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LIFE 18 LONGER UNDER MODERN CONDITIONS

At a recent session of the International Congress of
Actuaries, held in this city, the comforting fact was
brought out that the improved conditions of modern
life, as shown by statistics of the insurance companies
extending over half a century, have resulted in a de’
cided increase of the length of life of the average in-
dividual. The actuaries are men of the very highest
professional ability and their conclusions are based,
not upon limited observatioun, as is so often the case
where important deductions are drawn from statistics,
but upon a vast accumulation of insurance data and
upon a careful analysis of the census. Hence their
conclusions may be accepted as perfectly reliable and
accurate. Mr. C. L. Landre, of Amsterdam, in speak-
ing of the results obtained in his country, stated that
it was remarkable how very constantly the insurance
statistics show the expectation of life is increasing,
the increase of the maximum of the expectation of life
'having risen from 46.1 to 56.4 years for men and 48.6
to 57.8 years for women. Mr. C. G. Warner stated
that the results obtained in Great Britain show that
whereas in 1838 the annual rate of mortality of men
for all ages was twenty-three per thousand, in 1900 it
had fallen to nineteen per thousand; while for women
it had fallen in the same period from twenty-two to
seventeen per thousand. The same authority stated
that the distinct decrease in mortality as the nineteenth
century progressed was so symmetrical as to indicate
a settled and permanent tendency. The curious fact
was brought out that the most marked improvement
is shown in the early years of life. From four years
of age up to thirty-four the improvement is so steady
that it must be regarded as the direct result of law,
while the same fact holds true of female mortality
for a decade longer, or up to the age of forty-four,
and in a less decided degree for the male. After this
age there are periods through which the ratios are at
about the same level, and in the later epochs of life
there is an evidence of retrogression. During the first
years of the great national prosperity that marks the
nineteenth century, the effect in the lengthening of
life was not marked, for prosperity was ‘“not a little
heartless.” But in later years humanity and philan-
thropy had fleft their mark in the growth of hospitals
and organizations for the care of the poor and suffer-
ing, while contemporaneously there was a great ad-
vance in hygiene and surgery, which also helped to
extend the period  of life. These developments have
acted with more marked beneficial effect on childhood
and youth than they have upon middle age; for in the
later periods the intenser strain and keener competi-
tion which characterize modern life, its higher pres-
sure, and special forms of diseases, are causes of mor-
tality from which the earlierperiods of life are exempt.

—_——  r— e p—  ———————
ELEVATED AND TROLLEY TRACKS ON THE NEW
BRIDGES.

The bridge commissioner has recently submitted to
the mayor of this city a comprehensive plan for con-
necting the new bridges over the East River with the
surface and elevated roads in Manhattan and Brook-
lyn. The subject is of such vital importance to Great
er New York, and indirectly, as an object lesson in
transportation, to the country at large, that we present
herewith a brief digest of the commissioner’s sugges-
tions.

In the first place it is recommended that the Brook-
lyn Bridge be strengthened and double-decked, the

present elevated and bridge cars being carried on the -

upper deck and the trolley cars removed from the
roadway and run upon the lower deck between the
trusses. This would facilitate trolley traffic, and the
general vehicular traffic would have the roadways en-
tirely to itself. The trolley tracks will expand into
ten loops beneath the new station, which is to be built
at the City Hall. The elevated trains also will travel
around a loop at the new City Hall station and return
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over the same bridge to Brooklyn, there connecting
with the Fulton Street and Flatbush and Myrtle Ave-
nue elevated tracks.

The new Manhattan Bridge adjoining the Brooklyn
Bridge will be utilized by carrying the Flatbush Ave-
nue railroad across the structure to Manhattan. This
line will pass over the Second, Third, Sixth, and Ninth
Avenue elevated railroads to the North River, thus tap-
ping these north and south lines and putting them
in through communication with Long Island, while the
Fulton Street elevated railroad will cross by the same
bridge, and in Manhattan its tracks will be carried
upon an upper deck, above the present elevated struc-
ture, through Chatham Square and down Park Row
to the proposed City Hall station. This last-named
railroad will thus provide a complete loop from Fulton
Street over the Manhattan Bridge, back to the Brook-
lyn Bridge to Brooklyn. Similar trolley and elevated
connections are suggested by way of the new Williams-
burg Bridge, commonly known as the New East River
Bridge, and the commissioner also advocates the in-
stallinz of the moving-platform scheme which is now
under consideration by the rapid transit commission-
ers. This platform will extend from Williamsburg
over the bridge to Manhattan, and in a subway below
velancey Street to the Bowery, then under the Bowery,
Park Row and Nassau Street to the Battery. The plat-
form. would have a capacity of 70,000 passengers an
hour. The elevated railroad tracks on Dlackwell’s
Island Bridge will be connected in Manhattan with the
Second Avenue elevated system, while on Long Island
connections will be made with the elevated railroads at
Thompson or Jackson Avenue.

_— ———er—— .

STEAM TURBINE FOR OCEAN LINERS.

It is persistently rumored that the Cunard Steam-
ship Company has under serious consideration the
question of installing turbines in place of the custo-
mary reciprocating engines on the two great steam-
ships which it is about to build for the Atlantic ser-
vice. Our readers will remember that when the ques-
tion of the construction of these two vessels, which
will greatly exceed all existing steamships in size,
power, and speed, was finally determined upon, we ex-
pressed the conviction that the time was ripe for the
introduction of the steam turbine into the Atlantic
service, and that there was every reason why this new
type of motor should be adopted for these ships. Nat-
urally, before venturing upon so momentous a change,
the company will wish that they had for their guid-
ance more extended records of the behavior of the
marine turbine, particularly on vessels of some
intermediate size between the existing turbine chan-
nel passenger steamers and the giant vessels which
they are themselves @about to build. If the Cunard Com-
pany should determine to use the turbine, they will
have acted with a great deal of courage and much com-
mendable enterprise; but for our own part, we feel
satisfied that the time is ripe for such a venture. The
success of the turbine from its first installation in the
little “Turbinia” up to the large and fast channel steam-
er “Queen,” has been so pronounced and uninterrupted,
that one fails to conceive of any complications which
might develop, were the turbine employed on ocean
liners, that would prevent the same excellent results
from being secured. Indeed, the presumption is rather
the other way, for the larger the ship, the better has
been the performance; and, indeed, we have the oft-
reiterated statement of Mr. Parsons that the greater
size of the turbines that would have to be installed
in ocean liners would tend toward better results in
speed, power, and economy. A strong presumption as
to the practicability of using turbine units of great
horse power succes'sfully on steamships is found in
the fact that the units of 2,000 horse power or more
that have been built for electric lighting and power
plants have given such excellent service, and the elec-
trical companies are so well satisfied with the results,
that they are not hesitating to build units of as high
as 10,000 maximum horse power. Now there is no
reason why the engine room of a transatlantic liner
should present any obstacles to the successful em-
ployment of -the high-powered turbine any more than
it has to the use of the high-powered reciprocating
engine. Indeed, the presumption is the other way; for
the racing of the propellers, which is liable to have
serious results in the reciprocating engine, could, in
the nature of things, do but little harm to the per-
fectly-balanced parts of a large turbine.

-l ==
MERCHANTS’® ASSOCIATION ON CITY TRANSIT.

We have before us one of those voluminous and
most carefully compiled reports which are issued
from time to time by the Merchants’ Association of
this city, on questions affecting the municipal welfa¥e
of New York. While we have not on every occasion
been able to agree with the suggestions of the Mer-
chants’ Association, the exceptions have been rare,
and in the report before us, which deals with the
question of passenger transportation service in the
city of New York, the Association has covered the
ground most thoroughly and, as a result of its inves-
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tigations, has drawn up a series of suggestions which,
in the main, we heartily indorse.

Reference is made to the public indignation which
was aroused last winter by the disregard of public
rights shown by the surface and elevated railroad
companies of this city. It will be remembered that
after public hearings by the State Railroad Commis-
sion, a report was filed in which was set forth what
might be done to improve existing conditions. After
the expiration of the greater part of a year, the Mer-
chants’ Association states that the orders of the Com-
mission, as a result of their investigation last winter,
although ostensibly complied with by the companies,
have not in reality been given such effect as to afford
any substantial relief. Moreover, the Railroad Com-
mission has made no serious attempt to enforce its
orders, and, indeed, the legal committee of the Mer-
chants’ Association has shown that the Commission
lacks the necessary legal powers to do so.

After making a thorough exasnination of the street
car systems of Boston, St. Louis, Philadelphia, and
other cities, the expert engineers employed by the Mer-
chants’ Association have offered the following conclu-
sions and recommendations:

That more cars be put in service during the rush
hours, the Committee being satisfied that the number
of cars now operated might be increased considerably,
even in the busiest hours.

That immediate measures be taken to reduce to the
minimum the obstruction to the movement of trolley
cars that could be handled, were this done, would be
trucks, by building operations, and by other prevent-
able obstructions. It is believed that the number of
cars that could be handled, were this done, would be
increased fully twenty per cent.

That measures be taken to substitute on all the
congested lines cars with a seating capacity of fifty-
two passengers each; the present seating capacity of
the closed cars on Broadway being thirty on the aver-
age.

That a fair trial be given to double-decked cars.
This is a suggestion which the SCIENTIFIC AMERICAN
made several years ago, and we are still of the opin-
ion that the double-decked car, with ample means for
ingress and egress, because of the large number of
passengers carried would do more than anything else
to relieve congestion in the busiest hours.

The above are the most important recommendations
of the report, but it is also suggested that at the
principal transfer stations the cars be stopped in sets
of two or more; that two motormen be stationed on
all cars 28 feet long, or longer, at least during the
rush hours of any congested lines, the cars being
stopped to take on or leave passengers only at alter-
nate cross streets, which shail be properly designated,
and that effective power brakes be adopted.

