress Ave., Austin, Tex. The invention refers
to water heaters having a gas burner con-
trolled by the flow of the water. It provides
a controlling device arranged to insure a pos-
itive opening and closing of the gas supply
valve for the burner whenever the water is
turned on or shut off.

GAS BURNER.—H. A. COCHBAN, 913 South
Congress Ave., Austin, Tex. This invention
relates to gas burnmers such as are used on
water. heaters having a gas and water con-
trolling device, such as shown and described
in Mr. Cu%!{ran’s application for Letters Patent,
Serial Ng;%55062. It provides a burner ar-
ranged to assure complete combustion of the
gas and the productiom of a high heat on an
economical consumption of gas.

BED SPRING.—H. GarFINEEL, 355 Union
Ave, Brooklyn, N. Y, N. Y. The invention
provides a bed-spring adapted to be lifted
from service position to facllitate the cleaning

of tbe floor; provides a spring with means for
preventing sagging of the bed clothing when
in service ; provides means for preventing the
mattress from falling off the spring when the
latter is uptlited to expose the floor beneath
the bed; and provides means for adjusting the
marginal edges and spring whereby said edges
are completely adjusted in advance of said
spring.

RAIN WATER FILTER.—HENRY L. KUEN-
zLI, Nevada, Ohlo. This invention provides a
device for interposition in the pipe or down-
spout leading to cistern or other receptacles,
and wherein mechanism is provided, arranged
within the length of pipe and between the re-
celving and the delivery ends for the purpose
of flitering the raln water during its passage,
and for removing all sediment from the water,
and wherein the sald removing means is so
arranged that the action of the water coming

BRAIN WATER FILTER.

on to the said means will clean the sediment
from the cleaning means and deliver it outside
the pipe. The filter wlll remove from the rain
water as it flows from the roof all sediment,
insects, leaves, bird nests, coal soot, cinders,
etc., which would otherwise pass into the cis-
tern and decay. The filter is for use in down-
spouts and railroad sheds and other buildings
to prevent cinders and other sediment from
passing from roofs into drains and sewers and
clogging them. It is self-cleaning and not
damaged by freezing.

PROCESS FOR COOKING HAMS.—A. REU-
BoLD, 1340 Chisholm St.,, Bronx, N. Y., N. Y.
This invention provides a device employed in
the process of cooking hams. More definitely
stated, it relates to a jacket or wrapper of
peculiar construction and utility, in which the
meat to be cooked is tightly wrapped and when
so wrapped is introduced into the cooker. It
improves the flavor and retains the juices
within the meat.

BATH SPRAY SUPPORT.—M. KLINE, 203
E. 174th St., Bronx, N. Y., N. Y. The inven-
tion has particular reference to shower baths.
The principal object is to provide an improved,
cheap, neat and reliable support for the flex-
ible hose and nozzle of a shower bath appa-
ratus, the same belng adapted to be readily
aplied to any standard bath-tub fittings.

CHAIR SEAT.—F. H. Hurp and E. J.
HEULE. Address Horatlo V. Gard, Attorney,
Superior, Wis, This invention is an improve-
ment 1n chair seats, and the invention-has for
its object the provision of a seat of the char-
acter specified, whereiln a new and improved
form of spring cushion is provided, capable
of attachment to chairs of any character.

Machines M Devices
AUTOMATIC CENTRIFUGAL GLASS-
WARE MAKING MACHINERY.—B. F. GifT,
Dunkirk, Ind. This invention relates to the
art of making glassware by the utilization of
the action of centrifugal force. It provides a
machine for shaping molten glass into ware
of various shapes by the action of centrifugal
force and to turn shaped glassware out in &
finished state.

PAWL AND RATCHET MECHANISM.—A.
C. GraHaM, 311 Cherokee Ave, Bartlesville,
Okla. The prime object of the invention is to.
provide for actuating the band-wheel by an
internal combustion engine to overcome the ex-
pense and inconvenience of operating a steam
engine under conditions where water for the
steam boller is required to be brought from a
distance. With the ordinary band-wheel and
rigid crank rig the internal combustion engine,
owing to its heavy fly wheels, is not adapted
to give the necessary drilling movement to the
crank. The invention overcomes the difficulty.

LUMBER STACKER.—G. A. BaAker and F.
DU VaLL. Address the former, P. O. Box 66,
Grasonia, Ark, This invention relates to an
automatic stacker for lumber for use in con-
nection with lumber drying or treating kilns,
a primary object being to automatically stack
lumber in such manner a# to provide for the
free circulation of air and gases therethrough
for the efficient treating of the lumber in the
kiln. The inventors have invented another lum-
ber stacker which provides a wholly automatic
arrangement in which the stack is stationary
during formation, the automatic mechanism
for placing the lumber thereon and the spac-
ing sticks between the lumber, being movable
vertically as each tier or layer of lumber fis

completed with respect to the stack,
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WEIGHING SCALE.—A. HUELSMAN, 225
Amory St., Fond du ILac, Wis, The invention
provides a weighing scale having a shaft with
a scale secured for rotating therewith, there
being at one end of the shaft coin-controlled
mechanism for releasing the shaft. Disposed
with the scale there 1s a lever having a sliding
welght for co-operating with the scale when the
scale and the shaft have been rotated, to opera-
tive position, after a coin has been introduced
in the slot of the coin-controiled mechanlsm.

CIGAR CUTTER.—O. WILEERMSDORFER,
1345 Clay Ave., Bronx, New York, N. Y. The
invention provides means for trimming the
ends of cigars at an established length thereof ;
provides a scale for determining the length of
cigars, operable in conjunction with the means
for trimming ; provides for a cutting blade and

means for rotating the same during the active
period thereof; and provides means for safe-
guarding the hand while using the cutter.

CLOCK.—G. J. ANXDERSON. Address A. W.
Biber, Spartanburg, 8. C. This invention is
an improvement in clocks, and the invention
has for its object the provision of a clock
wherein the usual spring and works are omit-
ted, being replaced by electrically operated
mechanism for moving the hands in accordance
with the passage of time.

SMALL ARMS.—W. BAkKER, 87 Snow Hill,
Birmingham, England. The object in' this
ease is to construct a firlng mechanism for
drop-down guns of the hammerless type; the
arrangement being such that when the gun
opening lever is actuated the safety lever is
automatically released so that it can restore
the firing pin and trigger to the cocked posi-
tion, but the gun cannot be fired until tbe fir-
ing spring has been compressed and the safety
lever reéngaged with its catch.

GRINDING FIXTURE.—B. B. STENVALL, 14
Mt. Kimball Ave.,, Morristown, N. J. The in-
ventor provides a grinding fixture more espe-
clally designed for use in a watchmaker’s or
Jeweler’s lathe, and arranged to permit of con-
veniently and quickly reducing the diameters of
different sized stock watch glasses, to correctly
fit the same into the bezels of watches.

PNEUMATIC TRACK AND STREET
CLEANER.—F. L. WARNER, 139 Clinton St.,
Brooklyn, N. Y., N. Y. This improvement
provides a machine made functional either by
a blast of air, air suction, or a combination .
of suction and blast for the purpose of draw-
ing or blowing dirt or dust from or through
the rough ballast of railway.road beds, or
along places ordinarily inaccessible by the
usual sweeping apparatus.

MINE DESTROYING MEANS.— E. T. RoB-
ESON, Swansboro, N. C. An object here is to
provide a mine-destroying means -including a
pilot boat and a conveyer or charge-carrying
boat adapted to carry an explosive charge for
exploding the mine, the respective boats to be
equipped with means whereby to automatically
control the direction thereof as well as their
relative speeds.

MOUNTING FOR PROPELLER SHAFTS.
—V. Gaoveg, Callao, Mo. The invention is of
peculiar value in connection with propeller
shafts used for driving boats, aeroplanes, and
even cars, in instances where it may be. prac-
ticable to use propellers, and, in fact, the in-
vention may be employed in all relations where
a propeller can be used and in which it is de-
sirable to shift the axis of rotation of the
propeller to relatively different angles.

PHOTOGRAPHIC CAMERA REGISTER.—
C. B. BazzonNi. Address Robin Steele, 298
Wall St.,, Kingston, N. Y. This Invention
provides means for notifying the user that the
sensitized material which at any time is placed
in the focal area is fresh, or has been ex-
posed ; provides means operatively connecting
a sensitized material and the register to set
the same to indicate the pressure of a fresh
sensitized area, said means being operable by
the exposed area or medium as the same is re-
moved from focal area.

PHOTOGRAPHIC CAMERA SHUTTER.—
C. B. BazzoNl. Address Robin Steele, 298
Wall St., Kingston, N. Y. The invention pro-
vides means for avoiding the double exposure
of sensitized. medium ; provides a lock to pre-
vent the double operation of a photographic
shutter for exposing a sensitized medium;
provides a lock for the shutter mechanism of
a camera and means for releasing theesame ;
provides said means for releasing sald lock
with automatic attachments. to be operated
by conventional physical characteristics of the
usual sensitized medivms for cameras; and
provides a mechanism adapted for attachment
to structures of usual make.

CLAMPING DEVICE.—C. A. RaHMEL, 730
Kitlner St.,, Defiance, Ohio. This invention
refers to means for quickly clamplng and un-
clamping material being worked in desired
positions on wood and metal working ma-
chines, and ihe main object is to D,_rg'v:ide a
clamp which securely holds the work, but
which, when desired, may be immediately un-
clamped to permit the work to He moved into
other positions.

CLOTHES LINE ,SUPPORT.—M. BGBIN,
356 Atlantic Ave, Brooklyn, N. Y., N. Y.
Tdais invention provides means for drawing
the receiving end of a clothes-llne opposite a
window opening during the period “'when
clothes are being placed on the line or taken
therefrom ; provides a fixture wbere}_jy the line
may be disposed as above set forth temporarily,

(Concluded on page 132)
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Perys Roads
Prevernts Dust~

The use of Tarvia
means better roads
and lower taxes

e Roadway at
R L o Green Lake.
Wis. Constructed
with **Tarvia-X."
penelration method. in 1913.
Note smooth, dustless surface.

WENTY-FIVE years ago, smooth and well-kept

roads were the special pride of Old England,
where they were the product of two centuries of
incessant road improvement.

What Tarvia does to a road is almost magical.
But those fine roads were only macadam and they

were not fitted for the gruelling of automobiles. It makes it smooth, resilient ‘and dustless.
Now, with the automobile everywhere, you find in It gives to the automobile a glide that makes a mile
all sections of America examples of better roads seem like a quarter. It gives to carriage ridinz a
than Old England’s best roads of twenty-five years welcome comfort and to teaming an easier pull.
a8 It abolishes the curse of dust and the messiness
Tarvia has been an important factor in this develop- of mud.
ment.

A Tarvia road brings the farm, the town and the
Good roads now don't require generations of labor nor im- city closer together. It is an asset to the
mense outlays from the taxpayers. community.
The use of Tarvia on an ordinary macadam road will Tarvia roads often last years without any renewal.
make it the pride of a community; it will give com- But even renewals of Tarvia are the lowest cost
fort to all the citizens; it will be a delight to visitors; road improvement that has been invented.
—and most important perhaps, it will result in re-
duced taxes. The reductions in maintenance expense, for a Tarvia road, in

most cases more than cover the total cost of treatment.
Recently a town celebrated the completion of a

Tarvia road by having a civic dance on it in the There are three kinds of Tarvia. "Tarvi.a-X" is
moonlight, helped by the electric lights. The road very heevy and depse. It is used as a binder in
was almost as clean and resilient as a waxed floor. road building and is the most thorough and per-

manent of the Tarvia treatments. ‘‘Tarvia-A” is
Do you know what Tarvia is, and what it does? It a lighter grade, used for hot surfacing applications.
is a special coal tar preparation peculiarly fitted for “Tarvia-B,” which is fluid enough to be applied
binding as well as reinforcing the surface of macadam cold with modern spraying apparatus, is for dust
roads. prevention and road preservation.

Tlustrated booklet on request. Address nearest office.

Special Service Deparfment

{n order to bring the facts before taxpayers as well as road authoritiea;
The Barrett Company has organized a Special Serviee Deparsment,
which keeps up to the minute on all road problema. If you will write
ti: nur::: oﬁcﬁ rﬁ‘lrdiliﬂ road conditions or p;oblem- in iﬁ‘" vicinity,
the matter wil ave the prompt attention of experi i .
This secvice is free for the asking. " rienced cngineer

If you want better rosds and lower taxes, this Deparsment can greatly
aamist you,

7,
(%) /
The Company
New York ™ Chi Philadelphi B
St. Louis Cleveland Cincinnati Pittsburgh
Detroit Birmingham Kansas City Minneapolis
Nashville Salt Lake City Seattle Pcuria

THE PATERSON MANUFACTURING CO. Limited : Montreal Toronto
Kingshighoay, St. Louis, Mo. Construcled with “Tarvia-X." penctration method, in 1915. Winnipeg Vancouver St. John, N, B. Halifax, N, S. Sydney. N. S.
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to be returned to its service position outside
of the window and removed from the path
of the sashes; and provides means for sup-
porting the temporary fixture during the period
of loading and unloading the line.

PICTURE FILM APPARATUS.—W. P. Mc-
NEpL, 1123 N. French Place, San Antonlo,
Tex. This improvement relates to moving
picture machinery and bas particular reference
to means for manipulating the films of sach
machines. It provides facilitles whereby the
rewinding of a film preliminary to a successive
display or projection thereof will be avolded.

TRANSMISSION CHAIN.—J. LYNN, Box
176, Alice, Tex. This invention is a transmis-
sion chailn made up of separate links, some of
which are provided with spring material for
centering the chain and for giving the latter
increased flexlbility, as well as for protecting
objects disposed near or accidentally thrown
{nto close proximity to the path of travel of
the chaln.

KEYING DEVICE.—A. G, MogGan, Natal-
bany, La. The invention has reference to ec-
centrics, the inventor’s more particular pur-
pose being the provision of an eccentric made
in parts and provided with means for readlly
securing it firmly upon a sbaft so as to avold
the use of shaft keys, studs, bolts, nuts and
set pcrews.

PRINTING PRESS.—M. B. DiskiN, care of
Lakin Bros., 149 Wooster St., New York, N. Y.
The invention relates more particularly to a
hand press mainly intended for printing in two
different colors. It provides a press for print-
ing labels in which the numbers or letters
indicating the measure or price are printed in
a different color from the readlng matter re-
lating thereto.

FLEXIBLE SHAFT COUPLING.—-M. T.
THOMAS, care of Thomas Coupling Co., Troy,
Pa. Tte object in this case 18 to provide a coup-
ling, the structural parts of which are simple,
durable, and inexpensive, and at the same time
of such a nature as to provide for the use of
laminated flexible rings and, from the nature
of the said rings, obvlate all danger of crystal-
lization in use.

GRATING MACHINE.—A, ScareiTro. Ad-
dress J. Vaughan Gary, Attormey, 1001-1002
Travelers Bldg., Richmond, Va. The machine
is especlally adapted for grating horseradish
and other pungent materials, whereln a sup-

GRATING MACKHINE

port is provided for a grating wheel having a
discharge chute below the wheel, and an inner
inclosing hood above the wheel having an open-
ing at one side of the wheel for permitting
access thereto, and an outer inclosed hood in-
closing the inner hood and baving an opening
registering with the opening of the inner
bood, and having an outlet at the opposite
alde, together with exhausting apparatus con-
nected with the outlet to remove the pungent
odors without affecting the grated material.

CENTER FINDER.—D. L. SAUERHERING,
Wausan, Wis. One of the principle objects
here is to provide a center finder of econom-
ical comnstruction adapted to be readily oper-
ated by one hand for quickly and exactly de-
termining the center of square, round, ellip-
tical, octagonal, hexagonal, or other ehafie of
regular cross sectional configuration.

TAEKE DOWN DEVICE.—S8. B. HENsEAw,
care of Charieston Window Glass Co., Charles-
ton, W. Va. The present invention has refer-
ence to mechanism utilized in connection with
window glass machinery, to take down the
drawn glass cylinders preparatory to capping
the same intoé lengths, which lengths are there-
after 'flattened -out into the finished sections
of Window glass.

WASHBOARD.—J. J. CofFEY, 401 Smlith
&t., Breokiyn, N. Y., N. Y. This invention re-
lates to washing and scrubbing and has par-
ticular reference to the comstruction of wash-
boards, Among the objects of the invention
is to improve the construction of .a washboard
with respect to simplicity and its sanitary
nature in practice.

PAPER HOLDING AND FEEDING MEANS
FOR DUPLICATING DEVICES.—H. W. Moe-
LEY, Angola, Ind. The investfon provides a
device for duplicating the work done on a
typewriting machine, in whlch paper holders
are provided which dlspense with the neces-
sity of using carbon copies, thereby ellminat-
ing the time necessary in inserting and taking
out carbon paper, eliminating the cost of the
carbon paper and doing away with the pos-
sibility of solled hands of the operator by
the handling of the carbon paper.

DREDGE SPUD BRACE.~—A. B. CLaRrDY,
Box 145, Balboa, Canal Zone. This invention
has particular reference to means for tem-
porarily holding the dredge stationary whlle
in operation. More definitely stated, it pfo-
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vildes a means for so bracing tbe spud com-
monly used on dredges as to prevent the dam-
age tli¢reto and to the dredge body or hull
incldent to the tendency of the dredge body
to recede under the force applied to the dipper.

