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Rallway Bridge Across the Rhine at Mainz, The Abutments Are Designed to Express the Strategical Importanee of the Location in History.
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COMBINED RECIPROCATING AND TURBINE ENGINES,

Unquestionably the greatest defect of the steam tur-
bine, when used for marine work, is the fact that it
cannot be reversed. Many attempts have been, and are
now being, made to remedy this; but, as far as we
know, a practical reversing turbine has yet to be built.
The present practice is to provide two reversing tur-
bines of limited power, usually fitted on the same
shafts as the low-pressure turbines, which, when the
ship is running ahead,‘re_volve idly in vacuo. To're-
verse, the steam is shut off from the ahead turbines
and admitted to the auxiliary reversing turbines. This
arrangement has the double disadvantage that a por-
tion only of the motive power is available for backing,
and a considerable section of the plant is idle for
the greater part of the time. Furthermore, the addi-
tion of reversing turbines calls for additional longl-
tudinal space in the ship; with the result that the floor
space occupied by marine turbine engines is actually
greater than that occupied by reciprocating engines of
the same horse-power. With a view to obtaining all
the advantages of a great range of expansion and a
high vacuum, which are marked characteristics of the
turbine, the White Star Company has placed an order
with Messrs. Harland & Wolff to build the first of two
large steamers for the transatlantic trade, which are
to be driven by a combined reciprocating and turbine
engine plant. Power will be developed on three shafts,
the outer two of which will be driven by quadruple-
expansion reciprocating engines, and thé central shaft
by a low-pressure turbine, operated by the exhaust
steam from the low-pressure cylinder of the recipro-
cating engines. For going astern the reciprocating
engines will be used, while in ordinary service all
three engines will be driven in combination.

Further advantages of this installation are that
there will be separate steam connections from the
boiler room tc each of the three engines, so that in
case of disablement, the vessel can be driven under
the reciprocating engines or even by one of them alone,
or by the steam turbine alone, live steam in this last
case being fed direct to the turbine. The range of
expansion will be increased, since it will be possible
to use a higher pressure steam in the reciprocating
engines than is found to be economical for steam tur-
bines; while, on the other hand, the turbine end of the
expansion can be carried down very much lower and
with a higher vacuum than is possible in the recipro-
cating engine alone.

—t—

UNITED STATES AND BRITISH GUNNERY.

There can be little question that the close attention
which has been paid, both in our own and in the Brit-
ish navy, to the improvement of gunnery, has placed
these two nations far to the front in accuracy of
marksmanship. The remarkable results attained by
both navies at the target, as published from time to
time, have raised the question as to which navy has
achieved the highest record. A daily contemporary
recently published some figures from Washington giv-
ing a few of the best records obtained in our Atlantic
fleet. The most accurate shooting appears to have
been done with the 6-inch rapid-fire gun; one gunner
on the armored cruiser ‘“Maryland” having made 11
shots and 11 hits in one minute. A gun of the same
caliber was fired on the, battleship “Ohio” at the rate
of 10.8 shots a minute, and made a perfect score. A
siinilar gun on the battleship “Maine” is credited with
a perfect score at the rate of 10.4 shots a minute, while
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the battleship “Missouri’s” best record is 10.3 shots
a minute. The smaller guns have done even better.
A 3-pounder on the battleship “Virginia” fired 20 shots
with 20 hits in 75 seconds, while another 3-pounder
fired 10 shots with 10 hits in 221, seconds.

The latest figures available from the British navy
are those of results obtained during gunnery practice
at Wei-Hai-Wei, China, when three 6-inch guns on
the armored cruiser “King Alfred” fired 38 rounds in
one minute, scoring 37 hits, of which 28 were bull’s
eyes. One of these three guns made a bull’s eye every
time in 11 shots. The same ship made almost as good
practice with her two 9.2-inch guns, one c¢f which fired
10 rounds in one minute, making 10 hits with eight
bull’s eyes, while the other fired 9 rounds in a minute,
all of which found a target, and 7 of which were
bull’s eyes. The range in all cases was approximately
one mile. To establish satisfactory comparison Dbe-
iween the American and British results, it would be
necessary to have more complete data, including the
exact range and the speed at which the ship was
steaming past the target. In any case, the results are
truly surprising. They would have been pronounced
1mposs1ble only a few years ago.
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HEALTH CONDITIONS IN THE SUBWAY.

The investigation conducted for the New York Rapid
Transit Commission by Dr. Soper, to determine the
sanitary conditions, particularly as regards the effect
of the air upon the health of employees, has material-
ized in two reports, in the first of which the author
states that although the Subway air is disagreeable,
it is not harmful except for the presence of iron dust.
In the second of the two reports, dealing with the
effect of iron dust upon the employees, it is stated
that a sufficient number of persons were subjected to
physical examination to determine the condition of
the average employee. A careful search was made for
evidences of diseases of the lungs, such as are com-
mon among people engaged in occupations where dust
is present. An ,examination of the air showed the
presence of a large amount of iron dust, and of various
kinds of fragments due to the wear and tear of the
Subway and the abrasion of the clothing of the pas-
sengers. From the samples taken it was estimated
that in every month 25 tons of iron and steel are
ground off the rails, brake-shoes, and wheels, on the
21 miles of the Subway. Much of this material is in
such large pieces that it falls immediately to the track,
and adheres to the surface of the ballast or ties.

Among the conclusions reached by Dr. Soper are
the following: The air of the Subway as determiried
by analysis and careful studies of the health of the
men is not injurious, the most objectionable feature
being the dust, made up chiefly of angular particles
of iron.

The odor and heat of the Subway, although they
are disagreeable, are not actually injurious to health,
the most objectionable atmospheric conditions, as far
as health is concerned, being the strong drafts and
changes of temperature which occur at the stations.

The employees submitted by the company for physi-
cal examination were a particularly robust lot of men,
who hacd evidently been carefully selected. This was
explained by the fact that a large majority of the
men had previously been engaged in railroading, where
the capacity to do hard manual labor was required.
Judging from the accounts given by the men them-
selves, they have suffered very little sickness during
their Subway employment. Most of the men com-
plained of drowsiness, which may be explained by the
comparative darkness of the Subway, the monotony
of the work, and fatigue to the eye.

Careful physical examination showed that an exces-
sive amount of dry pleurisy without pain or other
physical discomfort existed among the men, the pro-
portion being 53 per cent among the employees, as
compared with 141 per cent among persons not en-
gaged in Subway work. Congestion and inflammation
of the upper air passages were prevalent.

Among other recommendations made in the report,
it was suggested that while the dust does not prove
to have:-produced harmful results, sanitary conditions
require that it should be prevented as far as practical
from getting.into the air. To this end, sand and saw-
dust should not be scattered for cleaning purposes;
sweeping and cleaning should be done in accordance
with the recommendations of the Advisory Board of
the Department of Health; and investigations should
be made to determine whether it is feasible to reduce
or collect much of the iron dust. Lastly, the city
ordinance against spitting should be enforced tc the
letter.

i

FULTON THE FATHER OF COMMERCIAL STEAMBOAT
NAVIGATION.

Although the celebration of the centennial of Ful-
ton’s successful inauguration of steam navigation will
not take place for another year, it is fitting that some
anticipatory tribute should at this time be paid to the
event, and to the remarkable man to whose faith,
farsightedness, and indomitable will that event was
due. The claim of Fulton to be considered the father
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of steam navigation stands or falls with the claims of
pretty nearly every inventor of the first rank in his
own field of endeavor. The SCIENTIFIC AMERICAN has
always held that, if some individual must be chosen
from among the many who are associated in the de-
velopment of any great invention, whose name it is to
bear in the years to come, the choice should fall
upon the man who gathers together the unrelated
and more or less fragmentary work of his prede-
cessors, stamps it with his own inventive originality,
and gives it to the world in practical working form.
It is upon these principles of selection that Bessemer
is known as the father of the modern steel industry;
Edison, of the electric light; Westinghouse, of the air
brake; Marconi, of wireless telegraphy; Sprague, of
the trolley car; and Parsons, of the steam turbine.
With equal impartiality, posterity has agreed to
name Fulton as the father of modern steamboat navi-
gation. In doing so, there has been no intentional
slighting of the work of earlier inventors; of William
Henry, who in 1763 was at work on the problem, and
actually built a steamboat propelled with paddle
wheels; of Fitch and Rumsey, who did excellent work
in the last years of the eighteenth century, and last,
and by no means least, of Stevens. Indeed, if there

" is any one inventor in America who, on the strength

of his practical achievements, presses Fulton rather
closely for the claim to be considered the father of
steam navigation, it is Stevens, who in 1804 ran a
steam yawl from the Battery to Hoboken, and three
years later ran the “Phenix” to New Brunswick, and
in less than a year after the trip of the “Clermont” to
Albany and back, sent the same ‘“Phenix” to Philadel-
phia by sea, thus securing the credit for inaugurating
deep-sea navigation. However, the consensus of opin-
ion on the part of those who have made careful inves-
tigation of the historical facts, accords to Robert Ful-
ton the distinction of placing on a regular route, run-
ning on schedule, the first practical passenger steam-
ship. The “Clermont” was no mere inventor’s model.
It was a stanchly-built craft, designed for a special
purpose; and at its very first venture, it achieved
what, considering all the conditions, must be forever
regarded as a brilliant success.

The most authentic record of the “Clermont” is the
model which is housed in the National Museum at
Washington. Even a cursory inspection is sufficient
to show to the naval architect how strong an influence
Fulton’s craft has had on the subsequent designs of
Hudson River steamboats. In it we find the typical
flat bottom and shoal hull; the wide guards, and even
the system of trussing which has remained as an in-
tegral and important structural feature of these boats
for nearly half a century. The ‘“hog frame” was pres-
ent in the .“Clermont” in the shape of two trusses
extending through the vessel abreast of the boiler,
engine, and paddle wheels. According to the figures
given by Fulton himself, the vessel was 150 feet long,

" 13 feet wide, 7 feet deep, and drew 28 inches of water.

The plan of accommodation shows a kitchen in the
bow, and aft of this the men’s room, with a compan-
ionway leading to the fore deck. Aft of the boiler
room was the gentlemen’s cabin; and the extreme
after part of the ship was given up to a ladies’ cabin,
access to the deck from these two cabins being had
by means of a companionway situated between them
in a separate vestibule, entered by separate doors
from the two cabins. It is evident that, even in this
pioneer boat, an effort was made to provide suitable
privacy, and such conveniences as the limited size of
the little craft could afford.

The initial-trip of the “Clermont” was made from
Paulus Hook ferry, now known as Barclay Street.
That Robert Fulton himself must even at that time
have been fully conscious of the historical and com-
mercial importance of the feat which he had at last
accomplished, is shown by a letter which he wrote to
the editor of the American Citizen, the text of which
is as follows: “Sir: I arrived this afternoon, at four
o’clock, in the steamboat from Albany.' As the suc-
cess of my experiment gives me great hopes that such
boats may be rendered of great importance to my
country, to prevent erroneous opinions and give some
satisfaction to the friends of useful improvements,
you will have the goodness to publish the following
statement of facts: I left New York on Monday at
one o’clock, and arrived at Clermont, the seat of Chan-
cellor Livingston, at one o’clock on Tuesday—time,
twenty-four hours; distance, one hundred and ten
miles. On Wednesday, I departed from the Chancel-
lor’s at nine in the morning, and arrived at Albany
at five in the afternoon—distance, forty miles; time,
eight hours. The sum is one hundred and fifty miles
in thirty-two hours, equal to near five miles an hour.
On Thursday, at nine o’clock in the morning, I left
Albany, and arrived at the Chancellor’s at six in the
evening; I started from thence at seven, and arrived
at New York at four in the afternoon, one hundred and
fifty miles, equal to five miles an hour. Throughout
my whole way, both going and returning, the wind
was ahead; no advantage could be derived from my
sails: the whole has, therefore, been performed by the
power of the steam-engine.”



Avcust 31, 1907.

THE HEAVENS IN SEPTEMBER.
BY HENRY NORRIS RUSSELL. PH.D.

Daniel’s comet, which has been visible to the naked
eye in the morning sky for some weeks past, is still
increasing in brightness, and has become a conspicu-
ous object, much surpassing anything of the sort that
we have had the chance to see in the last fifteen years.

At the date of writing, its head is almost of the -

second magnitude, and its tail is fully ten degrees
long, and is growing rapidly. For the next few weeks
it will be a fine s'ight, though the neighborhood of the
moon has interfered with it somewhat during the lat-
ter part of August. But early in September she gets
out of the way, and at this time the comet will prob-
ably appear to great advantage, as it will be just past
perihelion, when coments’ tails usually reach their
greatest development.

The comet has already passed its nearest approach
to the earth—70 million miles—which was reached
on August 1, when it was 85 million miles from the
sun, but it will not be ne rest to the sun till Septem-
ber 4, when its distance will be 48 million miles. At
this time it will be about 100 million miles from us,
but the resulting loss of brightness will be more than
balanced by the gain due to its approach to the sun.

At the date of writing the comet is in Gemini, in
R. A. 7h. 15m., and about
six degrees south of the
ecliptic. It is moving rap-
idly eastward, nearly par-
allel to the latter, and its
elongation from the sun is
diminishing, but it will
remain well visible before
dawn till after perihelion
passage.

It is so conspicuous that
no special directions for
finding ‘it are really neces-
sary. All that is needful
is to get up about half
past three in the morning,
and look from any window
that commands an unob-
structed view of the east-
ern sky. The comet will
be below and to the left
of Orion (or, later on, be-
low Jupiter) and can be
known at a glance by the
long tail, sweeping up-
ward to the right. It is
well worth getting up te
see at present, and will
probably be Dbetter yet
early in September.

Toward the end of the
month it begins to recede
rapidly from both earth
and sun, and it will not
remain a naked-eye object
for more than a few
weeks, though it should be
visible telescopically for
many months to come,

It is natural that the ap-
pearance of this fine comet
should lead us to ask
some questions about com-
ets in general. What they
look like é.nyone can now
find out for himself by get-
ting up early enough—a
bright star-like point or
nucleus, surrounded by a
hazy light called the
coma, which extends on one side into a long beam of
light, gradually growing fainter, called the tail. This
description applies, of course, to the bright comets;
the faint telescopic ones are often mere clouds of
luminous haze, with neither nucleus nor tail.

The orbits of comets, in accordance with the law
of gravitation, are conic sections. About four-fifths of
them have very nearly, if not exactly, the form of a
parabola—they come toward the sun from a very
great distance, swing round it, and recede again in
the same direction from which they came, not to
return for an incalculably long time. Almost all
the remainder of the comets move in elliptic orbits,
usually much elongated, and return regularly to the
sun at intervals varying from three years (in one
case) to many thousands. A very few appear to have
hyperbolic orbits, going off into space, never to re-
turn, in a slightly different direction from that whence
they came.

It takes a large number of observations and a deal
of laborious calculation to determine with accuracy to
which of these classes a given comet belongs. At the
start, astronomers always assume that a newly-discov-
ered comet is moving in a parabola, for in all cases
this will enable us to predict their motions with suf-
ficient accuracy to find them when we wish to observe

At 11 O'Clock: Aug.7
At 103 O'Clock: Aug.14
At 10 0’Clock: Aug.2
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them further, and then our later observations can be
used to determine just how they are moving.

In the present case it is too soon to say what the
exact character of the comet’s orbit is. We can, how-
ever, be sure that it is not of short period, for so
conspicuous a body would certainly have been seen
at an earlier return to the sun,” if it had made one
in recent years.

Of the physical characteristics of comets, and the
explanation of the formation of their tails, we will
speak next month.

THE HEAVENS.

Our map shows the principal constellations of the
evening skies. The Lyre and the Swan are overhead.
South of them are the Eagle, with the bright star
Altair and the little Dolphin. Low in the south and
southwest are the Scorpion, with the bright red star
Antares, and the Archer, which now contains the
still brighter red planet Mars. In the southeast are
the Sea Goat and the Water Bearer, which now bears
Saturn as well within its limits. Below them is the
lovely bright star Fomalhaut, in the Southern Fish.

Pegasus and Andromeda are in the east, with the
Ram, the Fishes, and the Whale rising below them.
Perseus and the Charioteer are just rising farther
north. Cepheus and Cassiopeia are above the pole on

NIGHT SKY: AUGUST & SEPTEMBER

=—"—% —~X
_/"—_‘:""‘“\'\0 E e .3 4 \‘k...‘ =
o 20" 3
P »-“‘""*g ox” ¥
Y1134y i 4 AN
2 i

At 9% O'Clock: August 29

In the map, stars of the first magnitnde are eight-pointed; second magnitude, six-pointed; third magnitude, five-pointed; fourth magnitude (a
few), four-pointed ; fifth magnitude (very few), three-pointed, counting the points only as shown in the solid outline, without the inter-
mediate lines signifying star rays.

the right, and the Little Bear ‘and the Dragon on the
left, with the Great Bear below them. Hercules and
the Herdsman (Bootes) and the Serpent and Serpent
Bearer fill the western sky and complete our list.

THE PLANETS.

Mercury is in conjunction with the sun on the 6th,
and is not well placed for observation this month.
Venus is likewise in conjunction with the sun (chang-
ing as does Mercury from a morning to an evening
star) and is unobservable.

Mars is in Sagittarius, and comes to the meridian
about 7:30 P. M. in the middle of the month. He is
less than half as bright as he was in July, but is still
conspicuous. 3

Jupiter is in Cancer, and rises at about 2 A. M. in
the middle of the month.

Saturn is in Aquarius, and comes to opposition on
the 17th, being visible all night long. He is an
exceedingly interesting object in large telescopes at
present, for his rings are turned edgewise to us, and
appear as a very fine line of light, upon which the
satellites, if they are near the planet, appear like
beads on a fine wire. With small telescopes nothing
of this can be seen, and the planet appears without
appendages, as it did when it puzzled Galileo three
centuries ago. Uranus is in Sagittarius, and comes to
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the meridian about 7 P. M. on the 15th. Neptune is
in Gemini, observable in the early morning.
THE MOON.,

New moon occurs at 4 P. M. on the Tth, first quar-
ter at 11 P. M. on the 14th, full moon at 4 P. M. on
the 21st, and last quarter at 6 A. M. on the 29th.
The moon is nearest us on the 18th, and farthest off
on the 2d and the 30th. She is in conjunction with
Neptune on the 2d, Jupiter on the 4th, Venus and
Mercury on the 7th, Uranus and Mars on the 16th,
Saturn on the 21st, and Neptune once more on the
30th. At midnight on the 23d the sun crosses the
celestial equator, and enters the sign of Libra, and in
almanac phrase, “‘autumn commences.”

Princeton Observatory, N. J.

—-

THE COMPETITION FOR THE SCIENTIFIC AMERICAN
FLYING MACHINE TROPHY.

On account of lack of sufficient time in which to
complete their machines, several intending competi-
tors for the silver trophy offered by this journal for
the first public flight of one kilometer (six-tenths of
a mile) to be made in this country by a heavier-
than-air flying machine, have requested that the date
of the closing of entries be made later than Sep-
tember 1, which was the date set. We have con-
ferred with the Aero
Club of America, and
made arrangements to
have the entries held
open until September 11,
or three days before the
contest, which is to occur
at the Jamestown Expo-
sition on Saturday, Sep:
tember 14. This will give
intending competitors an-
other fortnight in which
to complete their ma-
chines before making for-
mal entry, and we hope
that it may serve to bring
out still other inventors
who have been holding
their machines in abey-
ance. The entries must
be made in writing, and
must be received by the
secretary of the Aero
Club of America at the
club rooms, 12 East 42d
Street, not later than
September 10.  With each
entry there must be given
a description of the ma-
chine, such as its dimen-
sions, weight, supporting
surface, horse-power, and
description of motor,
diameter and pitch of
propellers, etc. Any in-
ventor who intends to
compete can obtain fur-
ther information and en-
try blanks by writing to
this office or to the "sec-
retary of the Aero Club.

At 9 O'Clock: Sept.8

At 8% O'Clock: Sept, 14 The trophy is nearing
At 8 O'Clock: Sept. 22 completion, and, when
finished, it will be ex-

hibited both in New Yorxk
city and at the Exposi-
tion.

— et ———

An interesting heliogra-
phic experiment will short-
ly be made at the suggestion of several captains of the
North German Lloyd on the fireship “Weser.” Daily
experience shows that sunlight reflected from glass
plates will make houses and the like visible to great
distances, which without this luminous reflex would
be difficult and sometimes impossible. Starting from
this principle, the promoters of the experiment in
question will place at the top of the fireship a pol-
ished glass body comprising a number of plane poly-
hedral surfaces. The apparatus itself is very simple
in construction, comprising a frame about two feet in
diameter,- in which plane glass plates coated with
mercury are fitted, it being left to chance when some
glass surface will be struck by a sun ray. This appa-
ratus will work as a heliograph in a low mist or in
hazy weather for many miles, facilitating to a high
extent the locating of the fireship. In case of satis-
factory results, the apparatus will be fitted also on
other fireships, etc.