In conclusion, we draw attention to the comment
made in the report upon the plea of the elevated rail-
road management that during rush hours their cars
are only partly filled toward the end of the runs. In
reply the Merchants’ Association makes a statement
which every transportation company in this city
would, do well to ponder: “Franchises for street rail-
ways,” says the Association, “are granted for the ac-
commodation of the citizens, and not merely for the
companies to make a profit. It is not to be admitted
that the companies have any right to run only enough
trains to be profitable at all times.”

—_—————— . ——————~
TORPEDO EXPERIMENTS WITH THE ‘ BELLEISLE”
BY THE BRITISH ADMIRALTY.

Another interesting experiment has been carried out
by the British Admiralty upon the target vessel ‘“Belle-
isle,” which has been the subject of several previous
gunnery tests. The object of this latest experiment

‘was to ascertain the effect of a torpedo exploding be-

neath a battleship, and also ‘the value of cellulose,
which is an American material made from corn pith, as
a means of preventing the inrush of water into a ship
after the penetration of the hull by collision or gun-
fire. It is contended that the cellulose, if rammed
tightly in the double bottom of a ship, would offer re-
sistance to the inrushing water and yet would not ex-
pand to a sufficient extent under the influence of wa-
ter saturation, to burst open the side of the vessel.
Previous trials upon a small scale, which were carried
out some time ago, substantiated this claim, but the
present test was carried out upon a much larger ba-
sis, and under conditions closely resembling actual
warfare. On the port side of the ‘“Belleisle” a com-
partment was specially constructed to represent a sec-
tion of the latest type of armorclad. The compartment
was 20 feet in length by 3 feet in depth, and protrud-
ed from the side of the target vessel for some two or
three feet. Into this section a aquantitvy of cellulose
was tightly rammed, rendering it practically solid. A
torpedo of the tvpe used in the British navy was lash-
ed alongside this section, and was connected by elec-
tric wires to the ‘“Vernon” torvnedo training school, a
safe distance away. The “Belleisle” was towed to the
outer harbor, and moored in 25 feet of water, with a
depth of 10 feet below the keel of the vessel. The
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torpedo charge was electrically fired from the ‘“Ver-
non.” There was a terrific explosion, and a huge coi-
umn of water was hurled into the air to a height of
some 140 feet. The target vessel was completely bur-
ied in spray, which was thrown right over her mast
tops. The ship reeled heavily under the force
of the explosion, and before the water had settled down
she commenced to founder. Arrangements had been
made to tow the torpedoed vessel back again into the
harbor immediately after the explosion, but the bot-
tom of the vessel was damaged far more extensively
than had been anticipated by the force of the explo-
sion, and it was found impossible to tow the battered
hulk back again into the harbor in time. The powerful
tugs which were in attendance for this purpose there-
upon set to work and pushed the foundering ship to-
ward the shore, and succeeded in running her aground
on a mudbank, where she was beached. The ship is to
be patched up and rendered sufficiently watertight to
enable her to be towed back into the harbor, where she
will be drydocked in order to enable a minute examina-
tion of the damage wrought by the explosion and the
resisting qualities of the cellulose to be made. As
several portions of the cellulose, however, were hurled
into the air, it is apparent that a portion of the spec-
ially constructed compartment packed with the cellu-
lose had been blown up also. The exact extent of the
damage, however, will not be known until the vessel~
has been docked.

EUCALYPTS AND THE WORLD'S FUEL.

BY V. E. JLINE.

The world’s impending wood famine, which is pre-
dicted both by foresters and publicists, is likely to be
averted after all through the planting of eucalyptus
forests. As a result of the scientific enthusiasm of the
late Baron Ferdinand von Mueller, government botan-
ist of Victoria, Australia, large areas in every continent
are being planted to this phenomenally fast-growing
hardwood genus. Conditions to-day seem to promise
fulfillment of his prophecy that “eucalypts are destined
to play a prominent part for all time to come in the
sylvan culture of vast tracts of the globe.” To that
prediction this eminent scientist added the significant
belief that for hardwood supplies, for sanitary meas-
ures and for beneficent climate changes, many ,of the
countries of the earth would have to rely on eucalypts
during uncountable periods.

Dr. Alfred James McClatchie, agriculturist and hor-
ticulturist in the employ of the United States, says that
all who have lived where eucalypts grow can realize

fully the force of Von Mueller’s prophecy and the great .

value of the genus to mankind, both present and pro-
spective.

Inasmuch as it is claimed for the eucalyptus that it
is the most useful of all trees, it is a matter of consid-
erable scientific and economic interest that the cultiva-
tion of the genus in America is being conducted on a.
generous scale. In fact it may surprise many to.
learn that the eucalyptus has been planted more ex-
tensively in America than any other exotic forest tree.

Among other important things, eucalypts are held
by foresters to be unequaled as a forest cover, as wind-
breaks, as shade trees, as a source of timber, fuel, oil,
and honey, and as improvers of climate.

Although only a few varieties have thus far been tried
in this country, the success achieved in adapting them
to American soil warrants the government scientisis
conducting experiments in saying that the tree has al-
ready served more esthetic and utilitarian purposes
than all other forest trees that have been planted on
this continent.

Thus far in America experiments have been made
only with tropical and subtropical varieties. The
genus includes about 150 species, some of them adapted
to tropical swamps, others to desert sands, and still
others to lofty altitudes.

The fact that they grow rapidly and in a great var-
iety of soils and climates has led Dr. McClatchie to
make experiments with a view to utilizing them as
forest covers in mountainous and hilly districts and on
the plains iof America, and particularly for the refor-
estation of burned- districts. He states that the rapid-
growing species, less resistant to frost, may be planted
on the lower part of mountains, and the somewhat
slower growing, more hardy ones farther up the moun-
tain sides. Those adapted to Alpine situations may be
planted to a height of from 4,000 to 6,000 feet.

Hitherto in the introduction of eucalypts many mis-
takes have been made. In southern Arizona, for ex-
ample, the blue gum does not endure the heat of sum-
mer, while in Florida the frosts of winter have been
fatal to it. But in some of these places more resistant
varieties have been introduced and are growing satis-
factorily. Dr. McClatchie predicts that a more careful
and-systematic study of the genus. accompanied by cul-
tural tests, will undoubtedly result in the discovery of
additional and probably better species for these and
other regions. He adds that the introduction of here-
tofore untried species is continuing, and that every year
witnesses some new departure in their propagation.
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The development of these trees is being closely watched
by those interested in their planting.

As to the rapidity of growth and consequent value of
the eucalyptus as a wood supply, it is interesting to
know that when they are five to seven years old, groves
of blue gum or manna gum may be cut to the ground
for fuel and they may be cut every six or eight years
thereafter. The yield from each cutting is commonly
from fifty to 'seventy-ﬁve cords of four-foot wood per
acre. One seventeen-acre grove between Los Angeles and
Compton set in 1880 and cut for the third time in June,
1900, produced 1,360 cords, an average of eighty cords
of four-foot wood per acre. In much of the Southwest
there is no known species that can take the place of
other rapidly disappearing woods and at the same time
supply the increasing demand for hardwood fuel. In
California the leaves as well as the wood are utilized
for fuel purposes. A Los Angeles company is making
for market bricks composed of blue gum leaves and
twigs mixed with crude oil, and the product is reported
to be an excellent fuel for domestic use. The entire
tree is thus utilized. This new use of eucalypt leaves
suggests to Dr. McClatchie the possibility of many
industries growing out of the extensive planting of the
trees.

The phenomenally rapid growth of these trees has
been demonstrated in the groves of Ellwood Cooper
near Santa Barbara, Cal., where blue gums planted
twenty-five years ago are as large as oaks whose rings
show them to be 300 years old.

Word comes through American consuls that eucalypts
seem .destined to revolutionize sylviculture in France,
Algeria, Italy, Spain, Corsica, Portugal, Cape Colony,
and the Transvaa'l. That the treeless regions of South
Africa are being covered with fast-growing eucalyptus
forests is a matter of much significance to that new
empire of civilization.

The French are reported to be the most active and
intelligent in Europe in propagating the tree. Hardly
less sanguine than the French are the Spaniards, who
hope by cultivating the eucalyptus to secure an ample
supply of woodland and wood.

In Australia and the neighboring islands eucalypts
are one of the important sources of the general timber
supply and are the chief source of the hardwood tim-
ber used there. The uses made of eucalyptus timber are
remarkably diverse. It enters into the construction of
buildings, ships, bridges, railroads, piers, telegraph
lines, fences, paving, vehicles, agricultural implements,
furniture, barrels, and a great variety of minor ar-
ticles. In notes on the commercial timbers of New
South Wales, Mr. Maiden names twenty-five special pur-
poses for which the timber of eucalypts is used in that
colony. Not only in Australia is the timber of eucalypts
used thus extensively, but it is exported in large quan-
tities, the bulk of the hardwood lumber shipped being
from these trees. R. Dalyrimple-Hay, in his work en-
titled “The Timber Trade of New South Wales,” names
thirteen species that furnish timber for export: Ship-
ments are made to distant parts of the globe, including
Africa and England.

The piers at Santa Barbara and at neighboring sea
towns are maintained with piles of the blue gum. Mr.
Cooper has sold from his grove nearly $10,000 worth of
piles in the last ten years. At one seaport the superior
value of eucalyptapiles is reported to have been demon-
strated through the surreptitious acts of a contractor.
Lacking a few piles of the timber specified in the con-
tract (Oregon pine), he is said to have obtained blue
gum timbers from the vicinity and to have ordered the
night crew to place them on the inside where their pres-
ence would not be detected. When it became necessary
to repair the pier a few years ago, sound piles were
found among others nearly destroyed, and upon ex-
amination they proved to be blue gum trees. The de-
mand for the piles is now greater than the groves of
eucalypts can supply. It seems probable that eucalyptus
piles may become one of the important crops grown by
farmers in some sections of America. As the trees now
planted become larger, and as planting becomes more
extensive, the eucalypts undoubtedly will prove their
value for an increasing variety of purposes. Dr.
McClatchie makes it clear that the eucalypts have
not been grown long enough in America to have become
a source of lumber here. The principal uses made of
the timber thus far in America are for fuel, piles, posts,
for some of the parts of farming implements, and for
pins for insulators on long-distance transmission keys.
He adds that the eucalypts deserve to be better known.