Musical Devices

STYLUS LEVER FOR PHONOGRAPH
SOUND BOXES.—H. TEICHLAUF, 110 Rodney
St, Brooklyn, N. Y., N. Y. A specific object
here is to provide a stylus lever which bas a
lengitudinally divided or V-shaped arm be-
tween the pivot or fulcrum of the lever and
the point of connection wlth the diaphragm,
whereby louder and clearer sounds and better
tones are obtained than with a lever baving a
solid arm.

COMBINED GUITAR AND MANDOLIN.—
O. NonFri, 47 Delancey St., New York, N. Y.
This invention relates to musical instruments,
and particularly to a combined gultar and
mandolin, and has for an obJect the provision
of an arrangement whereby the strings of each
instrument may be independently played while
using the same head and tbe same sounding
board.

UPRIGHT PIANO ACTION.—A. KLEIN, 403
E. 90th St, New York, N. Y. The principal
object of the invention is to provide means
whereby the hammer may be beld in check at
any desired distance or position from the
string, the means, however, belng adjustable
according to the desire of the operator or
the maker of any particular type of insiru-
ment. B3r. Kleitn has Iinvented another up-
right plano action, and the inveotion relates
to upright piano actions of a nature similar
to the mechanism described and claimed in
his copendlng application, ferial No. 40,440.
Among the objects of the present device is to
improve the mechanism with respect to dell-
cacy of adjustment and rellability of operation.

DISK RECORD HOLDER.—C. F. HANSEL-
MANN, 307 49th St., Brookiyn, New York,
N. Y. The object of this invention is to pro-
vide a mew and improved holder for phono-
graphic disk records, which 1s simple and dur-
able in construction, cheap to manufacture
and arranged to allow of conveniently placing
a record in position in the helder or removing
it theré¢from.

Prime Movers and Their Accessories
CARBURETER.—H. C. MERRIAM. Address

J. R. Morgan, 305 Lombard Bldg., Indianapolis,

Ind. This invention provides means for in-

-auring the vaporising or atomizing of the fuel,

whereby air is readily mlxed therewith and
perfect combustion thereof results, with tbe
consequent economy of engine operation, max-
imum engine efficlency at each speed, and
practical elimination of soot deposit in the
cylinders of the englne.

ROTARY ENGINE.—K. FuJsira and G. B.
MARKLE, JR.,, 219 E. Broad St., Hazleton, Pa.

| This internal combustion engine is of the ro-

tary type. The inventor provides a simple
and efiiclent rotary engine the slator and rotor
of which form a combustion chamber and
turbine elements at the ends of said chamber
to be actuated by combustion gases of the
chamber.

OVERCOMING DEAD-CENTERS.—I, F.
WiILDEY, 1098 Woodycrest Ave, New York,
N. Y. The improvement provides means for
applying steam automatically beneath or ahead
of the steam engine piston just as the engine
is being stopped and the usual throttle has
been closed, for tke purpose of preventing the

OVERCOMING DEAD-CENTERS,

piston from making f{its full stroke, such
cushion of steam serving to hold the piston in
such position as to insure that the crank wlll
be held substantially on the quarter. The in-
vention relates to power machinery and has
particular reference to means for overcoming
dead-centers in or connected with prime movy-
ers.

Rallways and Thelr Accessories

COUPLING.—J. I>. METZGER. Carlstadt, N. J.
This coupling is such as Is used on locomotive
injectors, which have a sectional coupling ring.
The invention provides a coupling arranged to
permit of quickly and conveniently coupling or
uncoupling the parts wilthout disturbing the
position thereof.
another coupling and the object of the im-
provement is the provision of a coupling more
especlally designed for use on the injector of
a locomotive and arranged to enable the engi-

Mr. Metzger has invented.

neer to quickly couple or uncouple the steam
supply pipe and the injector. In still another
invention of a coupling by the same inventor,
tbe object of the invention is the provision of
new and useful improvements in couplings
whereby the engineer is enabled to readlily
manipulate the locking device for locking or
unlocking the key section of the locking ring.

ELECTRIC BOND AND FISH PLATE.—C.
J. Scutirz, 441 E. 178th St., New York, N. Y.
The general objects of this invention are to
improve and simplify the construction of rail
bonding and connecting means so as to be com-
paratively simple and Inexpensive to manufac-
ture and apply to the ralls, and so designed as
to permit the rail sectlions to readily expand
and contract without impairing in any manner
the effectiveness of the electrical conmnection.

HAXD BRAKE ATTACHMENT.—W. A.
HUBBARD, 913 Lincoln St, Hoquiam, Wash,
The invention is embodied particularly in an
improved ratchet-and-pawl attachment of a
brake rod or staff for rallway cars, whereby
greater rigidity and strength, also security,
are obtalned. An advantageous feature is the
security of the pawl agalnst accidental dis-
placement,

RAIL TIE.—J. E. DEwEESE, Address Hon.
G. H. Hodges, Olathe, Kan. The olject here
i{s to provide a tle with raill seats wherein
ralls may be held without the use of spikes,
and in such manner as to prevent bunching
of the tles in use, and whereby joints may be
completed without the use of scarfs, fish
plates, and other complicated connections such
as now proposed.

LUBRICATING DEVICE.—O0O. SwaANSON,
Atchee, Colo. Tuis improvement' relates to
lubricating devices for lubricating the flanges
of the wheels of rallway rolling stock. The
device is characterized by the provision of a
lubricant container mountcd to swing and
maintained against the flange of the wheel by
the action of gravity upon the container.

RAILWAY TIE PLATE.—J. SCHIMXEL, JB.,
Paoll, Pa., This invention produccs a one-
plece anti-rall-creeping tle plate having pro-
vislon for attaching the same to the tle so
that it cannot lose contact therewith and
thereby become ineffective. It provides a tle
plate that will permit the rall to perform lits
wave motion without lifting t':e tie or its tle
plate from its bed.

Pertaining to Recreation

SEESAW.—E. Hskoy, Canton, Mo. This in-
vention relates to amusement and recreation
devices, and more particularly to seesaws, one
object being to provide a seesaw which can be
readlly operated by children. A further ob-
Ject 1s to produce a seesaw that may te
loaded at the ground, elevated and caused to
oscillate from the seats of the seesaw.

KINETOSCOPE FILM MAGAZINE.—P. J.
Prokor, 536 W. 145th St., New York, N. Y.
This invention pertains to tbe rewind maga-
ginea of motion picture projectors, and the
main object thereof fs te provide such a maga-
zine from which the film may be fed into the
projector for another projection without the
necessity for the Iintermediate reverse winding
now common, thereby saving much time and
greatly reducing the wear on the film,

GAME APPARATUS8.—L. G. JErraM, E. E.
Gr.uck and G. HENSLE. Address the last, 610
Riverside Drive, New York, N. Y. This im-
provement provides an apparatus for furnish-
ing amusement and introdueing an amount of
skill incident to a contest between players of
the game whereln the apparatus is used; pro-
vides an apparatus which is attractlve in .ap-
pearance and simple in construction; and pro-
vides an apparatus which may be stored within
small compass.

EYE FOR DOLLS.—D. PupLIN, 329 E. 29th
St., New York, N. Y. This invention refers to
eyes especially adapted for dolls, although they
are not necessarily limited to this use. The
general objects are to provide an unbreakable
eye of novel, simple and inexpensive construc-
tlon, and baving a close resemblance to a
natural eye.

ATTACHMENT FOR PROJECTORS.—V.
PiN1, 127 Fort Greene Place, Brooklyn, New
York, N. Y. This invention provides an attach-
ment for the projecting head whereby various
color effects may be thrown upon the screen
with untinted films in order to enhance the
effect, to accomplish the same results produced
with tinted 5lms, and to improve on the latter
by differently tinting the projection at dif-
ferent positions on the screen as, for instance,
tinting the sky blue or yellow, and the ground
or water green.

Pertaining to Vehicles

AUTOMOBILE PULL AND LIFT.—2Z. E.
House, Cass Lake, Minn. The inventor has
for his object to provide a jack of this char-
acter, of light weight and capable of easy
transportation, and of varlous uses, the said
Jack being adapted to lift the automobile or
to pull the same forward, and for use in many
other capacities.

TIRE CHAIN AND ARMOR.—VW. J. PUT-
NAM, Deposit, N. Y. This invention is an im-
provement in tire chains and armor, and the
invention has for its object to provide a cbain
~of the character specified, adapted for use
with tires of any character for preventing
skidding and slipping and for increasing the
traction of the wheel.

CLUTCH RELEASE.—A. L. ZiMMmERMAN,
Valparaiso, Ind. This inventor provides a

clutch release for automobiles and particularly
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of the Ford type, which connects the brake
pedal with the clutch lever, with which the
clutch pedal is also connected. The hrakes are
applied in the usual way, and at the same
time the release throws the clutch mechanism
into inoperative position.

MOTOR VEHICLE.—J. Boman, R. F. D.
No. 1, Box 79, New Hartford, lowa. This in-
ventlon has for its object to provide mechan-
ism in connection with moior vehicles of every
character, for applying the power of the motor

MOTOER VEHICLE

directly to the four wheels, without interfer-
ence with the steering of the vchicle, A fur-
tier object is to provide mechanism in connec-
tion with the front axle for steering the ve-
hicle, by swinging the axle, thus dispensing
with the usual pivotal spindle and providing
for greater strength in the axle..

AUTOMOBILE JACK.—B. J. Coxpov, 387
Prospect Ave., Brooklyn, N. Y., N. Y. An auto-
mobile jack is here provided which may be
operated by the automoblle engine or hand
power to raise or lower the chassis relatively
to the ground to replace tires and wheels, to
make repairs and to preserve the tires when
the automobile is not in use. As the operating
means for the jack may be locked, it will be
understood that the jack may also be employed
to prevent the use of the automobile by un-
authorized persons.

FOUNTAIN BRUSH—W. C. FREDERICEK,
Salisbury, N. C. This invention relates to im-
provements in fountain brushes for use in
cleaning vehicle bodies, walls, etc, It provides
a fountain brush or mop having a back which
is perforated to permit the entrance of &
stream of water, and which is provided with
means for detachably holding the strands of
the brush or mop.

VEHICLE WHEEL.—F. V. Usgzzi, 58 Perry
St., New York, N. Y. Tbe invention provides
a wheel having a rigid frame and a floating
hub, with resilient mears for normally hold-
ing said hub concentric to sald rim, to dis-
tribute the traffic strains between tbe sald

WHEEL

YEIIiCLE

rim and bub to accommodate a varlety of
trafic conditions; avoids collapsing of the
structure incident to side tbrust thereon; and
provides means for carrying the resilient ten-
slon of the structure connecting said rim and
said bub.

RADIATOR.—G. W. FRAZIER, 2521 Fllbert
St., Oakland, Cal. The object here is to pro-
vide a device especlally adapted for motor
vehicles, wherein the radiator is of that char-
acter shown in Mr. Frazier's co-pending ap-
plication, Serlal No. 879,315, that is, the said
radiator is detachable and removable from the
vebhicle, and whereln a particular type of con-
nection is provided, together with a particular
type of radiator.

TRACTION DEVICE FOR MOTOR VEHI-
CLES.—S. SYLVESTER, Lisbon Falls, Maine
This invention pertains particularly to an im-
proved traction device for motor vehicles.
The opfect in view is to provide a traction
device of substantially the caterpillar struc-
ture which will present enlarged gripping sur-
faces whereby greater power may be secured.

Designs
DESIGN FOR A CUP.—G. LEacHMAN,
Newell, W. Va. The design of this patent em-
bodies the patentee’'s idea of a drinking cup
having a concave annular flange at the top,
whereby to permit cooling of the coffee or
other 1iquid being consumed.

DESIGN FOR. A HAND BAG.—L. WOLF,
care of Wolf &go., Inc, 50 E. 9th St., New
York, N. Y. This design comprlses & series of
superposed cascades, ripples, waves, billows,
festoons, bammocks, etc., arranged on the
central vertical line of the bag, of equal sizes,
or of varylng sizes.

NoTE.—Copies of any of these patents will
be furnished by the SCIENTIFIC AMERICAN for
ten cents each. Please sdate the name of the
patentee, title of the invention, and date of
this paper.
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G.V. Electrics

Serving Uncle Sam

The G.V. Electric Truck was the pioneer—the first real
motor competitor of the city horse.

It was a trucking factor before the two cylinder auto-
mobile was efficient. In spite of the limitations of early
design and power plant—in spite of prejudice and com-
petition—it has steadily fcrged ahead. Today there are
nearly 2500 General Vehicle Electrics in daily service in
New York City alone. This is nearly 25% of all trucks
employed in the city. G.V. Electrics are operating in 42
of the 48 states and in 9 foreign countries.

The U. S. Government and Big Industrial
Concerns Use G.V. Electric Trucks

There are thirty-one (31) G.V. Electrics in the service of the War
Department in Manila alone—moving stores, ice and distilled water
for different departments. These Electrics, because of simplicity of
construction and operation, are operated by native Philippine drivers,
and they do work at a saving over the Caribao and gasoline truck.

In this country, G.V. Electrics are used in seven (7) navy yards—
at Boston, Portsmouth, Brooklyn, Norfolk, Washington, D. C.,
Charleston and Mare Island.

G. V. Electrics are also used in thrcc arcenals and several army
depots.

Uncle Sam’s endorsement of G. V. Electrics means something.
But here’s other proof. These industrial concerns have adopted
G. V.’s: Bethlehem Steel Co., Brown & Sharpe, Boston Belting Co.,
Revere Rubber Co., General Electric Co., Bush Terminal Co.,
Globe Wernicke Co., National I.ead Co., National Cash Register
Co., The Pullman Co., The D. L. & W. Railroad, The Louisville
& Nashville, Erie, Seaboard Air Line, N. Y. N. H. & H., Southern
Pacific and Panama R. R. Why do so many concerns of interna-
tional importance choose G. V.’s?

Economical Performance is the Reason Why

The economic field of the gasoline truck involves long hauls with
few stops; that of the Electric, short hauls and many stops. To ignore
the Electric for city and nearby suburban work is to pay a big
premium for other forms of delivery in the Electric field.

Let us send some interesting facts and figures—reasons wiy G. V.
Electric Trucks will save yo# money. Worite today to the nearest
branch office. No obligation.

Address Trades Bureau B

GENERAL VEHICLE COMPANY, Inc
g General Office and Factory: Long Island City, N. Y. o
NEW YORK CHICAGO BOSTON PHILADELPHIA | ‘ﬂ]

Six Models: 1,000 to 10,000 pounds capacity ~ Dealers in open territory are invited to c_orr..md m z

z f'—-_,
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Is Your Car Top
Heavy?

Why buy a light weight car burdened
with a heavy top?

A low weight center means safer, easier
riding. Unnecessary top welght means
waste—increased vibration and side
sway.

Y ou pay for every additional pound with
gasolene, oil, tires and general wear.

At the best the most efficient top
material can only be a waterproof layer
supported by cloth—the lighter, the
better—but strong enough to stand the
strain when up, and flexible enough to
fold without cracking.

Extra layers of cloth and combiners
only add weight, diminish flexibility and
increase the possibilities of cracking i
folding. Mohair tops absorb poundg of
water during a storm and accumulate
dust when dry.

RAYNTIT E

SINGLE TEXTURE TOP MATERIAL

is ideal for the modern one-man top. It
is made of a single thickness of light,
strong cloth coated with a flexible,
waterproof compound that sheds water
like a duck’s back. It can be easily
washed, always looks well and because
it 1s chemically inert will not oxidize
nor disintegrate. Guaranteed ome
year against leaking but
built to last the life of your
car. Any top maker can
replace your old dusty or
leaky top with Rayntite.

Write for samples and booklets
and latest list of cars equipped
with this modern top material

DU PONT FABRIKOID COMPANY
WILMINGTON, DELAWARE

Works at Newburgh, N. Y.

DuPont Fabrikoid
Rayntite will dupli-
cate the remarkable
success of DuPont
Fabrikoid Motor
Quality—The Stand-
ardized Automobile
Upholstery—used on
60% of 1916’s en-

tire output. Canadian Office and Factory, Toronto

iy

| threatened with breaking,

o

Our Cavalry
(Ooncluded from page 124)

enterprise. The Indian seldom battled as
a member of an organization; it was every
man for himself, the band or tribe in
general. With uncanny ease the far-
sighted scouts detected tbe approach of
the soldiers, quietly signaled their walit-
ing fellows and sllpped around some low
hill or through a shallow arroyo, or even
over naked plain, each to crouch motion-
less behind notbing more protective than
a wisp of a bush, frequently stuck up by
himself in the ground for the purpose, and
fade into the dun landscape. Then when
the approaching forces came within range,
a shot, a cluster of shots; and when the
cavalrymen charged over to the puffs of
smoke, there was nobody there. A mo-
ment later came the spatter of flre from
some other place and the disheartening
chase continued.

Troops soon grew weary of charging
over in masses; the target presented was
teo large, too compact, and the deployed
line, the skirmish order of to-day, came
into vogue. Sabers were about as useful
against the Indians as so many clubs and
the custem of carrying rifies was adopted.
After that, at the first shot the cavalry
lines opened out immediately after the
horses had been linked and led to the
rear, the men dropped prone and sought
the most promising cover.