SR S

Packing for Steam Conductors.—Asbestos 40 per
cent, slag wool 20 per cent, wood cellulose 20 per cent,
long fibers of hemp rope 20 per cent. Ropes are ground
to half stuff, above quantities mixed, ground, poured
into plates, saturated with water glass, and after dry-
ing cut into rings or slabs,
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“BLACK ART” REDIVIVUS,

From time to time various identical stage illusions
crop up with a regularity that seems to be dependent
only upon the bad memory of the show-goer. We
have recently had a revival of the mysterious and
uncanny ‘“black art” in this country in the “Wizard
of Oz,” and in London, under the direction of Mr. J.
N. Maskelyne, the well-known magician, “black art”
has always lent itself to spiritualistic purposes as in
the present case. When the curtain rises the stage
is empty. Mr. Maskelyne enters with a friend,
who is introduced to provide the usual scene asso-
ciated with spirit mediums. The actor
in the course of a few minutes appears to

Scientific American

which were formerly explained by the vital aectivity
of living plasma are now regarded as purely chemical
transformations due to enzymes, the production of
which substances by living organisms constitutes the
only connection between life and the processes in
question.

This theory has recently been extended to the
assimilation of carbonic acid, for Friedel and Reg-
nard claim to have effected “photosynthesis” (as-
similation of carbonic acid under the influence of
light) with lifeless vegetable extracts, outside of the
vegetable cell and in the absence of living protoplasm.
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These leaves cannot grow, but they cannot properly
be called dead.

I have proved by an extensive series of experi.
ments that the respiration of lowly organisms like
yeast and also that of the leaves of higher plants is
a very complex process which involves several dis-
tinct stages and various factors which can replace
each other to some extent and exhibit different de-
grees of sensitiveness to external influences. Dried
yeast was heated to various temperatures and then
added to solutions of sugar. Now yeast not only
causes sugar to ferment but it completely oxidizes a
portion of it. Carbonic acid is evolved in
both processes, but fermentation also pro-

go into a trance, and almost immediately a
filmy cloud of vapor is seen to be issuing
from his left side. In a few seconds &
human hand appears followed by a head
and body, until at last the complete figure
of a woman clad in light draperies appar-
ently in a trance is visible. The woman
walks across the stage to the footlights,
opens her eyes in apparent wonder, ex-
claims, “Where am I?” The illusion has
produced a profound sensation in London,
and many were the theories which have
been put forward. The true solution is
however found in the so-called ‘“black art.”

In this illusion the entire stage from the
first groove to the rear is hung with black
velvet, the floor covered with black felt,
and the top also, thus forming a room
lined with black. The woman is garbed
entirely in black and is provided with a
black mask. The garments are made in
sections adapted to be pulled away piece-
meal until she is completely exposed in

duces alcohol in definite proportion to the
carbonic acid of fermentation. The excess
of gas above this proportion must be
ascribed to oxidation, or respiration.  In
fermentation, furthermore, sugar is simply
resolved into alcohol and carbonic acid,
while in oxidation a measurable quantity
of oxygen is absorbed. In the cultures of
heated yeast fermentation and oxidation
took place simultaneously apnd in the same
proportion for all temperatures of prelimi-
nary heating up to 120 deg. F. At this
point there was a transient increase in
oxidation, but with increasing temperature
the oxidation decreased very gradually up
to 230 deg. F., while the activity of fer-
mentation remained constant. .Heating,
furthermore, diminishes the general vital
activity, for, while yeast at normal tem-
perature consumes by fermentation and
oxidation all the sugar offered to it, after
it has been heated to 230 deg. F. it is able
to consume only 29 per cent of the sugar.

light raiment. Black cords manipulated
by attendants behind the black back cloth
pull away the black covering in detail or

Up to this point the ratio between fermen-
tation and oxidation remains nearly con-
stant, about 10 per cent of the consumed

all at once. The number and style of tricks
performed in the mysterious black chamber
are almost unlimited. This is one of the
most expensive of stage illusions, costing
several hundred dollars to properly stage
it with the best drapery and accessories,
and unless such are used the proper illu-
sory effect is lost. In magic as well as in
other business, cheap apparatus is dear at
any price.

The Limits of Life,
BY DR. VICTOR GRAFF.

In general, life is closely dependent upon
external conditions. Plants, for example,
retain their vitality only within a narrow
interval of temperature. But the limits of
life recede as we descend in the scale of
creation, adaptability being inversely pro-
portional to evolutionary development.

Alge are found growing in the hot
springs of the Yellowstone, at a tempera-
ture of 176 deg. F., at which albumen coagu-

sugar being oxidized. Above 230 deg. F.
the proportion of the comsumed sugar that
is oxidized rises very quickly to 67 per
cent, because of the rapid decrease in fer-
menting. power, which is destroyed entirely
by heating to 266 deg. F.

There can be no “life” after exposure to
such a temperature. The oxidation, to
which T have given the niime ‘“dead oxida-
tion,” is caused by lifeless organic products
or oxidases. But even the activity of these
oxidases is diminished by heating. Heating
the yeast to 340 deg. F. greatly diminished
the evolution of carbonic acid, and the
amount of oxidation that remained was
proved to be due to inorganic substances,
the activity of which was finally destroyed
by heating the yeast to 480 deg. F.

These experiments prove that the pro-
duction of carbonic acid is due to three
factors—living protoplasm, lifeless organic
enzymes, and inorganic ‘“catalyzers”—which
differ in their ability to withstand higher

lates. A bath in boiling water actually in-
creases the germinating power of the spores
of Bacterium subtilis.

The Figure Emerging from Chaos.

temperatures. At a comparatively low
temperature the activity of the protoplasm
is destroyed and the rapidity of oxidation

Most of the organisms that are not killed
by drying endure very high temperatures
when dry. - Yeast and the seeds of many
plants germinate after exposure to dry
heat of the temperature of boiling water.

Many organisms resist extremely low
temperatures still better. Parts of many
higher plants can be frozen without suffer-
ing the slightest diminution of the power
of growth. According to Charpentier, Alpine
clover (Trilphium alpinum), mountain
areus (Geum montanum) and other Alpine
plants live and grow after being covered
by ice for four years. In experiments with
liquid air Pictet exposed diatoms for a long
time tc a temperature of —390 deg. F. and
Macfadyen cooled bacteria to —480 deg. F.
without killing them. It is not yet known
whether this astonishing resistance to cold
is due to an entire arrest of the vital

falls. At a higher temperature there is a
second fall caused by the failure of the
enzymes, and at a still higher temperature
oxidation - by inorganic substances also
ceases. The same law applies to higher
plants. Similar results have been obtained
by Palladin, in St. Petersburg.

It seems fair to assume that under ordi-
nary conditions all these factors work to-
gether but that the lifeless factors become
recognizable only when life is arrested or
reduced to a minimum. Probably the liv-
ing cell can employ all or only part of its
vital energy, according to its need. These
considerations suggest a plausible explana-
tion of the tenacity of life under unfavor-
able conditions within certain limits.—
Translated for the ScCIENTIFIC AMERICAN
from Umschau.
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process or merely to its reduction to a
minimum. It is certain that frozen fishes

and frogs and completely desiccated roti-

fera and worms can be restored to normal

life by heat and moisture, respectively, unless the
abnormal condition has continued for a very long
time. Beijerinck has discovered that chlorophyl-
bearing parts of plants retain the power of assimi-
lating carbonic acid when exposed to light even after
they have been pulverized, and Molisch has obtained
the same result with spinach leaves that had been
dried, pulverized and mixed with water.

Buchner’s discovery of cell-free fermentation and
the isolation of zymase, the chemical compound to
which fermentation is due, have thrown a new light
upon the vital process in plants. Many processes

The Apparition Completely Unveiled.
“BLACK ART” REDIVIVUS,

Friedel’s experiments have not yet been confirmed.

Molisch has also asserted that life is not necessary
for carbonic acid assimilation, basing his assertion
on the ability of desiccated spinach leaves, which had
certainly lost the power of growth, to absorb car-
bonic acid and evolve oxygen. But to the writer it
does not appear legitimate to assume that this is a
case of assimilation by a dead organ, as we can not
assert that an organism is dead merely because it is
incapable of continuing a vital existence. Wiesner
has pointed out that leaves in perfect health may be
caused to fall by rain and frost following a drought.

R. 1. Phelps contributes an article to the

Mining and Scientific Press of San Fran-

cisco on the furnace plant erected at Hér-

oult, Shasta County, Cal., to treat the mag-

netic ores found on the divide between the Pitt and

McCloud rivers. The current available is three-phase

60-cycle alternating current, which has not hitherto

been used in electric smelting. Three carbon elec-

trodes are used, each 18 x 18 x 72 inches. The water-

cooled stepdown transformers deliver to the electrodes

30,000 amperes at 50 volts 60 cycles from the 22,000-

volt potential of the power transmission line The

first heat was started on July 4, but after a few

hours’ work trouble developed, and the heat had to

be stopped. After several hitches smelting has now
been resumed, and the first heat tapped.
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STRIKING A LIGHT.
BY PERCY COLLINS,

Looking round upon the civilized races of mankind
to-day, one’s imagination is sorely taxed to picture a
time when the ready means of striking a light was not
available. Yet it is certain that sucha time must have
been—far back in the dim ages, when man roamed
the wilds and dwelt in holes and caves of the earth,
scarcely more advanced in his domestic arrangements
than the beasts of the field. In what manner the
value of fire as'a servant first dawned upon the mind
of man must ever remain mysterious. But at all times
there must have been fires and great conflagrations
kindled by natural means and entirely without the
aid of .man. Thus, the effect of the lightning stroke,
of friction caused by falling rocks or the chafing of

Scientific American

ligiously preserved and fed, and members of the tribe
took of it for their domestic hearths. These and simi-
lar fables of the preservation of fire in a box, and its
being borne from tribe to tribe, or family to family,
are reminiscent of the unquestionable fact that man
knew and employed fire long before he had discovered
the means of making it for himself.

Probably the first essays of man as a fire-maker
were confined to the friction of sticks. There are just
three ways in which one piece of wood may be rubbed
upon another, namely, by moving with the grain, or
“plowing”; by moving across the grain, or “sawing”;
and by twirling a pointed stick within a wooden
socket, or “drilling.” All these methods have been used
by early man. Neither the first nor the second method,
however, was brought to a high state of perfection—
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never, perhaps, been successfully employed save in
countries where the bamboo flourishes, the reason be-
ing that bamboo is the only really suitable wood. Two
pieces are taken, one with a sharp edge, the other with
a notch cut in it nearly, but not quite, severing the
substance. After sawing for a time, the floor of the
notch is completely pierced, and the heated particles
fall below and ignite.

But the most important method of primitive fire-
making is that of drilling. In its most simple form
a stick of dry wood is twirled vertically between the
hands upon a very dry and partially decayed lower
platform. It 'is extremely difficult to obtain fire in this
way, as modern experimenters may prove for them-
selves. ‘Yet there is a certain knack about the opera-
tion, and this once being mastered, smoldering wood

“ Drilling.”

¢ Sawing.”

Drilling With Bowstring.

String-operated

“ Fire Drill.” for Tinder.

Flint and Pyrites With Moss

Flint and Steel Set With Paper
Matches.

Using the Flint and Steel
Set.

T T

Metal Tinder Box With Steel
and Flint,

“Chamak ” Steel and Flint
Set of the Himalayan.

Pistol-like Tinder Box and Bundle of
Sulphur-tipped Matches.

Method of Striking a Light
With Flint and Steel.

“Oxymuriate ” Match.

limbs and stems in the dense forests, or the volcanic
overflow of the smoldering furnaces within the globe,
would from time to time display the properties of fire
before the wondering eyes of primitive mankind.
Probably man first feared fire, then began to worship
it as a god terrible and omnipotent to destroy. Then,
his fear departing from him, he began to employ fire
to benefit himself and his tribe, using it for cooking
and warmth. Notice that he did not at first make fire.
He took it from Nature’s hand, so to speak, just as he
gathered fruit from the forest boughs. There is
direct evidence of this in the traditional history of
many races. For example, the T’lingit family of
Indians in southeastern Alaska say that the raven
gave them fire, and have an elaborate folklore descrip-
tive of the bird and its flight through inky darkness
bearing the divine spark in a box. The fire was re-

First Lucifer Match.

METHODS OF STRIKING A LIGHT.

or, to be more precise, they both reached perfection
in rudimentary form. The fire plow, which was widely
used among the Indo-Pacific races, and sporadically in
America, consists of two parts: first, a stout piece of
thoroughly dried wood perhaps 3 feet long and 2
inches in diameter, which forms the hearth or sta-
tionary part; second, a smaller stick of the same
kind of wood, about a foot long, cut wedge-shaped at
its lower end, the edge forming a very obtuse angle.
This constitutes the working part, or plow. It was
rubbed violently backward and forward on the station.
ary piece, cutting a groove running with the grain
for a distance of some four inches. Minute shavings
were thus detached, and, in the hands of a skillful
manipulator, these were soon heated above the point
of ignition.

Fire-making by sawing was a Malay device, and has

¢ Promethean” Match.

Modern Safety Match.

dust may be createq with comparatively little labor.

It is clear, however, that the fire drill could be made
more effective and rapid in action in several ways. One
such way calls for the co-operation of two individuals,
one of whom supports the vertical spindle by means
of a socketed rod, while the other wraps a cord about
the spindle and pulls it backward and forward as
rapidly as possible. No doubt a strip of hide took the
place of a cord in primitive times, while if the reader
will examine a collection of Eskimo men’s tools in
any museum; he will find that many of them have a
cavity somewhere along the middle of the handle, en-
abling them to be employed as a socketed rod in this
kind of fire-making.

A further complication of the fire drill was the ap-
plication of the bowstring—similar to the drilling ap-
pliance used by the jeweler. The socketed rest for
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the vertical shaft was then held by one hand, while
‘the thong was alternately pulled and slackened with
the other. Thus a saving of labor was attained. One
worker was able to command results equal to those
produced by two working without the bowstring.
‘Still more elaborate and effective fire drills were
evolved by savages. Among the Iroquois, for example,
the pump-drill is reported. Its parts are the vertical
shaft, the fly-wheel or spindle-whorl, the hand-piece
by the up and down motion of which the drill is
worked, and the string. The hand-piece is a stick held
in the hand and attached at its extremities to the cord,
which passes over a notch at the top of the spindle.
The hand-piece is either perforated, the shaft passing
through it loosely, or (in the ruder forms) it simply
rests against the spindle. To set the apparatus in
motion, the string is twisted once or twice about the
shaft, and kept in motion by moving the hand up and
down.

The forerunners of the comparatively m.;lern flint
and steel as a means of striking a light were flint
and pyrites, or two pieces of pyrites. These were
struck together, and the sparks thus generated were
caught among a little dry moss. The Eskimos from
Smith Sound to Behring Strait use this method. A
very complete strike-a-light set, including flint, pyrites,
tinder in dainty little bags, and a leathern pad to
guard the fingers, comes .from Cape Bathurst. Evans
points also to Fuegia and the European archaological
sites for the antiquity of this method.

Modern forms of the flint and steel are well known
to most people from examples preserved in museums.
Photographs of several of the more interesting vari-
eties are here reproduced. There is the very old type
of wooden box, perhaps the earliest strike-a-light set
made by civilized mankind. With this are certain
small angular pieces of stout paper, the tips of which
are dipped in sulphur. These are the most primitive
kind of match known. They were used for generating
a flame, by application to the smoldering tinder. Genu-
ine specimens of these matches are now extremely
rare, though ‘“faked” ones are often offered for sale by
dishonest dealers in curios.

Another, and more compact, type of tinder box is of
metal. In the bottom is seen the old dry rag, used as
tinder, and upon this the flint and steel reposed when
the box was not in use. Still more interesting is the
ingenious strike-a-light made in the form of a pistol.
The flint is worked by the trigger, and strikes upon
an upright plate of steel, throwing the sparks through
an opening upon the tinder contained in a narrow box
which takes the place of what would be the barrel in
the case of a pistol. This contrivance is a relic of the
old stage-coach days. By means of it a light could be
struck in a high wind. The matches which were then
used were strips of thin pine wood, the ends being
dipped in sulphur. One other tinder box may be men-
tioned‘ namely, the ‘“chamak”—still in use among the
Himalayan tribes. It is a little leathern pouch con-
taining flint and tinder, while the steel is a strip of
metal riveted along one side of the pouch. It is of
small size, suitable to be carried about the person.

In conclusion, we may dwell briefly upon the devel-
opments of the match proper, as perfected by civilized
man. Phosphorus was discovered by Brandt in the
seventeenth century, and was used as a means of ob-
taining fire shortly afterward. But its costliness, to-
gether with the danger attending its use, militated
against its popularity. But in the year 1805, the
Parisian .Chancel introduced the so-called oxymuriate
match. It was a slip of wood tipped with a mixture
of chlorate of potash, sugar, and gum. To ignite it,
the match was thrust into a bottle containing a piece
of agbestos saturated with sulphuric acid: an awkward
arrangement, especially in the dark.

Then came the “Promethean” matches, whose career
was short-lived. They were a kind of paper cigarette,
dipped in a mixture of sugar and chlorate of potash.
Rolled within the paper was a tiny glass bulb filled
with sulphuric acid. To strike these matches, the tip
was compressed between the teeth or pliers. By this
means the bulb was broken, the acid liberated, and
subsequent chemical action caused ignition of the
paper.

The first really practical lucifer match, however,
was invented by John Walker, of Stockton-on-Tees, in
1827, and by him named after Sir William Congreve,
of rocket fame. It consisted of a splint of wood first
tipped with sulphur, and then with a chlorate mixture.
These matches were drawn rapidly through a piece
of folded sandpaper to ignite them. It is curious to
note that a tin box containing seven dozen of them,
together with the necessary bit of sandpaper, cost one
shilling.

Firally, after endless experimenting, inspired by
handsome prizes offered by America, England, and
other enlightened countries, the non-phosphorus safety
match was brought into being, putting the top stone,
as it were, upon man’s monumental struggle with the
problem of striking a light.

It is a curious commentary on the old world’s slow-
ness of inventive genius that the first practical match
should have been made less than a century ago.
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Tests of Balloon Envelope Fabrics Under Severe
Weather Conditions.

Some interesting experiments were carried out re-
cently by Carl E. Myers at his well-known balloon
farm in Irankfort, N. Y. nine miles east of Utica.
These experiments had in view the better retention of
hydrogen gas in balloon fabrics, the handling and
decanting of hydrogen from one vessel to another
speedily without loss, and the operation of captive
balloons and airships for long periods, exposed to all
variations of weather, good :and bad. The extreme
hot, cold, rainy days, with wind and thunder storms,
of the past few weeks, which wrecked farms and
buildings throughout this section of the country,
have been utilized to test the balloons exposed out
doors almost constantly to whatever weather occurred.
The extension of the use of captive balloons in the
army, to which MT. Myers has contributed over a
hundred, and the late attempts of the French and
German governments to make longer flights than two
hours with airships, have demonstrated the necessity
of approved methods for retaining hydrogen gas in
balloon fabrics.

During the week of July 4 Mr. Myers operated his
captive balloon, carrying hundreds of passengers, and
concluded with a cut-loose voyage by himself and
assistant, landing an hour later, and anchoring till
morning, when the same balloon arose again, carrying
Mr. and .Mrs. Myers, who made a six hours journey.
This continuous use of a hydrogen gas balloon during
five days, both as captive and free, has never been
equaled. Since July 6 this balloon and another like
it have been almost continually inflated out doors at
the balloon farm, exposed to all kinds of weather.

On Monday morning, July 29, a motor airship was
substituted, with which the same evening Mr. Cough-
lin, of Dayton, Ohio, made several flights to learn
its control, followed by- three free flights for prac-
tice. Tuesday evening the same airship made several
flights over the balloon farm grounds with Mr. Cough-
lin, for further practice. Wednesday the hydrogen
from this airship was decanted into another of exactly
the same pattern, and Mr. Coughlin, who had bought
the former airship, left with it for Columbus, O.,
where he expects to use it for exhibition. Mr. Myers’
latest airship remains anchored out doors at the bal-
loon farm, exposed without harm to the rain and
thunder storms prevailing since, which prove the
worth of this airship in all kinds of weather.

On August 2 a terrific storm of wind, rain, and
hail passed over the balloon farm, but did no damage
to the new airship. Not a puncture was made by the
thousands of hail stones of all sizes dancing on and
rebounding from the elastic envelope, which retained
its hydrogen without any loss. Half an hour later
the warming sunshine had re-expanded the contents,
which had been shrunken by the chilling storm, and
the gas bag had now to be allowed more space within
its netting to avoid possible rupture. This test is
regarded as the most marvelous in this line of experi-

ence.
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Green and Blue Gold.

When precipitating by means of cathode projection
thin transparent films of gold on a glass plate, two
kinds of deposits can be obtained according to the
method used. One kind of film is found to be green
in transmitted light and yellow in reflected light and
is optically identical to hammered gold foil. The
other film is deep blue in transmitted light while
showing, like the former, a metallic brilliancy in re-
flected light, but of a paler yellow.

Prof. L. Houllevigue, of Marseilles, by his recent
researches on these two varieties of gold, an account
of which he presented to the French Physical So-
ciety, has found that the latter variety, while being
stable at ordinary temperatures, will be transformed
into green gold on being heated beyond 130 deg. C.
(266 deg. F.), and at the same time will lose 7 to 8
per cent of its weight, while its electrical conductivity

- is increased considerably.

As the green and the blue gold cannot be chemically
identical, Houllevigue ascertained the chemical com-
position of the latter variety, which was found to be
identical with gold hydride. In fact, when using a
film of blue gold as anode in a voltameter containing
acidulated water, the oxygen evolved at the surface is
found to reduce the gold film to the state of metal-
lic gold, the film becoming green. If, on the other
hand, some blue gold be inserted in a Pliicker tube
which, after being exhausted and carefully dried, is
sealed, this tube, when excited by electric dis-
charges, will not give the spectrum of hydrogen; the
latter will, however, appear if the tube has been
raised to the temperature of conversion at which the
blue gold is decomposed into metallic gold and hy-
drogen.