In Germany eucalyptus oil is regarded as an excel-
lent remedy in consumption.

Among scientists there is some variety of opinion
concerning the effect of the eucalyptus upon climate.
Dr. McClatchie sums up the controversy by stating that
when the nature and habits of the trees are considered,
it is entirely reasonable to believe that they have an
effect in benefiting the atmosphere in the region of
their growth. His grounds for this belief are: First,
their great cavpacity for absorbing moisture from the
soil and thus reducing the quantity of stagnant water
in the ground at-their roots; second, their correspond-
ing power of giving off fresh from their foliage the
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water thus taken up; third, the exhalation from their
leaves and other parts, of volatile oils, which affect the
climate not only directly but by changing the oxygen of
the atmosphere to ozone; fourth, the purification of
germ-infested matter by the foliage dropped upon the
ground or in pools of stagnant water.
Notwithstanding the tree’s capacity for absorbing
water some varieties thrive on arid plains. At the close

“of the season of 1900, the driest one of which the

Weather Bureau has a record, {rees of several species
of eucalypts were observed growing without irrigation
in Southern Arizona, and some of them had not been
irrigated for many years. Trees of the red gum (E.
rostrata), the sugar gum (E. corynocalyx), and of E.
tereticornis, growing in_ a neglected tract under desert
conditions where the ground water was about 100 feet
below the surface, endured the above trying summer.
— - —————————— —
SCIENCE NOTES.

A second specimen of the African quadruped known
as the okapi, discovered by Sir William Johnston, has
been secured by Mr. Walter Rothschild for his exten-
sive zoological museum at Tring (England). A special
expedition was organized in Central Africa to secure
a specimen from Congo Forest, dead or alive. That
which has been received by Mr. Rothschild is the skin
and skull of an adult okapi.

A Russian doctor named Loudon, of St. Petersburg,
has published some interesting observations relative
to the action of the Becquerel rays on the nervous sys-
tem and on the eye. He found that when a box con-
taining bromide of radium* was placed in a cage in
which mice were kept the animals became paralyzed
and comatose, and died in five days. He also found
that persons who are either totally blind, or have only
the feeblest possible perception of light, are peculiarly
sensitive to the Becquerel rays, and are able to form
visual conceptions of the contour of objects the shad-
ows of which are shown on a screen by means of the
rays.

The Russian Naval Department some time age dis-
patched Lieut. Bolsher, of the Imperial navy, to France,
to study the question of the utilization of balloons for
reconnoitering and other operations for naval pur-
poses. Lieut. Bolsher has completed his investigations,
and as the result of his observation he is to carry
out a series of experiments as follows: Increase of
the radius of action of wireless ‘telegraphy by balloons;
signals by balloons by day and by night; night recon-
naissances by the aid of balloons; reconnaissances by
the aid of free balloons; motion of free balloons at an
angle of 70 deg. with the direction of the wind by
means of the apparatus devised by M. Francois Herveé,
which was employed so successfully in the Mediter-
ranean; and lastly, measures to be adopted in connec-
tion with the ascent and descent of balloons by sea
and land.

The French Admiralty has been carrying out a
series of experiments to ascertain the effect of tor-
pedo explosions in the proximity of, and from firing
of torpedoes from, submarines. For these trials the
submarine boat “Naiade” was employed. In the first
test several sheep were placed in the vessel, which was
submerged outside Cherbourg Harbor. A number of
torpedoes were then exploded at distances varying
from 90, 120 to 150 feet from the submarine. When
examined the sheep were found to be apparently un-
affected by the force of the concussion. The members
of a special commission and the crew then embarked
on tne “Naiade,” and fired torpedoes from the sub-
marine at the target only some 180 feet away. The results
were excellent, but the explosion of the torpedoes en-
tailed a severe strain on the hull of the vessel. From
these experiments it is concluded that firing at short
ranges does not militate against the habitability or
navigability of a submarine, and the results being
more deadly, short range is to be preferred to long-
distance firing.

A French botanist in the course of his e'xplor?.tions
a few weeks ago in the sandy plains of the French
Congo discovered a plant, the bark of the many radi-
ating roots of which contained a large quantity of
fibrous rubber. At the time scarcely any attention
was paid to the discovery, but owing to the present
scarcity of rubber and  its high corgmercial value,
which is in reality so prohibitive as to prevent.a very
wide employment of the substance, attempts are being
made in England to turn this new distavery to com-
mercial use. The plant also thrives profusely in
northern Nigeria, and it is these forests which are to
be exploited. A sample of the plant has.been analyzed
by the botanical authorities of Kew Gardens, London,
and these investigations show.that the rubb_er exists
in the roots in sufficiently large quantitiés to warrant
development. The name of the plant is Landolphia
Thrallonii. It is to be found in many places on the
Wwest coast of Africa. One firm which is already en-
gaged in the manufacture of this rubber is placing it
upon the market at 75 cents per pound, and it is in
every respect equal to the ordinary rubber.
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A NOVEL SPIRAL BRIDGE.
The High Bridge across the Mississippi, at Hast-
ings, Minn., was built by the Wisconsin Bridge and
Iron Company, of Milwaukee., at a cost of $40,000.,
The work was commenced September 25, 1894, and
the bridge opened to the public as
a free bridge April 27, 1895. Thisis
the only free bridge between St.
Paul and Dubuque, Ia. The bridge
and approaches are comnstructed of
steel and extend 75 feet above low-
water mark. Its length is 1,970 feet,
including approaches, and it has
an 18foot driveway and 4-foot
walk, which terminates at the spi-
ral approach end in a stairway.
The idea of a spiral approach
was conceived by the late Mr. John
C. Meloy, a resident of the city, who
also donated the ground upon
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tion of the problem of mechanical flight, and the prin-
cipal endeavor of experimenters in this line of work
has been to provide a motive power which is both
light and of sufficient propelling force to move a given
weight of aeroplanes rapidly forward through the air.

which it is built. The object in
view was to build an approach that
would not necessitate the cross-
ing or occupying of some of the
principal business streets of the
city, and at the same time would
be long enough to make an easy
grade.

The spiral is a complete success
in every detail, and heavily laden
teams find it just as easy to as-
cend or descend as the straight ap-
proach on the opposite end of the bridge. The ground
inclosed within the spiral has been converted into a
park.

THE BERLINER AEROPLANE.

Great attention has been- given to the subject of
mechanical flight by Washington scientists, notably
Prof. Alexander Graham Bell and Mr. Emile Berliner,
the well-known inventor. Mr. Berliner recently de-
signed a small model of a fiying machine ‘which lifts,
in flying, a weight of over one pound for every square
foot -of horizontal area at a speed estimated at less
than 20 miles an hour. The model is of aluminium

and tin plate, with rods of oak and metal tubing for -

supports. It weighs about 34 pounds including bal-
last. The motive power for horizontal propulsion was
supplied by two common skyrockets, attached to the
rear of the machine, which is 7 feet Jong. On August
19" it lifted itself from the ground and attained a
height of 8 feet, maintaining itself for a distance
of 40 feet at an almost even height of 31, feet from
the ground. No launching device was employed, a
push of the hand being given in starting. The main
body consists of arches opened below and sloping down
in the rear, where wide tail ends are attached. The
arches in moving forward tend to produce a current
of compressed air, and at the same time exert a para-
chute action which helps to support the entire struc-
ture, but the main lifting is done by the inclined and
spreading tail pieces catching the air current. Wheels
- are attached to the body to facilitate the attaining of
initial speed on any fairly smooth surface, and they
have now been mounted elastically in order to modify
sudden shocks should the machine strike against a
hard surface. The horizontal area of the machine is
30 square feet. During the recent experiments the
ballast was lifted to the rear of the machine. It then
rose to a height of about 8 feet, after 40 feet travel,
then turned backward, and was damaged coming down
on the unprotected back. The .rapidly moving aero-
plane is considered by scientists to be the proper solu-

Cardboard Model of Aeroplane,

SPIRAL APPROACH TO BRIDGE OVER THE MISSISSIPPI AT HASTINGS, MINN,

The experiments of Mr. Berliner are. not of recent
origin. [Eighteen years ago. he constructed a full-
sized model flying- machine, which. was not. successful,
and nearly thirty years ago, in a communication to
the SCIENTIFIC AMERICAN, he proposed -the .very. prin-
ciple of propulsion of fiying machines, a stream of
compressed air or gas, which he is using in his exper-
iments.

Mr. - Berliner is .now .engaged in the construction of

a small improved model-having a small:.car attached:

underneath, with which he intends to make elaborate

experiments in .order to arrive at. .more. correct data:
for. ascertainirig the lifting power per square.foot of:
.The new model’
will-be. sufficiently large to serve as.a basis for.design-.
ing--a: machine  capable of lifting, besides .its.’ own'

the: horizontal area .of his machine.

weight, a person and the motor for propelling. the
machine at a possible rate of 20 to 30 miles an hour.