The cavalry learned, too, the lesson of
protection as well as of cover. Cover, in
the broadest sense, merely offers conceal-
ment, but more than concealment was
necessary in the face of a heavy searching,
hostile fire. The Indian met the occasion,
if nothing better offered, by placing before
his head which bugged the ground, a stone
no larger than a fist or two. In compar-
ing the ratio of the dimension of the balled
fist to that of the head, it is obvious that
a certain percentage of protection against
a bullet was gained. With the peculiar
effect which mottling has, a simple little
stone frequently so broke the definite line
of the body that the body became almost
invisible, and that not far away. A twig
or two stuck up in the ground completed
the effect and the Indian disappeared like
a quall,

From these rough lessons, the art of
cavalry action which should combine the
mobility of horsemen, the formation which
offered the least inviting target, the
abllity to develop accurate rifle fire and
appreciation of cover and protection, ex-
panded and grew until time and experi-
ence made its tactical employment general.

For years before the Civil War, the
greater part of the United States Army
was very busy on the plains, fighting In-
dians: Therefore most of the officers and
men had had ample opportunity to acquire
this new method of fighting, and to perfect
it. And when the war came and the men
took sides, many rising to eminent leader-
ship eventually, they carried the lessons
away with them and incorporated them
into the organization of the huge cavalry
forces which were raised on both sides.

Further development resulted, for this
was a kind of warfare differing from that
of the frontier; great masses of cavalry
were employed and opportunities for the
use of shock action were frequent. The
two methods of fighting, the dual func-
tions of cavalry to engage In either
mounted action or dismounted, relying
upon welight of fire, were tested and re-
tested until at last a definite tactical
scheme was elaborated, a method which
remains practically unchanged to the
present day. General officers, com-
manders of armies, when a portion of
their infantry lines was broken or even
learned that
they could rely as well upon the fire action
of the cavalry as upon that of the infantry
and the superior mobility of the cavalry
enabled them rapidly to fling reinforce-
ments into the breach. In the develop-

{-ment-of the cavalry screen, that long line

of widely separated units and thin line
of skirmishers which preceded the main
body of an army sometimes by three and
four days march, it was found that the
arming of the cavalry enabled it to seize
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an advantageous advanced position and
hold it with snccess until such reasonable
time as it took for the main body to come
up.

 On retreat, the cavalry offered the same
advantage. To cover a retiring army,
bodies of cavalry would take position well
concealed, open fire upon the pursuit as
soon as it came within.range,.force.it to
deploy for attack-—all of which gained
needed time for the main body to put a
little more distance between it and its
pursuers; and about the time the enemy
was ready to drive home the attack, the
cavalry would slip away, mount and dash
off, to take up another rear guard posi-
tion farther on.

With the forces of North and Soutb
were many obeervers, officers from Euro-
pean armies, wide-awake chaps who were
able to analyze and grasp the advantages
which unfolded before them. When they
returned to their homelands, they reported
enthusiastically what the American cav-
alry had been able to accomplish, and the
result was that the European armies, ever
on the lookout for improvement, adopted
the methods just described, with the proper
arming of the men, and the cavalry of all
Europe underwent reorganization along
the new lines.

In Mexico to-day, the United States has
its advanced units far to the front, a
flexible, mobile command composed ex-
clusively of cavalry and mountain or
horse artillery, with a stiffening of in-
fantry in motor transportation. Mounted
cavalry, in this day of the modern high-
powered, rapid-fire rifie, does not attack
intrenched infantry ; it would be suicidal.
But when the searching of shellfire and
the thrust of the infantry attack have
swept a force out of position, uncovered
the possibilities for maneuver, then comes
the time for the cavalry of both sides,
the one to break through, complete the
retirement or rout, to cut off bodies of the
enemy, and garble the communications
generally ; the other, even at the expense
of complete sacrifice, to hurl itself into the
fray to save the ail-lmportant infantry
from complete disaster and in this action,
mounted as well as dismounted action may
be used.

The Indian i8 almost extinct, his doings
are now little save tradition. Yet from
his clear, logical, common-sense methods
of warfare has come a most important
tactical development which is utilized by
the highest military units of the world
to-day, the armies of struggling Europe.

How An Army Hears

(Concluded from pege 122)

of the duty of the signal corps to thor-
oughly understand. This code is also used
for general visual signaling, radio teleg-
raphy and on cables using siphon re-
corders. The American Morse code is
used on telegraph lines, on short cables
and on field lines. It is not used in com-
municating between the army and the
navy.

Under the former code all visual signal-
ing i8 done. This embraces communica-
tion by flag, torch, hand lantern, beam of
search light without shutter, heliograph,
flash lantern, and search light with shut-
ter. In addition, the two-arm semaphore
code is used both by hand-flags and fixed
mechanical arms.

With the exception of the semaphore
system and those methods of visual sig-
nalling which require the flashing of dots
and dashes, the general scheme of indicat-
ing the various letters and words is the
same,

For the flag used with the General Serv-
ice Code, there is one position and there
are three motions. The position is with
the flag held vertically, the signalman
facing directly toward the station with
which it is desired to communicate. The
first motion (the dot) is to the right of
the center and embraces an arc of 90 deg,
starting with the vertical and returning
to it, and is made in a plane at right
angles to the line connecting the two sta-
tions. Tbe second motion (the dash) isa
similar motion to the left of the sender.
The third motion (front) is downward
directly in front of the sender and in-
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EASTERN PaAvING COMPANY

GOODIRICH 141616 Sowem Prws SquaRs
DE LUX :?lllgglsc Pm&m 1916.

(Made in §in., 6 in. and 7 in. widths)

On your trucks

B. ¥. Goodrich Co.,
Broad & Spring Garden Bte.,

~They will prove themselves through making Phila., Pa.

mileage and performance records in ‘‘the hardest ’

kind qf service.” Gentlemen:

—You want tires that can make good under con- In reference to the work that is being done

ditions here described. Tires that will keep with our 10 Peerless Trucks equipped with "De Luxe Tires®,
these 6-ton Peerless trucks constantly ‘“‘on the beg to state that they are placed in service in

transporting the hot material for paving purposess
from our mixing plant to the varioue streets on which
we are laying the material. This ie oonsidered the

job,’? certainly are the tires yos can depend on
to the limit in making your truck an efficient

profit-earner. hardest kind of service in which trucks or equipment
—Then, too, consider what GOODRICH can bs used.
TRUCK TIRE SERVICE really means. 1'l'hey are also used in hauling the various
Write £ al materials used in the aggregates for concrete foune
! € for catalog dation as well as vitrified blooks and Belgian Blocks
Tbe B F GOOdl'iCll CO Akron Ohio for the work in conneotion with asphalt paving.
. . oy 9

Makers of the Celebrated Service Stations and
GoodrichAutomobile Tires  Branchesin All Import-
—*‘Best in the Long Run’> ant Trucking Centers

Vo might add that the efficiency of our trucks
havs been materially increased owing to the promptness
and attention given by you in making tire changes with
as little delay as possible, for whioh we would be
‘pleasad to commend you to other people who are having
trouble along this line.

Very truly yours,
BASTERE PAVING COMPANY.
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Mobilization of
Civilian Owned Motor Boats

SEPTEMBER 5th to 12th, 1916
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A remarkable opportunity for Motor Boat Owners on the Atlantic Seaboard
to participate with their own boats in the final week of Manoeuvres of the
Battleship Cruise,

During the final week of the Battleship Training Cruise authorized by the
Navy Department (September 5th to. 12th, 1916), the battleships will return
to the several naval ‘districts whence they came, and yachts or motor boats
which would be useful as auxiliaries in time of war will be given an oppor-
tunity to operate in their home naval districts in conjunction with the ships
of the regular Navy. =

Boats must be enrolled notlater than August 1st, 1916

In the motor boat manoceuvres instruction will be given in scouting, search-
. ing, patrolling, signalling, defense of naval districts, stady of coasts, pilot-
ing, etc.
Ovners will be at liberty to vommand their own-boats during -the man-
oeuvres, and will be held responsible for the conduct of their crews, which
must be composed entirely of men, either professional or amatenr yachts-
men, or both.
Enrollment blanks may be obtained from Headquarters, Naval Training
Cruise, 34 Pine Street, New York City.
Upon receipt of enrollment, notice will be sent in due course as to when -
and where (some point near your home base will be selected), to present
your boat for inspection, and if che is accepted yon will be expected to
report for the manoeuvres in obedience to orders which will be subse-
quently issmed. If your boat is not accepted your enrollment involves no
Y - ‘— obligwtion. Communicate immediately with ~

THE NAVAL MOTOR BOAT COMMITTEE
34 Pine Street - - New York City
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Solid, Practical Worth

in the highest possible degree 1s the
goal successfully attained by the

BUDA TRUCK MOTOR

Truck value 1s practicnlly determined by the
efﬁciency and durability of the motor. T}lg
" valde of your trucks should be insured by
the 35 years of manufacturing ;ntegrity

which stands behind the Buda Motor.

The BUDA COMPANY
HARVEY 7882 ILLINOIS
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Lifetime of
FirstClass
Sport

The way these guns hold their superb
shooting quality year after year is giving
them the preference of hunters and trap-
shooters all over the world.
Remington UMC Pump Gun—*the good
old standby”—six shots, bottom ejection
(empty shells, smoke, gas, go down, away
fr(}m your face), solid breech, hammerless,
safe
Remington UMC Autoloading Shotgun
—“The Auto Shotgun that works”—
five shots; simply pull the trigger for each
shot, the recoil does the work; solid breech;
hammerless; safe.
For the why and kow of the mechanical.
details—the reasons for smooth, positive
actlon and certainty of the guns hitting

R I’ Mark of riaton OMC. b Tk, the
8 Aar. I .
's Beadquarters in every town,

Clean andoilyour gun with REM OIL—thecombins-
tion Powder Solvent, Lubxicantand Rust Preventative.

THE REMINGTON ARMS UNION METALLIC
CARTRIDGE COMPANY
Zargest Mawsfos™ and 4

Weolwerth Baddimg

» 1 ‘;’orld
New York

Monoplanes and Biplanes

Their Design, Construction and Operation. The application of aero-
dynamic theory, with a complete description and comparison of the

notable types. By Grover Cleveland Loening, B.Sc., A.M., C.E.
6)4 x84 inches. Cloth. 331 pages. 278 illustrations. $2.50.

This work covers the entire subject of the aeroplane, its
design and the theory on which its design is based, and -
contains a detailed description and discussion of thirty-
eight of the more hlghly successful types.

MUNN & CO., Inc., Publishers
Woolworth Building New York City

Ice Cooled Bubbling Fountamn

for Attachment to Municipal Supply

A Scientific Solution of the Sanitary
" Drinking Water Question

Fifteen and one-half circulating coils of pipe in the cork-
jacketed ice tank insure an jce-cooled sanitary drink to every
employee.

Holds 75 Lbs. of Ice Supplies 150 Persons
Send for Our Complete Catalog

showing our line of Wash Bowls, Metal Lockers, All Steel
Stools and Chairs with Inset Wood Seats, Stock and Storage
Racks, Metal Shelving, Metal Vault Fixtures, Improved Soda
Kettles. 40 and 60 gallons, Water Heaters and Instantaneous
Mixers, Bubbling Drinking Fountains, Work Benches and
Bench Legs, Drawing Stands, etc.

Manatactoring l"qmpment and Engmeamg Co.

136 Federal Street Boston, Mass., U. 5. A,
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stantly returned upward to the first posi-
tion. This is used to indicate a pause or
conclusion.

In the use of the torch or hand lantern,
a foot light is employed as a point of
reference to the motion. .

The moving lantern is swung out up-
ward to the right of the foot light for a
dot, to the left for a dash, and is raised
vertically for front. The beam of the
searchlight though ordinarily used with
the shutter like a heliograph also is used
for long distance signaling in a manner
similar to that of the flag or torch, the
first position being a vertical one. A
movement of the beam 90 deg. to the right
of the center indicates a dot. A similar
movement to the left indicates a dash;
the beam is lowered vertically for front.

In signaling with heliograph, flash lan-
tern, or searchlight with shutter, the first
position is to turn a steady flash on the
receiving station. The signals are made
by short and long flashes, a short for a
dot and a long steady flash for a dash.
The heliograph, as is generally known, is
an arrangement of two mirrors and a
shutter. These mirrors are so adjusted
that a brilliant flash may be thrown in
any given direction. A drawback of this
instrument, however, lies in the fact that
sunshine is necessary to its use. Of far
more general value is the searchlight; its
flash is independent of background and
is used for signaling by day as well as
by night. Inthe day time and in ordinary
weather the searchlight with shutter can
be used for distances up to 10 miles.

In the United States Army, aviation is
under the direction and control of the
signal corps. In this particular the corps
has been laboring under a great handicap
due to the fact that so few funds have
been made available by Congress for aero-
nautic equipment. The solution of heavier-
than-air flying which was discovered and
applied by the Wright brothers in Amer-
ica was promptly seized by the military
authorities of all foreign powers, de-
veloped and put to general practical use;
but in this country, as with many other
discoveries of great value, in aviation we
lag sadly, but it is no fault of the service
that the few aeroplanes which we now
have are not of the latest type and are
not particularly well adapted for war
usage. It is a wonderful service, that of
the signalmen, full of interest, full of
complexities and full of dangers. It is
to be doubted if any branch of the United
States Army has reached a higher point
of development than has this, considering
the limitations under which it has had
to struggle for progress and effectiveness.
This, however, but reflects more credit
upon those who have devoted to it the
efforts of a life time.

Using Telephone Lines for an Auto-
matic Fire Alarm System
(Concluded from page 127)
hours the machine automatically operates
the relay, thereby starting the pole cham-
ber or source of ringing power. This pro-
vision was made to take care of cases
where exchanges are closed at night, or on
Sundays, where the alarm might be turned
in from the street from a weather-proof
telephone or pull box installed for that
purpose. The second relay is for operating
a general alarm in case one should be used
in connection with the machine, such as a
large vibrating gong located on street
corners or in factories, siren horms, or
other electrically-operated devices that
might be used for general alarm purposes.
When the machine is started it rings the
lines connected to the apparatus five times
each and just before it stops it automat-
ically operates the relay sounding the gen-
eral alarm, which continues to operate
until stopped by the operator pressing the
restore key. There is a standard pull box
located in the operating room at some con-
venient point. The pull box contains a
starting key and a restore key. The oper-
ator, being notified of fire by telephone or
other means, turns the starting key which
releases the motor and automatically rings
the lines. After the alarm has been
sounded the operator, by pressing the re-
store key, restores the machine to its

normal condition.
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OVER 70 YEARS'
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Trapt MaRks
DEsIGNS
CoPyRIGHTS &¢C.

INVENTORS are invited to communicate
with Munn & Co., 233 Broadway,New York,
or 625 F Street, Wulunlton. D.C.,in regard
to securing valid patept protectlon for their
Inventions. Trade.Marks and Copyrights
registered. Design Patents and Foreign Pat-
ents secured.

A Free Opinion as to the probable patent-
ability of an invention will be readily given
to any inventor furnishing us with a model
or sketch and a brief description of the
device in question. All communications are
strictly conficlential. Our Hand-Book on
Patents will be sent free on request.

Ours is the Oldest agency for securing
patents; it was established over seventy
years ago.

All patents secured through us are de-
scribed witliout cost to patentee in the
Scientific American,

MUNN & CO.
233 Broadway  Woolworth Budding ~New York
Branch Office: 625 F Street, Washington, D. C.

Annual Subscription Rates for the
Scientific American Publications
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FOR SALE, AMERJCAN PATENT No. 59799 for
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unlimited. For further particulars, addrees Harold CobD.
33 Riehmond Street West, Toronto, Canada.

PATENT FOR SALE

WILL SELL OUTRIGHT or take financial partner.
Start manufacture highly commercial patented device used
in buflding construction, perfected 8o no_improvement
can be made. Brandt, 933 Park Ave., New York,

WANTED TO MANUFACTURE

LARGE HARDWARE MANUFACTURER making
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be of Provenmerit, productive enough to create large demand
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may be relieved guickly md\ Absorbine, Jr.
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the application ot Absorbine, Jr.
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The Design and Construction
of Induction Cofls

BY A. Frederick Coliins.  6!4x93{ inches.
272 pages. 159 illustrations, $3.00
This work gives in minute detalls full practical di-
rections for making eight difterent alses of coils varylag
from a small one giving a Y%-inch spark to a large one
giving 12-inch sparks. The dimensions of each and
every part are given and the descriptions are written
in easlly comprehended.
MUNN & CO. Inc.. Publishers,
Woolworth Building, New York City.