The character of a deposit obtained by cathode pro-
jection mainly depends on the temperature of the
room in which the experiment is made, blue gold
Deing obtained in the case of a low temperature and
green gold in that of high temperatures. According
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to these phenomena, the cathode would project nor-
mally gold hydride, which is either decomposed cr
remains unaltered. This accounts for the fact that
blue gold is obtained by operating slowly, and green
gold by hastening the process, and that deposits of
variable thickness are generally blue in the thinner
and green in the thicker portions. The same fact
affords an explanation of the aging of cathodes, a
gold cathode which when new gives blue gold, yield-
ing exclusively green gold after some prolonged usage.
In fact, if one-half of this cathode be lined with
galvanoplastic gold, blue gold is found .to be precipi-
tated by cathode projection on the newly gilded por-
tion and green gold on the other half of the cathode.
The more hydrogen a cathode contains, the less hard
will the tube be and the lower the temperature in
the parts surrounding the cathode.

B
-

Geologic Work in National Forests,

The United States Geological Survey, in connection
with its other work in the West, has undertaken to
examine geologic conditions in the national forests.
It has been the policy of the government to encour-
age mining in the areas included in the national
forests, but many fraudulent entries have been found,
which cover non-mineral lands or deposits that by no
possibility could be developed into paying mines, and
it is clearly in the interest of legitimate mining en-
terprises to prevent ‘“wild-cat” mining companies from
obtaining titles to the lands .covered by such claims.

The work of the Survey will be of practical value
both to the Forest Service and to the miners, for the
reports of the geologists will enable the Forester to
make recommendations to the Commissioner of the
General Land Office on the character of mineral loca-
tions. The policy of the Survey will be to requiie
its geologists to assist in every way the claimant who
is acting in good faith and to help the officers of the
Forest Service in their task of protecting the mining
industry and all other interests which benefit by the
proper administration of the national forests.

G-

A New Extinet Elephant from Afriea,

In the final report of a recent geological survey of
Natal and Zululand, Dr. W. B. Scott, the well-known
paleontologist of Princeton, New Jersey, gives a de-
scription of the two last lower molars of an extinct
elephant obtained from a deposit of late Tertiary age
in Zululand. For the elephant the author proposes
the name of Elephas zulu. Its teeth have their con-
stituent plates more numerous and thinner than are
those of the existing African species, and they are
described by Dr. Scott as being to a great extent
intermediate in this respect between the latter and
those of the extinct European and Asiatic Elephas
antiquus. To Mr. R. Lydekker, who writes on the
subject in Knowledge and Scientific News, they seem
to be much nearer the molars of the species last
named. It is sﬁggested that E. zulu may have been
the ancestor of the living E. africanus, in which case
it would almost be imperative to regard the molars
of the latter as being of a degenerate type. This
question requires very careful consideration; but,
apart from this, the discovery is one of great in-
terest.

—_——— O ——
The Current Supplement,

The opening article of the current SUPPLEMENT,
No. 1652, deals with the giant floating dock which
was recently sent from England to Trinidad. Mr.
J. H. Morrison begins an interesting series of histori-
cal articles on the development of armored war ves-
sels. Col. C. W. Larned’s excellent paper on the
history of map-making and topography is completed.
Curious examples of old maps are published with the
text. The Paris correspondent of the ScIENTIFIC
AMERICAN writes on European automobile fire appa-
ratus. " A very complete account of Dr. Cushman’s
theofy of the electrolytic corrosion of iron is pub-
lished, and will be continued in the next number.
Prof. James Swinburne contributes an excellent paper
on incandescent illuminants. The fuel-testing plant
of the United States Geological Survey at the James-
town Exposition is described and illustrated. George
M. Little writes on new developments in arc lamps
and high-efficiency electrodes, and gives some inter-
esting comparisons between metallic and carbon arcs.
An historical review of chemical conceptions is given
by Prof. Charles Baskerville.

The cultivation of bamboos on an extended scale is
contemplated by the Japanese residents of Victoria,
B. C. Experimental growths have proved very suc-
cessful, and during the coming wintéer many roots
will be imported from Japan. The cultivators hope to
develop a big trade in bamboo furniture; and also to
introduce the use of bamboos as water pipes, a pur-
pose for which they have long been in use in the
Orient. Bamboo cultivation is a profitable industry
in Japan, where the returns from an acre yield from
$20 to $90.
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THE RACES FOR THE ASTOR AND KING’S CUP,

All things considered, the annual cruise of the New
York Yacht Club for the year 1907 was the most
successful event of the kind in the history of this
famous institution. Incidentally, it served to show
that in the United States the noble sport of yachting
was never more flourishing than at the present time;
for when the fleet started on the first day’s run, from
Glen Cove to New London, considerably over one
hundred yachts were flying the pennant of the New
York Yacht Club; the greater part of whom followed
the fortunes of the cruise until the fleet was finally
disbanded.

The event opened with a race off Glen Cove, fol-
lowed the next day by a beat to windward througn
the waters of Long Island Sound to New London.
The next day there was a reach from New London to
Newport; and following that, on the third day, was
another reach, to Vineyard Haven. Returning, there
was a stretch of windward work to Newport, where,
on Friday and Saturday of last week, two excellent
races were sailed for the Astor and the King’s cups,
the former race being somewhat marred by the light
and fluky character of the wind, and the King’s cup
race being favored with an excellent sailing breeze of
moderate force. During the whole cruise there were
races for nineteen special cups, a dozen of which
were given by the flag officers of the fleet; two by
John Jacob Astor, and one by King Edward, while
four were chailenge trophies. Over and above these,
were forty-five class races, for many of which second
prizes were offered.

The principal interest centered in the 90-foot
schooner class and the new 57-foot sloop class. The
former was represented by three famous schooners,
the “Elmina,” designed by Carey Smith; “The
Queen,” a new Herreshoff boat of last year, and the
famous ‘“Ingomar,” also from the Herreshoff boards,
which a few years ago made a clean sweep in a sea-
son’s racing against the crack schooners of England
and Germany. In this class, also, was the little
schooner ‘“Venona.” The 57-foot class was represented
by four exceedingly handsome sloops, all designed
and built by Herreshoff this year. Three of these, the
“Aurora,” ‘“Winsome,” and “Istalina,” were built up
to the limit of the 57-foot rating and were practically
identical boats. The fourth, and most successful
from the prize-winning point of view, the “Avenger,”
was built with a view to securing the full adyvantage
of the time limit, her rating being about 48, or just
sufficient to bring her into the class. Her large time
allowance, coupled with the fact that she was built
with hollow spars, and had all the advantages of
purely racing construction, caused the ‘“Avenger” to
win out against the three larger sloops on time allow-
ance, generally with a considerable margin to spare.

The Astor cup for schooners was won in a light and
rather fluky breeze by Rear Commodore F. F. Brews-
ter’s schooner ‘“Elmina” after a close. race against
the “Queen” and “Ingomar.” She beat the “Queen”
by 1 minute and 16 seconds corrected time, and the
“Ingcemar” by 9 minutes and 59 seconds. The course
was laid with the first leg to a mark off West Island,
a-distance of 6% miles; the second leg to a mark off
Block Island, 18 miles; and a home leg of 13% miles,
making a total course of 38 miles. Among the
schooners, “Queen” led at the first mark, having taken
54 minutes, 58 seconds over the leg. ‘“Ingomar” came
next in 55 minutes, 54 seconds, and “Elmina” in 56
minutes, 19 seconds. ‘“Queen” was still leader at the
Block Island mark in 2 hours, 22 miputes, 57 sec-
onds, followed by “Ingomar” in 2 hours, 26 minutcs,
2 seconds, and “Elmina” in 2 hours, 30 minutes, 6
seconds. Here the wind softened considerably, and
“KElmina” drew to the front, her time for the third
leg being 1 hour, 58 minutes, 7 seconds, “Queen’” being

second in 2 hours, 10 minutes, and 16 seconds, fol-

lowed by “Ingomar,” 2 hours, 13 minutes, 44 seconds.
On corrected time the “Elmina” beat the ‘“Queen” by
1 minute, 16 seconds, “Ingomar” by 9 minutes, 59
seconds, and ‘“Winona” by 20 minutes, 17 seconds.
Among the sloops, of which fourteen started, the
‘“Avenger” was winner on corrected time, in 5 hours,
17 minutes, and 40 seconds. In her own 48 to 57-foot
class the “Winsome” came nearest to the ‘“Avenger,”
her corrected time being 5 hours, 24 minutes, 38
seconds. That the “Avenger” should have beaten the
“Effort,” as she did, by 13 minutes and 3 seconds
marks her as a phenomenally fast boat, and proves
that Herreshoff’s hand has lost none of its cunning.
Although the race for the King’s cup was inaugu-
rated only last year, it has come to be as famous an
event in its way as the race for the Astor cup. There
were. nine entries for the race, and seven crossed the
starting line, the absentees being the “Weetamoe” and
the “Effort.” The race was sailed over one of the
King’s cup courses laid out 'aszt siymmer, the first leg
being 12 miles, the second 11%;, miles, and the last leg
12 miles in length, making a total course of 3514 miles.
There was a fine breeze, and so much promise of more
to come that the sailors had on oilskins in preparation
for the thresh to windward. The “Queen” sailed the
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first leg in 1 hour, 46 minutes, 12 seconds, the “Ingo-
mar” in 1 hour, 45 minutes, 33 seconds, the 57-foot
“Istalina” took 1 hour, 59 minutes, 32 seconds, and
the “Avenger” 2 hours, 7 minutes, 42 seconds. The
second leg was a reach of 1114 miles, and the ‘“Queen”
drew slowly away from “Ingomar,” her time for this
leg being 1 hour, 5 minutes, 53 seconds, and that
of “Ingomar” 1 hour, 7 minutes, 45 seconds. The lit-
tle “Avenger” actually made better time over this leg
than the larger sloops. The race was finally won Ly
“Queen” in 3 hours, 30 seconds, corrected time, the
“Ingomar” being second in 3 hours, 34 minutes, the
“Avenger” third in 3 hours, 43 minutes, 24 seconds,
followed closely by the “Istalina,” ‘“Aurora,” and
‘“Winsome” of the same class, the last being the
“Neola,” whose corrected time was 3 hours, 51 min-
utes, 27 seconds. The coveted trophy, therefore, for
this year goes to the “Queen,” which last year fin-
ished far in advance of the fleet, only to lose the cup
on corrected time to the sloop “Effort.”

P
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Auiomobiling and Health,

Interesting researches on the influence of automo-
biling on health have been recently made by A.
Mouneyrat, and communicated to the French Acad-
emy of Sciences. After the favorable influences ex-
erted by an automobile trip on the skin, the organs
of respiration, blcod circulation, and nervous system
had been first ascertained by Dr. Legendre, the ef-
fects produced by the rapid air exchanges on such
a trip, both on normal, an®zmic, and neurotic persons,
have now been investigated by Mouneyrat. He made
many experiments during automobile tours lasting
eight days, with an average speed of 25 miles an hour
and a daily run of 60 to 125 miles, both in spring and
in summer, when a striking increase in the number of
red blood corpuscles was noted. In normal persons
the number of blood corpuscles on the day of start-
ing was found to be 5,200,000 per cubic millimeter,
while as many as 6,700,000 were found. after eight
days. In an an@mic person 4,530,000 corpuscles were
found on the day of starting and 5,300,000 after eight
days, while in another anamic person the number in-
creased from 4,300,000 to 5,600,000. In the first per-
son the percentage of red corpuscles would thus in-
crease by about 29 per cent, in the second by 18 per
cent, and in the third person by 30 per cent.

An automobile trip results therefore in a consider-
able increase of the percentage of red blood both in
normal and an@mic persons. On the other hand, an
excessive appetite also occurs. It is interesting to
note that an automobile trip will produce the same
effect as. a stay in the mountains, the increase in the
number of red blood corpuscles observed at a height
of 1,200 to 1,800 meters being about equivalent. The
trip induces deep sleep both in normal and neurotic
persons; the latter, who normally sleep but little,
rapidly becoming normal.

—_— > —————————
Hand Loom Weaving in India.

Hand loom weaving is making considerable pro-
gress in the Madras Presidency in India. Several
factories have been established, the most important
one containing forty to fifty looms, at Salem, under
the direction of Mr. A. Chatterton, director of indus-
trial and technical inquiries in the Madras Presi-
dency. Here various looms have been installed to
test their relative merits. So far an English hand
loom with an automatic take-up motion has proved
the best. These are manufactured in the School of
Arts, Madras, where a loom with 54-inch reed space
costs, exclusive of reeds and healds, 85 rupees ($42).
The best reeds and healds come from England. The
reeds are made of brass and the healds are fitted
with steel eyes. In this loom cloths can be manu-
factured from yarn of coarse counts or a degree of
fineness beyond that for which there is any consider-
able demand. It is understood that in the hands of
a skilled weaver it can be used for any class of work
that can be done on the native hand loom.

For the present, attention in the Madras Presidency
is mainly directed to improvements in the methods
of preparing warps and sizing them. Experiments .n
hand-sizing have proved a failure, and it seems al-
most certain that the present methods of sizing will
have to be retained in any process of warping which
may be devised. Already the use of warping mills is
very common throughout the Madras Presidency, and
in Salem, for instance, it is usual for weavers to get
their yarn warped at a separate establishment where

nothing else is done.
— - —

‘Roofing Paper Paint (according to R. Roedelius.)—
Distilled coal tar 25 parts, distilled wood tar 18 parts,
silicic acid 15 parts, magnesia 10 parts, linseed oil
6 parts, authracene oil 6 parts, iron oxide 8 parts,
oxide of lead 8 parts, silicate of soda 4 parts. At
a temperature of about 212 deg. F., thoroughly mixed
together into a syrup-like mass. This, applied thin,
changes within 12 hours into a plastic cement, of
gutta-percha-like quality, that is very weather re-
sistant. ‘
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SOME NOTABLE GERMAN BRIDGES,
BY F. C. KUNTZ, C.E.

The accompanying illustrations of German bridges
show what particular attention is paid to the esthetic
appearance of bridges in Germany. Artistic taste
and consequently the growth of art are the result of
the continuous impressions we receive from the beau-
tiful surrounding us. Beautiful public buildings;
monuments, fountains, parks are as much the cause
as the effect of the appreciation of art. The con-
struction of a bridge in or near a cify should be a
welcome opportunity for a beautiful structure. We do
not need any medieval towers at the ends of our
bridges, as they would be meaningless to us. Amer-
ican rivers have been and are means of communica-
tion, not natural barriers like the historic Rhine, but
there is a wide field between a medieval tower and
an anemic-looking end portal with a 5/16-inch web
plate, a few punched holes representing the figures of
the year of completion, a few punched rosettes and
perhaps a bronze plate stating that the bridge is able
to carry “a live load of 80 pounds per square foot
of floor and a concentrated moving load”—and all
that connected to the end posts of an unsightly Pratt
truss with a few rivets, usually not strong enough to
take the wind shear. The one is the work of an
architect advised by an engineer, the other the work
of an engineer trying to be a decorator. The only
salvation is co-operation of engineer and architect,
since it is impossible for any one man to master both
branches of the art of building.

Up to the nineteenth century bridge-building was
considered a part of architecture. The distinction
between architect and engineer originated soon after
the French revolution, when during the reorganiza-
tion of the Académie d’Architecture in Paris a brecach
occurred between the ‘“Decorateurs” and ‘“Construc-
teurs.” With the specialization of their work and
the extensive use of iron for bridges and other
structures the breach widened yntil finally the neces-
sary mathematical training of the engineer made of
him a hopeless utilitarian. In his address as presi-

"dent of the Institution of Civil Engineers, the late

Sir Benjamin Baker, referring to the Firth of Forth
bridge, remarked that, if engineering structures built
on the line of utility and economy do not appeal to
the artist, he has to change his requirements of their
beauty. Similar ideas were expressed by many
others, and they have had a wholesome influence on
engineers and architects in wiping out useless con-
struction and senseless ornamentation—we smile to-
day at the highly ornamented guns, flying machines,
and other “tools” of the eighteenth century; but it
certainly is more than doubtful -that because a
statically incorrect structure is not rational and
therefore not beautiful, a statically correct. one is
necessarily beautiful. Much more justified would be
the expression that the correct but ugly structure is
only partly correct.

The first of our front-page illustrations shows the
highway bridge across the southern branch of the
River Elbe at Harburg, built 1897-1899 at a cost of
$420,000. It consists of four arch spans of 331 feet
each, weighing 2,270 tons, and six deck spans of 102
feet, weighing 600 tons. The roadway has a clear
width of 23 feet, accommodating one trolley track.
There are two 8-foot sidewalks, carried by brackets
outside of the trusses. The truss system is a “two-
hinged” braced arch with a tension member under
the floor, tying the two end hinges together. The
tension in the tie replaces the horizontal resistance
of the abutments against overturning, forming with
the arch one elastic truss system exerting only ver-
tical pressures on the supports. Uniform changes in
temperature do not cause any stresses because the
tie will change its length with the other arch mem-
bers, provided one hinge is placed on rollers. The
greatest advantages of the vertical pressure on the
supports, however, occur in the case of several con-
secutive arch spans; as without the tie, the inter-
mediate piers and their foundations would have to be
very thick to resist the horizontal thrust resulting.

In this bridge the so-called ‘“secondary”—usually
neglected—stresscs, caused by the customary rigid
connections of the floor beams to the trusses, were
reduced in making the floor system ‘“freely sus-
pended,” so that its vertical elastic deformations are
entirely independent of those of the trusses. Each
floor beam is fastened to the suspenders by means of
a pin instead of being riveted, with the only excep-
tion of the center floor beam, which is rigidly con-
nected to the suspenders. The horizontal ties of the
trusses and the lower horizontal wind bracing form
thus a fixed line to allow the floor system to expand
or contract toward both ends. For the same reason
no vertical, but only a hqrizontal upper wind bracing
is used. The lower horizontal wind  bracing consists
of stiff diagonals riveted to the two ties, but having
no connection whatever to the floor beams, the wind
force coming from the live load moving across the
bridge being transmitted to the leeward tie by means
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¢“Avenger,” Winner of Astor Cup for Sloops. ' Commodore Cornelius Vanderbilt’s Flagship ¢ North Star.””

¢ Queen,” Winner of the King’s Cup. ¢ Elmina,” Winner of the Astor Cup for Schooners.
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of a loose vertical butt joint formed by small pre-
jections of the bottom chord of the floor beam.

This fact is very interesting, showing that Euro-
pean engineers are adopting articulated connections
in their briges—at least in a transverse direction—
at a time when American engineers are abandoning
pins and eye-bars in lighter bridges in favor of riv-

Scientific American

AMERICAN SUPPLEMENT, February 23, 1901), to prevent
the stilt-like appearance of the steel structure at the
piers. The viaduct across the island consists of six
deck spans with parabolic trusses of 130 feet span
each. In the accompanying illustration these trusses
are shown being erected from a traveling gantry. The
floor system is also here “freely suspended,” which is
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arches while carrying above a superstructure of ma-
sonry composed of defiant medieval towers of great
beauty.

Another view represents the highway bridge across
the Rhine at Worms, built in 1897-1900. It consists of
one center span of 346 feet and two side spans of
310 feet each, with a total steel weight of about 2,000
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Highway Bridge Across the Rhine Between Ruhrort and Homberg, Showing Method of Erection by Overhang.

eted connections for the sake of greater rigidity
under traffic. This construction will hardly be copied
in this country. A bridge should be a stiff structure
in space, able to resist unforeseen shocks, stresses,
etc.,, and not be stiff in a longitudinal and transversal
plane independently. Stiffness, that is, freedom from
excessive deflection with vibration, is just as neces-
sary to lengthen the life of a bridge as is its strength
expressed in so-and-so-many thousand

even less commendable in this case, since the bridge
carries railway traffic. The bridge being located at the
gates of the old city of Mainz, whose history reaches
back into ancient Roman times, special care was taken
in the architecture of the abutments to express the
strategic importance of this location in history, and it
must be admitted with great success. The massive
abutments are relieved below the floor by masonry

tons. There are masonry approaches on both sides,
consisting of 12 concrete arches with 3 hinges and
spans varying from 70 feet to 115 feet. The roadway
is paved with wooden blocks on asphalt and has a
clear width of 22 feet. There are two sidewalks 7 feet
wide, each carried on brackets outside of the trusses.
The arch trusses located entirely below the floor are
25 feet apart, have two end hinges and the shape of

pounds of permissible working stress per
square inch under a probable live load;
but it does not generally receive the at-
tention it deserves, because it cannot as
easily be defined. .

The lower front page illustration shows
the railway bridge at Mainz which crosses
two arms of the Rhine and an island, to
accommodate two tracks and two side-
walks for the considerable length of
3,000 feet. It cost $1,300,000. The two
river crossings consist of three and two
arch spans respectively, the span lengths
varying between 306 feet and 382 feet.
The truss system is the same as in the
bridge described above, that is, a braced
arch with a tie connecting the end hinges.
It is not clear why the river piers were
not extended a little higher, as has been
done, for instance, in the bridge across
the Rhine at Diisseldorf (see SCIENTIFIC

-

Island Spans of ihe Railway Bridge at
Mainz, Showing Erection of Trusses
by a Traveling Gantry.

a crescent to indicate the concentrated
reactions at the hinges. The rise of the
center line is very small, being only
about one-tenth of the span. To accen-
tuate the boldness of the outline with a
flat curvature in the center, giving also
more clearance for the river traffic and
at the same time keeping the hinges low
to reduce the lever arm of the great
horizontal thrust, the center line of the
arch is an elliptical curve. The depth
in center is about one-fiftieth of the
span. Architecturally the bridge is a
model. The arches being below the floor
clearly show their static function, while
the portals, treated as massive masonry
towers, furnish the necessary horizontal
stability, giving at the same time ex-
pression to the historic dignity of the
place. The masonry is treated in a sim-

Highway Bridge Across the Rhine at Worms ; a Fine Example of Correct Architectural Design.