An Ancient Wood Carving,
The most ancient specimen of wood carving known
to exist, a statuette—it is of sycamore—is in the

le Aeroplane.

i

BERLINER'S FLYING MACHINE.
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Museum of Gizeh, at Cairo. It dates from B. C. 3900,
so is very nearly. 6,00 years old, and still the wood is
as sound and good as if of recent date. It was found
at Sakkarao, and it is supposed to represent one of the
overseers of the workmen engaged in building the pyr-
amids which abound in the immedi-
ate neighborhood, and which com-
paratively recent discoveries have
proved to be the oldest of all the
pyramids of Egypt. The statuetteis
known as the “Skeikd-el:Beled,” or
“Sheikh of the Village,” a name
given to it by the Arabs who found
it, because its features represented
very closely those of the man who
was then their own sheikh.  In this
specimen is seen a. wonderful in-
stance of how human. nature,
through "the roll. of thowsands of
years, keeps on repeating itself. The
statuette " is ‘distinctly a’ portrait,
showing a wellfed, closely-shaven
man of fifty, or thereabout, alto-
gether nude, save for a cloth bound
by a leather girdle about his loins,
and reaching down to his knees. He
stands erect, and in the right hand
grasps a staff, but the latter is not
generally considered to be a part of
the original. The exact height of
the statuette is 3 feet 8% inches. A
careful cast in plaster of Paris of
this wonderful old carving was made early in 1893,
and may now be seen in one of the Egyptian galleries
of the British Museum.
————— O ———————————

The. spinthariscq’pe is an instrument invented by
Sir William Crookes for the purpose of studying the
wonderful radio-active properties of radium. The in-
strument is com_p_osed of a very high-power system of
lenses, set in one end of a. tube about 1% inches long.
At the other end of the tube, a speck of radium is
carried on a moving iron finger. The finger can be
shifted across a fluorescent screen, and placed at one
end of the tube opposite the magnifying lenses at
the other end. As the fluorescent screen and the
radium are in close proximity, the screen is subjected
to a complete b'o"mha.;d'mét’it. When the minute frag-
ments of radium strike it they become visible, produc-
ing an effect similar to the sheen of moonlight on rip-
pling water. Although the particle of radium in the
spinthariscope is microscopic, still X-ray ﬁhotographs”

- have been made with even so small a speck as this.

P .

On Sunday, August 2, that section of the Adirondack
branch of the Delaware and Hudson narrow gage rail-
road running from Lyon Mountain to Lake Placid, a
distance of 48 miles, was changed to full gage, thus
giving the Delaware and Hudson a through li'ne from
Albany to Lake Placid.

Cardboard Models.
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REVOLVING LANTERNRS FOR LIGHTHOUSES.
FRY few persons re-
alize the difficulty
of making the
Fresnel lenses
used in our light-
houses. The United
‘States Government
has afforded ex-
perts in this coun-
try every -opportu-
nity to learn the
art of making
these refractors,
but up to the pres-
ent without suc-
cess. One of the
most prominent
American  optical
firms was given
one Of these lan-
terns to copy, but
after nearly a year
of experiment was obliged to abandon the attempt.
Consequently Uncle Sam has to send abroad for ‘his
lishthouse equipments. There are only four makers
of these lenses in the world—one in England, and
the other three in France. Most of our equipment
comes from the latter country. The difficulty. of
making these lenses will be realized when one stops
to consider that the rays from the lamp must be ac-
curately refracted so as to lie parallel with each oth-

Llower and Intermediate Cones of Lanterm Bearing.

er from their source to the pilot house of a vessel
Just appearing over the horizon, a distance of from
10 to 25 miles, depending upon the height of the lan-
tern above the sea. The variation of a slight frac-
tion of an inch at the lens would obviously be exag-
gerated many thousand-fold at the horizon. The same
holds true in the mounting of the lenses. This is also
done abroad, so that whenever a lens is broken it must
be shipped. back to Europe for repairs. Fresnel lenses
have been almost universally used in the lighthouses
of Europe and America for half a century; but owing

— SV T ]

Flashing Lantern with Colored Slides.
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to the isolation of most lighthouses, few people are
acquainted with their appearance, or know how they
differ from other lenses. In 1822 Augustine Fresnel
made a lens whose outer surface, instead of being con-
tinuously spherical, was made in steps or concentric
zones. The thickness of the lems was thus reduced
to a minimum, thereby diminishing the loss of light
by absorption in passing through the glass. Most
lighthouses are so situated that it is necessary for
their light to be spread over the entire circle of the
horizon, and in order to meet this requirement Fres-
nel early in his experiments invented the cylindrical

Operating Mechanism for Revolving Lantern.

lens—a lens having the shape of the solid generated
by revolving the middle vertical section of the ordi-
nary Fresnel lens about a vertical axis. The cylin-
drical lens bends the rays to a horizontal plane, pro-
ducing an equal distribution of light in a narrow
zone which illuminates the entire horizon. A later im-
provement on this lens -was the use of separate glass
prisms or:rings- of. triangular section mounted above
and below the:- main cylinder in such position as to
intercept the rays passing. upward.and .downward from
the lamp -and swing them about into the _.common,

Four-Sided Flashing Lantern.
BEVOLVING LANTERNS FOR LIGHTHOUSES,
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horizontal plane. The use of glass prisms for this pur-
pose was found to effect a great saving over metallic
reflectors, due to the fact that the latter absorbed
a much larger part of the light. The saving is esti-
mated at nearly twenty-five per cent. In order to af-
ford mariners some means for identifying various
lighthouses, a system of flashes has been adopted; that
is, while certain lighthouses have a fixed light, others
are so arranged as to send out flashes of light at
varying intervals of time. The flashes are accom-
plished by the use of a polygonal frame provided with -
annular lenses, which is revolved about the lamp by
clockwork. This produces a series of beams of light
constantly sweeping over the horizon. The mariner
then sees a light only when the center of a lens passes
directly between his eye and the lamp, and he remains
in darkness until the next beam of light comes into
line with his eye. Different lighthouses can thus be
readily distinguished by varying the number of flashes
per minute that the lantern casts. It will be observed

~that flashing lights are much more powerful than

fixed lights, for the light cast instead of being spread
over the whole horizon is eoncentrated into four, six,
or -eight separate beams. Three types of flashing
lanterns are illustrated herewith. The four-sided lan-
tern which we show is not provided with refracting
prisms above and below the main lens. It belongs to
the fourth order of light, and is the type of lantern
used in the Romer Shoal Lighthouse, at the entrance
to the New York Lower Bay. This lighthouse, which
is shown with the initial of this article, is arranged

e

te send out a flash every four seconds. The revolv-
ing lantern has ball bearings on the main standard
which supports the clock mechanism. The clockwork
is operated by a weight hanging in a shaft extending
vertically through the center of the lighthouse.
Another engraving shows a more powerful lantern,
which is operated by clockwork mounted at one side.
This lantern, it will be observed, is provided with
the glass prisms above referred to, for utilizing the
light which is not intercepted by the main lenses.
The lantern is of much higher order, and is mounted

Upper Cone of Lantern Bearing.

Flashing Lantern with Reflecting Prisms,
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on an improved type of ball bearing which is illus-
trated in two of our views. The lower comne of this
bearing is provided with two concentric raceways for
the steel balls. An intermediate cone has bearing on
the inner circle, and over this is placed the upper
cone, which bears on the outer circle of balls. This
upper member is also provided with a raceway, in
which is a series of balls bearing on an outer bearing
surface of the lowest cone. As a result of this triple
ball bearing, friction is reduced to a minimum, and a
lantern thus mounted has actually been revolved by
the breath of a man blowing on the lenses.

The third type of lantern illustrated herewith is
one adapted to cast different colored flashes of light.
The revolving lantern is provided with frames placed
before every other lens. These frames are adapted to
receive sheets of colored glass. Ordinarily, red glass
is used, and the effect would then be, first a flash of
red and then one of white, and so on in alternation.

—_— - —————————

THE BESSEMER COPPER PROCESS.

THE LATEST METHOD OF COPPER CONVERTING,
TO PAUL BAVID.

ACCORDING

As is well known, nearly all copper is now produced
according to the Bessemer method, by blowing com-
pressed air through the matte, whereby the oxygen
of the air oxidizes the sulphur of the metallic sul-
phides, which escapes as sulphur dioxide. In this
formation of sulphur dioxide a great amount of heat
is liberated, which is sufficient to keep the matte molt-
en for a long time. '

When John Holloway made experiments in England
in 1878-79 with a common Bessemer converter as
used in producing steel, he did not succeed in produc-
ing pure copper, and it was maintained at the time
that the cold air rushing through the melted copper
produced partial solidification, and thus made an end
to the process.

In producing steel in the Bessemer converter, the
blast of air is forced through the bottom of the con-
verter from below, and passes up through the molten
cast iron. In the year 1883, Pierre Manhés and Paul
David succeeded in bringing the Bessemer converter
into use for raw .copper matte. They placed the
blast orifices horizontally in the converter about 30
cm. above the base. The great advantages of the proc-
ess were immediately recognized in America, where
at present this process is used in all copper smelters.
It is of course omnly practicable where the ores con-
tain a certain percentage of sulphur, for in the Lake
Superior district, where unalloyed copper is found,
other methods must be employed in producing pure
copper.

During the last four years the process has again
been improved under patents granted to M. Paul Da-
vid. In. 1899, in the historically celebrated copper
smelter at Eguilles, near Avignon (France), belong-
ing to the Société des Cuivres de France, he succeeded
in constructing a converter which differs entirely from
the old form in being spherical and possessing a so-
called “pocket” or extension near the mouth. In this
“pocket” is to be found the main advantage of the Da-
vid process, which is based upon the well-known fact
that, in forcing the air through molten copper matte,
the precious metals lose their sulphur flrst and sink
to the bottom as alloys, at the same time taking with
them the main impurities of the matte, such as lead,
zinc, nickel, cobalt, arsenic, and antimony.

This “bottom” copper contains all the gold which
might exist in the matte, silver, however, being only
represented by about one-fifth of its total weight. In
Eguilles this bottom copper is cast into anode plates
and subjected to electrolysis. According to the old
method, the impurities were found in the end prod-
uct, i. e., in Bessemer copper, while now these impur-
ities are to be found almost entirely in the so-called
“bottom” copper. In copper which is to be refined by
electrolysis, the impurities often necessitate the
changing of the electrolysis baths at the cost of much
time and money.