Cloth.
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The Machine Gun

(Continued from page 1235)
from our illustration, has no water jacket,
a series of fins at the mid-length of the
barrel serving to keep the latter cool
during continuous firing. This gun is
of the gas-operated type, the automatic

devices being controlled by a portion ||

of the gases of explosion and a spring
located beneath the gun barrel. When the
bullet has covered about one- half of its
travel through the bore, a portion of the
gases escapes through a gas nozzle, and
acts upon a cup at the forward end of a
hollow, cylindrical actuator, throwing it
backwards toward the breech. This move-
ment carries back the firing pin and turns
the latter through part of a circle. This
latter movement in turn acts upon the
cartridge clip, bringing a new cartridge
into position. Meanwhile the fermeture
nut, which locks the breech, is rotated by
means of a cam connection with the actu-
ator, and this serves to unlock the breech-
block, which is thereupon moved to the
rear. An extractor then seizes the empty
shell and ejects it from the gun. A new
cartridge now drops into place. It will
be noticed that within the actuator is a
long spring, which during the rearward
movement is compressed. The energy of
the compressed spring serves to close the
breech, lock it, and fire the new cartridge.

The latest gun to be adopted by the
United States Army is the Lewis machine
gun, which is also of the gas-operated
type. In this gun a portion of the gases
is admitted to a cylinder located beneath
the gun barrel and drives the piston in the
operating cylinder backward. This move-
ment serves to perform the operations of
ejecting the empty cartridge, inserting a
fresh cartridge and placing the firing pin
in position to fire another shot. The after
part of the piston below the breech
mechanism is provided with a rack which
engages the toothed periphery of a case
containing a coiled spring. The rearward
movement of the piston partly winds this
spring, which, in unwinding, closes the
breech and returns the various parts to
the firing position. The gun is supplied
with ammunition from a rotating drum
magazine holding 50 cartridges. A fresh
magazine can be substituted in two
seconds. The gun is cooled by means of
a series of longitudinal ribs of aluminum,
fixed to the barrel, which are inclosed by
a sheet metal case open at the rear and
extending beyond the muzzle in the form
of a contracted sleeve. The passage of
the bullet through this sleeve induces a
flow of air which carries off the heat of
the burning.

This gun which is the invention of an
American officer, Col. I. N. Lewis, was of-
fered for test by the Army and General
Crozier submitted it to two tests at the
Springfield Arsenal and rejected it. The
enormous success of the gun after its
adoption by all the Allied Powers aroused
a feeling in America that hLere.was yet
another case of a rejection of a good
American invention after it had been
offered to the Government. Hence,
particular interest attaches to a field test
(as distinguished from the shop tests in-
stituted by General Crozier) which was
ordered by Major General Wood and put
through at Plattsburgh. The test was car-
ried out in connection with identical tests
of the Benet-Mercier gun. The report of
these tests, as published in the Army and
Navy Journal, is as follows:

“In the tests, the loaded magazines
were filled with wet and dry sand and
were fired without cleaning, except re-
moval of such sand as fell out when mag-
azines were shaken. The Lewis gun fired
the required number of shots in one min-
ute and three seconds, while the Benet-
Mercier guns fired only eight or ten shots
in five minutes of firing and went out of
action for the balance of the tests, having
become jammed and unable to continue
the tests. The Lewis gun immediately
thereafter fired 188 shots in fifty-three
seconds, to demonstrate its functioning
without the sand being removed from the
gun. ’

The most interesting test, however,
(Concluded -an-page 138)
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1—Worm Drive: Si-
lent, durable, mechanic-
ally efficient. No
expensive adjustments,
repairs or replacements.

2—Flexible Frame:
Absorbs shocks and dis-

tortion strains, reduces

vibration to minimum.

3—Standardized Ser-
vice: Rendered by com-
pletely stocked and
equipped service stations
in 28 principal cities.

4__Specialized Truck
Design: No pleasure
car parts used; every
part specially designed

and manufactured for
truck service.

5_EconomicalOper-
ation : Due to low cost
of maintenance and
repairs combined with
mechanical efficiency
of worm drive.

10 Good Reasons for Buying
Pierce-Arrow Motor Trucks

expensive adjustment or

machining evernecessary.

7—Complete Line of
Standard Bodies: Af-
fording wide selection of
thoroughly tested, prac-
tical bodies.

8 —Distribution of
Weight: 80 to 85 per
cent. of load concen-
trated on rear wheels. In-
creases adhesion of draw-
ing wheels, decreases
vibration, permits turn-
ing circle of 53 feet.

9_Motor: Standard
Pierce-Arrow construc-
tion and design. 4-cylin-
der, 4-cycle, water-cooled.
Sealed governor limits

speed of motor and

truck.

10—The Factory Be-
hind the Truck:

One of the largest

6—Interchange-
ability of Stand-
ard parts: Every
standard part
absolutely inter-
changeable; no

The Worm-Gear

All Pierce-Arrow Trucks
are equipped with the
worm-gear drive, a
power-conserving, econ-
omical device, whichis a
positive guarantee of ef -
fective service under the
mostdifficultconditions I

and best equipped
automobile fac-
tories 1n the world,
known for 15
years for the uni-
formly high qual-
ity of its product.

THE PIERCE-ARRORV MOTOR CAR CO.
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was when the magazines of both guns
were filled with thick mud, the guns re-
maining uncleaned after the sand test.
The Lewis gun performed in forty-eight
seconds, while the Benet-Mercier gun
was unable to function after the sand
test, and therefore did not even attempt
to enter the mud tests. After the con-
clusion of these tests the Lewis guns fired
twenty shots with deformed -cartridges
and battered shells in three seconds.

“The superiority of the I.ewis gun in
every other particular was clearly demon-
strated, the following special advantages
being noted:

“ (1) Simplicity—this was especially
important in the night work; (2) the com-
parative rapidity and ease with which a
fresh magazine may be attached and re-
moved in case of jam; (3) more efficient
cooling device; (4) ease in cocking piece
for first shot; (5) comparative ease in
reduction of jams; (6) remarkably satis-

" \ : factory action in mud and sand tests, and
e T A s 1 B A T R with deformed cartridges.”

“Criminal Neghgence” | NEW BOOKS, ETC.

Skidded, fatally injuring achild, becaase he neglected to use Tire Chains

The conscience-stricken motorist knows only too well that he is directly
responsible for the loss of the child’s life. Failure to put on Tire Chains
beforedriving over wet and greasy pavements was the actual and immedi-
ate cause of the accident and as 8uch constituted ““criminal negligence’’on Boston: Little, Brown, and Company,
his part. 1916. 8vo.; 737 pp.; illustrated. Price,

How strange it ia that some men are never guided by the experlences of others. $5.50 net.

They wait until the skidding of their own bare rubber tires results in death, M "
injury or car-damage before they believe itnecesaary to equip all four tires with The Modern Criminal Science Series” is

composed of translations of foreign treatises,
and makes accessible to Amerlcan readers a

‘h r @
An e 3 body of llterature of the highest significance.
eed h-Slnd Chalns Dr. Bonger’s work abounds in statistics; since

CRIMINALITY AND EcoNomic CONDITIONS.
By William Adrian Bonger, of Amster-
dam. Translated by Henry P. Horton.

R e these deal with convictions for rather than

The Only Dependable Safeguard Against Skidding commissions of crime, deductions based upon

‘The Public Ledger of Philadelphia, Pa., eald editorially, that the them must be somewhat unfair to the poorer

simple adjuration to “Ise Tire Chains on Wet and Slippery Paves classes, who lack the means of hushing up their

::xe:ﬂ:tl!:lbie:el{vmega;‘; g:inif:rsrc:vd?y into & law, and that that law il transgressions or of evading conviction by the

« Weed Chains do not injure tirea beceuse they constantly SNy} employment of able and unscrupulous legal

creeptatxl-lound sot:'le crosa chaine do not come in contact with the, talent. Other considerations are the greater

"i"ssb:p .te,ﬁff‘:‘f:::ﬁ;m;’:‘:?l%?&&m and always UM ability of the educated to brlng doubtful trans-

put them on before driving over wet pavements and roads. . o = actions ‘ within the law.” Yet again, to the

Sold for ALL Tires by Dealers Eceryohere ! : cause of bad environment in childhood must

- ° . Y be added the reaction from too strict discipline

An..s?:lcapc:Chw }:c(h). !nc. ‘ —a factor less easily determined. All these

manal actavers fad arn ! . considerations, however, do not prevent the

statistics given from being extremely valuable,

Bndgepoﬂ cmechc“t B - particularly when our application of them fis

o T Euted b7 o broad 4 mlod wod s ekled &
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of economic conditions is no less emphatic be-
cause it is eminently impartial, and bis man-
ner of marshalling the facts concerning the
various schools of criminology, social and sex-

* ual conditions, and the different classes of
—small wounds and abrasions RS EA
sh0u1d be 1mmedlate]y protectd importance to the social investigator and to

the community at large. The Jjudiciary, too,
should obtain from such works as this of Dr.
aomns ec lon y e useo Bonger's a truer estimate of social and in-

dividual factors and an understanding sym-

pathy that shall subordinate the letter of the
law to its underlying principles of justice and
amelioration.
N T
. g ZEPPELINS AND SUPER-ZEPPELINS. By R.
The Safe AntIS(\ 'tlc P. Hearne. New York: John Lane
2} Company, 1916. 12 mo.; 177 pp.; 25
illustrations. Price, $1 net.
England bas made a woefully inadequate de-
fense against the night raids of Germany’s

L Zeppellns. The Engllsh author of the little

'“le Educator’ Motion Picture Machme ' work in hand places a rather high psycho-
logical value upon these successful raids, and

The Salesman’s Strongeat Ally. . shows what must he done to meet this method
Increase the productweness of 3 of warfare. In the simplest of language, aided

your salesmen by eqm by some really admirable plates and diagrams,

them with Edncator otwn he gives the reader an intelligent idea of the

construction and operation of the Zeppelin,
and his later pages are largely cencerned with
what he terms the super-Zeppelin, the aerial
warship of the future. His work shows &

broad knowledge of the subject in all its
phases; he was one of the first to call atten-

your representatives to fllustrate their
ugumenﬁ in the efficient motion pic-
I way—and cd'ucau
I, mblieubowhyyour
: The Educator
{ine
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YOU'LL find this box

wherever men's fumnishings are
sold. If you have not wom the
“Boston,” buy a pair today and
learn the reason for the univereal
and continuous demand every-
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all dealers selling it all the time.
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tion to the Zeppelin menace, and his predic-
tions are usually well within the bounds of
posslbility.

INDUESTRIAL. ACCIDENT PeEVENTION. By
David Stewart Beyer, Ph.B., Manager
Accident Prevention Department Mas-
sachusetts Employees Insurance Asso-
ciation. New York: Houghton Mifilin
Company, 1916. 2to.; 421 pp.; illus-
trated. Price, $10 net.

Our workers have been paying a heavy toll
to industry ; each year has recorded more than
2,000,000 accidents, soma 35,000 of them re-
sulting fatally., We are coming to see that
much of this sacrifice of life and working efi-
ciency may be eliminated by simple devices
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safety, this is briefly summarized in the first
chapter. Statistics of accidents by years in
several large plants follow, and the causes of
about 90,000 injuries are alphabetically listed.
Among the considerations which vitally affect
safety are plant arrangement, provisions against
fire, shadows and gilare in illumination, and
constructional equipment such as stairwaysand
raflings, All these considerations are set be-
fore the reader in their many aspects, with-
out the introduction of an unnecessary word.
Machinery is' of course a prolific source of
accident, and it is with machinery that the
greater portion of tbe book deals. Boiler and
engine equipment, electrical installation, power
transmission, and shop machinery are ably
and helpfully discoursed upon, and it is demon-
strated that slight modlfications in design, or
the use of simple guards, may do away with
the greater part of the danger. Railroad equip-
ment and chemical works and laboratories are
the subjects of special chapters, and certain
important manufactures, such as textiles,
leather and shoes, and paper have their own
sections ‘which take up the machinery and
risks peculiar to their distinctive operations.
Safety education and tbe matter of bulletins
and signs are discussed, and such factors of
safety as eye protection and frequent, in-
telligent inspection are not overlooked. While
the work is chiefly concerned with accident pre-
vention proper, yet some pertinent material
on sanitation and first-aid equipment is in-
cluded. The volume is a dignified, thorough,
and intensely practical contribution to the
literature of safety, and provides the factory
owner and manager with specific information
and a wealth of suggestion that, properly
-used, must result to the advantage of both
employer and employee, with a material short-
ening of the accident record.

OuTLINES OF INDUSTRIAL CHEMISTRY. A
Text-Book for Students. By Frank Hall
Thorp, Ph.D., with assistance in revi-
sion from Warren K. Lewis,Ph.D. New
Work: The Macmillan Company, 1916,
8vo.; 665 pp.; illustrated. Price, $3,75.
Since the first edition of this book in 1898,

the important dlscoverles and substantial
progress made in the industrial application
of chemistry bhave made necessary the entire
rewriting of many sections of the work, the
discarding of outgrown methods, and the in-
clusion of much that is new. In its present
form it offers an elementary course that is ex-
cellent in its portrayal of the more important
industrial processes, and in its use of the
modern concepts of chemistry. The first part
of the work deals with inorganic industries, the
second with organic industries, and the third
-with metallurgy. Altbough the space devoted
to each subject is necessarily brief, students
familiar with the elements of physics and
general chemistry will ind the exposition ex-
ceedingly helpful in giving them a working
knowledge of the devices and processes of the
more noteworthy manufacturing operations, in
s0 far as these are based upon chemical
changes. The text will be found to be adapted
to almost any educational institution which in-
cludes a course of this kind.

THE YACHTSMAN’S ARNUAL GUIDE ANRD
NavTicAL Carenpaz. 1916, Boston:
Clarence B. Hogg. 8vo.; 394 pp; with
charts and illustrations. Price, cotton
duck, $2; paper, $1.

In addition to the varied information that
one would expect to find in a yachtsman’'s
guide, the enthusiastic Corinthian will find a
number of useful features. There are large
folding charts of the harbors of Boston, New
York, Gloucester, Marblehead, Newport, and
many other places frequented by pleasure
craft; there is also a corrected chart of Cape
Cod Canal, and another of Long Island Sound;
the Woodman motor boat courses, a note-
worthy contribution to the annual, cover the
harbors and inlets of this unequalled section.
Signal codes, national flags, and the burgees
of clubs and associations are shown in colors,
and there is a very full directory and flag
index of American and Canadian clubs. The
rapid development of power hoating has led
the compllers to include much new materlal
telative to motors and ignition. To the
pleasure-boat navigator the guide offers a most
complete and indispensable handbook of prac-
tical information.

Gas ENcIRE IoNTTION. By Earle B. Norris,
M.E., Robert K. Winning, B.S., and Will-
iam C. Weaver, B.S. New York: Mc-
Graw-Hill Book Company, Inc., - 1916.
8vo.; 174 pp.; illustrated. Price, $1.50
net.

This publication of the Extension Division
of the University of Wisconsin takes up an
important component of gas engine practice,
and presents a systematic course of instruction
applicable to both stationary and automobile
engines. The course is peculiarly adapted to
the requirements of the man in the factory
or repair shop, and hence includes some sys-
tems that areé no longer manufactured, but
which are stiil widely in operation. The
arrangement {8 a convenient one for home
study, and wi{ll prove in every way satisfactory
to the practiecal man.

EncLisE AND AMERICAN TooL BurLbpzrs.
By Joseph Wickbam Roe. New Haven:
Yale University Press, 1916. 8vo.; 330
pp.; illustrated. Price, $3 net.

We have but grudgingly given up & small
portion of our industrial literature to those
who crested the tools upon which modern in-
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dustry is founded. It is, therefore, an act of
Justice which Prof. Roe performs in placing
before us in so interesting a llght the work and
infiuence of the great tool builders. He traces
the origln and progress of tool building in
America, and gives some idea of the importance
it has assumed. With so vast a subjeci, only
the main lines of influence can be presented in
a slngle volume, together with something of
the individuals and the cities that have been
most closely identified with the art; for fits
later history the author has gomne directly to
those who are familiar with it through actual
participation, Excellent plates show the
earlier machinery and its originators, and the
result as a whole is a most attractive and able
exposition.

TAcTICAL NOTES FOR SCHEME PROBLEMS
or OuTpoor BExXERCISES. By Major W.
F. Trydell, Adjutant 68th Divisional
Royal Engineers. London: William
Clowes & Sons, Limited, 1916. 8vo.;
24 pp.; with plans and sketches. Price,
S.

The writer is a British officer of long ex-
perience in military instruction, and his notes
are intended to aid officers of the new armies
in thelr solutions of tactical projects. Among
the polnts which the manual considers are the
disposition - of guards, the composition, am-
munition, and th¢ rations and forage of an
infantry battalion, march problems, night at-
tacks, and skeleton orders. Bridge construc-
tion and trench warfare are also toucbed upon.
The situations are clearly indicated in plans
and sketches, and Major Trydell’'s explana-
tions and suggestions in every case go straight
to the heart of the subject,

CONCRETE ON THE FARM AND IN THE SHOP.
By H. Colin Campbell, C.E., EM. New
York: The Norman W. Henley Publish-
ing Co., 1916. 12mo.; 149 pp.; illus-
trated. Price, 75 cents.