SOME NOTABLE GERMAN BRIDGES.

ple manner, to impress more with its
massiveness than with small ornamental
detail. If we were allowed to express a
wish, it would be that the three river
spans had been made a little longer and
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the masonry arch adjoining the one tower on the
river side left out, making the river crossing sym-
metrical, both towers accentuating the limits of the
steel construction. -

Another view shows the highway bridge across the
Rhine between the cities of Ruhrort and Homberg
during erection. The construction began in 1905 and
will be finished this year at an expense of about
$1,100,000. The width of the street is 53 feet between
railings, and the distance between trusses 36 feet.
The total length will be 2,000 feet, with a center s8pan
of 667 feet, which will make this the longest span in
Germany, and, with only two exceptions, the longest
in Europe; the larger spans being, in the Viaur via-
duct in France, 722 feet, and in the Firth of Forth
bridge in Scotland, 1,710 feet. A span of 667 feet is too
long for an ordinary truss bridge, the longest so far
built being 546 feet. An arch or suspension bridge
wotld have been possible, but these were con-
sidered undesirable on account of the danger of set-
tlements of the foundations caused by coal mines near
the bridge site. The only system left was the can-
tilever, which exerts vertical reactions only, and this
was adopted. The outlines of the trusses are very
pleasing, which is indeed rare in cantilever bridges.
It is interesting to note that in spite of the great
weight, the trusses are riveted throughout, no eye-
bars or pin connections being used.

i
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THE SHEEP-KILLING KEA.
BY GEORGE R. MARRINER, F.R.M.S., ASSISTANT IN BIOLOGY, CANTERBURY
COLLEGE, NEW ZEALAND.

New Zealand has its full share of interesting ani-
mals, but with the exception of that strange out-of-
date lizard-like animal, called by the Maoris the tuatara,
the avifauna claims them all. The extinct moa, that
giant of the bird world, is the only bird knowr that
has not even a vestige of a wing; the little kiwi itself
is almost wingless, and is the only bird known that
has its nostrils opening to the exterior at the tip of
its long beak; while among the migratory birds the
godwit holds the record for long sea flights, for it
flies from New Zealand to Siberia and back every
year.

However, of late years the bird that has come to
the front, owing to its strange habits, is the kea. This
mountain parrot - (Nestor notabilis) is somewhat
larger than a pigeon, and its feathers are mostly dark
green edged with black, while under its wings and on
its tail its color is brick red. Its beak is very strong,
and the upper mandible very much curved. The bird
is confined to the South Island of New Zealand,
where it lives among the peaks of the Southern Alps,
which often rise from seven to over twelve thousand
feet in height. However, it does not by any means
always live near the summits of these snowclad peaks,
but is most commonly found just about the forest
limit.

About thirty-eight years ago, a number of sheep
were found torn about in a way that was quite un-
known to the sheep farmers, and so a very close watch
was kept. The result was that several keas were seen
sitting on some sheep and pecking at the wool, and
at another time several keas were seen sitting around
a wounded sheep. At once the keas were condemned
without any further proof, and the slaughter of these
interesting birds which was then commenced coa-
tinues until this day. This was the first and best
instance recorded of the keas Kkilling sheep, and when
the evidence is sifted there is no absolute proof at all
in the record.

This supposed change of an insectivorous and berry-
eating bird to a bird of prey has been the cause of
a long controversy between station owners and sheep
farmers and the scientific men of the colony, who took
the part of the kea.

When the writer took up the question in 1905, after
reading through all the available records, he could not
find one writer who saw the bird kill a sheep, nor was
the name and address of any actual eye-witness given.
Not only was the fact of the kea’s change of habit of
scientific importance, but the loss of thousands of
sheep made it essential that the question should be
once and for all time satisfactorily settled. The writer
then set to work, and collected written accounts from
men who had actually seen the bird killing and
attacking sheep, and the result of this investigation is
published in the Transactions of the New Zealand
Institute, 1906.

Great care was taken to make the evidence authentic,
and in each case the witness had to send in a written
statement that he would be willing to swear to his
evidence before a justice of the peace.

_The reason why so few people have ever seen the
kea at work seems to be due to the fact that the
killing is mostly done at evening or early morning, at
places which men seldom reach until long after the
bird has finished its deadly work. Among my corre-
spondents, over thirty men have actually seen the kea
killing the sheep. These witnesses do not consist only
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of musterers and shepherds, but in many instances
they are either managers of the sheep stations or the
station owners themselves. Summing up the different
accounts, which owing to limits of space cannot be
published in full here, the birds’ mode of procedure
seems as follows: They may attack in ones or twos
or in numbers, but usually one or two birds do the
killing, and the others share in the spoil. The keas
always seem to choose the pick of the flock. The bird

¢ Vegetable Sheep,” Said to Account for the Sheep-
Killing Habit of the Kea.

settles on the ground near its quarry, and after hop-
ping around for some time, it leaps on its prey, usually
on the rump. The movement of the sheep may cause
it to fall off, but it persists until it has firmly perched
itself on the sheep’s back. Then the kea begins it3
operations by tearing out the wool with its powerful
beak, and at last gets its beak into the flesh.

The sheep, which for some time has been moving
uneasily about, gives a jump as the beak pierces the
flesh, and then begins to run wildly about in vain
efforts to rid itself of its tormenter. When, however,
the sheep finds it cannot dislodge its enemy, it seems
to become terrified with pain and fright, and rushes
blindly about, usually at a ‘high speed, the kea mean-
while holding on and balancing itself with out-
stretched wings. When the beast stumbles, the kea
rises on its wings, and settles down again onto the
sheep when it has regained its feet. This awful race
is continued, until, bruised by its numerous falls,
utterly exhausted by its death struggles, the poor ani-
mal stumbles to rise no more, and becomes an easy
prey to the kea.

It has always been supposed that the kea attacked
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THE NEW ZEALAND KEA, WHICH HAS ACQUIRED THE
HABIT OF KILLING SHEEP.

the sheep for the sake of the kidneys, and the first
man to dispute this, as far as I know, was Mr. F. F. C.
Huddlestone. Dr. Alfred Russel Wallace, in his boox
entitled “Darwinism,” after describing the method of
the kea’s attack, says: “Since then it is stated that
the bird actually burrows into the living sheep, eating
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its way down to the kidney, which forms its special
delicacy.”

From the evidence of men who have seen many
sheep killed and wounded by keas, this statement ap-
pears to be erroneous; and of the many correspondents
that have communicated with me, only one states that
the bird eats the kidneys, and later on, the same
writer says: “I have shot many keas by the dead
sheep, and they have vomited up fat.” It appears cs
if, even in this instance, the birds eat the fat rather
than the kidneys.

One reason why people suppose the kea to be fond
of kidneys is that the keas nearly always attack the
sheep on the loin, just near these organs. But this
may be due to the fact that the rump of the sheep is
its widest part, and provides a firm foothold for the
kea, Several witnesses say that it is almost impossi-
ble for the kea to keep on the sheep’s back unless he
perches on this part. Furthermore, when flying after
a sheep, the rump is the nearest and handiest part to
settle on; and as the birds often have to alight on
the sheep when it is running, it is no wonder that the
rump is the part chosen. It naturally follows that
when perched on the animal’s hind quarters, the bird
will commence to pick the sheep’s back at the handiest
part, namely, the loin, which is very easy to tear open,
owing to the absence of ribs. Even the first recorded
accounts of sheep killing mentioned that the birds
attacked the loin. I can hardly believe, as some peo-
ple do, that by some kind of instinct the kea knew
where the kidney fat was to be found in the live
sheep. This latter idea is somewhat upset by the
fact that cases have been seen where the flesh around
the backbone has been eaten, and the kidney and the
kidney fat left almost untouched.

We now come to the interesting question as to how
the kea acquired the habit of killing sheep and eating
the carcasses. This can never be completely answered,
but there are several theories which are well worth
considering, as they throw a certain amount of light
on the reasons for the bird’s change of diet.

I. The Vegetable Sheep theory is certainly the
most popular, though it has very little to recommend
it. The supporters of this theory suppose that the
kea had been in the habit of tearing open the “vege-
table sheep,” Haastia pulvinaris and Raoulia erimia,
in search of grubs which are supposed to live in these
peculiar plants. They are found especially in the
northern half of the Middle Island at an altitude of
from 4,600 to 6,000 feet, and in external appearance
they somewhat resemble a sheep, growing as they do
in the form of cushions often as large as sofas, and
the whole surface having a woolly appearance. It was
supposed that when the sheep first wandered into the
kea’s domains, the birds mistook them for the wool-
like plants, and with the idea of digging out the grubs,
they began to tear open the skin of the sheep. In this
way the keas are supposed to have acquired the
method of killing the sheep and eating the flesh.

This all sounds very feasible, but on further investi-
gation, it is found that the true facts do not support
the theory.

1. Where the keas were first known to kill sheep,
the vegetable sheep do not exist.

2. There are no grubs in vegetable sheep that are
large enough to attract the keas.

3. In places where both the keas and the vegetable
sheep are found, the latter is never seen in a torn-up
condition.

It seems to me that unless further evidence is forth-
coming to support this theory, it must be left out of
consideration.

II. The Curiosity Theory suggests that the kea,
being a very inquisitive bird and fond of investigat-
ing anything at all strange that comes in its way,
when it first saw the sheep wandering into its domain,
at once began to investigate this strange object, and
so learned to tear the sheep open.

III. The Hunger Theory suggests that lack of food
caused the birds to feed on the fat and meat thrown
away at the sheep stations. In this way it obtained a
taste for meat, and soon became daring enough to
attack the living example.

IV. 'The Maggot Theory suggests that the birds first
began to eat the maggots found on the dead sheep,
and soon learned to eat the meat and then to attack
live sheep.

This theory seems to have much in favor of it,
especially when we remember that the kea is naturally
insectivorous. Again, the very fact that the birds
seem fond of dead carcasses rather supports this the-
ory. It is of course impossible to say which theory
is nearest the truth, but I think that there is no doubt
that the main factors that caused the harmless keas
to change their diet and become birds of prey of no
mean order are expressed in the last three theories.

In conclusion, T think that I am justified in saying
that, as far as human evidence can be relied on, I
have conclusively proved that the kea has not only
taken to meat eating, but that it does actually attack
and kill sheep for the sake of the meat and fat.



Avucust 31, 1907.

VARIABLE PRESSURE MECHANISM FOR AIR BRAKES,
About thirty years ago, during some experiments
with air brakes, conducted by the Institute of Me-
chanical Engineers of London, it was discovered that
the friction between the brake shoe and the wheel is
dependent not only upon the pressure applied to the
shoe, but upon the speed of the wheel as well, because
the same pressure at high speeds will not develop as
much friction as it will at low speeds. It is on this
account that the engineer must ease off the brakes as
his train slows down, else a pressure which could
safely be applied to the wheels when traveling at high
speed would, as the speed slackens, develop sufficient
friction to lock the wheels and produce
injurious skidding. With a view to over-
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wheels when the brakes are set, thus lifting the arms
N and swinging the shaft O upward on the upper legs
R as a fulecrum. Should the truck be traveling in
the opposite direction, there would be a downward
drag on the shoes A, tending to swing the shaft O
downward on the lower legs R as a fulcrum. How-
ever, any displacement of the shaft O, whether upward
or downward, is resisted by the springs P. By adjust-
ing the heads on the studs @, the spring tension on
the shaft O may be regulated to any desired degree.
Not until the coefficient of friction at the shoes A
overpowers the resistance of the springs P will the
shoes A be displaced; but with them the shoes carry
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Investigation of Steel-Hardening Metals,

So many investigations have been carried on in
conneciion with the manufacture of crucible steel and
of high-speed tool steels that further advance in this
direction would seem most improbable, but the com-
bination of other metals with steel has now fully
shown that they give it specific properties that adapt
it especially to particular uses. The known steel-hard-
ening metals, in the order of importance of production
and use, are nickel, chromium, manganese, tungsten,
molybdenum, vanadium, titanium, cobalt, and uranium.
The value of these metals produced in the United
States in 1906 amounted to $458,327, of which $393,667

was for tungsten. The price of tungsten,
which has been increasing for a number of

coming this defect of the common air brake,
a valve mechanism- has been devised, which
automatically acts upon the air pipe to re-
duce the pressure gradually.

Our attention has recently been directed
to a new solution of the problem, consisting
of a mechanism that is operated and con-
trolled directly by the frictional engagement
of the shoe with the wheel, varying the shoe
pressure without reducing or wasting the
air pressure. The coefficient of friction be-
tween the wheel and shoe is held at a pre-
determined constant, regardless of speed or
slippery conditions of the wheel. In this
way a maximum retardation of the train
is obtained at the outset, and the same uni-
form retardation is maintained until the
train comes to a stop. The new brake is

years, was quoted at $5 to $6 per unit (1
per cent of a ton) in 1905, and at $12 per
unit in the spring of 1907. Only small
quantities are at present imported into the
United States, as European markets utilize
practically all that is produced in foreign
localities, mostly in Peru and Australia.
Large deposits of tungsten are found in
Australia, and it is not improbable that
sufficient may be obtained there to permit
a certain portion of it to be shipped to
the United States, but for the present this
country will have to look within its own
borders for sources of supply.

The increased demand for the steel-harden-
ing metals has stimulated prospecting for
the ores in the United States, and informa-

called the ‘“Maximus,” and details of the
mechanism are shown in the accom-
panying drawings. Each truck wheel is provided with
a pair of brake shoes A and B, respectively operating
on opposite sides of the wheel. The shoes B are sus-
pended from the truck frame by means of hangers C,
while the opposite shoes A are supported by links D,
which connect them with the pressureregulating
mechanism, as will be presently explained. The brake
beam, which carries the shoes A, is formed at its
center with a yoke E, that extends under the axle and
finds support in a pair of hangers F. A cam groove
@ is formed in the yoke E, which is adapted to receive
a roller mounted on the lower end of a lever H. The
lever is supported at this end in hangers I, while its
upper end is connected to the brake rod J, which runs
to the usual brake cylinder. The brake beam K, car-
rying the brake shoes B, is connected to the lever H
by means of links L, and to the end of yoke E by
means of links M. It will be evident that when the
brake cylinder is operated to move the rod J toward
the left, the lever H, by pressing against the cam @
and by pulling the link L, will draw the opposite
shoes, A and B, against the peripheries of the wheels.
‘When the brakes are set, the hangers C resist the
frictional drag exerted on the shoes B by the wheels.
The links D perform a similar office for the shoes A4,
but are not attached to a rigid body as are the hang-

'Ti.&-.l. o

Details of the Variable Pressure Brake Mechanism.

ers C, and will yield when the frictional drag exceeds
a predetermined limit. It will be observed that the links
D are connected to arms N affixed to a square shaft
0. The ends of the shaft O are inclosed in a pair of
boxes carried by the truck frame. A pair of springs
P, held in compression between the boxes and adjust-
able heads on a pair of studs @ projecting from opro-
site ends of the shaft O, exert a tension on this shaft,
which is sustained by the legs R formed on the shaft
and bearing against the end walls of the boxes. It is
these springs P which govern the amount of pressure
that shall be exerted by the brake shoes on the wheels.
If the truck be traveling toward the right, there will
be a tendency for the shoes A to ride up on the

Truck Equipped with Variable Pressure Brake Mechanism.

the brake beam and yoke E. and by altering the point
of contact of the lever H in the cam groove @G, the
pressure of the shoes on the wheel is eased up.

When this occurs, the brake cylinder is prevented
from exerting a higher pressure by the action of a
bell-crank lever S, as best shown in Fig. 2. One arm
of this lever bears against the square shaft O, and the
arm is adapted to engage the teeth of a rack T. The
latter is connected by means of a rod U with the
piston of the brake cylinder. Normally, the lever S
is held out of engagement with the rack, but when the
shaft O is swung bodily upward or downward. by
excessive friction on the brake shoes A, the lever is
pressed by a spring into engagement with the rack T,
thereby locking the piston of the brake cylinder.

It will be evident that this mechanism may be made
to give any desired minimum or maximum pressure,
by adjusting the normal compression of the springs P.
When the brakes are applied at any speed, they adjust
themselves at once to the friction existing at that
speed, and reduce the pressure at the shoes as the
speed reduces. Skidding is impossible, and there is no
danger of injurious shocks. A uniform retardation
is automatically effected without imposing any re-
sponsibility on the engineer. The brake has been
put into actual service on one of the principal rail-
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tion concerning them is eagerly sought. So
many inquiries have reached the United
States Geological Survey that a special in-
vestigation of the subject has been planned, which has
been assigned to Frank L. Hess. In the course of
this work, which will extend throughout the summer
and into the fall, Mr. Hess will visit South Dakota,
Idaho, Colorado, Montana, Washington, Oregon, Cali-
fornia, Nevada, Utah, and Arizona. The results of
Mr. Hess’s work will be reported in a bulletin on the
steel-hardening metal deposits other than manganese.

Right to Use the Name ‘¢ Chartreuse.”

After a long litigation in the English courts the
Carthusian monks have lost their case in an action
which they brought to restrain the use of the name
“Chartreuse” in connection with the sale of liqueurs
in England. The monks were expelled from France in
1903 and their business of La Grand Chartreuse was
continued by a French government sequestrator,
against whom the action was brought. Justice Sir
William Joyce, in the High Court of Justice, in deliv-
ering judgment said that after the expulsion the
sequestrator became entitled to the business of La
Grand Chartreuse, including the distillery and its
assets and good will. The business now conducted by
the monks at Tarragona, in Spain, was not legally the
old business or a continuation of it. The defendant
had not made any misrepresentations regarding the
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VARIABLE PRESSURE MECHANISM FOR AIR BRAKES.

roads of England, and has thoroughly proved its
efficiency. It applies a varying force, which is 160
per cent or more of the weight of the vehicle at the
commencement of application, and gradually cases off
to 80 per cent. A comparison of the improved brake
with the ordinary air brake is shown in the accom-
panying diagram, and it is found that the former
exerts nearly 70 per cent more pressure, that it
effects 62 per cent more retardation, and that it stops
a train in 38 per cent less distance than the ordinary
brake.

Soft solder deteriorates. If kept for a long time
in a damp atmosphere the metal does not flow readily.

Efficiency of Improved Brake As Compared With Ordinary Brake.

liqueurs he manufactured. The monks’ action was
therefore dismissed, with costs.

. An effective bactericide is announced by Messrs.
Paterno and Cingolani, who have found that one-half
grain of silver fluoride in a quart of water effects
complete sterilization. Experiments were made with
complete success on sewage water infected with vari-
ous injurious micro-organisms, including those of
typhoid, diphtheria and cholera. In each case steriliza-
tion was compiete and permanent. Fluorides are
reputedly very poisonous, but dogs given food con-
taining a small quantity of the preservative showed
no ill effect.
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RECENTLY PATENTED INVENTIONS.
Electrical Devices.

ELECTROMAGNETIC SOUNDING APPA-
RATUS.—W. F. SEIiDEL and E. SASSENHOFF,
Elkhart, Ind. The invention relates to appa-
ratus capable of general use but of peculiar
service upon automobiles, motor-boats and the
like in which it is desirable to sound signals
at will. It may be operated by direct or
alternating currents, and employed as a horn
or whistle, and operated by hand or foot. It
is easily regulated and admits of a variety of
uses.

Of General Interest,

MAILABLE BLOTTER.—G. W. SPEYER,
Philadelphia, Pa. The object ol the invention
is to provide an article, one portion of which
comprises a blotter and the remaining portion
adapted to carry any desired amount of adver-
tising matter and also the name and address
of the person to whom the article is mailed.
On arriving at its destination, the advertising
and address sections may be torn off, leaving
the blotter perfectly clean and fresh for use.

PICTURE-HANGER.—H. N. PaTrICK and G.
T. OGLESBY, Sheffield, Ala. In this instance the
invention is an improved means for hanging
or suspending pictures from walls. It pro-
vides for easily and quickly raising or lower-
ing as required, and for locking at any re-
quired height. The rim of a disk is bent out-
wardly to provide increased space for the cord
when wound on the pulley.

FENCE-POST.—A. M. WEATHERLY, SR,
Rome, Ga. The object of the invention is the
provision of a double metal post which may
be manufactured economically and is rigid and
durable in use. It is adapted for use of boards,
pickets, or wires comprising the body sections
or portion of a fence, and may be used in line
as a part of the fence proper, or as a corner
therefor.

STOVEPIPE.—J. McGHIE and B. Broob,
Spokane, Wash. The invention is an improve-
ment in stove and other pipe-joints and has
for an object to provide a simple construction
which can be easily made and which will ef-
fectually and safely couple the pipe sections
s0 they may be conveniently detached. In prac-
tice the sections may be made with projecting
hook-like tongues at one end and the beads at
the other end for convenience in fitting the
sections together. ’

DINNER-BUCKET.—J. J. BUrNs, Cumber-
land, Md. In this patent the invention is an
improvement in dinner buckets intended espe-
cially for working men and others who may
dexire to take dinner with them, and for heat-
ing the different articles. The bucket will be
found useful by bhotels and restaurants for
sending out hot dinners.