In drawing off the David bottom copper from the
converter, one-eighth to one-terith of the total copper
output is allowed to flow through the pocket. The
charge then remaining in the converter contains much
matte, with frcm 85 to 90 per cent copper, which, after
the drawing off of the bottom copper, is again sub-
jected to the “blow” until 99 per cent copper is ob-
tained, which is then cast into bars. The ‘“converter”
copper, which is very pure, is then melted and ‘“poled”
in order to reduce the oxides of copper which result
from overblasting. This melting also has the effect
of liberating all sulphur dioxide which may have be-
come inclosed in the mass. A second advantage of the
David converter is that by placing the tuyeres
obliquely in the lining, the molten matter is given a
hyperbolical rotation. This motion of the molten
matte has three advantages, as follows:

L The air is thoroughly distributed; hence a quick-
er oxidation 1s brought about.

II. A very small amount of the matte is thrown out
of the converter during the blow,
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III. There is more uniform corrosion of the lining
through the formation of iron silicate slags.

Herein lies the explanation of the fact that the cop-
per smelter in Eguilles, since the adoption of the “con-
verter,” has been able to reduce the cost of production
40 per cent.

Eguilles is the only place on the Continent where
the so-called “pyritic smelting” is used. By ‘“pyritic
smelting” is to be understood the smelting of copper
ores (withoul any previous roasting) direct in water-
jacket furnaces. The same John Holloway, who in
1879 caused experiments to be made in connection with
his work on the Bessemer process, found that in smelt-
ing copper ores which were rich in sulphur, very little
coke fuel was needed, the greater part of the heat be-
ing produced by the burning of sulphur with the oxy-
gen of the air to sulphur dioxide.

In Eguilles the work proceeds as follows: Richly
sulphureted copper ores from Spain and Algiers are
mixed with copper carbonates from the Département
d’Hérault, and with native copper from Turkestan.
This mixture is then brought into the water jacket
(with a small amount of coke) and smelted until a
matte containing about 25 per cent copper is obtained.
This matte is then brought into a second water jack-
et, and further concentrated to a matte containing
about 35 per cent copper, and from this last water
jacket it is drawn off by means of a trough into the
“converters,” where it is blasted for 80 to 100 minutes,
until copper of 99.4 per cent purity is obtained. The
lining consists, as usual, of three-quarter part medium
quartz sand with one-quarter clay, and being, there-
fore, acidic, it serves to reduce the iron contained in
copper ores to a slag, which, having a smaller specific
gravity, can be drawn off by properly turning the con-
verter.

A Nest=Ruilding Fish.
BY RANDOLPH I. GEARE,

It is doubtful whether protective mimicry among
animals is better exemplified than in the case of the
fish commonly known as the marbled angler of the
Sargasso Sea (Pterophryne histrio). Owing to its pe-
culiar structure, it is a poor swimmer, and it there-
fore spends most of its life moving slowly about on
the bottom, among corals, seaweed, etc., which these
fishes closely resemble in color and in outline. They
cling, too, to the floating masses of sargassum weed
with their pediculated fins, and the color-markings of
the fish closely resemble the weed itself. Not'only
does the weed thus furnish a home for this species,
but the fish actually constructs a nest from it and
therein deposits its eggs. One of these nests, found in
connection with the Hassler expedition in 1871, was
described as consisting of a round mass of sargassum,
about the size of two fists, rolled up together. To all
appearances, it was made of nothing but this gulf-
weed, the branches and leaves of which were, however,
evidently knit together, and not merely tangled into a
roundish mass; for, though some of the leaves and
branches hung loose from the nest, it became at once
visible that the bulk of the ball was held together by
threads trending in every direction among the seaweed.
By close observation it became apparent that this
mass of seaweed was a nest, the central part of which
was bound up in the form of a ball, with several loose
branches extending in various directions, by means of
which the whole was kept floating. On still closer ex-
amination the nest above described was found to be
full of eggs, which were scattered throughout the mass.

Nature has thus afforded a safe asylum for these
somewhat helpless fishes, whose cutaneous filaments,

" which are plentifully provided on the belly, around the

mouth, and on the dorsal spines, so nearly resemble
the weed itself that predaceous fishes doubtless fail
to recognize the living animals, and thus the latter
escape extermination,

The ground color of this fish is a pale yellow, and on
this 1light background are darker irregular brownish
bands, very much like the branched fronds of the sar-
gassum weed itself, while along the edges of these
darker bands, on the bands themselves, and also to a
lesser extent upon the rest of the body, are little
white specks of various sizes, on an average about
the size of a pin’s head. These markings, which are
regarded by ichthyologists as having been developed In
mimicry of the minute shells (Spirorbis) with which
the sargassum weed is often covered, afford an addi-
tional means of protection to the marbled angler from
its natural enemies, the larger fishes.

[, J—

In the Medical World, Dr. Moses describes a novel
method of removing a fish bone crosswise from the
throat. The bone was too low to be reached by any
forceps at hand, and the author recalled a method of
procedure told him by an old doctor who had been
taught by a boy, namely, to tie a string in the eye of
a smooth button and have the patient swallow the but-
ton, edgewise of course, and draw the button back by
the string. This was done and the bone was promptly
dislodged.
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Atmospheric Disturbances.
To the Editor of the SCIENTIFIC AMERICAN :

Below are a few observations in regard to lightning
and thunder, which may be of interest to some of your
readers.

The distance to which thunder may be heard I find
to depend very much on the altitude of the listener.
On a somewhat isclated hill, about 500 feet above the
general level, I have heard thunder from flashes which
were twenty miles away. The flashes were occurring
several minutes apart, so that I could see the flash
and time its thunder before a second flash occurred.
But once on the top of a mountain, about one-third
of a mile high, and surrounded by peaks two and
three times as high at from ten to twenty miles dis-
tant, I heard thunder when there was not a thunder
cloud in sight. The pitch was like that of the deep-
est organ notes. Two hours later a thunder storm,
rising from behind mile-high mountains, twenty miles
to the south, broke over us.

Once a very long thunder cloud stretched across
the sky to the south and southwest of Foochow city.
The eastern end of this cloud was over the valley of
the Min River; the west end was over mountains
which separated the watershed of the Min from that
of a tributary, the Yung-fu River. The cloud had
evidently spent its greatest force, and the northern
side of it was dissolving into the air, so that it did not
have a sharply-defined edge, but gradually deepened
from the thinnest vapor at the outer edge to the blue-
black of the center of the storm. I just happened
to see a short flash of lightning pass between the
western end of the cloud and the distant mountains,
and then the upper end of that flash darted swiftly
back, horizontally along the face of that cloud almost
to the eastern extremity, in a serpentine course, divid-
ing and branching as it did so till it resembled the
picture of a river on a map, or the veins of a leaf. 1
saw this repeated five or six times, and each time the
first short flash seemed to descend from the cloud to
the mountain, and then spread itself over the face
of the cloud, the operation occupying at least one sec-
ond, and, I rather think, two or three seconds. The
distance was too great for the thunder to be heard.

I was astonished, for I had been taught that the
passage of lightning is practically instantaneous, and
that our eyes deceived us when we thought we saw a
flash descend from a cloud to the earth. But ther:
I saw a flash darting through a cloud, whose progress
was no more difficult to follow than that of an arrow
from a bow or a ball from a cannon. This was before
the days of kodaks and snapshots; but I have often
witnessed the same thing on a partial scale. I have
also seen the lightning strike many times since then;
and it always seemed to descend from the cloud, in a
minute yet appreciable moment of time. My explana-
tion is this: The whole cloud is charged with elec-
tricity, which can only discharge itself in successive
portions thus: A, B, C, D, E, etc.; A going first, and
then B following A, and C following B and so on, the
process beginning, say, at the bottom of the cloud and
extending from that point downward to the earth
and upward through the clouds. The part of the flash
between the cloud and the earth may consist of hun-
dreds of separate discharges. I have seen a flash,
striking the earth, lose for an instant its intense
brightness, and then regain it again. I have also seen
a flash first strike at one point, and then split in mid-
air and finish at .another point, the discharge being
followed by a double report of thunder. This double
report was due mainly to the fact that one point was
more remote than the other, though both were less
than a mile away.

But there is one thing that puzzles me.
flashes are somewhat distant there is a long peal
of thunder; but when the lightning strikes nearby,
there is just one sharp crash, and little or no rumble
following it.

I sometimes find in Chinese junk shops old steel
wire, from wire cables, which within certain limits
is more pliable than soft iron wire, and it re-
tains this pliability though bent back and forth any
number of times. But beyond this limit the wire
has the rigidity of rather highly-tempered steel. How
is this peculiar quality imparted to the wire?

J. E. WALKER.

Shao-wu, Fuchien, China, July 16, 1903,

When the

An effort is being made in England to raise sufficient
money for the erection of a memorial to John Kay,
the inventor of the “fly shuttle.”” In every loom before
his time, the shuttle was passed by hand through the
warp from one side to the other. The invention about
doubled the capacity of the operator, and the innova-
tion aroused the ire of the weavers to such an extent
that Kay was made the victim of a mob attack at one
time, and his house and property destroyed. He died
in poverty, and the location of his grave is unknown.
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Automobile News.

The bicycle police of Washington, D. C., have recent-
ly had Jones speedometers placed on the front forks of
their wheels, and have been instructed to arrest no
automobilists for excessive speeding unless, when fol-
lowing them, the speedometer shows that the legal
limit is being surpassed. After an official test over a
quarter-mile stretch, each instrument that is found to
be accurate is sealed and officially numbered, and a
record of it is kept for reference. So accurate are
the instruments, that none of them has been found
to vary more than a fraction of a second during the
quarter-mile test at a rate of 15 miles an hour. Of the
72 bicycle policemen, 38 at present have speedometers.
These are of a new type, one of which was illustrated
and described in the SupPLEMENT, No. 1440.