To-day everyone Eknows the advantages of
concrete &8 a bullding material; it is fireproof,
sanitary, inexpensive and permanent. Its
failure in individual cases simply means that
wrong materials bave heen used, or that the
right materials have been used in the wrong
proportions. This plainly-worded treatise #ells
the whole secret of success, and enables the
farmer, with his unskilled labor, to make
tanks, troughs, cisterns, fence posts, floors,
hotbeds, and innumerable other accessories of
farm and home, and to make them so that they
will be useful, sigbtly and permanent in the
highest degree,

A SELECTION FROM THE LIFE OF SAMUEL
JounsoN, LL.D. By James Boswell,
Esq. Edited with notes and an intro-
duction by Max J. Herzberg. New
York: D. C. Heath & Co., 1916. 12mo.;
307 pp.; illustrated. Price, 40 cents net.
The author has exercised a nice discrimina-

tion in this abridgement of Boswell’'s famous
work. He has also devoted more attention to
Boswell himself than is customary, and has
succeeded in making very real the eccentric
personality of thls clever Scotch lawyer and,
through him, the interesting life of the elgh-
teenth century. Despite the necessarily large
omissions, s¢ skilifully bave the selections been
made that the interruptions in the narrative
are never unduly disturbing to our sense of
consecutiveness, While Boswell’s spelling has
been modernized and his punctuation occasion-
ally amended, his actuel words are every-
where carefully retained. A set of exercises
is provided which will greatly aid the student
in a comparison of this biography with Ma-
caulay’s Life of Johnson.

YmpisH-EncLISE Lessons. By I. Edwin
Goldwasser and Joseph Jablonower.
New York: D. C. Heath & Company,
1916. 8vo.; 266 pp.; illustrated.

The authors, instructors of experience in
the schools of New York, have come to the
conclusion that the * direct method ” of teach-
ing English to foreigners does not adequately
meet their needs, and that the teaching should
be in vital relationship with the common ex-
periences of the student. In the text they
have written, these experiences are ntilized in
such a way as& to lead up to those with wbich
the student is sure to come in contact later.
Difficuities of idiom are carefully dealt with,
formal grammar is developed through induc-
tive study based on a continuous story, and
the arrangement, permitting the student to
advance as rapidly as his ability warrants,
alms at the unfoldment of individual thought
and self-reliance.

THE ORBRIGIN OF THE EARTH. By Thomas
Chrowder Chamberlin. Chicago: The
University of Chicago Press, 1916. 8vo.;
271 pp.; illustrated. Price, $1.50 net.
When a man rejects a scientific theory that

has long held its own, we are apt to regard

either his ratiocination or his motives as open
to susplcion, despite the fact that all progress
has come by the process of modification and
rejection. It is a pity if this essentially human
attitude toward new modes of thought should
lose for a singie reader the pleasure of follow-
ing the author’s brilliant work.
born to the use of the pen, and his style, free
from unnecessary tccbnicalitles, i1s consistently
deligbtful. The theory his twenty years of in-
vestigation bas led him to reject is that of
the nebular hypothesis—and with it, of course,
all earlier theories—and his work is ‘ an at-
tempt to detect the vestiges of past action in
the status of present planetary ongoings, and
to interpret these as well as may be,” Aside
from whether we¢ accept the author’s final con-
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P. A. punches new tobacco
notions about quality into
the keenest smokeappetite!

Copyrigh

1918 by
R. J. Reynolds
Tobacco Co. o

RINCE ALBERT presents the cheerfullest bundle

of pipe and cigarette joy you can figure out—to-
bacco happiness that means going-to-it-to-beat-the
cards without a comeback! For, Prince Albert is
not only delightful in i%& coolness, flavor and fragrance,
but it can’t bite your tongue or parch your throat!
Bite and parch are cut out by the exclusive patented
process by which it is made!

‘When you open up a package of Prince Albert and
fire-a-load you realize that your good money has pur-
chased quality. The dividends of delight P. A. hands
out north, east, south and west knock clipping cou-
pons off the Christmas tree.

PRINGE ALBERT

the national joy smoke

Prince Albert is a revelation in tobacco contentment
as well as a revelation in tobacco quality! Why, just
to think about P. A. makes your mouth water—it pans
out such prime-pleasure all-around-the-clock! And
you smoke free and easy, and to your heart’s content!

Put yourself on the cheery side
of some Prince Albert. Puff its
pacifying, tasty, fragrant smoke
into your mouth and know for a
fact you’ve uncorked tobacco-
treasure! Tip your sporting sec-
tion to buy a package of Prince
Albert—tobacco that has simply-
slammed-satisfaction into wise
smokers in every civilized country
on the globe | P. A. will meetyour
desires at every point of the smoke
compass !

Buy Prince Albert everywhere tobacco is
sold in toppy red bags, 5c; tidy red tins, 10c;
handsome pound and half-pound tin humi-
dors andin the clover, practical pound crystal

Slass humidor with sponge-moistensr top that
Xkeeps the tobacco in such fine condition.

R.J. REYNOLDS TOBACCO CO.
Winston-Salem, N. C.

CRIMP CUT
LONG BURNING PIPE AMD
CIGARETTE TOBACCO
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Night Watchman’
Story

‘“ After | rang my box at midnight,
back of the old freight shied, I walked
up the spur track and the

under the shipping platfo

irg a match to a pile of ex

I covered him with my COL
made him come along. He’s a tough
character — the police have him now
—and if it had not beem for my
COLT, this place would have gone
up in smoke last night.”

THE ARM
'/ OF LAW AND ORDER
Write for free booklet
“How ro Shoot and
Caralog No. 87

“You can't forget to make a Colt safe’
CoLts PATENT FIRE ARMS MFG Co. HARTFORD, CONN.

a packetoh]l' cigarettes made of Virginia tobacco which’
is so highly esteemed by gentlemen of the south.”

Originally made for the gentlemen of Virginia, Richmond Straight
Cut Cigarettes were first brought north by friends from the
south. Today they are known in every state 1n the Union as the

one cigarette which has always retained the quaint old-time delicacy
of “bright” Virginia tobacco at its best,

RICHMOND STRAIGHT CUT
N~ T — T~

Cigareates :

PLAIN OR CORK TIP

Fifteen cents

Also in attractive tins,
50 for 40 cents: 100
for 75 cents. Sent pre-
paid if your dealer can-
not supply you.

At Bintons MBI
PREFERRED BY GENTLEMEN NOW AS THEN

ctusions or not, his critlcal survey of the bases
of our prevailing beliefs and the new light he
throws upon dlfficult subjects will generously
repay any time spent upon his well-written and
scholarly volume.

A HisTorY OF CONTINENTAL CRIMINAL
Law., By Carl Ludwig von Bar and
others; translated by Thomas S. Bell
and otbers. Boston: Little, Brown, and
Company, 1916. 8vo.; 617 pp. Price,
$4 net.

Prof. von Bar's notable work constitutes
volume six of “ The Continental Legal History
Series,” published under the auspices of the
Association of American Law Schools. It is
impossible to make any broad study of Anglo-
American law without finding ourselves thrown
back upon the racial and intellectual move-
ments of Western Europe—the struggle and
coalescence of the old Roman code with the
customs disseminated so widely by Germanic
migration. It is impossible properly to kaow
and appreciate the history of our own law
without tracing its threads back to their
‘ tangled common ancestry,” as the general
introduction to the Series points out. In the
volume in hand, the Roman and Germanic ele-
ments with their influences and interactions
are admirably disclosed; under “ The Middle
Ages” we find an historical exposition of the
law of the Christian Church, of the medieval
Germanic law, and of Scandinavia, Switzer-
land, and France in the later middle ages; the
recital then carries us through the Renascence
and the Reformation, through the French Rev-
olution and the French and German reforms
of that period, and finally through the develop-
ments of modern times. Part II presents a his-
tory of the theories of criminal law, and the
volume closes with a critique of these theories
—a sane and masterly contribution that is
worthy of the closest study.

WorksHoP HINTS FOR MUNITION WORKERS.
Compiled and edited by Bernard E.

Jones. New York: Cassel and Com-
pany, Ltd., 1916. 12mo.; 156 pp.; il-
lustrated.

This English handbook is a timely effort to
famlliarlze the munitions worker with the
tools he will encounter and the processes he
will need in his dally work. Highly speciallzed
operations are left to more embitious volumes,
and genperal usefulness js made the key to all
instruction. The workman who has but re-
cently entered this branch of manufacturing
will ind the¢ manual & guide to the rapid mas-
tery of his new duties, and with this under-
standing wlll come an enhanced pleasure in
his employment. Tools, materials, operations,
finlsh &nd accuracy are presented with a
wealth of illustration that conduces to the
quickest and most thorough grasp of the nec-
essary knowledge.

OFFICIAL AMERICAN TEXTLE DIRECTORY.
1916, Compiled by the Textile World
Journal. New York: Bragdon, Lord
& Nagle Co. 8vo.; 651 pp.; illustrated.
Price, office edition, $3. Traveler’s edi-
tion, $2.

This well-known publication, now in its
twenty-second year, lists 7,258 textile estab-
llshments in the United States and 429 in
Canada ; these are arranged by location, alpha-
betically, under states, cities and towns, and
there are numerous maps by which the exact
location of any mill may be conveniently as-
certalned. The trade will find it a most cem-
prehensive and accurate directory, with very
complete information as to the management
and capacity of each mill and the name of
buyer and selling agents, The arrangement
of material and the feature of the thumb-index
make {t a handy volume to consult. It in-
cludes a yard trade index, with llsts of con-
cerns which sell to or buy from textlle mills,
Its reliability is vouched for by the Teztile
World Journal, which revises the compilation,
up to the day of going to press, by personal
canvass and official reports from the trade.

Lanp Axp MaRINE Dieser EneiNes. By
Giorgio Supino. Translated by Eng.
Lieut.-Commdr. A. G. Bremner, R. N,
and James Richardson, B.Sc.,, A. M.
Inst. C. E. London: Charles Griffin &
Company, Limited, 1915. 8vo.; 309
pp. ; illustrated.

_The author of this monograph died sud-
denly at the age of twenty-seven, just before
his work came from tbe press. The prompt
recognitlon of his genius, not only by his own
countrymen, but also by FEurope generally,
makes this English translation a fitting trib-
ute to his thorough investigation and solid
accomplishment. The translators have per-
formed their duties conscientiously and well.
Dimensions, which in the original are ac-
cording to the metric system, here frequently
add the equivalent British unlts, and a con-
version table is given. The translators have
also tried to make the nomenclature apt and
consistent, a matter of no small difficulty
where so new a subject is in question. The
work begins with a lucid explanation of the
conditions under which the Diesel engine
proves most satisfactory for the stationary
plant. The most space is naturally devoted
to a dlscussion of the marine engine, for it is
in this field that the type has best vindicated
its superiority, and there are chapters espe-
cially given over to the two-cycle type of
high power, which is still in the transition
stage; these chapters will be particularly ap-
preclated by the expert. The peculiar adapta-
tion of the oil engine to the subiuarine, while
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fully recognized when the book drst appeared,
has since taken on an added interest by reason
of submarine developments during the present
war. The volume is a shining exzample of
lucid and scholarly writing, demonstrating to
the full the logical, studious and practical
faculties of the young author’s mind. It is
profusely and admirably illustrated by -cuts,
full-page plates, and folding inserts of engines,
installments, and details, and attains a high
reference value by the inclusion of the latest
rules of classification as formulated by the
leading authorities.

EXPORTERS' ENCYCLOP.EDIA. Twelfth
(1916) Edition. New York: Export-
ers’ Encyclopedia Company. 8vo.;
1175 pp. Price, including monthly cor-
rections, $7.50.

The main body of this authoritative guide
consists of an alphabetical arrangement of the
countries of the world, giving area, popula-
tion, commerce, products, and shipping routes
and regulations, a space being reserved at the
end of each section for corrections, which are
supplied to tbe subscriber monthly. Tbe work
also furnishes in readily accessible form much
general information necessary to the exporter
—American consulates in foreign cities, statis-
tics of our foreign commerce, our export trade
as affected Ly the war, and the opportunities
opened to us. There are lists of banks and
bankers, export commission houses, and ocean
steamship lines and agents, with cable rates,
foreign coinage and weights and measares and
United States equivalents, while under * Gen-
eral Shipping Instructions” will be found a
most concise exposition of shipping procedure ;
foreign postage rates and regulations are in-
cluded, and altogether this year’s issue of the
guide more than sustains its well-earned repu-
tation for completeness and authenticity.

THE MorrariTY FROM CANCER THROUGH-
out THE Worrn. By Frederick L. Hoff-
man, LI.D. Newark, New Jersey : The
Prudential Press, 1915. 8vo.; 826 pp.
One of the greatest problems confronting

humanity is that of the mortality from can-

cer, which, after due allowance has been made
for incomplete observation and faulty records,
we must still admit to be increasing at an
alarming rate, The charts and appendices of
this volume present statistics that have been
compiled by the authorities of the world. They
show the mortality by years, by sex, by age, by
occupatlon, and by the organs attacked. Age
and sex factors are of primary importance to
correct conclusions, and the former has too fre-
quently been ignored in the past. The author’s
notes, however, warn the student of any over-
sight in the data, and tbece warnings should
peint the way to more definite and compre-
hensive methods of investigation and classifica-
tion. Above all, it is urged that the slightest
suspicion of a foreign growth should be sub-
mitted to ‘a competent physlclan at once;
were this course to be followed generally, a
comparatively slight and safe operation might
promptly remove the menace, and as a social
problem cancer would no longer present the
gorgon aspect that it now does. Dr. Hoffman
performs a distinct service to the profession
and to mankind in bringing together in one

volume so rich an array of vital statistics, il-

lumined by sane and incisive observations.

1,600 BusiNess Books. A List by Au-
thors, by Titles and by Subjects.
Compiled by Sarah B. Ball, in charge
of the Business Branch, -under the su-
pervision of John Cotton Dana, Libra-
rian Free Public Library of Newark,
New Jersey, Chairman of the Commit-
tee on Libraries of the Associated Ad-
vertising Clubs of the World. New
York: The H. W. Wilson Company,
1916. 8vo.; 166 pp. Price, 75 cents.
Nine years ago the Newark library recog-

nized the advantage of making business liter-

ature accessible to the business man, and in-
augurated a& branch library for his particular
benefit. This guide is essentially a catalogue
of that branch, in which advertising, selling,
credit, accounting, office methods, eficlency, and
the adminlstrative side of business are all well
represented. Authors, titles, and subjects are
given under a single alphabet, each work ap-
pearing as many times and in as many places
as Is necessary to assure the finding of any

{information with the minimum of time ex-

penditure., Under each subject-heading appear

references to allied subjects, and special lists of

Jobbers and commission merchants, commercial

organizations, directories, and periodlcais are

included.

CoaST ARTILLERY MATERIEL. Description,
Adjustment, and Operation in Drill
and Target Practice. By Captain W.
P. Platt, Coast Artillery Corps, U. S.
Army. Kansas City, Mo.: Franklin
Hudson Publishing Co., 1916. 12mao.;
170 pp.; illustrated. Price, 60 cents.
This timely handbook 1s directed toward

furnishing National Guard officers and enlisted

men with a working knowledge that shall
fit them to handle coast artillery matériel; it
contains the gist of some twenty separate pub-
lications, and covers guns, ammunltion, and
gunnery, fire control apparatus, drills and in-
spections, searchlights and signaling, cordage,
warships, and ‘he conduct of target practice.

Capt. Platt appends a llst ‘of questions on drill

regulations that will dest the progress of the

student thoroughly. The work is approved by
the Bivision of Militia Affalrs of the War.
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The apprecia-
tion of what is
good is a mark
of distinction.

The host watches
his guests with in-
terest as they sip the
1820 Brandy that
came out of the
cob-webbed bottle.

There will perhaps
be only one man in
the gathering whose
eyes will give back
to his the answer-
ing gleam of appre-
ciation.

And it will be that
man, too, as one
connoisseur to an-
other,who will offer

his case of Rameses
Cigarettes. He has al-
ways smoked them.
There is no other ciga-
rettefor him. He and his
kind will never change.

They say,‘‘Nobody ever
changes from Rameses.”’

That same capacity
for appreciation which
makes youselect the best
of everything for your
personal use will lead
you naturally to ‘“The
Aristocrat of Cigarettes.”

| Stanley Handled
Hammers

A inerecently added so thelong list of Carpen-
ters’ and Mechanics’ too s manufactured by us.

The Heads are made of a special steel, care-
fully forged, hardened and tempered.

The Handles are made of selected, second
growth, white hickory.

The Claws of the Nail Hamamers are of uni-
form thickness and so formed that they will
gripand ho d fast at any po nt of the shank all
#ize» and kinds of nails, thus enabling theuserso
draw them from thetoughest kind .even
where the head of the nail has been broken off.

The improved method of fastening the heads
to the handles makes it practically impossible
for the bead to fly off.

The above features, together with their
specially fine finish, will comwend them to all
interested in good ls.

If you cannot oblain Stanley Hammers
at yoar dealers, wrile us direct,

STANLEYRULE & Levslht!o.
New Britain, Conn. U.S.A.

Rose Polytechnic Institute

Terve Mauie, lndlana. Acolleze ot anlnunng eourae! in Me-
chanical, Electrical. Civil ing.
Extensive shopa, well cquipped lnborntoriu in all depnrtmenu ex-
pensey low. year. For catalogue containing full information
and professional regleter of alumni, address C. L. MEES, President.