DEVICE FOR TEACHING PENMANSHIP.—
L. G. McCoxNAcHIE, Madison, Wis. In the
ordinary school copybook used in teaching pen-
manship each page contains an engraved head-
line or model and a dozen or more lines under-
neath upon which the pupil endeavors to re-
produce the copy. The inventor s object is to
overcome the above objections by providing a
simple and compact article of novel form.

MEASURING DEVICE.—G. F. CLARK, Tower,
Minn. The object of this improvement is to
provide in one compact implement, convenient
for use, a board or log rule of suitable length,
a short scale to take the thickness of plank or
boards, and a pencil holder and a chalk holder
for respectively tallying the material as meas-
ured, and for marking the area or cubical con-
tents of boards or logs, respectively, as they
are measured.

PHOTOGRAPHER’S TRIMMING-WHEEL.—
L. F. SmiTH, El Paso, Ill. This improvement

relates to trimming wheels, that is, a device|

having rotary cutter, as employed by photo-
graphers for cutting photograph prints, and
similar material, into circular, oval or other
shape, and at the same time when desired, leave
a marginal border around the picture or print,
of contrasting color or tint.

Machines and Mechanical Devices,

WOVEN FABRIC.—J. K. DALKRANIAN, New
York, N. Y. The object of the invention is
to provide certain improvements in selvages
for fabrics, notably woven pile fabrics of the
oriental rug type. The invention consists es-
sentially in a selvage having a selvage ground
warp, and a selvage binding warp interwoven
transversely with the said selvage ground warp
and interlooped with the binding weft of the
woven fabric.

ENVELOP-FORMING MACHINE.—W. L.
BarsTOW, Vicksburg, Miss. The result aimed
at in this invention is the production of a ma-
chine which is adapted to be used for the
purpose of forming envelops about a circular
or letter which is to be sent by mail; the ar-
rangement being such that the envelop will
be formed and sealed at substantially the same
operation. It will be useful in large offices
where a great quantity of mail is sent out.

SHAFT-KEY.—W. E. LaupereaucH, Utica,
Ohio. The invention consists in providing the
main_ body portion of the key with a reverse
taper, that is, instead of tapering from the
head end of the key to the point end,
tapers back from the point toward ‘the*
end. A wedge is placed upon the tapered' side
of the main body and means are provided for
holding the key and wedge in a predetermined

e .
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position. The key, when assembled for use,
is slightly larger toward the head end so that
it can be driven tight in its seat.

FEEDING-HOPPER.—A. JOHNSON, New
York, N. Y. The improvement pertains to hop-
pers for feeding metal crowns or caps for
bottles or other articles having inclined walls
of gradually increasing diameter, to an as-
sembling table. The object being to provide a
device so constructed as to direct and deliver
the articles open side, or right side upward,
for receiving cork disks therein, thus obviat-
ing the necessity. of manually turning the
crowns,; therefore saving considerable time in
the assembling of parts.

Prime Movers and Their Accessories.

FEED-WATER HEATER.—M. L. CABLE,
Greensboro, N. C. The invention relates to
water heating systems designed for use in con-
nection with the feed water for boilers, radiat-
ing systems and the like, in which exhaust or
waste steam from an engine or the like is
utilized for the purpose of heating water, the
stecam and water being combined in a heater
before being supplied to the feed pipe connected
to the boiler or other device. An object is to
get the greatest possible temperature in the
fecd water with the least amount of steam.

WATER-PURIFYING APPARATUS FOR
FEED-WATER IN STEAM-BOILERS.—J.
JORGENSEN, Baldersgade 8, Copenhagen, Den-
mark. In the present patent the invention is
an improvement in purifying apparatus for
feed water, and relates especially to that class
of purifying apparatus wherein the feed water
is mixed with lime water contained in a tank
or vessel, the lime water being supplied to the
feed water at definite intervals.

Nore.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of this paper.

PRECISION GRINDING. By H. Darbyshire.
New York: Hill Publishing Company.
162 6x9 pages; 39 illustrations; 3
tables. Price, $2. ’
The author of this book, who is a well
known contributor to the columns of the
American Machinist on grinding and kindred
subjects, sets forth in this volume some valu-
able information which should be of service to
users of -grinding machines in general. He
deals briefly and to the point with the advan-
tages of grinding, describes various classes of
grinding wheels and methods of making and
grading them, discusses speeds and feeds of
wheel and - work- and the effect on output
and quality of finish, of coarse and fine grits,
hard and soft wheels, broad and fine side
feeds, etc. One chapter is devoted to plain
cylindrical grinding and another to plane sur-
face grinding in which the use of the mag-
netic chuek is taken up along with other mat-
ters pertaining to this line” of operations.
Some causes of defective work such as tem-
perature, improper methods of chucking,
poorly fitted arbors, etc., are treated in a way
that should make this section of the book
especially useful to grinding-machine opera-
tors. The last two chapters of the book are
devoted to laps and lapping, and measuring
tools and gages, both of which subjects are of
importance in connection with the finishing of
precision work.

INDEX OF INVENTIONS
For which Letters Patent of the
United States were Issued
for the Week Ending

August 20, 1907,
AND EACH BEARING THAT DATE
|Seenoteat end of list about copies of these patents.]

NEW BOOKS, ETC.

Fieuring SHIPS. Founded and edited
by Fred T. Jane. London: Pub-
lished .for the Naval Syndicate by
Sampson Low, Marston & Co., Ltd,,
1907. - Price, $8.50. Oblong 4to;
pp. 495.

The 1907 edition of Jane’s “Fighting Ships”
is marked by the accuracy and completeness
which have given to this annual its widespread
popularity, and there are certain new features
added which greatly- enhance its value. The
principal addition is the treatment of mer-
chant ships, photographs of which have now
been given a national arrangement, while at the
end of cach of the principal navies are placed
all liners which are likely to have some war
use as scouts, ete., or which are subsidized.
Silhouettes of these merchant ships have also
been added. Even greater in value is an ad-
dition at the end of the book which includes
in a specific scheme all merchant ships that
are at all removed from the ‘‘tramp’” cate-
gory. The first part of the volume consists of
an illustrated description of each mavy of the
world, over 400 pages being devoted to this
feature alone. The information regarding each
navy comprises, first, diagrams of the various
flags; maps of the leading shipyards with
tables of the docks, building slips, etec.; a list
of private docks and yards, giving their sizes
and capacities; a complete set of identification
and signal silhouettes of the ships of the navy,
from battleships down to torpedo boats, fol-
lowed by excellent silhouettes of the leading
liners; tables of the types of torpedoes used,
giving their principal dimensions, speeds, ete.;
and tables giving full details of the naval guns
employed. This is followed by a tabular de-
seription of each ship in the particular navy
treated, containing all details of guns, armor,
size and speed of ships, etc. With this is a
side elevation and plan, showing by shading
the distribution and thickness of the armor,
and also, where possible, a half-tone engraving
of the ship is presented. Part II. contains a
series of chapters on leading topics of interest
affecting naval development, written by well-
known experts on the various questions con-
sidered. There are tables giving a list of the
warships of the world that are fitted with tur-
bine engines; others showing ships carrying
heavy armor-piercing guns; ships with water-
line belts, and the ships with waterline belts
safe against various types of guns outside of
7,000-yard range. This annual has become the
standard work among naval authorities; and
it will prove a source of continual interest
and information to that increasing circle of
civilians who follow closely the progress of
naval development.

CLiNTON WIRE LATH. Descriptions, Speci-
fications, Applications. Clinton,
Mass.: The Clinton Wire Cloth Com-
pany.  8vo.; cloth; 50 pages.

Although an advertising booklet published
by the Clinton Wire Cloth Company, of Clin-
ton, Mass., it contains a great deal of valuable
information as to the use and possibilities of
this very efficient building matereal.

PirMAN’s DICTIONARY OF COMMERCIAL
CORRESPONDENCE. In English, French,
Spanish, and Italian. London: Isaac
Pitman & Sons, Ltd., 1907. Cloth;
12mo.; 502 pages. Price, $2.25.

A very excellent and serviceable work for
those having commercial relations with forl
eign countries.

Acid, purification of arsenical sulfuric, J.

Raschen et al 863,940

Air and gas mixing apparatus, air-supply-

ing and pressure regulating means for,

E. A Hall c.ooiiuiiiiiiiiiinnnneeenns 863,602
Air brake apparatus, Nelson & Brown..... 863,746
Air brake, combined automatic and -

straight, E. A. Wright................ 863,823
Air brake coupling, Nelson & Brown....... 863,744
Air brake system and engineer’s valve, au-

tomatic, F. B. Corey.........coiueuunn 863,785

Air purifylng apparatus, Clements & Host-
ler

................................... 864,078
Alkyl ethers of aromatic bodies, making,
Engelmann ......ceeeeceinanesarn 863,792
Alloy or compound, metallic,, W. Ruebel.. 864,140
Allbys, manufacture of, W Ruebel........ 864,139
Alluvial deposits, apparatus for recovering
values from, O. T. Crosby............. 863,700
Amusement apparatus, O. Roberts. ... 864,033
Animal trap, A. M. Grubbs....... ... 864,14 2
Automatic coupling, J. C. Sands. . 864,108
Automatic lubricator, J. Farley............ 863,707
Automobile wheel, A. Heidman............ 863,848
Automobiles, compressed air cushion mech-
anism for, T. F. Scott................. 864,141
Bag bottoming machine, F. J. Kuerzi..... 864,098
Bag-holding device, C. F. Asplund......... 863,967
Balance weight, C. E. Pope...... 863,635 to 863,638
Balcony, folding, G. Regondi.............. 863,877
Baling press, W. M. Fitzwater............ 863,975
Barrel supporting device, liquor, C. G. |
Schenck ..ol 893,659
Barrels and similar packages, apparatus
for trussing, Knorr & Stankovich..... 863,925
Bath apparatus, vapor, O. D. Waltz...... 864,052
Bats, machine for making, W. R. Pelton.. 863,751
Bearing, roller, J. Halmasi................ 63,986
Bed for sleeping cars, C. Herendeen...... 863,921
Beds for railway sleeping coaches, con-
struction of, C. Herendeen ........... 864,095
Beet root cutting machine, J. Schulte..... 864,109

Bell ringing motor, C. Simon.......... ... 864,038
Bicycle, motor, S. Panelli..........

Binder, loose leaf, W. M. Wheildon.

Bit brace, A. Larsen ..........e.cccieneann

Block signaling apparatus, W. E. Foster.. 863,913
Blow gun, B. Pike...............0vvvnnnnn 63,753
Blower, positive pressure, F. P. Boland. 863,832
Boat, combined ice and water, J. A. Norton 863,747

Boﬂer G. C. Andrews.......-eceeeenieea.. 863,829
Boiler furnace, smoke consuming, H. H.
Freeman ...........cciiveenennennnans 863,597
Boiler tube cleaner, J. & A. Niclausse.... 863,628
Bolt. See Safe bolt. .
Book leaf, P. Hansen ..........ce.ceuu... 863,988
Books, etc., bafle for the locks of the ad-
justable backs of loose-leaf, J. S. Mec-
Donald  ..vuiiiiiiiiiiiii i 864,136
Bottle, R. H. McCaughey....... . 864,023
Bottle, non-refillable, M. Perez.... . 8 ,631
Bottle, non-refillable, J. R. Hall....
Bottle, non-refillable, E. Hoerichs.........

Bottling machine, liquid, A. Schneider.....
Bowling alley, C. Lufsky................. 8

Box covering machine, J. G. Beattie et al. 863,579
Box fastener, Helmer & Stute............ 863,920
Brake apparatus, load, H. T. Herr........ 863,849
Brake mechanism for railway and other
vehicles, H. E. Brown......... 864,120, 864,121
Bridle ring, W. J. Hiss, Jr.. . 863,992
Brush, polishing, W. Dixon.. 863,790
Brush, tooth, A. Abrams... 864,054
Buckle, skirt and waist, 864,138
Bung, J. Bender.........c.......... . 863,831

Butter preparatively to cuttmg it into in-
(ilvndual portions, device for molding,

M. Medbury ................0... 863,621

Butter separator, pneumatie, L. Lillard 863,859
Butter wiring apparatus, C. Sanderson.... 863,881
Button making machine, E. G. Denniston. 863,702
Cabinet, H. G. Gerner .............ccou.. 63,981
Cabiuet, medicine, J. Haller.............. 863,985
Can cleaning, sterilizing, and drying appa-

ratus, milk, C Hood..... 864,131 to
Can opener, G. M. Ross......
Can opener, C. L. Tisdale

864,133
863,652
863,673

Car and self-propelled sledge, convertible

motor, F. Pfeifer .............c.c.... 863,633
Car coupling, J. W. Malphurs.. .. 864,008
Car door, C. TR .o ooevvennnn .. 864,042
Car, dumping, H. Dougherty. . .. 863,703
Car, metallic, J. L. Levy.......... .. 863,615
Car, mine, Edmondson & Ferguson .. 863,971
Car mcver, G. Bolinger............ . 863,694
Car, railway, H. Cohen................... 863,904
Car roofs, means for conducting water

from, A. H, Funke..............cou... 863,709
Car safety appliance, railway, J. T. An-

Arew oottt 864,058
Car step, extension, J. H. Cameron. .. 863,699
Car underframe, A. Becker....... . 863,580
Car underframe, H. M, Pflager... 863,871
Car wheel lubricator, E. L. Knight....... 864,004
Car wheel oil chamber cover, H. W. Land-

TOCK . 863,800
Cars, hanger strap or handhold for, J. F.

Newton, Jr. ......cc.iiiiniiiennnann. 863,935
Carbureter, H.” B. Maxwell. .. 863,739
Carbureter, E. J. Selley..... . .. 864,037
Carbureter, F. W. Sickles......... .. 864,111
Carpet sweeper, stair, J. W. Ellis. .. 864,125
Carpet wiper, G. Friedman ....... .. 863,598
Casting ingots, A, J, Lustig.....vee......, 863,733

Cement and other products, manufacture
P. Bjerregaard............. ... 864

Cement in rotary kilns, burning, B. H.

Thwaite ............... eetieteienenn 864,045
Centerer, L. Evans .......cceueeeuns ... 863,
Chain, expansible, S. B. W. Covell. 863,836
Channel cutter, J. S. Ramlose...... 863,939
Chaplet, F. Vollmer ......... .... 863,816
Charging device, T. F. & J. G. Witherbee 864,053
Cheese cutter. long horn, W. L. Bridges... 864,119
Churn, O. G. GUSS +.uovuvvvnnnnnnnnneeeennn 63,713
Cigar moistener, J. K. Williams ......... 863,769
Cigar wrapper cutter, L. W. Palmer..... 864,105
Circuit closer, automatic, Pearson & Adams 864,027
Clamp. See Door clamp.
Cleaning rod, thread tip, A. M. Sheakley.. 863,762
Clock, J. C. Burke ....c.ceceeeveecccnccons 864,075
Clock case, C. E. Sanford................ 863,882
Clockworks, spring attaching means tor, .T.

S, Kirstein .....oiiiiiiiiiiiiiiiaen 863,725
Cloth cutting machine, electrical, E. M

Waring  ....ocveiieenernnoenersansnnnns 863,956
Cloth, manufacture of, T. N. Burberry... 863,780
Clothes drainer, J. C. Bliemeister........ 863 176

Clothes rack, Knowlton & Wil-
Hams ..ooiiiiiiiiii i it
Clothes wringer, G. A. Paddock..
Clutch and drum, J. D. Maxwell
Clutch, friction, N. M. Powell.
Clutch, friction, A. Master.....
Coal hmstmg apparatus, A. Suck
Coke extracting machine, E. H.
Coke oven, G. C. Landis..
Comb, C. A. Dunbar
Composite layers, uniting and molding A
Thoma «.vvvieiinrinneennnnnnns
Concrete block mold, E. O. Ricks
Concrete mixer, F. W. Blakeslee
Concrete, etc.,” reinforcing bar for,
Williamson . ...iieeiiiiiiiiiineeaean
Condenser, barometric, H. D. Baragwanath.
Conveyer for metal bars, J. R. George,
863,842,
Conveying apparatus, J. T. Cowley........
Cooking utensil, J. I‘itzgerald .............
Coprer solutions, preparation of ammonia-

locking,

863,959
863,577

863,841
863,590
863,911
863,802

863,801
864,065

863,857

863,962
863,586

863,997

- cal, QUL «vv eeveesns

Copper solutions, purlﬂcatlon of ammoma-
cal, A. Lecoeur

Corn husker, green, _H.

Corn husking machine, green, W. J. Latch-

B 0] o P
Cotton picking or harvesting machine,
Ames & Schwendener ...............
Cotton thinning implement, D. A. Cable...
Countxgg or registering mechanism, F. G.

Coupling, R. Brumbaugh .. .. 863,901
Cow blanket, S. Kilhefner ........ . 864,003
Crane, floating, Bode & Bottcher.. 863,898
Crane, weigh, E. Schenck....... 864,036
Crate, breeding, G. A. Laybourn 864,006
Crate, shipping, R. B. Kelley.... 863,923

Crushing machine, M. G. Bunnell.
Cultivator arch, E. M. Spence..
Curtain, ﬂexible E. H. McCloud

Curtain pole, A! W. Hunter. X 863,993

Curtaing, ete., suspenswn de .
LUAWig. voevevnncnseennnsrnnnnenasans 863,618

Cutter bar ‘rais g and lov ‘ring device, E.
Sattler  tiviiiiieiiieeiiiennenneaneans 863,883

Cutting machine, W. . g

Cymbal and drum playing apparatus, W. E.
JohnSon  .....iiiiiiiiiiii i

Detector bar, W. E. Foster.........

Dish drier and drainer, A. T. Baugh

863,714

863,998
. 863,912
863,772

Dish washing apparatus, S. F. Robinson. . 863,649
Display case, C. A. Weaver......cooeuuuv.. 863,767
Displaying wall paper, etc., means for, F.

C. Schmidt ...........cioiiiiiia. 863,661
Distilling apparatus, wood, E. G. Jewett.. 863,718
Door check, G. Keith.....oovvvviennnn. 863,610
Door clamp, D. DiXOD......eovvvvnvnnnnns 863,789
Door, folding screen, B. F. Patschke et al. 864,026
Door hanger, C. Dipple, Jr.......c.ocu.u.. 863,595
Door, screen, A. Armitage .. 864,059

Dough raising device, M. M. Giil
Dowel for door constructic'y, B. C. Rock-

863,982

=) 863,650
¢ Dress shield and bust supporter, combina-

tion, J. & G. M- Guest..............tn 863,917
Drier, Ashley & Huling ........ 863.830

Drying apparatus, A. O. Dupuy...
Drying cylinder, J. H. Whittle.

. 863,686
Driving mechanism,

variable speed H. A.

COOMDS  vvvvvrvereennneenannnnns . 864,081
Drop and jack, combined, J. 863,629
Dust aspirating apparatus, C. F. Holder.. 863,607
Electric machine, dynamo, L. E, Underwood 863,814
Electric meter, C. E. Holmes 63

Electric time switch, B. Tropp.

Elecglc transmlsswn of mtelhgence, I. 63,852
itsee  .i.iiii i i
Electncal distribution system, W. L. Bliss 863 692
Electrode joint, carbon, F. J. Tome....... 863,674
Elevator safety device, G. M. Peters..... 864,02
Embankments, dams, and the like, facing

for, R. R. L. de Muralt.............. 864,022
Engine, C. De Mattia......ccvvveeeaennnn 863,594

Engine base and shaft bearings therefor,

gas, Turrer & Fricke.................. 864,049
Engine speed regulator, internal combus-

tion, Grouvelle & Arquembourg........ 863,916
Engines, device for preventing racing of

marine, A. J. Maclean .............. 863,735
Envelop, G. W. Bender............cc..... 863,964
Envelop blank cutter, adjustable, C. E. :

Cather ..........c0h ceiiiiiiiiiaaa. 863,588
Envelop cutting machine, Freese....... 863,8

Envelop machines, deliver, mechanism for,

B. Pahlitzsch ...........cccvivuniinn. 863,749
Envelop machines, gumming mechanism

for, B. Pahlitzsch .............co0vcnn. 863,750
Envelop, pay;, E. C. Albree.......... 863,688
Envelop, registry package, I. L. King 863,724

Explosive engine, Fricke & Turner.. 864,143
Explosive subtsances, apparatus for dry g

P. Butler ........ 863,834
Extension table, In 863,994
Fan, 0. Selg ......... .. 863,663
Faucet, G. W. Tribbey. .. 863,953
Feed box, I. L. ROSS.....coveuunereneaanns 863,653
Fiber decorticating machine, manila, C. E.

Dailey tiiiiiiiiiiiiiiiiiii e 863,906
Fiber, production of brown shades on the,

H. Sc D 111 o 863,761
Fifth wheel, W. A. Schleicher ........... 863,660
Filaments out of viscose or similar vis- :

cous material, forming, C. A. Ernst.. 863,793
File, paper, L. A. Cranston .............. 64,083
Filing case, E. G. Sampson............... 863 944

Films, coating nitrocellulose, F. M. Cossitt
Filter, gas, Marshall & Hersey........... 8
Filter press, Arendt & Moore.........

Fire lighting appliance, H. Muetzel...

Firearm, automatic, W. J. Whiting
Firearms, loading device for breech-load-

ing, G. S. Hodges .......cevveernnnnn. 63,798
Fireproof stair structure, E. E. Schachner 863,760
Fishing pole line guide, C. G. & W. F.