On September 17 the Oldsmobile runabout, driven
by L. L. Whitman and E. T. Hammond across the con-
tinent from San Francisco, arrived in this city, hav-
ing made the journey in 73 days, on but 57 of which
runs were made. The time made by the runabout
compares very favorably with that of 656 days, made
by Dr. H. Nelson Jackson in a 20-horsepower Winton,
and that of 61 days, made by E. T. Fetch in a 12-horse-
power Packard, earlier in the season, especially when
it is considered that the tourists had very rainy weath-
er and were detained 9 days in Omaha because of a
flood and 6 days elsewhere in Nebraska because of the
rain and impassable roads. When they once got away
from the rain they made very good time, and succeed-
ed in traveling from Omaha, Neb., to New York in
11 days. The machine used was an ordinary 5-horse-
power Oldsmobile with wire wheels, its weight being
about 900 pounds. The tourists made the trip on their
own accourt, and were not sent out by the company.
The next aspirant for transcontinental honors is said
to be Mr. H. H. Harkness, who, it is stated, will shortly
attempt the trip in the reverse direction, on a power-
ful touring car of his own make.

This year’s automobile endurance test, held under
the auspices of the National Association of Automobile
Manufacturers, will take place October 6 to 14, over a
route 7941 miles in length, from New York to Pitts-
burg, Pa., going vie Kingston, Binghamton, Owego,
Corning, Genesee, Buffalo, Erie, Cleveland and Youngs-
town. The test will be much more severe than the
New York-Boston one of last year, and is calculated to
show the endurance properties of the 1903 machines
over all kinds of roads and grades one is liable to
meet with when touring in the middle West. The
rules governing the test are to be more rigid than ever
before. Perfection in everything, including a hill-
climbing and biake test at the end of the run (250
points each), entitles a car to 6,000 points, 3,000 of
which are devoted to the run (with the usual one point
per minute deduction for penalized stops), 1,000 to
weight-carrying capacity, and 1,500 to the condition of
the machine at the finish. Each autocmobile will be
required to carry a load equal to 25 per cent of its
weight. Instead of the observers traveling the whole
journey on the machines to which they are assigned at
the start, they will be changed to a different car every
day, so that they will have no especial interest in any
one car. The manufacturers have set themselves a
most thorough test, and unless the weather is bad, the
majority will doubtless come through it with flying
colors.

The dangers of automobile racing on the track at
speeds of 60 miles an hour and under have become
quite apparent this month from the numerous acci-
dents that have occurred. In several instances the
spectators lining the fence have gotten the worst of
it, the operators of the machines being but slightly
injured, while in two cases at least the chauffeur has
paid the penalty of his daring with his life. On Sep-
tember 3, while practising on a 25-horsepower Packard
racer for the coming races on the Glenville track, at
Cleveland, Charles Schmidt, by making a sudden
swerve to avoid another machine, caused his car to
slew and strike the fence, throwing him 20 feet into
the inclosure and breaking three ribs. Two days later
a new Baker torpedo electric racer had its front ‘wheel
taken off by another machine cutting across in front
of it, and ran under the fence, injuring several spec-
tators. At the Detroit races, September 9, Barney Old-
field, on the Winton “Bullet,” ran off the track and
through the fence owing to a tire bursting on the front
wheel. A spectator sitting on the fence was Kkilled,
and Oldfield had a rib broken and was badly cut,
though he kept his seat and was in the car when it
finally brought up against a tree. Shortly after this
accident, Harry Cunningham, on the Ford-Cooper car,
had v similar one. He, too, plunged through the fence,
shattering the front wheel of the machine, but for-
tunately himself escaping injury. Sepntember 12, at
Milwaukee, Wis.,, the same car turned a somersault
and fell on the chauffeur, Frank Day, killing him.
This accident also, it is thought, was due to a. tire
bursting. At a county fair at Zanesville, Ohio, on Sep-
tember 9, Earl Kiser’s racer burst a front tire, causing
it torunintothe fence and kill one man and injure six
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other persons besides the driver, who had his ankle

broken. On the 17th instant, at St. Johnsbury, Vt.,
a machine being raced on a track at high speed, dashed
off and over a 15-foot embankment, killing Herbert
Lamphere, who was acting as mechanic, and very seri-
ously injuring Dr. John H. Allen, who was driving it.
All these accidents go to show how dangerous track
racing has become, and they should serve as a warn-
ing to spectators to keep away from the fence.

Although Gen. Nelson A. Miles has reached the age
when all army officers are placed on the retired list,
he has shown himself to be still up-to-date and thor-
oughly conversant with the progress that is being madé
in automobile transportation in this country. Almost
his last official act was the sending of a letter to the
Secretary of War, in which he urges the replacement
of five regiments of cavalry by a like number of men
thoroughly trained and constantly employed in the
use of the bicycle, motor-cycle, and automobile. The
duties of these men would be those of reconnaissance,
with the study of topographical conditions of the
country, together with the surveying and mapping of
it, as well as the repairing and building of roads and
bridges in war times. The five regiments should be
regarded as a flying corps and a corps of observation,
to open the way for the advance of the army, and ob-
tain all needful information. Officers and men of the
cavalry, artillery, and infantry, and of the quartermas-
ter’'s and medical departments and engineer and sig-
nal corps, should serve two or four years with this
corps. In our army there are one-half as many cavalry
as infantry regiments, while in European armies there
are but one-fifth, and in the English army but one-
seventh. This large preponderance of cavalry being
useless and very expensive to maintain, it should be
replaced by an up-to-date corps that would be of great
service, not only to the military, but also to the peo-
ple at large.

The army officers of nearly all the large foreign
countries have spent considerable time during the last
two years in experiments with the automobile for war
purposes. Germany recently appropriated $70,000 for
the purchase and maintenance of autos for her army,
and at the October maneuvers this year, six of the
newly-purchased machines will be used, one of them
by Emperor William to direct his army. Six other
machines are to be furnished for a thorough test also,
by the- patriotic German manufacturers. The French,
who were the first to apply the automobile to war pur-
poses, recently appropriated $4,000 more for automo-
biles.

Racing launches propelled by high-power gasoline
automobile motors are now all the rage in France.
In a recent race from Paris to Trouville via the river
Seine and the North Sea, such a launch, fitted with a
35-horsepower Mercedes motor, covered the distance
at an average speed of 22 knots an hour. Of the 28
launches which started, 25 were of the cruising type
and 3 were racers. The number of launches that suc-
ceeded in covering the whole distance of 208 miles was
22. Though the sport of motor-launch racing was
started and has received a great impetus this year
on the other side of the Atlantic, yet the first high-
powered boat of this type was designed and built in
this country last year by H. S. Leighton, of Syracuse,
N. Y. This launch is the ‘“Adios,” which has a total
length on and above the waterline of 55 feet, with a
beam of 7 feet, 9 inches, diminishing to 6% feet on
the waterline. She is driven by a 120-horsepower,
eight-cylinder engine of the two-cycle type, connected
to a single propeller, and she covered two accurately
measured miles on Onondaga Lake last year at a speed
of 23 miles an hour. The latest racing launch built in
this country is the “Standard,” which has a very light
mahogany hull, 58 feet, 10 inches long, by 6 feet beam
at the waterline, and 1 foot draught. She has a new
type, 100-horsepower Standard motor, designed by E.
A. Riotte, of the United States Long Distance Automo-
bile Company. This motor is of the four-cycle type,
has six cylinders, and runs at a speed of 400 R. P. M.
A 41-inch propeller is used to drive the launch. In a

" race between these two boats over a course of 1014 nau-

tical miles, the ‘“Adios” was allowed a handicap of
3 minutes, 27 seconds, and she succeeded in beating the
“Standard” by 12 minutes, 30 seconds, as the latter had
to stop for 5 minutes on account of a pump overheat-
ing. The “Adios” covered the distance in the elapsed
time of 34 minutes, 17 seconds, or the corrected time

of 30 minutes, 60 seconds.
———e- - ——— o ———————————— =

The Current Supplement.

In the current SUPPLEMENT, No. 1447, the first arti-
cle is the conclusion of “The Mechanical Handling and
Conveying of Coal and Coke,” describing the most re-
cent European practice. “The North Sea Fisheries,”
“German Engineering Impressions c¢f the United
States,” “Eyes That See in the Dark,” by Dr. Austin
Flint, are all most interesting articles. “Aluminother-
my” is a curious metallurgical process with special ref-
erence to welding. “Electricity and Matter” is a lec-
ture by Dr. Oliver Lodge. “La Strobeika Persane” de-
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scribes a mystifying trick. Engineering Notes, Trade
Suggestions from United States Consuls, and Trade
Notes and Recipes will be found in their usual places.
The number is a most interesting one.

Engineering Notes.

The directors of the Great Western Railway Com-
pany are said to be considering the question of order-
ing two turbine steamers fcr their Irish service. They
will not be required until the company remove their
fleet from Milford Haven to Fishguard, where new
docks are being built.

The coal-handling machinery installed at the Lin
coln Wharf Power Station of the Boston Elevated
Railroad Company recently lowered the world’s record
for rapid unloading. The coal was raised 90 feet
above tide water and delivered to the storage pockets
at the rate of 320 tons per hour. The installation fol-
lows in general design the standard Hunt steeple tow-
er rig, the moving gear and coal cracker being electri-
cally driven, and the hoisting engine direct connect-
ed. The overhang of the folding boom. is 40 feet, and
the capacity of the shovel two tons.

According to Prof. Richards, of the Lehigh Univer-
sity, the waste gases from a modern blast-furnace are
capable of developing 10,000 horse power if utilized in
suitable gas-engines. It is interesting to note in this
connection that the great Niagara Falls Power Com-
pany, up to a few months ago, was only developing
some 50,000 horse power by its turbines, and even now,
the power available at three modern blast-furnaces
would be capable of pumping back again all the water
they use. The principal outstanding difficulty in util-
izing these waste gases lies in the size of the scrubbers
necessary to clean the gases before passing them into
the engines. If they are not washed thoroughly free
from tar, trouble arises from the gumming up of the
valves.