MASON’S NEW PAT. WHIP HOIST

for OUriggex hoisks. Faster than Elevators. and holss

direct from teams. Baves tandlitg at less expanse,

Manufsctured by VOLNEY W_ MASON & CO,, Inc.
Providence, R. L, U. S. A.
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Department, and should prove of the greatest
aid and convenience to both officers and men.

TeE SPELL OF EeypPr. By Archie Bell.
Boston : The Page Company, 1916. Svo.;
359 pp.; illustrated. Price, $2.50 net.
Those who know the merit of * The Spell

Series ”’ will look forward to this volume as to

a particularly pleasurable exzperience, and they

will not be disappointed. A land so rich in

historical and artistic relics and ideals cannot
fail, under the pen of so accomplished a trans-
lator as Mr. Bell, to render up, albeit at second

hand, a most vivid and satisfying picture, a

pageant of the present reflecting a mighty past.

It may be true that “ The books that have been

written about Egypt would dam the Nile,” but

that thought need not spoil our enjoyment of

a description that sets the Nile flowing for

such of us as might never otherwise know its

magic. The frontispiece, showing an old strcet
in Cairo, is a particularly delightful example
of good color work, and most of the other plates
and duogravures serve well to heighten our
perception of the beauties and mysteries in
which Egypt is prodigal.

The Sanitary Service in War
(Continued from page 126)

noted the announcement on the metal

identification badge which hangs about

the wounded man’s neck, and scrawls a

hasty description of the wound location

upon the tag, tears it from the stub and
fastens it to the uniform of the fallen
man.

At the dressing station, located behind
a gentle swale, where perhaps a sparkling
brook runs, a Red Cross flag droops. The
wouinded man is deposited there among
scores of others and a busy surgeon comes
to bim in turn, makes bis examimnation,
and if the wound is of such character as
to require immediate attention, he oper-
ates. If the wound is not dangerous, how-
ever, a hasty glance at the dressings al.
ready applied apprises his trained ind
that the man may well be sent farther
to the rear without more attention.

Soon the ambulances come up and the
wounded are placed within them. Keeping
well to the right of the road—for nothing
must interfere with oncoming traps and
animunition—the ambulance column
sheeds to the rear where field hospitals
have been established. Again the wound-
ed are looked over, for the ambulance
surgeon examines each one on the way
to the rear. But before the ambulances
leave, those of the wouuded who are able
to walk have been directed to proceed to
the station for slightly wounded, the loca-
tion of which is pointed out.

At the field hospital, perhaps, it has
been found unnecessary to erect the tent.
age, for the houses of a village offer im-
mediate and better shelter. The cooks
have fires going and food is in course of
preparation, for an important duty of the
service is to provide stimulating food for
the patienws, After the strain of a long
fight and following great effort, vitality
falls low and it is necessary to speedy re-
cuperation that it be restored at once.
With the capacity of the hospital already
taxed to the uttermost, ambulances come
and go, evacuating the wounded without
delay. Even empty wagons of the supply
service going to the rear to replenish are
pressed into service with the permisgion
of the officer in charge, and many wound-
ed who can be moved without serious
threat to chance of life are sent rearward
to the evacuation points on the line of
communications.

Such a point may be located at a little
town on a railway some miles to the rear.
On sidings stand extemporized hospital
trains all made up in anticipation of use.
If there has been time, the cars bave
been fitted up solely for the purpose of
caring for the wounded. Berths in tiers
have been erected, operating tables pro-
vided and arrangements have been made
for cooking sustaining food for the pa-
tients. Perhaps Pullman cars have been
pressed into service and sometimes even
ordinary freight cars are used when noth-
ing else is available. As each train is
filled it is dispatched on the way to the
base where the wounded can be given the
best of care and from whence they can
be sent along on the way home.

Another situation. With the coming of.
night the advance of the firing line has
halted and the troops entrench. Perhaps
the stop has been made necessary by the
stand of the enmemy, and the ground im-

(Concluded on page 142)
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From
EvuropPE’s BATTLEFIELD:

“The two most dreaded
complications of gun-
shot injuries are tetanus
and gas gangrene....No
event has been more
striking than the remark-
able results obtamed from
hydrogen peroxide.”

Dioxogen

For National and Personal
Defense Against Germs

DIOXOGEN is the hydrogen
peroxide of greatest strength,
purity and stability. Itis the
safe, harmless and thorough
germicide and . antiseptic for
personal use.

DIOXOGEN protects your
home and your person from
infection, and from disease
caused by germs. It is the
powerful army and navy for
personal defense.

THE QOAKLAND CHEMICAL COMPANY
10 ASTOR PLACE - - - NEW YORK

100 Ft. ot
" x %u
Average
Brake
Lining
36Mhs. doz.. "

5

lllx%
'Ih.el'rn,

uYDRAUIJC CUHPRESSED
Brake Lining -100%

54 Ibs. 8 oz.

Which Brake Lining is Heaviest ?
PROOF—NOT TALR

This picture knocks the legs from under any argument or dispute as to which

brake lining is the heaviest. It proves absolutely that there is more material—
over 509 more material—in Thermoid than most woven brake lining, because
we used the best and heaviest woven brake lining we could find in the open
market to make the above test. What does this mean? Just this. We put
more material. more labor, fifty per cent more. into

hermo

nYDRAULIC CUMPRESSED
Brake Lining -100%

so that Thermoid buyers will get longer, better and safer service out of our pro-
duct. Thermoid is hydraulically comp into one solid mass—it doesn’t
become stringy or disintegrate rapidly as most brake linings do. Sell Thermoid—
it will satisfy your customers—induce them to buy more. That's why Thermoid
is such a good profit maker Write us.

'ﬁiermdm

TRENTON, N. J

Makers of Nasseu Tives and Thdmmd Radseior
Hose and Garder Hose

Our Guarantee:’
Thermoid Braka
Lining ls absolutely
guaranteed t0 give
more eatisfactory
results apd to out-

wear any other lin~
ing wanvfactured.
Totaffected bY heat,
oil. water, gasoline,
or dirt.
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SAVAGE ARMS COMPANY

Manufacturers of
LEWIS AUTOMATIC MACHINE GUNS
MILITARY, HIGH-POWER
and
SMALL CALIBER SPORTING RIFLES
AUTOMATIC PISTOLS
and
AMMUNITION

Factorties: UTICA, NEW YORK, U. S. A,
Executive Offices: 50 CHURCH STREET, NEW YORK CITY

Useful Mechanical Books

Modern Plumbing Standard Practical
Mlustrated Plumbing

By R. M. STARBUOK 7,‘:1%‘: Ollolh By R. M. STARBUOK. 6);:95‘ Oloth.

392 pagen, 55 full-page plates e, $4 406 pages, 347 illustra

A very comprehensive work, mmhclnz md 9 An exhaustive treatise on all bnnch

the very latest and m roved plumbing instruction, Ilncl drainage tnd

venting, ventllation, hot and cold water su, ply
and circulation. It shows the latest and
lurml ])acﬁce. lal attention being given

the skllled work the plnmber and to the

theory underlying plumbifig¢ devices and

tions, and commends itself at once to everyone
working in any branch of the plumbing trade.

Concrete Pottery and
Garden Furniture

all Idnds of

Amoda-n plum # work. Each is accom-

page- of taxt:‘;vlng notes and

sogsmt ons. sizem pipes, proper
mul\uunento setting up work, etc.

Practical Steam and Hot
Water Heating and

- - By RALPH O. DAVISON. &) x 7.
entl at'on Oloth. 196 pages, 140 illustrations.
Price, $1.50.

By ALFRED @&. KING, 6)(193¢. Qloth. || 4 This book deacrfbes in detall in & most prac-
403 pages, 303 illustrations. 4!1;73 t@m ?nnnet the mﬂmg methods of cas ; ",2{};
9 This work r;?rmh the best pru:f.lce of f.he cr or omlmen and usaful pnrpma
t dnY. ibes all the principal sys- || how to make all ds of concrete vasea,

oens-
mental flower pots, concrete pedestals . and
benches, concrete fenc-. and many other objects
of cament for the adormment of the home or
garden. Information on color work fs also in-

steam. hot water, vacuum, vapor and
kuum-vnpor huﬁ% et with the new
accealerated systams of hot-water circuletico, in:
cluding chapters on up-to-date method- of ven-
tilation, the !sn

i or blower lng and f eluded.
ventiiatio en .Ild o umnuﬂns
o and aay Pl tobies AT ot Satacbie

lnformaﬂon.

Popular Hand Book
for Cement and
Concrete Users

BYMYRON H. LEWIS. O. E.. sad ALBERT
H.OHANDLER,O.E. 6%x9). Oloth 430
pages, 126 {ihmtrations. ., $2.50

9 A concise and comprehensive kestlse on the
nclplen involved and methods employed In
and ¢ of m concrete
work. Itisa .tnndnd work of refcenee cover-
wma varlous uses of coocre! plain and
orcoed. yt-hlnx of vdne o t.he concrate
aser is given, lncludlng kinds of cement employ-
ed in construction, concrete tecture, inspec-
tion and testing, waterproofing. colorlns lnd
painting, rules, tables. working and cost data

Modern Steam Engi-
neering in Theory
and Practice

By GARDNEJ:’D HIBOOX ME.

R B Bl
by N IV BA RISN E.E. 6
9310 h. 487 pages. 405 trations.

Con-

oA

ice,

'| A complete and practical work for stationary
engineers and firemen, with the care and
management of boilers, engines, pumps, super-
hea stenmn, refrigerating machinery, dynamos,
motors, elevators, air compressors and all other
branches with which the modarn engineer must
be familiar. The properties and use of steam,
nllde vnlve. high speed. Corllss compound,

anslon engipes and their valye gear.
'l'he D aval, Parsons. Ourtiss and other tur-
bines are fully described and Illustrated.

UPON RECEIPT OF THE PRICES MENTIONED ABOVE WE FORWARD THESE
BOOKS BY MAIL OR EXPRESS PREFPAID TO ANY ADDRESS IN THE WORLD

Iy you gre interested in medlanwal dooks. send us vour name and address ond
we will forward to you.freeof charge. a copy of our catalog. Sena for ons today.

MUNN & CO., Inc., Pablishers Y5oi3o%™ 233 Broadway, New York,N.Y.

BUILDING
S———

The Design and Construction of Induction Coils
By A. FREDERICK COLLINS
632934 inches. Cloth, 272 pages. 159 illustrations. $3.00.
This wor l]gwes in minute details full practical directions for making eight different
sipes of co varymg from a small one glvmga Y4-inch spark to a large one giving

12-iach sparks. The dimensions of each and every part are given and the descrip-
tions are written in language easily comprehended.

MUNN & COMPANY, Inc., Publishers, Weolworth Building, NEW YORK CITY

1,000 ISLAND HOUSE

ALEXANDRIA BAY JEFFERSON COUNTY, NEW YORK
IN THE HEART OF THE THOUSAND ISLANDS

In the most enchanting spot in all America, where Nature's charms are rarest,
all the delighss of modem civilization are added in the 1,000 Island House. No
bosel of the Metropolis provides greater living facilities or such luxurious comfort
—real HOME comfort—as does this palatial Summer retreat, An amusement

every hour, or quiet, complete rest, is the choice of every guest.

‘ALL DRINKING WATER USED IN THE HOUSE IS FILTERED
Send g0 W. H. WARBURTON, Priace George Hotel, New York City, for illustrated booklet
0. G. STAPLES, Proprietor O. S. DEWITT, Manager
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(Concluded from page 141)
mediately to the front has been fought
over, to and fro, for hours; if this be the
case, it is a shambles and dead, dying and
wounded are strewn thickly over it.
There has been no opportunity to care for
these men, -for the first business of the
army is to fight.

There comes a lull in the firing. Imme-
diately the sanitary detachments go for-
ward into the night, sometimes walking,
sometimes creeping, sometimes striving to
succor the wounded under the mantle of
darkness, sometimes clearly indicating the
humanity of their mission by green lan-
terns. From the opposing lines sanitary
detachments of the enemy come forward
in like effort. Stricken friend and foe are
found together, and often they have tried
to bind up one another’s wounds, for they
are out of the fight and are merely human
beings. Perhaps the last precious drops
from some nearly empty canteen have
been forced upon a fellow sufferer; and
the same stretcher party bears them
away. Perhaps between hostile lines sani-
tary detachments from the opposing
forces meet and work together.

The ground intervening between the
lines is literally torn to shreds by the ex-
plosion of shells, and in the craters so
formed many wounded have sought pro-
tection from the hail of fire. Wounded
men just able to crawl try to creep to-
ward their lines; as long as a man can
move he is allowed to go by himself, for
there are many others to be cared for who
cannot help themselves. The search for
the wounded continues with great haste,
for there is no telling when the battle
may break out again.

A suspicious searchlight flashes out

‘over the fleld from one side or the other

and its restless finger discloses a dark,
closely packed mass of men surging for-
ward-—one side is attacking. The other
side has expected such a movement and
waiting batteries and trenches burst into
flame. There is no time for sentiment,
there is no moment for consideration for
friendly Samaritans. A storm of shrap-
nel balls and a sheet of rifle fire sweep
the ground to the front. Members of the
sanitary corps bearing their quiet bur-
dens stagger and fall, dead or dying; and
as the chargin'g line rushes onward its
ranks become thinner and thinner under
the terrific fire directed upon them. Its
speed is checked, it pauses, it wavers; no
living thing can face the blast, and though
supporting lines strive by their momen-
tum to carry the charge forward, it is be-
yond the limits of human endurance, and
slowly, angrily, the assault is compelled
to retire, leaving the ground black with
the bodies of the fallen, the price the at-
tack has Ppaid.

What happens next? Undlsmayed as
soon as the next lull falls over the field,
other sanitary detachments go forward
to bring back the wounded; and there is
no telling at what moment the fight will
be on once more.

The Field Artillery of the United
. States Army

(Concluded from page 121)

good for between 2,500 and 3,000 rounds
before its rifling become so worn out that
the gun becomes inadmissibly inaccurate.
The larger field guns would last longer;
say for 2,000 rounds. In the big howitzers,
which fire a much heavier projectile at
lower velocity, because the heat of the
propelling gases is much lower, there is
very little erosion, and according to Gen.
Crozier they have *“an almost indefinite
life.”

Now we referred above to the fact that
in a single action the field guns may be
called upon to fire at such rapidity, that
within a few days’ time their rifling will
be worn out and they will have to be
sent back to the gun shops. Hence, not
only do we need to increase the number
of our field guns from 900 to over 2,000,
but we should provide a large reserve of
such guns, and should provide oursgelves
also with ample facilities for manufac-
turing a large number of new guns, and
for relining the worn out guns during the
progress of hostilities,
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LATHES AND SMALL TOOLS

99 LargeLineof
Attachments

e . 7 | ATHES

Suitabletor bue accuratework

Ml in th= repair shop, garage,

room and machine shop.
Send for Catalogue B

SENECA FALLS MFG. CO,,

n 695 Water Street
Seneca Fale. N. Y,,US.A.

For Gunsmiths, Tool Makers, Ex-
penmental & Repair Work, etc.

From O-in. to 18-in.

swing. Arranged for
% Steam or Foot Power,
Velocipede or Stand-
up Treadle.

W. F. & J. Bamnes Co.

Establisbed 1872,
1999 Ruby Street
" Rockford, 1L

The Elkins Saw Filer and Clamp

is & nsefnl tocl in every ter’s shop, It holds and filesa
saw to perfection. Ia enmﬁe:e in itaelf, Alwaya ready for use,

Itis light, ah-ouz and dunbla‘ .
with no loose parts to get lost iy
or arder,

A.J. WILKINSON & CO.
Madkinery and Tools
184 Washingm Street, Bosten, Maxe.

You May Crowd a CRESCENT JOINER

to Lhe limit o c:pe!ty
aod the machive do
work just aa mo«hly
a8 though yon bad vot
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THE CRESCENT MACHINE (:0 230 Main St., Locteaia, Ohie
Oles, and have been for over 100
years. We send postpaid as an Im-
troducer 48 flies especially adapted
recelpt of $5.00 This 8 a chance to 30& a set of
files yon'll aporeciate and we'’ll get future orders.
MONTGOMERY & CO.

E " Are the stsndard of excellence in
for tool makers and mnchlnlsu on
109 Fultoa Street New York City

REPAIR A HUNDRED LITTLE
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Own a %chlne of your own.
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WILLIAMS BROS., 434 W. State St., Ithaca, N.Y.

GEARS

All Einds—Small
‘The moat securate made and prices
reasonable. We carry s complete
line of gears In stock for immedi-
w»is shipment. Can also guote on
spacial gears of pll kinds. Send
wus your inquiries,
‘WRITE FOR CATALOGUE

GHICAGO STOCK GEAR WORKS
20 Se. Fifth Ave,, ¢ : (hicage

Boston Hobouse

i ¥he Puritan is oneof'lhc most

homellke hotels In the world.

HANDY MAN’S WORKSHOP AND LABORATORY

Compiled and edited by A. Russell Bond. 6x8 1-4 inches.
Cloth. 467 pagea. 370 illustrations. $2.00.

A compilation of hundreds of valuable suggestions and ingen*
fous ideas for the mechanic and those mechanically inclined.
The suggestions are practical and the solutions to which they
vefer are of frequent occwrrence. It may be regarded as the
best collection of ideas of resourceful men published.