Hoerle ...... . .. iiiiiiiiiiiiiiin.. 863,606
Fishing rod, C. A. Tredwell............... 863,676
Flat_iron waxing and polishing device, S.

B = €0 4 o 863,989
Float, non-collapsible, Mower & Johnson.. 863,623

Floor surfacer, cleaner, and polisher, A

Spence et’ al., TEISSU . v s . errrnnn.s 12,681
Flour and feed packmg machine, M

EISOD ittt it iiiennenns 63,596
Flour, bleaching and aging, J. A. Wesener 863,68
Flower support, H. Martens........... 863,620
Fluid conducting pipe, A, L. Breckenridge. 863695
Fluid distributing apparatus, E. J. St.

Croix ... ..ciiiiiiiiiiiiiiiinenn, 863,666
Fluid transferring connector, C. J. Coleman 864,079
Food product, preparing a, 0. Emery .

et al. ........ ... Lo, 863,974
Friction top can, K. S. ckenridge . 863,696
Friction top can, B. H. xannenberg.. 863.721
Fruit gatherer, W. E. Thompson....... 863,672
Fruit jar, N. W. Isley........... 863,995
Fumigator, J. B. McLaren.... . 863,933
Furnace grate, J. C. Bowring............. 864,071
Furnace grates, cleaning attachment for,

Girtanner & Nill ..................... 863,914
Furniture, convertible, B. Rajner.. .. 863,874
‘Furniture standard, W. Irwin.. .. 864,134
Fuse, safety, Sachs & Reynolds... .. 863,656
Game apparatus, J. F. Hardy............. 863,845
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Game apparatus, base ball, 1. J. Roberts. 863,758
Garment clasp, M. B. Gardner............ 863,600
Garment clasp, F. . Lowe... 863,860
Garment stand, J. Wingert. ., . 863,820
Garment supporter, R. E. Ebersole. . 863,970
Gas and air, apparatus for the prod

of mixtures of, L. Karger......... 864,001
Gas burner, Scatterday & Porter... .o 863,658
Gas burner, safety, L. Ljunglof . 863,616
Gas engine, J. G. Ennis .................. 863,838
Gas producing apparatus, J. N. Whitman.. 863,817
Gas tank. portable, A. F. Chace.......... 863,783
Gases. making and delivering, Loomis &

ettt b one I e el e e e e 863,730
Gate. Sce Head gate.
Gate, G. S. Majors......
Gate, B. Van Cleave...
Gate, A. N. Salbmann
Gearing, L. Krieger
Gearing, G. L. Martin
Gearing, J. C. Flowers

Gearing for imparting rotary movement at

high speed, Collins & Hartmann

Gearing, transmission, J. D. Maxweli.....
Glassware, machine for making bollow, A.

BIN& T 0.5 Scotte 1L un e el o e e e
Golf club, G. Legh ...............

Governing mechanism,

Graders, draft rigging for elevating, J. B.

| S S BB 000 0 BaR0a0 000 8000860000 : 863,880
Gramophone records, adjustable rack for

holding, W. D. Alexander 86.5 ‘l(ﬂ‘
Grinder, disk, C. C. Carl ....... 902 |
Grinding machine, G. I’. Ransom
Grinding machine, ¥. Noe.......
Gripping tool, W. Bollwahn
Gun elevating mechanism, K.
Hammer, E. Wheeler...........
Handle bar. C. Altenburger. 5
Harmonica. W. B. Yates... 5
Harrow. F. Gletty .............. .00 863,983
Harvesters. snapping for corn. 5

ot {1 12 Md 0000000 GRGI0000006005006000 863.812
Hasp, J. . Relly . 863,645
Hat, J. W. Sutton .. . 864,040
Hat brim stretching m

[G1d 3 555 60060000000 08 BH6 000 00060000 863.932
Head gate, irrigation, J. M. Taylor . 863,764
Ileating apparatus, R. J. Savage.......... 863,657

C.

Heating device, combination Dblast
haust, F. J. Ballintine................
Heel cushion, P. W. DPratt..

Hinge,

Iorseshoe, .J.
ITorseshoe cal

E. Ganoe
Hoisting apparatus,

A. Suck
Rottkamp
k, G. G. Eichstaedt

Ilorseshoe calk, safety, Belloff & Roth...
Horseshoe emergency attachment. Belioff
Bl 8 oR 000000 060088808008080a060
Ilorseshoes, x\ntlslim)lng attachment for.
A, AL
Hose cart, A. Hnsse
Hose pipe coupling end. \elwn & Brow

Hub attaching device. J.
H.
burner.

ITumidifier,
Hydrocarbon
Ice cream fre

Ice cream freezer.

Iee washer,
Ink well, S.
Inkstand. N.
Intermal  com

Drechsler
Interrupter
Jar holder.
Jewelry box.
Joint clamp,

Journal bearing, F.
utensil,
Kneading machine. dough, A.
Knitting macbine,
H. Thomson
apparatus for

Kitchen

Ladder,
Lamps.

II.

D. Donahoe

apparatus,
L

W. Marler
Smithe . Ll
W. Landes
ezer, H. J. Gerner......... ..
continuous, II. J. Gerner

De

G. Baldwiry, ...
Spanick
bustion engine,

R.
E. Mulro;un
A. W. Farrlngton
H. Stuttle .......
Ilefel
Z. L. Trainham.
1. Keily..
Williams & Swinglel hurst

lighting or extln-

guishlng a number of, Anderson & Ben-

anm, back

Prahm

Lathe applinnce. A, T. And .. o

Lathes, feed device for, J. N. Warner..

Leaf  hoider and tompomx) blndvr. loose,
J. S. McDonald ..........ccvvvuernnnn

Lencogallocyar

iins. making, C.

L B6H051

plate for oil night. J. Steskel
Lantern. A, F. 86.

De Ia Harpe
8

86:3.905
864,015

863,946
. 863,728
833,822

864,062
33,873

.. 863.710
.. 863,669
. 863,664

863,908
863,582

863,681

864,113

| 864, 086

| 864097
. 864.046
L 8G3.722

864,115
864,044

8()3 828

Life saving apparatus. L. D'Elia..........
Lightning arrester. E. J. Berg .
Limb, artificial. T. S. Sandberg.
Linotype machine, D. A. Poe ............
Liquid separator. centrifugal, 3

HArtmann  .ouenbmvasasamsessss s ooosses 864,080
Liquids. apparatus for automatically con-

trolling the tiow of. A. DPriestman.... 863,641
Lock. See P’adlock.
Lock, J. B. Miller...... 863,867
Lock and key, W. Agostini.... 863,892
Locomotive boiler. H. J. Travis.. 864.647
Log turner, H. S. Mitchell..... 863.929
Loom. O. W. Schaum .................... 863,945
Loom shed-forming mechanism. W. II. Red-

ding ... e 863,644
Lubricator, Keefer & Ward..... . 864.002
Luminometer. J. T. Marshall 864,102
Machine toois, electromagneticaliy operat-

ed mechanism for reversing the motion

“of, J. Billeter ........... .. ... .. ... 863,966
Mail pouch handling apparatus,

hanka ... eiiiiit ittt 863,736
Mangie. Thompson & Murphy .. 863,671
Measuring machine, cloth, C. S. Botsford. 864,070
Meat curing and coloring - compound E. P.

Galnes .. .....ii. Ciiiiiiiiieee.. 863.978
Meat, making preserved, ‘i, Kurz..
Meat tenderer, F. C. Jamison ............
Merry-go-round. minfature. J. T.
Metal shearing machine. IH. John

Microscopes, i
Ott

liuminatlng apparatus for, H.

I o L I o e - - BaD DO e BB a0a660 86:3.805
Mill, Chavanne & Oilagnier .. 863.589
Model board, M. Snmmers................ 863.670
\lolqten(-r stamp and envelop, T. H.

................................. 863.599
Molding machine, 0. W. Kelly. 863.611
Molding machine. P. L. O'Toole.. . 864,104
Molding vessels, such as flower pots “an

like, device for. C. Geraedts et al.... 863.711
Motors or the like, brush holder for elec-

tric, TO S. Watson .................. 86:3.683
Mowing machine, fawn, J. II. Auble. . 863.576
Musie case, J. . R. Berwick.......

Musle leaf turner, J. II. Moisan..

Music turner,
Nest, trap.
Nozzie suppor
Nozzle. vent,
Nut wrench,

0il cake forming machine.
Qil cloth, rolling stick for, M.
Reimund & Kjyle &
Schneider & Sohler.............

sighting

Oil cup,
Oil press.
Ordnance
Buckham
Organs,
Weickh

Packing, L.

Padlock, J. B.

Pail, w.

Paper bag machine.

Paper dispen
Scott
Paper

I'artiticning.
Paste jar. L.

Pavement marker.

w.

universal
ardt

packages.
interfoided,
Parallel connected generators,

Young & Brennan..
L. Niemeann
G.

t. hydraulic,
A. N.
vehicle, F. T. Musso........
A. W. French..
F. Anderson

apparatus.
sl wind chest for pipe, G.
RACERRRaAc0aR0onRaCaonGE
Miller
Nichols.............
W. A. Lorenz
cabinet. toliet.
..... ili).p.nhr.uhl.u.q' 5000000 N00NaN0G
Wheeler. . ...

H.

sing

S.

metaliic. E. G.
0. Upham
Blome & Sinek..

G.
8

Pear blight. remedy for., F. M. Buc

Pen, fountain, W. C. Luther..............

Pens and pencils. combined safety clip and
capholder for. 5 L. Grmes 8G3.915

Plano key base, J. W. ¥V s.......... .. 864,051

Piano player, automatic, ‘XW Davis..... 863,592

Piles under water, apparatus for driving,

SN 3 a8 60660 000006000 opO0GEaE0000 863.614
Plling,: metal sheet, F. W. Sklnner.. . 863.886
Piling. sheet, F. R. Dravo.... 863.837
Pipe coupling. A. J. M. Chapp 883.903
Pipes, apparatus for regulating p

J. Broadhead ..................... 63,900
Plane. E. S. Marks.............. , 864,101
Planes, adjustable handle for

Marks .....ieiiiiiiiiiiii i 864,009

Poov and

(13 (14
Star”.5e,
o Automatic
Lathes

Cross
Feed
FOR FINE, ACCURATE WORK
Send for Cataloguc B.
SENECA FALLS MFG. CO.
695 Water Street,
Seneca Falls, N.Y., U.S. A,

WORK

Engine and Foot Lathes

MACHINE SHOP OUTFITS, TOOLS AND
SUPPLIES.

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnatl. 0.

BEST MATERIALS.
MANSHIP.

BEST
CATALOGUE FREE

THE RIGHT SPARX

automobile, metor boat or shuonnn engie,
The Dayton Eleetrienl Mfg. Co.,
Bes ua at the Automobila a,d Motor Boat Shows.

for igmiting your auto, beat or
engine cnnguly ways by had by Lei’:
{ug your storage batteries charged by
the Apple Battery Charger.
A dynaino that keep. sthe batteries
always full of the right kind of cur-
rent for ignition purposes. To learn
more about “ floating the hattery on
the line,”” wiite for our Bulltin
B-1.  Specify this outtit on your

DY NEL Cinle S, Dnlnn. Ohlo

ORIGINAL BARNES

Upright I)nlls|

Positive
Feed
10to 30-inch Swing
Send for Driil Catalogue.
W. F. & JNO. BARNES CO.
(Established 1872)
1999 Ruby St., Rocklord, 111,

.‘ﬁ.ﬁ D{‘
@

0
Mapt

G. BH.

30H. P. 150 1bs.
CURTISS MANCFACTURING

Motors

y for airships and other pur-
poses where lightand power-
ful enxines are required.
1 to 8-cylinder. 33§ to 40 1L
P. Adopted by War Depart-
ment. Send for catalogue B.
Co.

Hammondsport, N. Y.

The K-W Magneto

For jump spark onmly. Just the
thing for your Automobile and
Motor Boat., Does away with all
batteries. Will start the engine
easily. Price, $35,00.

THE K-W IGNITION CO.
27 Power Ave., Cleveland, O.

157

YOUR Wife and

Little Ones Should be
Protected by Life
Insurance in

The Prudentia

PRUDEN

HAS THE

STRENGTH OF
GIBRALTAR

Convert
Your

MOTORCYCLR EQUIPMENT (0., 5 Lake, Hanimondsport, N. Y.

Bncycle "a” Motorcycle

Send for Booklet by Dr. N. C. Schaeffer, Supt.
Public Infruction, Pennsylvania, showing how L ife
Insurance will Provide an Income for Your Family

at smal] cost by attaching
the self-starting Erie
H.»P. Power Outfit.
This includes all parts.
Anyone can easily makea
| powerful motorcvcle,
J/ Speed 2-30 miles an hour.
/ 2-?H P. Motorcycles.
Send stamp for either catalog.

The Prudential Insurance Co. of America
Incorporated as a Stock Company by the

JOHN F. DRYDEN,
Prest.

State of New Jersey.

Home Office :

Dept. 121 NBWARK, N. J.

STEAM PIPE AND BOILER COVERINGS.
ASBESTO0S PACKING (For all purposes).
ASBESTOS FIRE-RESISTING SEJENTS
ASBESTOS BUILDING MATERIALS.

M. W. JOHNNS-MANYILLE CO.
New York, Milwaukee, Chicago‘ Boston, Philadelphia, St. Louis. Pittsburg, Cleveland, New Orleans, Kansas
City. Minneapolis, San Francisco, Los Angeles, Seattle. London.

Asbestos and Magnesia Products

M ASBESTUS ROOFING.
ASBESTOS F. CS.
KEYSTONE HAIR INSUL&‘I’DR.
ELECTRICAL SUPPLIES.

Peerless Balanced (5250

Blow-off Cock

Does not Leak!
D Does not Bind!
Does not Clog!
Stops Waste! Easy to Operate!
No Packing! Balanced by Pres-
sure! High-grade Material!

from 4 to 20

Evmo $275.

“SUCCESS ”
AUTOMOLILE
The Original Auto-Buggy
Practical, durable. economical and
absolutely safe.

steel-tired Auto-Buggy.
for city or country use.

1207 Model has an extra powerfui
engine. natent ball-bearlng wheeis:
Also 10 h. p.,

ritetor descriptive literature.

SUCCESS AUTO-BUGGY MFG. CO., Inc., St. Louis, Mo.

400

A light, strong,
"Suftable
Speed

miles an hour. Our

Rubber Tires, $25 extra
Address

Saves itscost several timesa year
in Boiler and Fuel Economy.
The best Cock ever devised for
high pressures of all kinds. Full
particulars upon request.

American Tap-Bush Co.
1174 Jefferson Avenue
DETROIT, MICH.

Mixer

The Perfect

WELL

Over 70 sizes and styles, for drilling either deep or
shailow welis in any kind of soil or rock. Mounted
on wheeis or on siils. WIthenginesor norse powers.
Strong, simple and durable.
operate them easily. Send for catalog.

WILLIAMS BROS..Ithaca, N. Y.

DRILLING
Machines

Any mechanic can

The Smith Mixer

Thoroughly mixes Con-
cretein less time than any
other machine made. Over
2,500 in use, made in six
sizes. The most efficient
mixingdeviceknown. Send
for Catalogand Facts

Order direct from our

| days' free trial.
feed for years,
1.2

Very heavily made o
beautifully finkhed, wit

features. 'Our large Stove
the greatest bargains ever offered,

Marion, Ind.

“*‘Hoosier Steel'’

Stove Facto
and save for yourself all Jobbers' and Dg[era‘

vie profit- Hoosier Stoves and Ranges

*The best in the world.” Are sold on 30
JB5-We pay the freight.
backed by a million dollars.”

uel savers and easy bakers,” {
f highest grade selected material,
many new improvements and
and Range Catalog shows

" I3 wrlte for Cainlog and Special Free Trial Offer
Hoosier Stove Co., 257 State St.,

THE NORWALK
BRASS CO.

For All Purposes
NORWALK, CONN.

Guaran-

*‘Hoosier
Oak’’

Planter marking attachment, M. Speurath. 863,665
Planter, speol adhesive, P. S. Bauer...... 864,063
Plnstlc or Lcmvntltlmw material, support
1ade of, G. I (S 080000000006000 863,821
I’ln)ers friction pad for nutomatic, .J. W.
DaviSEER. . FEET rrr R . P E Ry o
Plow, steam, J. Joyce, Jr........coocvunen. 8

Portable furnace and anvil,
Potato sorter, B. H.
Power apparatus, W.

P’ower, production of tluid for, l«‘. .\lllle 40
Power transmission device, . I’. Warner..
Printer’s furniture, S. II. Emanuel........
Printing machine, rotary web, R. D. Coy..
Projectile, armor piercing, J. L. Brown..
Protective device, L. Emery .............
Pulley, friction, M. M. Bierline.

Pump. P. A, Myers ............o.....
Pump closet, yacht, W.

PPump, gear, G. Callan..

Pump, rotary, C. Enke .

Race stariing gate, E. M. Sprich..........
Rack. See Clothes rack.

Rail bond, B. Wlllard .........

Rail joint, R.
Rail joint, G.

A. Dinsmore .
R. Clifford ....

Rail joint, W. B. Michel...

Rail joint, M. Kalina ....................
Rail supperting device, J. W, Carraway...
Raliway signai, F. M. Collord et al......
Railway signal deviee, W. Michel.........
Ratiway signaling, controlilng apparatus

for. P. J. Portmman ... ... ...l

Railway tie, 8. II. Warren ......

Rafiway tie, T. G. Hamiiton

Rake attachment, garden, [P

Razor, safety, F. I Wilcox

fRazor strop protector, S. D. 5

Relay. J. B. Strubie.................. 5 86.3661
Reicase, slow speed mechanical, 5

Neubert ....... it iiiinnnnennns 863,934
Rock drill, hydrocarbon, J. V. Rice, Jr 863,646
Roiler, conical spirally wound, C. S. Lock-

(0G0 NNSSEREEINRNARE. . S s 863,729
Roof for mausoleums, vuults ete., J.

MOOTE vttt i e 863,930
Rope-laying machine, C. \\ Sponsel. . 564,039
Rotary engine, R. E. Krause....... 863.727
Rotary engine, I’. Schuller................ 863,809
Rotary engine, Mitschow & \intemute 864,019

Sad iron, J. J. Lucas
Sufe Dbolt, burglar proof,

EXI T ({00000 0006006000 85506060600 863,584
Safety pin, E. S. Alken ........... .. 863,826
Sash balanee and lock, U. IL Hill. .. 863,797
Sash cord fastener, I. K. Gilbert. .. 863,712
Sash fastener, A. Monfaicone. .. . 864,020
Sash weight, C. E. Pope 863,634
Scaffold, D. Flatley .....................

Seal, eclectrical socket, L.
Seed huller, cotton. J. C. G
Sewing machine fan attachment. .

Hartmann ............cc.ceueueernncne 863,990
Sewing machine work holding and feeding

device, buttonhole, L. B. Allen. 864,117
Shade guide, window, A. B. Rush......... 863,655
sShade rollers and the like, support for,

IL A. Blerley .................c...... 864,067
Shade trimming machine, window, A. C.

(e 5 0050 0000000000000500000000000000 863,601
Shaft coupling, A. C. Leiainger 863,928
Sharpener, blade, J. II. Rewnnardt.. 863,879
Shirt waist, 1. Muller .............. .. 863,869
Shoe polisher. 1. €. Bluthentbal ......... 863,693
Shuttle box metions, muitipiier mechanism

for, L. W. Lutton .......... e 863,862
Sifter, ash, 13. C. Clark ................. 863,967
Signaling from moving trains, electrically,

A. D. Jones ...t . 863,609
Signallng, system of selective electric, N.

7 O ([ 0 0 O OIS 863,875
Signaling system, selective, W. W. Kidney 863,924
Signaling systems, controlling mechanism

for electric, W. 1lI. Giiman............ 804 129
Sink, M. Acker ...............