At the half-yearly meeting of the shareholders of the
London and North-Western Railway, Lord Stalbridge
said the company built experimentally a number of
20-ton coal wagons, but they were objected to because
they were too high to go under many of the colliery
screens, too wide for the stallages at the collieries,
and too heavy for the weighing machines. As the coal
traders themselves did not seem disposed to alter the
carrying capacity of their wagons, the company deter-
mined to continyje experiments until it found the most
suitable wagon to recommend for adoption by the
traders, and it had built vehicles of a carrying capacity
of 15 tons. Some of the advantages of these larger
wagons to the traders were that they would carry
roughly twice as much coal as the majority of their
present trucks, while occupying only about the same
space in the sidings, and the first cost was very little
more than that of the smaller trucks.

The United States Consul-General at Coburg says that
a type of oil engines has been invented which has at-
tracted considerable favorable notice. The oil is va-
porized and ignited without the use of any external
source of heat. The main drawback has been that the
engine would not run indefinitely with light loads,
owing to the explosions not occurring with sufficient
frequency to keep the igniting portion at a sufficiently
high temperature. A modification of this type of mo-
tor just brought out by the Britannia Company, of Col-
chester, England, is claimed to be free from this draw-
back. The vaporizer is arranged, as usual, at the
back of the cylinder. On the suction stroke a vapor
valve is opened by the cam shaft, and through this
valve air is drawn into the cylinder through the vapor-
izer, into which at the same time a little oil is sucked
through an automatic valve. This mixture of air and
oil is in itself too rich to be explosive, and the main
supply of air is drawn through a separate air valve
into the cylinder. Two passages connect the vapor
valve with the cylinder. One of these is large and
straight, while the other is narrow and U shapcd. The
lower portion of the U contains the igniter—a piece of
metal having ribs, which enable it to absorb heat
readily when the explosion takes place. This piece
therefore becomes and remains red hot, while the rest
of the vaporizer is only at a black heat. The vapor
which is drawn through this igniter on the suction
stroke is far too rich to burn, but on the compression
stroke air is forced back into the igniting piece and
provides the necessary oxygen for the vapor already
there to ignite. None of the exhaust passes through
the igniter, which is consequently not cooled down in
the case of a missed explosion. The proportion of oil
and gas used is regulated by throttling the air supply.
As already stated, part of this air is drawn through
the vaporizer and the rest through the air valve. If
the admission to the latter is throttied, a greater pro-
portion of the air used will be taken through the va-
porizer and will carry with it a proportionately greater
The makers claim that, once started,
the engine will run absolutely without atteation for
several hours.
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THE HYPOSCOPE.

Our successful contestants for the Palma trophy at
Bisley this year brought back with them a little in-
strument which is destined to play a very important
part in the warfare of the future. The instrument is
called the “hyposcope,” and its pur-
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so that, by means of a thumbscrew at the side, this
arm may be extended to elevate the device for long-
range shooting. The amount of elevation may be
accurately determined by means of a flne scale on the
upper section. In order to allow for windage, a thumb-
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of this instrument in actual warfare will be apparent
to all. Only the muzzles of the rifles are exposed 'to
the enemy, and the soldiers are entirely concealed in
the trenches. But aside from its advantages as a
means of protection, the device will be found to greatly

increase the effectiveness of the fir-

pose is to enable a marksman to fire
with accurate aim without expos-
ing his head to the fire of the

enemy. The device was invented

by Mr. William Youlton, of Bright-

on, Eng. Mr. Youlton first con-

. ceived the idea of such an instru-
ment after the battle of Colenso

in the Boer war, during which it
is stated that not a single Boer

was to be seen, and it occurred to

Mr. Youlton that a combination of

reflectors might be arranged which a9 :

would enable the British soldier to ‘i",_ -"-i'-'-i;;-,,-;-

remain entirely concealed when in -
action. The rough model which

he constructed as a result of these

deliberations immediately elicited

favorable comments on all sides,

and it was not long before he re-

ceived an order for a number of

these instruments from the British

War Office. The instruments were
employed with good results during
the remainder of the war, their use

at Mafeking having received par-

ticular mention.
The hyposcope is adapted to be

secured to the stock of the rifle.
near the breech. It consists of a
series of mirrors mounted in a
tube of inverted L shape; the shorter arm lies across
the barrel of the rifle, while the longer arm hangs
down at one side. The first mirror reflects the light
coming in along the barrel of the rifle to a second
mirror at the elbow of the instrument, which directs
the rays downward to a mirror at the lower.end of
the tube, and thence it passes out at right angles to
the eye. Thus on looking in at the eyepiece one can
gee the sights of his rifle, and take accurate aim while
holding the gun abgve his head. The vertical arm of
the {instrument comprises two. telescoping sections,

COMMUNICATION WITH TRAINS BY WIRELESS TELEGRAPHY.

screw at the end of the horizontal arm may berotated
to move the mirror contained therein 'slfghtly to one
side or the other. A scale on this arm shows just how
far the mirror must be moved for different velocities
and directions of the wind. The entire instrument is
very compact and light, weighing about a pound. It
is provided with a holster, in which it may be incased
to prevent it from sustaining any injury when not in
use. The parts, however, are not liable to be easily
injured. In case a mirror is broken, a new one can
readily be slipped into the old frame. The advantages

Marksman Concealed Behind a Sand Bag and Sighting Through Hyposcope.

ing. It is stated that during the
Boer war only one cartridge out of
seven thousand was effective, which
only .goes to show how nervous a
man is under fire, for no such work
would ever be tolerated in target
- practice. The fear of being shot
I oir ” while taking aim makes the soldier
E fire hurriedly and at random; with
the hyposcope attached to his rifle
no fears will be entertained, and the
soldier may fire deliberately and
with perfect aim. Aside from its
advantages in connection with a
rifle, the hyposcope will be found
very useful in scouting. By apply-
ing it to the end of a field glass, an
observer can watch the movements
of the enemy without danger of dis-
covery. The same instrument has
also been designed for use on Max-
im guns, on which it will be par-
ficularly useful, judging by experi-
ences in the Boer war, for these
guns were always the center of a
concentrated fire.

COMMUNICATION WITH TRAINS

BY WIRELESS TELEGRAPHY.

Although certain railroad man-
agements, those of Belgium, for ex-
ample, question the necessity (especially when they
are provided with the block system) of communications
of trains with each other and with stations, inventors
in the domain of wireless telegraphy have, in recent’
times, directed their attention to this interesting
branch, and experiments are being made on all sides.
In England, the Marconi system has been experimented
with; in America, the De Forest system; and in’Ger-
many, the Braun-Slaby.

All such experiments have permitted of ascertaining
the fact that great energy is necessary, even for slight

=ry

Seated Marksmaan- Entirely Concealed While Firing. _
THE HYPOSCOPE ; BY WHICH A MARKSMAN OAN TAKE ACCURATE AIM WITHOUT EXPOSING EIMSELF,
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The Hyposcope Attached to a Rifle.
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distances. In order to communicate at a distance of
about six miles, it requires, it would appear, no less
than one horse power.

The problem is, moreover, much more difficult than
might be thought at first sight. The distance of trans-
mission, in wireless telegraphy, as well known, depends
before all else, upon the energy brought into play
and wupon the . length of the antenn®. In this
latter factor resides the principal difficulty. Tunnels,
stations, and bridges prevent the putting of vertical
antenna of more than six or ten feet upon trains. In
default of antenna.a of considerable height, no other
means therefore remains but to increase the energy
brought into play. It is to
a solution of this problem
that experimenters in general
are applying themselves. The
difficulty might be surmounted,
nevertheless, if horizontal anten-
n& could be effectively employed.
But here a new difficulty is con-
fronted. Antenn® placed one
after another lose their effici-
ency. On the other hand, the
displacements of the trains pro-
duce a respective displacement
of each antenna.

As another method, it has been
proposed to place along the
track, and for its entire extent,
a horizontal antenna, connected
now with a transmitter and now
with a receiver. Another hori-
zontal antenna would be estab-
lished wupon the train and.
stretched, for example, over the
roof of the cars. This system,
it will be at once seen, has two
disadvantages. In the first
place, it necessitates a special
wire and consequently involves
a very great expense; and, in the
second, it does not permit of a
communication between trains.
A truly simple.golution, however,
permits of conquering the diffi-
culty, and this has been furmish-
ed by M. Guarini and his collab-
orators, M. Cesar and Lieuten-
ant Porncelet. As may be learn-
ed from the Guarini and Cesar
Belgian patent No. 167,023 of No-
vember 29, 1902, the system con-
sists in employing an existing
line of telegraph wires and using
others as intermediate ones. For
this purpose, there is produced
at a point that may be fixed (sta-
tion) or in motion (train),-and
that is situated near the said
wires, an electro-magnetic dis-
turbance by employing an oscil-
lator, for example. . Such dis-
turbance is perceived, notably
by means of ‘a coberer, at:an-
other -stationary or movable
point placed -near these same
wires. 'These latter, in the first
place, ta’ke .up the waves and
‘afterward -radiate them. They
therefore play the part of inter-
mediate antenn.

Some experiments with the
Guarini-Cesar system have been
performed wupon the Belgian
State line, have been watched by
one of the latter’s engineers,
and have been crowned with en-
tire success. The energy of 40
wattsandan antenna of 4 strands
of 32.8 feet sufficed to communi- -
cate between West-Saint-Georges
and Ottxgmes say a distance of-
10.5 ‘miles. -‘With an energy of
15 watts, a spark of 1-10 inch,
and a good coherer signals ware
g‘ecejved ‘at a distance of 2.5
miles, although the antenna of
‘tbhe movable'statlon, arranged upon a small car, was
one of but 6.5 feet. It consisted of an iron tube 4
inches in diameter. At the other station the antenna
was 32.8 feet. Messages were received in both direc-
tions, from the car to the wire and wvice versa, even
when the car was at 100 or 130 feet from the tele-
graph wires. No disturbances of any sort were ob-
served in the numerous telegraph and telephone re-
ceivers placed along the line. This fact is not want-
ing in interest, and agrees with the numerous re-
‘searches of such scientists as Slaby, Turpain, and
others, who Lave studied the simultaneous transmis-
sion of ordinary and high-frequency currents by means
of the same wire.
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In order to obtain such results, it was not even
necessary to connect one pole of the oscillator, or of
the coherer, with the earth. It sufficed to employ a
condenser or even a simple capacity consisting of a
tube parallel with the earth. Upon the car the ground
connection was formed by the axles and wheels.