Munn & Co., Jne. Woolworth Bldg .} New York
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The Brush that beats n]lthe “deviltries® of varmish

WHITING ADAMS

KING CHISELLED VARNISH

lences and nvold. all the defecb of other
ChuelledVarnuh BruahuVaryﬁnutwhlta
bri: witha

Te will me your work lustre and enap—and
put the carin ¢ istinctive.

Sendfor Mustrated Literature

JOHN L. WHITING -J. J. ADAMS CO.

BOSTON, U.S.A.

Brush Manufacturcrs for Over One Hundred Years

Whiting-AdamsBrushesawarded GoldMedaland BlueRib-
bon,thehighestaward at I’anama-1’acific Exposition, 1916

VEEDE

COUNTER No. 21

in the best instroment for finding revolutions Per minute
made by a shaft or any revolvin pa . Will measure high

or low & No stop-watch is re-

CLUTCH

quired. Perfectly accurate.

Cuclometers, Od, , Tachomelers and all
buldcqf counters. Fine Die Castings.

Curt 3§ Slae Prioe 33

Veeder Mfg. Co.
18 Sargeant St., Hartford, Conn.

FISHERMEN

Here's a Real Fishing Library For You. Carefully
Selected From a List of S:veral Hundred Titles.

Each of the six books is complete.

Each is written by an expert. Each is
authoritative.

Each fits the pocket for ready reference
or the book shelf for future consultation.
THE TITLES ARE:

Fine Art of Fishing Salt Water Game Fishing
By Samuel G. Camp By Chas. Frederick Holder

Fishing Kits snd Equipment Amateur Rodmaking

By Samuel G. Camp By Perry D. Frazer
Fighing Tackle Fishing with Floating Flies
By Pery D. Frazer By Samuel G. Camp

There is a wonderful fund of information in these
books for the beginner and expert alike.

SEND NO MONEY.
This offer, which also includes a year’s subscription
to Outing, the big outdoor magazine, is subject to
approval. If you are not satisfied return the books
at our expense.

SIMPLY MAIL THE COUPON BELOW

OUTING PUBLISHING CO.,
141 West 36th Street. New York.

Send me prepaid on -oval yow Fishing Library of 6

voluroes uniformly boun m een cloth. also the Outine

for twelve hs., If I keep !hc books 1 will remit

$1.00 a month for 6 months for the books and magasine.
Otherwisz. [ will return the books within ten days at your expense
and my subsaiption to Outing will be cmcelled ("
more canvenient to pay in one amount, you may rouit $5.

S.A.8

Address............... 50 OBO0LAER BOBAARAD OoanmOGoGaconn0a :
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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 full name and address
should be given on every sheet. No attention
will be paid to unsigned queries. Full bints
to correspondents are printed from time to time
and will be mailed on request.

(14125) O. M. asks: 1. When a stone
is dropped into a still pool of water the
waves set into motion are not transferring the
particles of water toward or from the place of
disturbance, but are only raising them up and
down in a vertical direction. My opinion is
that the waves cause the surface water to
move in a forward and outward direction of
motion. Am I right or wrong? 2. Kindly
give me the correct theory on the following:
If any thing at rest has a tendency to re-
majn at rest. Docs not any thing moving
in a straight line bave a tendency to keep in

A. 1. You can find out for yourself whether
the water waves produced by dropping a pebble
into a pool carry the water along with them
towards the sides of the pool or not. Place
some light bits of wood on the water at
various distances from the point at which the
pebble is to be droppcd and watch their mo-
tions very carefully. You will find tbat they
move very slightly forward and backward but
mostly up and down. The actual path of a
drop of water in a wave is in a circle moving
as much forwards as backwards and as much
up as down. 2. Newton's First Law of Mo-
tion which the world bas held for about 200
years as rigidly true Is ‘“ A body at rest re-
mains at rest and a body in motion remains
in uniform motion In a straight line unless
compelled to change by some external force.”
You give half the law. The other half is
equally true. A base ball moves on after it
teaves the bat or the hand of the pitcher,
does it not?

(14126) P. K. P. asks: 1Is there any
particular electrical advantage in using elec-
trolytically deposited copper coated Leyden
jars (as used by the Marconi Co. on trans-
mitting sets) over similar coated glass plate
condensers? 1 understand that the ease with
which they may be replaced at sea is one of
their important advantages. A. The advan-
tages of a Leyden jar which is coated with
copper electrolytically would seem to lie both in
a mechanical and in an electrical direction.
The electrically deposited coating would be in
complete adhesion on the glass, and the charge
would pass to the dielectric glass over the en-
tire surface of the glass. The discharge would
be more sudden and complete. The mechanical
advantages are that a thinner coating can be
used with less weight, and as you say with
easier bandling.

(14327) A. L. asks: A year or two
ago I saw an article in the SCIENTIFIC AMER-
1CAN describing a process of producing heat
without blaze. This seemed to be accomplished
by forcing gas through magnesium.

1 am beginning to make investigations along
this line, and will gladly pay for any copies
of the SCIENTIFIC AMERICAN which you can
send me, giving data on this subject.

Also would thank you for names of any othexr
books or papers which would be useful in this
connection. A. We are not able to locate the
ar‘icle upon the production of heat without
fire from your indefinite description that it
was in the SCIENTIFIC AMERICAN ‘“a year or
two ago.”” There is no rrocese of this sort
in practical use at present. It has been known
for a long time that the occlusion of gases in
certain finely divided metals would cause the
evolution of considerable heat. Platinum
sponge and palladium are the metals showing
this effect. They are heated red hot by plac-
ing a lump of the spongy metal in a current
of hydrogen or street gas. You will ind the
subject discussed in Ganot's Physics, which we
can send you for $5.00.

(14128) G. S. C. asks: Could you tell
us what would happen if the rotation of the
earth upon its axis stopped and the earth only
revolved about the sun? A. If the earth
stopped in its rotation suddenly, all things
lying on its surface remote from the poles
would fly off into space. If it stopped slowly
enough nothing of this sort would occur. Day
and night would cease, and it would be Dper-
petual day on the side towards the sun and
continual night on the opposite side. The moon
is in this condition as regards its relation
to the earth. We see the same side of the
moon all the time. The planets Mercury and
Venus are held with tle same face towards the
sun.

(14129) 8. W. C. asks: As a constant
reader of your weekly paper, will you please
be so kind to inform me the name and nation-
ality of the inventor of the following: Photo-
graphy or camera, Internal combustion or gas
engine, Microscope, Automobile, and Machine
Gun, U. 8. A. A. The invention of Photo-
graphy is accredited to Daguerre, a French-
man. The first commercial gas engine was

motion after the force has been "dlscontinued ? |
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HIS factory floor of the 3-In-One Oil Company will not te
ground up into concrete dust by the constant trucking to
which it is subjected. No injurious concrete dust will settle

on this merchandise.

The 3-In-One Oil Company writes as follows:

“We have all our concrete floors treated with Lapidolith. Every
thing in our factory moves on srucls and we load them 1500 to 2000

pounds during the day.

There is no concrete dust and the floor is as hard as a rock. In
fact, we think Lapidolith is the best product of its kind on the

market.

It gives us every satisfaction.”

This floor has been made wearproof, dustproof and water-tight ty

API1D

TRADE MARK

OLLTH

The Liquid Chemical Hardener for Concrete Floors.

1100 other prominent concerns have successfully used Lapidolith.
It is easily flushed on and acts almost immediately without inter-

ference with work.

Architects and engineers specify Lapidolith, based on its several

years of successful performnance.

Cend for treated concrete block,
Lapidolith.

testimonials and sample flask of

L. SONNEBORN SONS, Inc.

264 Pearl Street. New York

the straight
road to power
economy.

mthe B

“Making the wheels go
round” in any plant cost
money; but it costs less, far less in the Bessemer
equipped plant.

Bessemer Oil Engine

(Avuiel('.ﬂ Meda) Peanma-Pucific Expesition)
takes crude and fuel cils, the cheapest fuef in all the world,
nndconvuﬁx!mtod\ew Mmc&lpmva
you have ever known. And it gives absolute power de-
Emhbuhty. Thereis no guess-work. no element of chance

the operation of this sturdy, rdiable Beasemer—it is
certain,

You cannot get a better engine at any cost, and you
cannot get cheaper, more dependable poww. Wr‘::;h for a
operating cost any
other low-pawer costs you have ev.

Our ca’?kte line: FuelOil Engines from

I5to 185 Gas Engines, 5 to 350 H. P.

Kerosene Engines, 2 108 H ;

The Bessermer Gas Engine Co,
14 York Street Grove City, Pa.

Bessemor €Engines Running Todsy
in Sixteen Thousand Power Plants

Motorsfor |

| ¥veryPurpose

Rothmotors are higher
in efficiency and cover a wider
range of application than ordinary

commercial motors. Their cool-
running and overload capacity features
alone are well your investigation.

ROTHMOTORS

of today are the result of 20 years experience in design-
ing and building high grade motars. Thousands are
in use—and giving splendid service. Don’t experi-
ment. us for facts.
Write today—r.gh. 20w,

. Chicago, 1L

l Agencies In A1l
Principal Cities.
)

MEOMARIOAL
. SUPPLIES AND NATEEIAL
of all kinds
EXPERIMENTAL AND
LIGHT NACHINE WORK

teorder
182 MILK STBRET, BOSTON

COATRACT.  FINCHING c".
MOYILE STAAP'NGS
£ OKQWIGSLUW STAMPING « 100 WGBKS, CLEVEL:HD. O

LEARN TO BE A WATCHMAKER
Bradley Polytechnic Institute—Horological Department

Peorta, Illucis
Largest and llest Waich Schael
In dwmerlen
(Thia ewtive building used gzelu-

sively for this wor,
We teach Watch Work, Jewelry,
Eogmving, Clock \Work, Optiva.
Tuition reusen:ble.  Board aud
roging DenT srhenl at malerate r:
Sen-d for Catalow of TuTormation.

Formerly Par-
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THE BRIDGEPORT CHAIN CO.
Specialists in Small Wire Shapes & FlaiStampings

Bridgeport, Conn.

South Bend Lathes

For the Machine
and Repair Shop
A Practicat Latho at Low Prics
11, 13, 1, 15.. 10 mawd 14 ia, swing

girai o £ ors aplon e
Ing pricea on entive tine.

SOUTH BERD LATHE WORNS
42+ Madison St
South Bend. Ind.

INVENTORS' ATTENTION!

The Oswego Machine Tool & Die Worls wishes to an-
nounce that they are equipped with finest machinery and
employ best tool and model makersin the country to take
care of developing and building models for inventors.
Will quote on the work at reasonable flat hour basis or
contract. If interested, write us for particulars.

OSWECO MACHINE TOOL & DIE WORKS, PHOENIX, N. Y.
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for life.
edge_than any ordinary steel can—and it holds it. You can use it for years without honing, The

Here's the reason—the blad

secret of this wonderful steel is ours alone, and we
Here's our unqualified guarantse: Buy a Shumate *

SCIENTIFIC AMERICAN

YouTakeNoRisk

This Razor is
GUARANTEED FOR LIFE

This Shumate “Barber” razor is so good that we dare guarnntee it to you
e is made from Tungsten All

oy Steel, which takes a keener

%:rrg;t jealously.
*” razor and useit—notonce, but as lon;

as you like. If you say after an exacting trial that you don't like it, we'llexchange it without a warj

Sent poatpaid, B0

State whether you want light, @wedum or besvy blade.

Established 1834
Cepacity 6,000 razora daily

In remitting, mention your
Lined, rust

dealer’s name, and a chamois
case will be iochided with your ragur.

Heavy blade for very etrong bearda,

Shamate Razor Co., 609Locust St., St. Louis, U.S.A.

PRODUCERS OF

SCHEELITE ORE

&P

Gl

LARGE STOCK ALWAYS ON HAND
FIFTY PER CENT W. O3 OR BETTER

ATOLIA MINING CO.

OFFICE, 1404 HUMBOLDT BANK BUILDING
SAN FRANCISCO

L 4

WAREHOUSE, PITTSBURGH, PENNSYLVANIA

MINES:

Cls.

ATOLIA, CALIFORNIA
AND

®

LOVELOCK, NEVADA

Dry Goods

Founded by Max Jagerhuber
in 1899

Recognized by the foremost
wholesale and retail merchants
as the standard authority on
textile fabrics, their fashions,
colors and distri bution. It pro-
jects and ill uminates all import-
“ ant subjects pertaining to the

trade, and contains more inter-
esting and cleverly written
sketches and articles than any
‘ other publication in this line.

It is the medium through which
the brainy men of the trade
prefer to speak.

Subscription price, $3.00a year. Foreign, $4.50

DRY GOODS PUBLISHING CO.
116-120 WEST 324 STREET, NEW YORK

N
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To the Heart of Leisureland

where woods are cool, streams allaring,
vacations ideal. Between New York City
(with Albany and Troy the gateways) and

Lake George

The Adirondacks
Lake Champlain
"“The North and West

The logical route is “The Luxurions Way” |

Largest and most magnificent river
steamships i the world
DAILY SERVICE

Send for free copy of Beaatiful “ Searchlight Magazive’

HUDSON NAVIGATlON COMPANY

Pier 32, North River New York

““The Searchlight Route”’

Who Was Baron
Starkheim?
When you find
out at the end of
Mellville Davis-
son Post’s story,
““The Baron Stark-
heim,”’ you will ad-
mit that you have
read one of theyear’s
most strikingly unu-
sual piecesof fiction.
Look for it in the
August 12th issue of

‘ o Sfacor
Collier's
THE NATIONAL WEEKLY
416 West r3th Street, N ew York

L

N

Brother Anglers, This
Rod Is All But Free!

We want to Ret acquamted with
you! Wa.ntEyou to read FIELD

AND STREAM,—its hundreds This
of cracker]ack ﬁshmg stones and is a
artides by ﬁ'r real,
whohave avent a lf:—ume m rac-
learning all there is to koow tical,
aboutaagling. Want ou to man’s
learnabout g°r annual gize rod
Prize Big lish Comat. duigg ed
We have_ arranged with andmadein
Charlic Heddon to take the Heddon

factory where
‘all the Dowa-
jiac tackle
comesfrom,and
with the same at-
tention to detail
that characterizes
all the” Heddon
oods, It’s a tw&
p ece, five foot,

twothousandofhishaud-
somerods, and have se-
cured them at a price
thatenables us to pass
_them on to
‘most for notl
we may num
you among our
subscribers. We
can afford to do

T T

this because and-a- ‘lc{toul‘]lfne, b“‘é
BTN £as and trolling ro

:‘ 4 that —sptlllﬁambco tip and
Ve all guides ot file-
habit !’ pmo metal, crystal agate
simp tip-top.

won't gel We will send you this rod,
& Loy and three months’ subscnp.
wit k- tion to Field and Stream
out it (carrying you

ht through
the fishing secaso: n% £

for . . o . $1.25

Tearontthie Ad, wri(c yonr name and
address on the ArEin of the pase and
8hout it {nas orce with aOue Dullar Bill to

FIELD AND STREAM PUB. CO.
418t Ave.  Det L. N.Y.City

Our guarantes: I rod oes net eome up to your fullest
axpaation-—~ohootitright daock end your dollar will
Teach Yoy by retarn malll  Whesoould be falrer?

| postpaid for $3.25.

the Otto engine, patented in 1876. The first
proposal to use the pressure of the explosion
of a gas mixed with air was, according to the
Eucy. Brit. in Street's Patent in 1704. Street
was an Englishman. Invention of the micro-
scope is shrouded in antiquity. Leyard found
a convex lens of rock crystal among the ruins
of the palace of Nimrud, and men doubtless
used a drop of water placed in a small hole
drilled in a metal plate in cutting gems so
fine that they could not possibly have done the
work without optical aid. The earliest auto-
mobile consisted of two wheels and a bar on
which a man sat astride and propelled bim-
self by his feet. 1t preceded the bicycle. The
Gatling Gun was the first American machine
gun, and came into use in the later years of the
Civil War.

(14130) C. S. V. asks:

pint bottle was suspended in the center of a
prominent show window and supported by a
thin wire frame through which there was no
possibility of water passing. The bottle was
black and shaped llke an ordinary pint beer
bottle. It was inclined almost horizontal with
the mouth of the bottle, pointing slightly down-
ward from which flowed a constant stream of
water into a small center receptacle about
2 or 3 feet below the mouth of the bottle which
receptacle rested on the floor of the show win-
dow. Water constantly poured from the bottle.
and the receptacle into which it fell did not
overflow. The whole outfit was small and seem-
ingly inexpenslve. One can plainly look on
every side, the top and bottom of the whole
thing, which was in plain sight, but could not
figure where the water was coming from or
going to. A. We are not able to give you
the address of the party which bhandles the
constantly flowing bottle which you describe.
It has been used here for two years or so.
Had you looked more carefully you might have
seen a tube in the center of the stream which
flowed from the bottle, curving in the same
manner as the stream down into the cistern
below. The stream covers and conceals the
tube, especially if wine or a colored liquid is
used, as has been the case here. A glass tube
might be nearly or quite invisible in clear
water. A motor below pumps the liquld up
into the bottle as fast as it runs out and so
the stream never ceases. It is an excellent
advertising device.