Skate, C. K. Iloerle
Skates, safety wheel for roller, R. I
TS T B I R S o D56 N o0 00000

Skirt and trousers hanger, G. H. Wheary.
Skirt gage, dressaaker's, W. L. Tucker..,

Sled brake, J. Anderson
Snap switch, F. W. Saufor
Snow locomotive, 1. Q. A. I 5
Snow er ice. removing, J. S. Lang.
Snow plow, W. C. Vague .........
Snow, removing, J. S. Lang......
Spark arrester, J. II. White
Spark arrester, C. C. Armstrong.
Spark plug, C. A. Mezger ...............
Spinning mule, self acting. J.
Square, L. W. Kaempf ..................
Square, folding, E. S. Marks....
Stamp, hand, F. A. Cram
Stawmping press, foil, 0. Blankmeister....
Steam boiler, Morgan & IHastlings...
Steam engine, J. D. MacLachian.
Steam trap, tilting, G. W. Hayden. 5 S
Steel, manufacture cf, J. W. Spencer..... 863 -(‘»-5
Steel plnnls apparatus for, Croekard &
Hosking ... ..o, 863,968
Stereoty e plate casting apparatus, . I
Bechman ...t 864,064
Stock and die, F. W. Reilly ....... .. 863,756
Stone cutting machine, A. F. Jones .. 863,851
Stove, heating, B. J. Taylor......... .. 864,041
Stove, vapor, A. Akeson ..... .. 864,116
Stovepipe, B. . Rudderow .. 864,034
Strainer, J. D. Tyler ........... .. 86G3.813
Strip serving device, W. RB. Ilatch. . 864,004
Switches, dial plate for, H. R. Sarge 863,808
Switches of electric vehicles, means tor
operating the controliing, L. Krieger.. 863,613
Tank. See Gas tank.
Tapping muachine, W. Boyd............... 864,072
Tecaching or demonstrating apparatus, II.
. Fox-Esmond ...................... 864,090
Telegraph and teicphone cabie core, Diesel-
horst & Martin .................. ..., 863,969
Telegraph key, H. S 863,810
Telegraphy, I. Kitsee 863,853
Telephone call beli or ringer, W. Kaisling 863,720
Telephone receiver and transwltter, com-
bined, R. F. Ludlow ................ 863,617
Telephone signal gystem, H. M. l-‘ldred . 863.705
Thermostat, J. M.  Horner ............... 863,608
Thread holder. F. R. ISent................ 863,723
Threads into skeins, reeling of, M. Waddell 863.766
Ticket making machine, pin, J. P. Kuhns. 864.005
Tie plate. W. McKee.............. 863,626, 864,137
Timer. Butler & Peterson ............... 864,077
Tire, armored pneumatic, Avery & .Judd.. 863.689
‘lire. elastic, Smith & Kdwards........... 8
Tire tightener, H. L. Rutledge....
Toaster or broiler. F. J. Mashaw..
Tobacco pipe, 0. A. Buse ........
Tongs. plowshare. J. B. I offinan
Toothpick receptacle. R. Beckmann.
Toy combination savings bank. E. H
Track motor. F. J Ritter ...............
Train line connection, F. Hammer
Troiley, N. J. Greenison
Trolley device. S. E. Belcher.......
Trousers supporter, R. M. Ilunter..
Truck, H. L. Myers ................
Tug coupling. hame, F. A. I.erch...
Turbine, elastic fluid. F. R. C. Boyd.....

Turbine governing mechanism. .J. G. Callan
Turbine, wind, Iligby & Miiler........... 86
Type casting machine. II. M. Duncan et ai
Type machines, composing mechanism for,

A. J. Benton ...t 863,965
Type matrices and other bodies, machine

for grinding. . H. Plerpont.......... 864.030
Typewriting machine, D. Briggs.. .. 863.697
Typewriting machine, 0. W ood\\unl . 863,890
Typewriting machine. G. A, Seib......
Typewriting machlne. G. F. Stiilman.....
Universal joint, J. D. Maxwell........... R(‘A 014
Vacuum creating and nmlntninlng appa-

ratus. Manvers & DPhllllps............ 863.86:3
Valve for motors. J. . Pierce ..... 863,752
Valve, gas engine inlet. Housum & 863.922
Vietiicle .brake, N. J. Rlce . 864.031

:t brake, A. J. Baity ....... 864,060

© ¥, drop body, A. P. Bowman 863.585
Yehicle, foiding, R. J. Ehlers....... 863,972
Vehicle, motor, C. Messick, Jr............. 863.622
Vebicle, power driven, JJ. A. Herzog...... 863.604
Vehicle propelling means, J. A. Russell... 863,759
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Classified Advertisements

Advertising in thls column is 50 cents a line.
than four nor more than ten llnes accepted.
seven words to the line.
panied by a remittance.
request.

No less
Count
All orders must he accom-

Further information sent on

BUSINESS OPPORTUNITIES.

RARE OCCASION.—QUADRUPLING OF CAPITAL
WITHIN ONE YEAR. THE EKEET HIGH RE-
SISTANCE FIBER-RUBBER is the coming genuine
article for all modern steamrequirements. Jlicensees
for America and Engiand: Goodrich Company, Akron.
The valuable Ekert Patents ot the Eurepean conti-
nent either gold or given to a syndicate. Only serious
offers to the ‘proprietor, Fred. M. Ekert, Akron, Ohio.

AN EXPERIENCED MANUFACTURER of tinest
ladies’ underwear and French hand embhroidery. having
a machine that wlll revolutionize the manufacture ot
foods never before made; seeks partner with capital.
nquire daily uncil 8ept, 15, ’0%. K. Mayor. 713 B'way, N.Y.

PATTERN LEI'TERS AND FIGURES (White Metal
and Brass) for use on patterns for castings. Large vi-
riety, prompt shipments. Send for catalog. H. W.

Knight & Son, Seneca Falis, N. Y.

INV ENTORS, MANUWACTURERS! — Special ma-
chines designed, built, repaired, and experimental work
executed in a well-equipped macbine shop. J. G. C.
Mantle, Mechanlcal Engineer, 107 Park Ave., New York.

PATENT'ED ARTICLES in wire, brass and other
metals made to order. Stamping, press work. Prices
reasonable. Special low prices to established trade.
The Fischer Mfg. Co., Paterson, N. J.

LOOK BEFORE YOU LEAP.—I bave complete plant
and facilities for investigating and working out mecha-
nical industrial propositions. Get my opinion before
and after Investing and secure the facts in the case.
It may save you money. Highest references. Write
J. Archtbald  Manahan, Advisory Engineer, 1901-1987
Park Avenue, New York.

BUSINESS METHODIZERS.

GESUNDHEIT (C.E., M.E.) OSGOOD CO., Manufac-
turing Engineers and Business Methodizers. Practiecal
successful developers of earning power. Unexception-
awle references. 43 Cedar St.. N. Y. Phone 460 John.

PATENTS FOR SALE.

FOR SALE OR ON ROYALITY.—Patent No. 862,506.
‘The invention relates to new and useful improvements
in endless belt rubber stamps. H. Pearlman, 223 East
113th Street, N. Y.

PATENTS WANTED.

OFFICE HELPS OR APPLIANCES WANTED.—~
Convenient novelties for busy offices. Bright ideas
Eurchased or manufactured and sold on royalty. Pax
ompany, 121 West {2d 8t., New York City.

AGENTS WANTED.

AGENTS WANTHD. — Big profits; Gre-Solvent
cleans hands 1nstantly ; removes grease, paint, ink, etc.;
every mechanic buys; get sample and terms. Utility
Co., 646 West 44th Street, New York.

EXCLUSIVE AGENCIES GIVEN.—We want a good
man 1n every town to sell first-class electrical special-
ties during spare hours to bouses, stores and especially
factories, sy sellers and good big profit. rite for
our Sole Agency. Hill-Wright Electric Company, 105
Reade Street, New York City.

POSITION WANTED.

AN ENERGETIC YOUNG MAN, thirty-three vears
of age, with Seventeen years’ experience in iron and
stegffoundries and modern up-to-date business ideas,
desires position as Superintendent or Manager of steel
foundry. Best of referencesgiven if desired. Address
sSuperintendent, Box 773, New York.

MOTION PICTURES.

I'HE MOVING PICTURE WORLJ, weekly, 10 cents
per copy; yearly subscription. $2. The only paper de-
voted to the moving picture, jillustrated song and lan-
tern lecture field. oving Picture World, Box 450, N.Y.

MODELS & EXPERIMENTAL WORK.

INVENTIONS PERFECTED.—Mechanical Drawings,
T'ools, Dies, Special Automatic Machinery and Novel-
ties mamuractured. The Victer Model and Novelty Co.,
I’hone 3359 Worth, Corner Pear! and Centre Sts. N. Y.

AUTOS.

ON ACCOUNT OF THE NUMEROUS INQUIRIES
we have recently received for chauffeurs, we have de-
cided to open a department that will enable you to be-
come an experienced automobile driver and mechanic.
Special course for those out of town. Write Automo-
bile Exchange, 1416 Broadway, New York City.

AUTO ACCESSORIES.
AUTOMOBILE ACCESSORIES of everydescription.
Lamnps, (senerators. Gas Tanks, Speedometers, Plugs,

Coils, Batteries, and in fact everything for a motor car
at prices that no other house can compete with. Cata-
logue free on request. Reterence any commercial
agency or any Buffalo bank. Centaur Motor Co., 51
Franklin Street, Buffalo, N. Y.

PHOTOGRAPHY.

PHOTOGRAPHERS, wewant toget youin the babit
of reading the American Photograpber and Camera and
Dark Ro m, the biggest and beat. Photographic monthly.
The yearly subscription {)rice is $1.50, 15 cents monthly
at news dealers. We will send you four numbersas a
trial subscription for 25 cents in stamps or coin. Am-
erican Photographic Pub. Co. 361 Broadway, New York

SOUVENIR POST CARDS.

F COLLECTORS.—For23c.wesend =) souvenir postcards
atnd 6 mcnths oldest and largest monthly (100 pages) on
stamps, coin s, post cards, curios, mninerals, relics. .Ads
pay, lc. word. West & Collectors World, Superior, Neb.

BOOKS AND MAGAZINES.

DEEP BREATHING.—How. When and Where. A
f4-page illustrated book on this vital subject sent on
receipt of 10 cents. FKor information address P. von
Boeckmann, R.S., 750 Bristol Building, 500 I'ifth Avenue.
New York.

SCHOOLS AND COLLEGES.

PRACTICAL INSTRUCTION in the engineering use
of Algebra, Geowetry, Logarithms, Trigonom etry, Slide-
rule, Planimeter, Perspective and Scales. All by mail.
Geert Blaauw, 20 Broad St., 20th floor, Room 12. N. Y. City.

SEASICKNESS.

SEASICKENESS and Car Nausea prevented, Brush’s
Remedy (Elixir prophylactic). Guaranteed perfectl
Harmless. The only preparation that has never failed.
tree booklet @;éovmg these statements sent by Brush
Chemical Co. Broadway, N. Y. All druggists &1 per
bottle.

MISCELLANEOUS.

WAN'TED.—1 warnt 380,000 kilograms of chemically
pure mercury chloride (cerrosive subliimate) perJyeur.
Send me offers C. L. K., Antwerp, or Rotterdam. M.,
243. Address J. H,, Box 777, New York.

WANTED, Platinum Scraps, We pay $1.05 per dwt.
for clean Platinum Scraps. Send by registered mail
for safety. Address National Refinery, 249 'l'aylor Ave.,
Newport, Ky.

WANTED manufactured for us a sheet in metal or
otner material, 16x31 inches, with about 150,000 fignres
stamped on same in a clear, readahble type. We have
thie tigures prepared. Address E. J. Meilicke & Sons,
Limired, Hanley, Saskatchewan, Canada.

OUR VACUUM CAI’ when used a few minutes each
day draws the blood to tne scalp. causing free and nor-
mal circulation, which stimulates the hair to a new,
heaithy growth. Sent on trial under zuarantee. Write
for free particulars. The Modern Vacuum Cap Co., 617
Barclay Block, Denver. Col.

Vehicle running gear, .J. Beers
Vehicle spring, M. I. Senderl
Vehicle turning gear, I, MceGr
Vehicle wheel, Van Etten & Brow
Vehicle wheel, J. Alfoatti......
YVchicle wheel, A. L. Finnell.. ..
Vehicle wheel, Schuyler & Hyle .

Vending machine, L. €. McLouth.......... S63.743
Vending machine for postage stamps and

the like, uutomatic, 0. Oelving....... 8(4.025
Vinegur apparatus. Spink & Norton. .. 863049
Vinegur making . S63,950
Vise, C. Wi - 863,819

Voting machine
Abbott
Wafer machine;
Wagon brake, J.

. 863,687
. 864.028
834,073

sugar, .
Bubb

Wagon unioading attachment, W, R63,858
Wall, building, W. Curlett 853,786
Wall tie] W. V. E@inz . .o mmicesss 863,919
Washer.  See lee washer.

Wasbing nachine, C. E. Mitchell.....,.... 564,018
Washing 1 hine, G. W, Froelich SG4.127
Washtub. ationavy, 8. FFeust .. 863,910
Water closet, R. Brouks. ... . 863,778
Water closet. N. Irost ..................

Water closet bhowls, automatic opening and

closing device for, H. Atkinson
Water eclevator. compressed air, 1.
Water heater, 5. Rooch
Water hoisting appavatus, J. (. Norville.
Weighber, automatie, C. L. Gardner
Weigher, vehicle, J. R. Ifarrison...
Wheelwright machine, J.
Whip holder, W. J.
Window cleaning device, F. J.

Jackson

Wire stretcher and splicer, G. \W. Riker.. ()

Wood preserving apparatus, P. G. Burns.. 84,092

Woodworking tool, Clare & Johnston...... 8G4,122

Wroneh, N. LYON ... iiiiienrnnreeenaaannn S64,00T

Wringer clamp, A. W. Walker. RG4,6740

Yeast, wmakmng, C. H. IFolt............... 863,976
DESIGNS.

Badge, . L. Merriam ............c000un.. 38,749

Bottle, C. M. & 1. K. Brooke.... ... 38,755

Cigar band ot wrapper, L. C. Wagne

Lamp, gas, A. Rector.............

Phonogruph cabinet, J. Herzog.

Radlator, H. 1. Offterdinger..

Razor, safety, F. H. Arnold. oo & 4

Scale base, \V. I'. Stimpson................ 38,759

Spoons, forks, or similar l

for, F. 1i. Pretat

Vending machine face plate,
Watchecase, C. V. Bates

TRADE MARKS.

American Aucust 31, 190%.

It writes your bills with double the speed of the pen.

It writes bill and charge sheet at one writing—no more need
for separate charge entries.

It writes, at the same time, any additional charge or order
copies that your system may require.

It adapts itself perfectly to your system or the needs of any
business,

It improves system, insures against errors—makes short cuts
which were impossible under former methods.

It extends the field of the typewriter to form and tabular work
of every kind and description, and always with an immense saving
of time, labor, and expense.

Send for our illustrated booklet on the Remington Billing Typewriter

Remington Typewriter Company
(Incorporated)
New YorKk and Everywhere

Allo_‘és, metallic, Thosphor-Bronze Sinclting
05 555000 .
Anestheti Andolin  Ge wit  be-
schrankter [Ilaftung .................. 64,654
Automobiles and parts thereof, II. Il IFrank- {
lin IMfg. KoL | s i el st ool 64,706
Baking powder, lye, soda, ete., Hamill
(055 5060000066000 058 600G 00 660 6 OTHEEES 64,687
Balms, Dodds Medicine Co. of U. (4660
Beef and hacon,

64,746
. 64,805

............................... .. 64,683
Beverage, - carbonated, .} 8. McDaniel. ... . 64,792
Boilers. hot water and steam, Wm. II. DPuge

Boller Co. ..... 5000000000000 0 $4.673 61,60
Books,  pamphlets, :, printed,
Rogers & Co. voviviiniiinniiiinnenn. 4,797

Boots and shoes, leather, Bioomingdale I
Boots and shoes, leather, B, W. Burt & e
Boots and shoes, slippers, and soles therefor,
certain, Edwin C. Burt Co. .
Bread, F. L. Shepard .
Butter, Blue Valley Creu
Candy, Pacflic Coast Biscuit Co...
Candy. ho.bons, and ice cres
Estate ..............

Canned salmon, Pillar Rock 1 ing
Canned smoked sardines, Bergen Canning (o. 64,719
Canned vegetables, Fuller Canneries Co.... 61,730
Caramels and caramel paste, Borden's Con-

densed Milk Co. .................... ... 64722
Caramels, caramel paste. and chocolate, Bor-

den’s Condensed Milk Co. ............. 64,723
Cheese, Leon C. Magaw Cheese Co... 64,723
Chocolates, Touraine Confectionery o 64,764
Chocolates and candies, Allen-Day Co. ... 64.716
Chocolates, bonbons, and chewing candies,

Bradley, Smith Co. 1 64,725 |
Cigars, J. J. Schaefer . 64667
Cigars, F. Rodriguez y Ca. . 61656
Cigars, cigarettes, #nd tobe !

64,671

(49 Bl eEcEb00 08 00600000
Cleansing  compositions forr ale  and  beer
pipes, M. MacMahon ........... ... ..., 64,743
Clocks and  watch movenwnts. W, (. Ball.. 64,718
Cloth and piece goods, certain, M. Roscn-
Laum's Sons . 64,798
Clothing, certain, Aitken, Son & Co... . 64.768
Cocoa and chocolate, W. M. Cahill. 64.720
Coffee, Merchants Coffee Co
Coffee, N. Hamill Co
Coffee, A. Schilling

Coffe and tea, Oliw B
Coffces and teas, G Tea Co. ..
Confectionery, certain, Bradley, Smith
Cordial, ginger brandy, L. W. De Reus

Dyeil g, color-setting compound used in,
Flhardt Sohme ... . .. ... oo,
Sarthenware  lavatories, bath  tubs.  ete..

Crane & Bazhkus oo...ovvinovene. iz
Bifer N R
Fertilizers, Virginia-Carolina Chemical Co. ..
Fire extinguishers chewical American-La

France I'ire Engine ¢
IFloors.  dressing  for bard

Hay’s Sons
I'lonr, wheat,

Rea-Patterson Milling Co

Flour, wheat, I'. Schroeder ...........
I'lour, wheat, D. Stott .......... .. 64.761
Flour, wheat, Feeeburg Milling Co. . ... 64,781
Flowr. wheat, rye, and buckwheat. W ern

Star Mill Co. ... 64,809

Fruit extracts, C.
Glue. solid and lignid, Commonweulth Glue

64,729
64,697

. 64,702
1,816
IIats and bat frames,
(¥4 (02 ll 665006000000 0605800000060008000000
Ileadwear, certain, Joseph Pfeifer Clothing
BN © c Otk o O oA SR
Hose nozzles. Kelly & Jones Co.
Ilosiery, Home Hosiery Co.....oviveiinn E
Numinating  prisms and  vanlt, door. ete.
lights, American Bar-Lock Co...........
Ink removing solution, k. & . Manufactur-
ing Co. .iviiiiieiiiy il
1ron, pig. Alabama
Iron Co.

64,817

64,661

. 64.603 |

The Scientific American
Cyclopedia of R.eceipts
Notes and Queries

| REVISED EDITION
15,000 Receipts 734 Pages Price $5.00

MAILED TO ANY PART OF THE WORLD

HE SCIENTIFIC AMERICAN CYCLOPEDIA OF RECEIPTS,
T NOTES AND QUERIES has had an unprecedented sale. It has
been used by chemists, technologists, and those unfamiliar with the
arts, with equal success, and has demonstrated that it is a book which is
useful in the laboratory, factory or home. It consists of a careful compila-
tion of the most useful receipts, and information which have appeared in the
SCIENTIFIC AMERICAN for more than half a cen-
tury. Over 15,000 selected formulee are here collected,
nearly every branch of the useful arts being represented
Many of the principal substances and raw materials used
in the arts are described, and almost every inquiry re-
lating to formulee will be found answered. It is morc
than a receipt hook, as in most cases it gives all
the standard and special formulee, thus enabling the
reader to find a receipt which fits his peculiar need. An
alphabetical arrangement with abundant cross references
makes it an easy work to consult. Those who are en-
gaged in any branch of industry will find this book of
the greatest practical value, and we especially commend it to those who are
in search of an independent business, as they will find many formule for the
manufacture of salable articles which will be worth many times the cost of
the book. The Appendix contains the very latest formule as well as 41
tables of weights and measures, and a Dictionary of Chemical Synonyms.
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Scientific

of the
\VittbuardhDustrict

The choicest, most advanta-
geous industrial sites in the
Pittsburgh District are at

KOPPEL, thirty-five miles
from the center of Pitts-
burgh.

Koppel has

Unexcelled shipping facilities—
cheap freight rates—

natural gas and cheap coal—
an electric power plant.

It wants :
Industries, large and small—

Stores and business houses to meet
the demands of a rapidly growing
town.

It offers :

Exceptional opportunities to the
manufacturer who wants a choice
location in the greatest industrial
center in the world—

‘To the retail business man who
wants to get in on the ground floor
and grow up with the town—

To the builder who wants to take
advantage of the insistent demand
for houses.

KOPPEL is a town full of opportunities.

Write fo-day for the booklet.

KOPPEL LAND COMPANY
1606 Machesney Bldg., Pittsburgh, Pa.

|

EALED PROPOSALS.
PRDI’()‘IAI* FOR PLUMBING AND CONCRETE
ORK. (ffice of the Constructing Quartermaster,
Fort Bll'lll Texas. August 10, 1907, proposals, in
duplicate. will be received at this office until 12 M.
o'clock, September 10, 197, and then opened, for altera-

Sealed

tions in w0 Lavatory Bwlaings, at this Post, Altera-
tions consist of removing present fixtures, relnfing
conerate floors and furnigbing and installing 'Plum bing

and Heating fixtures, Applications for plans should be
accompanied by a signed recelpt to insure the safe re-
turn ut the same, and shonld be addressed to the Con-
structing Quartermaster, Fort Bliss, Texas

ANTED.—First-clugs Assistant Ordnance Drafts-
men at #4.00 per diem. For full information ad-

dress “* Commandant, Navy Yard, Washington, D. C.,”
enclosing complete statement of experience

LET US BE YOUR FACTORY

We estimate on anything you want made to order.
STAMPINGS, MODELS, FXPERT WORK

We publish *“The_ Silent Partner,” a brnm\- little
magazine, full of good thougbts. Sample free. W riteus,

THE GLOBE MACHINE AND STAMPING Co.
970 Hamllton 8t., Cleveland, 0.

lld und BUI“PIS

MFEG. Co.

& EXPERIMENTAL WORK.,

MUDE[S Inventions deveioped. Special Machinery.

. V. BAILLARD. 24 Frankfort Street. New York.