A thin wire

(14131) D. L. W. asks: 1. I have a
quart size Grenmet Cell Baitery which is to
use & solution of diluted Sulphuric Acid and
Bichromate of Potash, How much water
should be added to the Sulphuric Acid to make
a correct diluted acid solution for this size
battery, and how much Bichromate of Potash
should be added in weight to the above one
quart solution to get the best results? 2.
Should the Sulphuric Acid solution be added
to the Bichromate of Potash or the Bichromate
of Potash to the acid solution? A. For a
bichromate solution for a Grenet Battery, take
for each pound of Blchromate of Potash, 214

| pints of water and about 2 pints of Sulphuric

Acid, or a little less than two pints. Dissolve
the Bichromate in the water by bolling. When
the solution has cooled pour the Sulphuric Acid

| into it slowly and with constant stirring.

There will be much heat produced and at a
certain point there 1s a marked change of color.

| When all the acid is mixed with the solution.

allow it to stand over night. It will then be
found that there are many crystals in the bot-
tom of the dish. These are of no use. Decant
‘the llquid and throw the crystals away. Two

| or even three parts of water may be added to

this solution for use in a battery. The solution
as made above is a stock solution and may be
kept for replenishing the battery from time to
time. One charge will run the battery for 4 to
6 hours. It must be thrown away when it is
exhausted. You speak of adding water to
Sulphuric Acid. Never do this. Heat 1s

‘| evolved so rapidly that an explosion is pro-

duced, throwing the acid in all directions.

(14132) G. B. G. asks: 1. In your
opinion does the heavy cannonading in the
European war effect in any way, especially the

temperature and precipitation, and low tem-
perature in the United States. 2. About how

.| long does it take for people living in the cen-

tral part of the United States * figuring the
normal progression of the atmosphere east-
ward " before we occupy the same atmosphere
that is along the battle line in Belgium? A,
1. No connection has been shown between the
rainfall and artificlal shocks communicated to
the atmosphere, and so we see no reason to
connect our cool season and its rainfall with
the European war. You will find in Moore’s
“ Descriptlve Meteorology,” page 206, a dis-
‘cussion of this subject. We can send the book
Professor Moore was the
Chief of the Weather Bureau, and the book
was the text-book for that service. He says,
page 207, “In the Government tests heavy
charges, such as dynamite and rosselite, were
carried aloft, and even into the interior of
clouds by means of kites and exploded there,
but with no resulting rain.” It has not been
shown that a shock can produce condensation
of water vapor into drop or cause the fall of

] rain from a cloud. 2. We have no data for any

statement of a time after which air which is
at one time here will again be here having
meanwhile traveled around the world. The mo-
tion of the atmosphere is rather a whirling

‘| than a progressive motion over continental

spaces. ¥From the Doldrums nearly to the
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poles the lower air is moving from the south-
west toward the northeast, in the northern
hemisphere, and towards the southeast in the
southern hemisphere. The upper winds are
moving eastward in both hemispheres. There
is a continual intermingling of winds, and a
setting up of cyclonic motions in these airs, so
that a steady progress around the world is dif-
ficult to establish in the middle latitudes.
The cyclone progresses just as a local whirl-
wind does, but the air which is in the cyclone
to-day is not the same cyclone a few days
later a thousand miles to the east of its for-
mer position. Air whlch is now over Europe
may at some time be over America, but we
know of no way of determining the rate of
motion which shall bring it here.

(14133) R. C. G. asks: It is a known
fact that when a direct current is passed
through pure water, oxygen will be given off
by one electrode and hydrogen wlll be given
oft by the other. Is there any known method
of uniting the two gases to generate an elec-
trical current? If so, how is it done? Why
is not this method used in storage batteries?
A. You mistake in saying that oxygen and
hydrogen are produced from * pure water”
by passing an electric current through the
water. Pure water is almost an insulator.
Either an acid or an alkali must be added to
water if it is to be decomposed in any quan-
tity by an electric current. However, that is
not the question which you ask. The gases
from the water do tend to recombine and pro-
duce an electric current. But the process is
not practical. The current is too small, and it
would be far better to use the original electric
current for work before it had been put to
the work of decomposing the water. You will
find in some text books of physics, especlally
the older omnes, an account of Grove's ‘ Gas
Battery.” See Ganot’s ‘‘ Physics,” price, $5,
for an account of this battery.

(14134) A. S. asks: In the “ Encyclo-
pedia Britannica,” Vol. VIII,, page 801, under
the heading ‘‘Earth,” I read the following:
“ The variation of the line of apsides is the
name given to the motion of the major axis
of the earth’s orbit along the ecliptic. It is
due to the general influence of the planets, and
the revolution 1s effected in 21,000 years.”
This should mean, in other words, that 1if,
when the earth is in its perihelion, the sun
is projected against a certain point in space,
or agalnst a certain star, as seen from the
earth, it would take 21,000 years for the peri-
belion to be again in the same place of the
carth’s orbit, relatively to this point or star.
Such, however, does not seem to me to be the
case. From calculations based on the differ-
ence between the sidereal and the anomalistic
year, it i1s evident that the line of apsides de-
scribes a complete revolution in about 113,000,
and not in 21,000 years, as it would appear
from the above statement in the ‘ Encyclo-
p#dia Britannica.! The cycle of 21,000 years
is simply this: That if the earth is in its peri-
helion on January 2nd, 1916, it will be again
in its peribhellon on January 2nd, 22916-—viz.,
after 21,000 years. However, it seems to me
that this does not mean that the line of
apsides has made a complete revolution around
the earth’s orbit in 21,000 years. It simrly
means that, in this period of time, on account
of the precession of the equinoxes, the earth
shifts about 294 deg. westwards (about 50
inches per annum) in its orbit, and the peri-
helion during the same lapse of time shifts 66
deg. eastwards (about 11 inches per annum)
on the earth’‘s orbit; and therefore, after 21,-
000 years, the earth reaches again perihellon
on the same day as 21,000 years before. (294
deg. plus 66 deg. being the complete circumfer-
ence.) But, as already stated before, the line
of apsides has not really made a complete rev-
olution, in 21,000 years, relatively to the stars,
but only about one-fifth of it. Please let me
know if I am right in my contention. A.
Your statement regarding the motion of the
line of apsides of the earth’s orbit is quite in
agreement with the text books of astronomy.
Young’s ‘‘Manual of Astronomy,” page 143,
and on, discusses the secular perturbations of
the earth’s orbit, and states that the direct
revolution of the line of apsidés would be
completed in about 108,000 years, if other
causes did not prevent; Barlow’s ‘‘ Mathemat-
ical Astronomy ” has several references and- a
discussion of the topic with the same conclu-
tion. We send the Young's for $2. 50 and
Barlow’s for $2.60 by mail postpaid.

(14135) F. M. B. asks: Am writing in
search of information. Have been laboring
under the impression that the constant bom-
barding and the use of so many high explosives
in the great European War is the cause of our
unseasonable weather of this continent. Would
you kindly tell me If such is the opinion of
people whom you come in contact with and
who write for your magazine, and oblige? A.
We bave not seen in any authority writing
on the subject any claim that war can alter
the weather of a continent, much less of a half
world. It is not evident that battles cause
rain or alter the course of storms. The shoot-
ing of clouds to prevent hail has not suc-
ceeded according to the authorities. Nor has
the present season been any worse in the same
respects than others have been. There have
been colder and wetter Junes, and hotter and
drier Junes. The seasons vary as they always
have done, and doubtless always will do. We
see no way yet disclosed for accounting for or
foretelling what a season will be.
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VACATIONS
WANTED

If you could rescue one
little child or one overwork-
ed mother from the city's
hot, glaring walls and pave-
ments from which they have
no escape except into stuffy
rooms whose stifling air is
even more oppressive than
that of the sun-baked streets

and roofs; and

as well worth giving?

R B

**Ges, but it"s great at Sea Breeze"’

If you could give them
an outing at the beach with bountiful food, rest, cool-
ness, fresh air, a daily dip in the surf, shady porches,
and sandy beaches, would you not regard such a gift

Such a gift is -entirely within your power. Ten thousand
of these mothers and children are waiting for invitations to our
Sea Breeze Home. You can send as many as you will fora

day, a week or a fortnight.

Allow 50 cents a day or $3 a
week for each person, and direct
your gift to George Blagden,
Treasurer,

The New York Association

for Improving the Con-
dition of the Poor

CORNELIUS N. BLISS, Jr., President
Room 220

10S East 22nd St. New York City

Volunteers are wanted in every town to
plan a fair,sale, entertainment or lawn party .
to ralse special Sea Breezevacation fundsfor
certain poor mothere and children whoee cir-
cumstances are partlcularly distressing,and
whom clubs, socletles, ci hools or
churches can adopt as their special guests at
Sea Breese. Write for suggestions for plan-
ning a fresh air fund fair in your own town
or your summer tiome.

———————
METAL-WORKING

A selected list of practical books treating on the various branches
of metal-working, including die work, hardening and temper-
ing, drop forging, tool making, lathe work,
machine shop practice, etc.

Dies : Their Construction and Use for
the Modern Working of Sheet Metals

By JOSEPH V.WOODWORTH. 6Xx9X.

;)3 %t.(l): 884 pages, 606 illustrations. ice,

A practical work on the di . constructlon
Ind l‘)lse of dies, ponches, ﬁf fxtures and
devices for the press working of metals, together
with the manner in which they should be used

in the power press for the cheap and rapld pro-
duction of sheet metal parta and artlcles.

Panches, Dies and Tools for

Manaf actaring in Presses

By JOSEPH V. WOODWORTH. M. E.

6% x 8%. Olcth. 483 pages, 702 fllus~

trations. Price, $4.00.
¥ This volume might well be termed an en-
cyclopedia of die-making, punch-malm;g die~
sinking, sheet metal worl . and meking of
special tools, sub-presses, devices and mechani+
cal combinatlons for piercing,punchingscutting,
bending, forming, drawing ~ompressing, and
assembling sheet metal parts and also articles
of other materials in machine tools.

Drop Forging, Die Sinking and
Muchine Forming of Steel

By JOSEPH V. WOLDWORTH. 8X x

9. Cloth.. 341 pag.s, 304 lllustrations,

Price, $2.50.
9 A complete practical treatise on the hot and
cold machine forming of steel and iron into
finished shapes, together with the tools, dies
a d machinery involved in the manufacture of
daplicate forgings and intarchangeable bot end
coid pressed parts from bar and sheet metal.

American Tool Making and

Interchangeable Manufactaring

BF JOSEPH V. FJOODWORTH. 8 x9%

:)4 J.(l): 535 peges, 601 fllustrations, Price,
9 A complete treatise on the dealgn, construc-
ton. use and instaltation of tools. I(®s, Bxtures,
devices, special appliances, sheet metal working
processes, automatic mecha isms and labor-
saving contrivances, together with their use in
the lathe, milling machlne, turret lathe, ecrew
machine, boring mill, power press, drill, sub.
press, drop hammer, etc.. fer the working of
metals and the production of intearchangeable
machlne parts.

Machine Shop Tools and

Shop Practice

?‘v WILLIAM H. VAN DERVOORT
_E. 65 x 9%. Oloth. 5523 pages, 672
fllustrations. Price, $3.00.

€ This work describes in detail the consteruc-
tion, gperation and manipuiation of both hand
and machine tools. Includes chapters cn flling,
fitting and scraping surfaces; drille, reamers,
taps and dies; [sthe and lathe tools: planers
and shapers and their tools; willing machines
and cutters: gear cutters and geaAr cuttlng;
drilling machines and drill ‘mork; grindi g
machines and thelr work: hardening and tem-

= dom

helti

ng; gearing g an
mach?nery: useful tahles and data.

Hardening, Tempering, Annealing

and Forging of Steel

By JOSEPH V. WOODWORTH. 6&4 x
9%. Oloth. 288 pages, 201 illustrations.
Price, $2.50.

¥ Treats clearly and concisely all modern pro-
cesses for the heating, annealing, forging, weld-
ing, hardening. tempering and case-bardening
of steel , mskm5 it a work Of great value to
tool m akers and metal-working Imechanics in
general. Special directions are given for the
successful hardening and tempering of steel
tools of every description, also methods
treatment of special brands of steel,

Steel
Its Selection, Annealing, Hardening and Tempering
By E. R. MARKHAM. 5% x7%. Cloth,
396 pages, 168 illustrations. Price, $2.50.
49 Gives comprehensive and specific instructiona
on the methods of hardening a large number of
tools. All kinds of annealing and muffie fur-
paces. blast ovens, open flames. and the usge of
the lead and cyanide -baths are fully described,

. Case-hardening and pack hardenlng are trea
' in a comprehensive manner. A standard wor)]

by an acknowledged authority.

Modern American Lathe Practice
g% OSCAR E. PERRIGO, M. E. &8 =

Cloth. 424 pages, 314 illustrations. .

Price. $2.50.

9§ Describes and Jllustrates the v latest and
Dest practice in latbe and bering-mill operations
as well as the history, design, construction and
classification of these 'Important classes of
machine tools.

WE FORWARD THESE BOOKS POSTPAID GPON REOEIPT OF
THE ADVERTISED PRIOCES.
ARE YOU INTERESTED IN SOIENTIFIC AND TECHNICAL BOOKS ? "IF SO,
WRITE FOR OUR CATALOGUE WHICH WE MAIL FREE ON REQUEST.

MUNN & CO., Inc., Publishers, 233 Broadway, New York, N. Y.
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the type B

iImmotor

The Only Portable, Hand-Operated
Resuscitation Machine of

Scientific Control

S A RESUSCITATION apparatus for use
in cases of asphyxiation, gas poisoning,
electric shock,drowning,noxious fumes from
acids, etc., this new Type “B” Pulmotor
is ideal. Particularly adapted for use in
industrial plants, in mines and in emer-
gency hospitals.
It embodies those scientific principles which have
made the original automatic %’ OTOR the most

notable saver of human life—by mechanical means—
which the world has ever known

Weighing but 12 Ibs., complete with ca.n?’mg case, it
is easily taken anywhere and its simple oEeration
makes it easy for a layman to use it successfully.

And Type “B” Pulmotor is the first hand-o
device to interpose a scientific pressure-co trol between
the pump and the patient’s lungs.

This is achieved by means of a patented Valve fitted
with Indicator Gauges by which the operator not only
controlg, but agphes accurately measured pressures

wholly independent of the operation of the pump.
Thus any danger of injuring the lung tissue by over-.
energetic pumping is removed. ;

In addition, the Pul otor Pressure Control Valve permits the
physician to obtain anycombination of exhalation and inhalation
pressures as for hy each specific case—an i portant fea-

tare, in that patients of different ages and cases of different
kinds require entirely different_lung pressures.

Another interesting and exclusive feature of Type “B” Pul otor
is the definite indication of the patient’s first attempts at volun-
ti:hrr respiration, This the Indicator Gauges on.the Valve invar

y show. Furthermore, due to_the construction of this Valve,

the patient may regume normal breathing while the mask is in
Hence,itisi possible to gagor euffocate the subject.

The price of Type "B” Pulmotor is $115, complete with substan-
tial carrying case. Orders for immediate delivery should be
placed now. Write for interesting descriptive literature.

-There is bus one genuine PULMOTOR — the
ge uine always bears the name DRAEGER

CADRAEGER
OXYGEN APPARATUS Co.
418 First Avenue Pittsburgh, Pa.

MAKERS of Complete Mine Rescue Apparatus
AGENTS for Wolf Safety Lamp Co. of America




—with a motor as yet unequalled—unapproached

Why is it that the announcement
of any improvement in a motor
of the ordinary type loudly
claims greater power and flexi-
bility.

Fact 1s that no improvement
yet made in other types reveals
a single instance of all-round
performance which equals the
sleeve-valve motor.

Everyone knows that no other
motor is so quiet—that no other
motor stays quiet as the sleeve-
valve motor does.

And net only does it have this
great advantage of permanent

quietness but the sleeve-valve
motor is 50 abundantly supertor
in power and direct drive range
(flexibility) that no other motor
yet produced can stand against
it—once the truth is known and
realized.

Sleeve-valve construction makes
four cylinders perform like six.

There is more sheer joy in driving
a sleeve-valve motored car, new
or old, than can be had with any
other motor equipment

And the sleeve-valve motor con-
stantly improves with use.

All other metors lose power and

The Willys-Overland Company, Toledo, Ohio

flexibility, must be regularly
“tuned up” and “cleaned up,”
and after a while no amount of
“tuning” and ‘*‘cleaning” will
make them fit.

Bur the sleeve-valve motor. after
the same work that utterly un-
fits any other type,isbetter than
ever and good for thousands of
miles of extra service at highest
efhiciency.

With all the thousands of Willys-
Knight cars now in service, giv-
ing unprecedented satisfaction,
you have every opportunity to
verify these claims which we as-
sert withflat-footed positiveness.

Motor car satisfaction, more real
and tangible than anything else
offers, is enjoyed day in, and day
out, with little or no interrup-
tion, by those who ewnanddrive
Willys-Knight sleeve valve mo-
tor cars.

The Overland dealer will show you
these really different, really su-
perier cars and demonstrate
them.

Prices made possible by huge pro-
duction are hundreds of dollars
less than any other sleeve-valve
motored cars.

“"Made in U. 8. A."
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