PRICES RIGHT, PROMPT smwcz A
JINVENTIONS COMPARISON SOLICITED. HAR
PERFECTED. schuLTZ co.14l-1a3E. ommo ST cmc,um

RUBBER. i

Fine Jobbing Work
PARI(ER STEARRS & C0,, 228.220 South Street, New York
MO Eu I UNION MQDEL WORKS
ARS 193 $0.CLARK 57. GHICAGO.
MOD Els EXPERIMENTAL MACHINE"Y,
Gears. Dies, ‘l'ools. Novelties manufac-

Fine, Accurate Work a Specialty. M. P. Schell,
17'»9 Union Street. San Francisco.

N PLATES STEEL STAMP

MPLOYEE CHECKS,KEY TAGS &BADGES
J. OBBINS MFG. Co 58 KNEELAND ST.
SEND rFor CataLoGue - *BOSTON. MASS.

60 YEARS’
, EXPERIENCE

orliss Engincs, Brewers
\lnchiner\- THE VILTER
890 Clinton St.. Milwankee, Wis,

NVENTIONS PERFECTED

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.
one sending a sketch and descriptionrmay
quAlgkyly ascertamg our opinion f ee wﬁet her an
invention is probably patentable. Communica-
Llonsszrictlyconadenual HANDBOOK on Patenta

sent free. Oldest ngency for securmg patents,
Patents taken through Munn & Co. receive

special notice, without charge, in t

Scientific Fimerican,

A handsomely illustrated weekly. Larrest cir

tion of any scientific journal. Terms, $3 &
(y::!& ,Ofour morztbs. $1. Sold byall newsdealers.

UNN & Co,3e serescwar. New York

Branch Office. 63 ¥ Bt., Washingtoa,

Jewelry, certain, F. J. Goldsoll
Jewelry, certain, J. J. Sommer..

Knitted nnderwear, Otis Co.................
Lamp  shades, decorative, c
Knight Co. ...oiiniiiiiiiiiiiiiinnnnns 64,790
Lumps oil burning, C.
Co e e W R 64,658
Lcnlhcr dlesslngs, Whittemore
(M 5668000800600 000a00 S 5586000 0a000 64,690
Leatherr manufactures, certain, IR, W.
OWell, SI. tietiiiee et iiaieeinannnn 64,796
Linen, cotton and finen. mnd cotton piece
goods, Marshall Field & Co............. 64,791
Liniment, W. H. Patterson................ G4,684
Machinery, certain parts of, E. L. Megill.. 64,744
Mattresses, Southern Cotton Ojl Co......... 64,804
Meats, lard, and sausage, cured, dressed,

cooked, and canned, Coflin-Fletcher Pack-

ing Co.
Medieinal  eompound
Medlcines, certain, J.
Medlclues, certgin, C.
Medicines, certain, D. R. Drake
Medieines, certain, H. P. Richardson
Medicines, certain, Anti-Septo Medicine Co..
Metal structures, expunded, General Flre-

Prooiing Co. F.EPFTE - cocccvevnssaocsan 64,703
Aletals, certain, Willlam Cramp & Sons Ship

& Engine Building C G
Newspaper, W. R. learst
Nuts, fock, Railway Lock-Nut Co
Ofl, tasteless castor, Davis Chemical Co....

0. C.

3
Lecson
5. Brunning...

(HAH)

Ointment, J. W. Shults....................
Ore ‘c_rushers, Risdon Iron and Locomotive
OPRS . ouvoneceenceeruesoseosssnnasans
Painters’ materfals, certain, Glidden Var-
s -1 IO o SRR, . S g o At
Painters’ materials, certain, Payson Var-
1) EL (6] R 05 56 60600 a600A0065 000060000000
Paints and paintess’ muaterials, certain, .J.
Lucas & €03 -L..... e X -l b e oieloe

Paper manufactures, certain, Tiffany & Co..
Paper, tissue, James R. Crompton & Bros..

Perfumerifes, triple extreet, toilet water,
etc., M. L. Babcock....................
Pln receptacle, hat, Castle DBraid Co

Pipe unions, Keliy & Jones Co.....
Plaster, wall, Sunderlund Brothers C
Poison for gophers and prairie dogs, Mic

son Chemicai Co.
Fublications, certain,

A. L. Saalfield

Pulleys, power distributing, A. L. Herken-

hoft 64,709
Pulleys, sash, F, & Sloan.................. 64,760
Re¢medy for colic and bots, Van Vieet-

Mansfield Drug €o. ............oi.... 64,672
Remedy for purifying the blood, R. H.

Wetnmiore ..ot ieiiin i 64,689
Remedy for throat and lung affections, J..

S S T Yoy eTeeyeppepayeye 64,680
Remedy far tuberculosis, R Dietrich & Cie. 64,659
Remedy, headache, Davis Chemical Co..... 64,676
Remedy, kidney, blyod, and bowel, E. V.

RogelB .....c.coe0vvevveevecenecnssnnns 64,666
Revolvers, pistols, rifles, and shotguns, Har-

rington & Richardson Arms Co......... 64,708
Rubher and rubber gums, Continental Rub-

(G0, S A R A S s 64,811 to 64,815
Rubbe. beltlng, packings, ete., W. 8. Nott

.................................... 4,688
Rubbe) bowling balls, hard, American Hard

Rubber Co. ... .. i 64,694
Rubixr, sheet, American liard Rubber Co.. 04,717
Sardines, mustard, Coleman’s Mustard Sar-

dine Co.
Sardlnes,

simoked, 1. Levin

Nauwce, Brand & Co.............. . . (54,772
' Skears, scissors, razors, and poc ct B

I'arwell, Ozmun, Kirk & Co............ 64,70
Sheetings, shirtings, drllls, ete., China and

Japan Trading Co. ..................... 64,774
Shoes, leather, Hennessy Mercantile Co...... 64786
Shoes, leather, Noyes-Normuan Shoe Co. LT8R
Shoes, leather, Sharood Shoe Corp.......... 4,802
Soap, Robinson Bros. & Co....,...... 5, 64756
Soap, perfumed, A. & I, Pears 64.692
Soap, perfumed, A. I&. Thompson 64,763
Spectacle and eyeglass lensex, Ilealth-Ray

LT (o B S B0 0000000 a0k e a8 o800 60 64.562
Spices, W. M. Cahill............. 64727

Stoves and furnaces, Engineer Co...

Stoves and furnaces, Estate Stove C(o...
Stoves and ranges, American Stove Co
Stoves and their parts, Amerlean Stove Co
Syrups, maple and table. Oliver-Finnle Co..
Tobacco, smoking, Faik Tobacco Co.........
Tonic, blood and nerve, Le Compte & Gayle

€0, Gmmaititam . o oo ool o e oo os oo eennaaos o
Tonics, J. C. de St. Hubert................
Valves and cocks, Kelly & Jones Co..

64,711, 64,733, 64,736, 64,737
Valves, cocks, and faucets, Haydenville Co. 64,781
\ul\os co: and unions, Kelly & Jones

Vehlelos, ‘cortain, George White Bugey Co..
Wall finish ov caleimine, M. E. Fox & Co.
Watches and parts of same, Georges anr(--

Tneot & C0. voovnvnnnrinmeonsiersans G473
Watches, watch parts and cases, A. Witt-

nmer Co. ......iiiiiiiiaa 64.712 to G4.714
Water, bottled mineral, Bear Lithia Springs

o a8 6.0 00 0 A0 00 56068036600 0000 & ad 64.810
W ntcl minerrai. Apoliinaris Co. 6G4.6055
W hisk\', Freiler ............ 64,782
Whisky., Ryeland Distilling Co.............. 64,799

Whisk

Thos. Moore Distilling (,u ..
Wlisk

Stein Brothers.............. o
Wool, sheep’s, C. Schmitz & Co.. .. 64.801
‘Wrenches, Coes Wrench Co.................

ILABELS.

“Compliments of the Season.'” for cigars,
. Schwencke Litho Co............. 3,75

“Dunner's Ready Hardener,” for
liquidate, J. Dunner
“‘General v Moltke,” for mult oxtrae
gon Malt Extract Co...........
“Indian Knox All Soap,” fm soap,
Sign) oo S EE0005 a0 860000 0680000000
“Jerusalem Herbs,”” for medicine, 1L Katz..

har donm;.

“Little Beauty.’! for bebies’ headgear, M.
MAYFer .o..cvennnn . biiEE VT e o - . 13.768
“Morse’s  Napoleon . Chocoluty for  choco-
lates, A. G. Morse Co.................

‘““Taeka Shampoo,”
hair and scalp.
‘“The Star,”’

for a preparation for the
I.. . Vadakin
for un insceticide, Sachs & Co.

**Tro Tro Chocolate Krunch.' for confec-

tionery, Trowbridge Clocofate Chip Co.. 13,752
PRINTS.

‘“Adlers Styles for IMall and Wintor 1907-
1008, for men’s apparel, David Adler &
Sons (‘lothing CO. . nvvencsosasoonatimen 2,091

“Bill Poster,”” for- a hreakfast food, Cream =
Of WhENt COu oveiemrannianeeneeeens 2,087

“Chef with Large Bowl," forr
food. Cream of Wheat Co..
“Class Pin Page Number Four.'

breakfast
2

pins. 8. L. Folger.... ... 2
“(‘Inss Pin Page Number 'Three,’’

pins. S. L. Folger..... ... 2
“prink,”” for whisky. J. McMahon
“Men's and Boys' Apparel.” for

boys apparel. . €. Lytton.............. 2,08
“\en's  Abparel.”  for men's

Adler Bros. & Co....oviiivniiiennanns 2y

“*None Purer
Meck Co.
‘‘Skeeter Scarer.”’
ing away

None Better,”” for malt liguors,
B fnl a preparation for driv-
mosquitos, I. A. HHansen

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print Issued since 1863, wili be furnished from
this oflice for 10 cents, provided the name and
number of the patent desired and the date be
civen. Address Muun & Co. 3061 Broadway, New
York.

Canadian patents may now he obtained by the in-
ventors for any of the inventions named in the fore-
going list. For terms and further particulars
address Muon & Co., 361 Broadway, New York.

we|| will give honest,
@ than any others made anywhere in the world, yet

American

M}MM&MJ:&WM@]
MOST every man and woman in America is interested in the manu-

L
A facture of Automobiles and the construction and equipment of
railroads to just this extent—

““[s the steel used a safe steel?”

q The factor of safety is the vital point in any material upon which
human life depends. Vanadium Steel is safe as compared with the best
steel heretofore known—its superiority is graphically shown in the fol-
lowing illustrations :—

B e esSSRERay

Vanadium steel, 314 twists in 24} inches.
inch pounds.

159

Elastic limit of torsion 7,540
Ultimate torsion 30,700 inch pounds.

(SR o % ]

Carbon, ]ugh Manganese steel, 314 twists in 2474 inches.

Elastic limit
of torsion 3,700inch pounds.

Ultlmate torsion 17,250 inch pounds.

@ These pieces of steel are automobile axles. They don’t look like it,
but they are—regular I sections of a drop forged front axle. They have
been twisted cold and show the relative strength and touglness of High
Manganese and Vanadium Steels. The Manganese steel began to twist
at 3,700 pounds per square inch pressure. The ultimate force required
to twist it as shown was 17,250 inch pounds. The Vanadium steel
required 7,540 inch pounds to start it and 30,700 to twist it as shown.
Almost two to one in favor of Vanadium.

@ This test was made by a prominent automobile manufacturer. Vana-
dium steel will be used in many of the best American Cars in 1908.

Wrile for the Vanadium Booklel

AMERICAN VANADIUM COMPANY

Miners of Vanadium Ores.
Manufacturers of Ferro-Vanadium.

Frick Building

Pittsburgh, Pa.

I(eystone Well Drills

for Artesian and Ordinary Water
Wells; Mineral Prompecling and
Placer’ Testing  for Dredgers ;
Deep Drilling for @il and Gas:
Contractor's Blast Hole Drilling,
River snd Harbor hxplonlion
etc. Our five catalogs are text-
books in these hnes.

KEYSTONE WELL WORKS
Beaver Falis, Pa.

Kerosene 01l Engines

Marine, Stationary, Portable

NO DANGER, Maximum Power, Light-
est Weight, Simple. Reliable, Economical.
No Batteries, Self Ignition by Compres-
sion. Kully guaranteed. Write for Cata-
logue S. A. £ No charge for packing.

INTERNATIONAL OIL ENGINE CO.
38 Murray St., New York, U.S. A.

For All
Laboratorial,
Experimental &
| Scientific Work,
New York Standard

“Stop-Watches”

unfailing service and cost less

are l'ully Guaranteed. No other stop-watch is
warranted irrespective of price.
’ Ask Your Jeweler

New York Standard Watch Co.,

401 Communipaw Ave., Jersey City, N. J.

Wild Rice is an unequaled attraction for wild
fowl. By our method of handling, the seed
reaches the purchaser in perfect growing con-
dition.  Seed should be planted in the Fall.
Write for our Wild Rice booklet. It tells how

and where to plant it.

NORTHRUP, KING & CO., Seedsmen, Minneapolis, Minn.




Scientific American

Rubber Pump Valves

For Cold and Hot Water, Oils, Acids,
High Pressure Mine Service and for
every pumping requitement, &b & S

Mechanical Rubber Goods of every description
of unsurpassed qualities, including BELTING,
HOSE PACKINGS, Gaskets, Mats and
Matting, Tubings, Springs, Interlocking
Tiling, Emery Wheels and MOULDED and
CUT SPECIALTIES for any mechanical
and commercial device. S8 W& W8 W8 S8 S8 Ot

NEW YORK BELTING &
PACKING COMPANY, Ltd.
91 & 93 Chambers Stiee_t, New York

All varieties atlowestprices. Best Railroad
Ba ESTmck and Wagon or Stcck Scales made.

Also 1180 usetul articles, including Safes,
Sewing Machines, Bicyceles. T'ools, ete. Save
Lists Free. S

Money. CuICAGO SCALE Co., Chicago, 111

THERE ARE TWO REASONS
. Why we send our Daplicator vn 10 days’ trial.  FIRST—
¢ 1t proves OUR contidence in the machine. SECOND—By
personal uwse YOU csn jositively tell, before buying,
whether it meets vour requirem.nts. Each machine con-
a ains 16 feet of duplicating surface which
can be used over and over again. 100 coples
from pen-wrtten and 50 copies from type-
written o iginal. Complete D upiicator, cap
size (prints 8% x13 inches), #7.60, s
less 3 1-3 per ceot. discount, 5 Net
Taxe advantag-of our triul offer.
‘e Ix U. Daus Duplicator Co.
Daus Bullding, 111 John Street, New York

BRISTOL’S
Recording Instruments

For Pressure, Temperature and
Electricity in all ranges

INSURE SAFE & ECONOMICAL
OPERATION

Write for Catalog T. stating conditiims

l:' : 4
Bausch & Lomb-Zeiss
Stereo Binoculars

are built on a different plan. There is a reason why there are

more of our Field Glasses sold

than of any other make.
interesting booklet sent free.

Bausch & Lomb Optical Company, Rochester, N. Y.
New York Boston Woashington Chicago San Frandsco

WM. H. BRISTOL
Electric Pyrometers

Portable or Recording Forms.
All ranges to 2000° F. Practical, Ac-
curate. lnexpensive. Guaranteed to
give satisfaction Send for circulars.

Wm. H. Bristol, 46 Vesey St., New York

OLDS

ENGINES
“ Best by Every Test”
U.S. Gov't Report

For 25 years the
standard. TUsed by
U. S. Government.
We build engines from 3 to so H. P. for all sorts
of stationary and farm power. Send for catalogue.

OLDS GAS POWER CO., 958 Seager St., Lansing, Mich.

very

TAPES AND RULES
ARE THE BEST.
b'or sale everywhere. Send tor
Catalog No. 16.
LUFKIN RULE CO.
Sagifaw, Mich., U. S.A,
New York and London.

. A MONEY MAKER

# Hollow Concrete Buildinz Blocks

Best. Fasteat., .Simplest, Cheapest

Machine. Fully guaranteed.
THE PETTYJOHN CO.

615 N. 6th Strect, Terre Haute, Ind.

Torpedo Swimming Jacket|

- — Non-absorbent - vegetable
M Wi 5| fibre, covered with special
| - waterproof material. Will
2| not water-log. Wilkfloat 400
pounds live weight. "Sample
- - prepaid mail, 90 Cents.
CHICAGO FLAG @ DECORATING CO.
2 to 10 Fulton Market, Chicago

The Importance of Accurate
Watch Adjustment

The importance of accurate adjustment cannot be too strongly
emphasized. A watch may be made of the finest materials by the
most skilled workman, and yet without accurate adjustment be
worthless as a timekeeper.

In quality of materials, scientific workmanship and accurate
adjustment the HOWARD Watch is not even approached by
ordinary makes, because perfect accuracy, rather than cost, is the
chief consideration. The

WOWARy)

WATCH

i8 finally adjusted in ils own case at the factory
by men who have spent their lives in studying
watch adjustment, and who put their whole
thought and skill into the absolute perfection
of each and every HOWARD Watch.

As a measure of protection to suct asplendid
piece of mechanism, every HOWARD Watch is
enclosed iu a velvet-lined mahogany cabinet,
and accompanied by Certificates of Guarantee
giving movement and case numbers and the fixed
‘price at which the watch is sold everywhere.

Howard Watches are made in men's sizes only.
Prices range from $35 fo $150, the difference being not
in grade of materials or workmanship, but in quality
of case, number of jewels, and adjustments.

*“*Watch Wisdom ” FREE
We want you to have a FREE copy of
“Watch Wisdom”—a mighty interesting
book which tells more sbout time than
ou ever knew before. It's written by
lbert Hubbard. WRITE TO-DAY.

E. HOWARD WATCH COMPANY,
Sounth Street., Waltham, Mas=s_ U.S. A.

Augusrt 31, 1907.

775 JAMBERT

“ Friction-
Flyer.”

Model “H”

The Famous “FrictionDrive” Gar

IS INDORSED AND RECOM-
MENDED BY AMERICA’S
GREATEST MECHANICAL
EXPERTS. WRITE FOR OUR
ART CATALOGUE “8.”

The Buckeye Manufacturing Co.
Anderson, Ind., U. S. A,

Members American Motor Car Mfrs, Association.

COLD GALVANIZING.
AMERICAN PROCESS. NO ROYALTIES.
SAMPLES ano|NFORMATION on APPLICATION.

Established Y
NICKEL
d

AND
Electro-Plating
Apoarats and Matenal.

THE
Hanson &CVan Winkle
il
Newark. N, J.
28 & 30S.Canal St.
Chicago.

THE PERFLCT P

For Cement Rock and Clinkef,' ‘Coal,
Phosphate Rock, and other refractory substances.

Nothing Succeeds Like. Success
Over 2000 “Griffin Mills” sold-to date.. 783 of these sold to
@‘le\fo"‘owing six leading"Cément Companies of the United States:
American Cement Company :
Alpha Portland Cement Company
Lehigh Portland Cement Company
lola Portland Cement. Company
Vulcanite Portland Cement Company
Hunt Engineering Company
Ordes-on books A pril, Ist for 1907 shipment, 229 Mills.

MANUFACTURED ONLY BY

BRADLEY PULVERIZER CO., 92 State- Street,” BOSTON

London Office
37 Walbrook,

Berlin' Office
60 Friedrich

i //jb s;

The Holsman Automobile

FIVE

strong, handsome, high-wheeled, high-
bodied—simple, and splendidly efficient.
‘“Rides - Like a Carriage,” noiselessly and
smoothly, over paved city streets, or rockiest,
ruttiest, country roads.- Practically no repairs
and low maintenance.
Solid Rubber Tires —no pneumatics to
collapse. ‘iAir-cooled —no water to freeze.
Holsman features-are all fully patented.

Two simple hand levers regulate entire con-
trol—start, steer. stop, reverse and brake. No
live axles, frictiom clutches, differential gears,
pumps, etc. Double hill-climbing power in

reserve. Send today for Handsome Book-
let—Free.

4
HOLSMAN AUTOMOBILE COMPANY @
185 Monadpock Block CHICAGO, lLLlN(lsJ

ASTANDARD type of power vehicle, light,

THE BEST LIGHT

The
most brilliant,
economical lightt
made. Our light gives
100scandle power at

thesmall cost of 2c per week.

I8 portable and there is no dirt, grease,
odor or smoke. Over 100 different styles—
every one warranted.

Agents wanted Ebergytbhere.
THE BEST LIGHT CO.
Owners of Original Patents.
87 E. 5th Jt.,
Canton,O

Makes Everything In

Art Architectural Sheet Metal Work

Statuary—Omamental Sheet Metal Work—Skylights—Fireproof
Windows— Art Metal Tile Roofing—Steel Ceilings— Finials —

Wrought Iron Grilles—Cornices, etc., etc. Estimates, models and
designs submitted for architects, builders and contractors.
Our 120-Page Catalogue of stock designs will be sent on request.

The W. H. Mullins Co.,203 Franklin Street, Salem, Ohio.

Would g;mu “Make the Round
Eg Trip” Without Uncertainty?

Investigate the

Hildreth
Marine Motors

We are ready to

‘“SHOW YOU”

Send for valuable facts
about Marine Motors

THE HILDRETH MFG. CO.

703 Sheridan, Lansing. Mich., U.8.A,

avoip ;. |The 20th Century Disinfect

' and Germ Exterminator

UNSEEN’
DANGER Insures a healthy home, stable, hen
bouse, dog kenuel, pig pen
or out house

Is Non:poisonous
Used everywhere with perfect safety
Send for facts
NATIONAL CHEMICAL CO.
328 E. 13th St., Anderson, Ind.

RICATE
EIMETOR Li2srnnes

15 te 81 BSouth Olimton Street.
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