M. Guarini desired also to ascertain whether the
rails might not perform the rdle played by the tele-
graph wires., With this object in view, some experi-
ments were made after connecting the oscillator with
the rails or with antenn® placed near the rail and
parallel with it, as shown in our illustration. .

With an energy of 100 watts and a sensitive Blondel
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thinks, to assure by submarine cables, without inter-
fering with their ordinary business, telegraphic com-
munications between ships and with the coast. He
does not favor, then, the bringing into play of the en-
ormous amount of energy to which Marconi has re-
course.

>0+

PIEDRAS NEGRAS, A NEWLY DISCOVERED PREHIS-
TORIC CITY IN GUATEMALA. o
BY CHARLES C. WILLOUGHBY, PEABODY MUBEUM, HAEVARD UNIVERSBITY.

The region comprising the greater part of Guate-
mala, the western portion of Honduras, and the south-
ern part of Mexico, including the peninsula of Yucatan,
was the seat of an ancient Am-
erican civilization highly de-
veloped and as interesting to
the arch®ological student as any
of the primitive civilizations of
the Old World.

Throughout this region are
found numerous remains of ruin-
ed cities, or, more correctly,
ruins of religious and govern-
mental centers; for religion and
government were inseparable
among this people.

The Spaniards, upon their ar-
rival, found numerous books
among the priesthood, each
book consisting of many pages,
the leaves being eight or ten
inches in length and folded like
a screen. The pages were cov-
ered with numerals, glyphs, and
explanatory drawings beautifully
executed in colors, which are
supposed to refer to the calen-
dar, to astronomical matters,
and to religious ceremonies. T2
Spanish priests collected and
burned every book they could ob-
tain. Fortunately for students,
three of the books found their
way to European libraries.
Their value is now appreciated,

PIEDRAS NEGRAS.—SCULPTURED LINTEL FROM DOORWAY OF BUILDING.

coherer, MM. Guarini, Cesar, and Poncelet were en-

abled to receive signals, but at much shorter distances.’

The .system in which telegraph wires are employed
might, M. Guarini thinks, prove an economical means
of constituting a block system with signals upon the
locomotive. The inventor, moreover, from these ex-
periments, draws some interesting conclusions, from a
different point of view, but one that seems to have
been the motive that led him to perform them. Sutﬁ-
marine cables, which are insulated from the agueous
medium that surrounds them, might, perhaps, in his
opinion, perform the rodle, in certain cases at least, of

intermediate antenns in wireless telegraphy to a great

‘distance. In such a case, it would be’ very easy, he
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'Piedras Negras.

and they have been carefully re-
produced by photo-lithography
and are known under the titles
of “Codex Dresdensis,” “Codex
Troano-Cortesianus,” and “Co
dex Peresianus.” Copies are
now accessible to all students.

Upon the monuments and al-
tars, upon the lintels, walls, and
stairways, and upon the altar
slabs within the sanctuaries of
the temples are sculptured.with
elaborate detail - hieroglyphs- of
the same character as those oc-
curring in the -codices. It is
known that in-many- instances
these hieroglyphs record certain
dates . .by - days, -months, and
longer time periods, but the sig-
nificance of the great majority
of the glyphs is as yet unknown.
When they are -deciphered, - as
they are sure to be in' time, a
flood of -light will be cast upon
the religious history of one- of
the most remarkable primitive
cultures hnown.

With the view of bringing to-
gether reproductions of all the
inscriptions upon the monu-
ments of the Mayan peoples, the
Peabody Museum of American
Arch®ology and Ethnology of
Harvard University has for sev-
eral years had expeditions in
the field conducting explorations
among the ruins and . making
paper molds of inscriptions
from which plaster reproduc-
tions have been made. While
engaged .in work for the Pea-
body . Museum, Toberto ‘Maler,
long a resident of Mexico, heard
of the existence of certain ruins in western Guatemala
known only to the native wood cutters. After a long
journey through tropical, forests he reached the Usu-
macinta River, upon the banks of whichkthe ruins lay.
- The structures are built upon an irregulalj plateau
or series of connected hills, artificially terraced. A
transverse valley opens upon the river at the south
of the plateau. At this point is a ‘mass of b]hck_ish
limestone rocks, visible for a long distance from the
river in either direction, and called by the “natives
This name has been given to the
ruins. Upon the flat surface of the largest of these
rocks is sculptured a circle of hieroglyphs inclosing
two seated flgures. Hntering the transverse valley
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and climbing the slope to the north, the ruins of two
temples were discovered upon artificial pyramids placed
side by side. In front of each temple and upon the
upper terrace of the pyramids stands a monument or
stela of limestone. Upon the front face of the best-
preserved of these has been sculptured with elaborate
detail an inscription in Mayan characters. A gigantic
stela broken in two pieces lies upon the lower terrace
connecting the two pyramids.

Across the plaza to the northwest stands a third
pyramid upon a natural elevation. The temple upon
its summit is in ruins. A filight of stone steps leads
from the plaza to a broad terrace in front of the pyra-
mid. Six large stel® stood in a row upon the terrace.
Hieroglyphs cover the sides of these monuments, and
upon the face of onme is an inscription, the first few
characters of which form the initial series and record
dates in the complicated Mayan calendar.

Elaborately carved human figures, with- explanatqry
groups of glyphs, cover the fronts of the remaining
stel® upon this terrace. '

The sculptured stone lintel of the doorway to this
temple has an inscription of eighty-one characters
upon the upper half of its face. Below this is a group
of figures illustrating the return of successful war-
riors with prisoners and plunder. The priest wears
an enormous headdress covered with short, stiff: feath-
ers, from the back of which spring five plumes of the
sacred quetzal. A short tunic with sleeves covers the
upper part of the body, and below this fall the em-
broidered sash-like ends of the breech-cloth. He wears.
elaborate sandals with heel-bands coming well up
upon the ankle. Beads encircle his wrists and neck.
He holds in his hand a spear-like staff of nffice orna-
mented with feather work. Before him kneel two war-
riors with spears in hand presenting a pile of plunder,
and a naked prisoner bound with ropes.

North of this temple the ruins lie for the distance
of nearly a mile and a quarter, the terraces and the
larger pyramids being fairly well preserved. Most of
the temples are in ruins.

One of the most interesting of these is built upon
the terraced side of a natural elevation upon the east-
ern side of the plaza at about the center of the ancient
city. Ten stel® and three great altars stand upon the
upper terrace of the pyramid and upon the plaza below.

Of the ten stel® belonging to this temple, the one
standing at the southern end of the building and called
“gtela twelve” by Mr. Maler is of the greatest interest.
This has unfortunately fallen and is broken into four
pieces. Each piece was photographed, however, and
the prints fitted together, making a perfect picture.

The great stone altars scattered here and there in
the plaza and in front of the temples consist of oblong
or circular blocks with hieroglyphs and occasional
groups of figures. The altars are raised upon stone pil-
lars, which are often scfllptured upon their outer faces
with inscriptions or are cut into the form of grotesque
heads.

These ruins differ in many respects from the other
ruins of Central America and of Yucatan. Piedras
Negras was evidently the seat of a powerful military
chieftain, as the sculptures everywhere indicate. The
sculptured groups and figures of the ruins of Yucatan
and of Quirigua and Copan are almost wholly of a
peaceful, relig-
ious charae-
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CALLITYPY—A NEW WAY OF USING THE
TYPEWRITER,
BY JACOB BACKES,

How the typewriter and photo-engraver can work
hand in hand and perform all the work of the printer
I have had occasion to set forth in two articles pub-
lished in the SCIENTIFIC AMERICAN SUPPLEMENT. Brief-
ly described, the method of doing away with typeset-
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Method of Lentering Rules

Djustration 1.—Callitype. Reduced From Original in
Ordinary Typewriting Size.

ting consists in typewriting the matter to be printed,
and in making line engravings therefrom which can
be used as printing-plates. The possibilities of thus
using typewriters were illustrated in the articles men-
tioned. It is the purpose of the present article to
show the more recent improvements that have been
made in “callityping,” as this new way of using the
typewriter is called.
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Dhastration 2.--Callitype. Reduced From Origina) in
Ordinary Typewriting Size.

4 last were published specimens of callitypic compo-
sition in different sizes of type, in describing which
the direction was given to use pen, ink, and ruler in
making vertical lines. But in the practical application
of this print-typing method it has since been proved
that two different vertical marks, added to the ma-
chine’s type equipment, and adjusted so as to strike
at two certain points, relatively to the position of ad-
joining or adjacent alphabetic or numeral characters,
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and bass clefs (clipped inpastings) in illustration 4,

INlustration 1.—A.- The type for the side vertical is
so engraved and positioned that it will strike at the
left of the following character, -and midway -between
that character and the one immediately preceding. B.
The center vertical is centrally 'engraved and - posi-
tioned, so as to strike between two characters, one
space distant from each other. C. This is self-explan-
atory. D. Where letters or columns are an even num-
ber of spaces apart, a side vertical liner is used to
secure midway position of perpemdicular line; and
where letters or columns are positioned an odd num-
ber of spaces apart, the center vertical is used.

In Illustration 4, f stands for flaz; 1, whole note;
2, half note; 4, quarter note; 8, eighth note. As mu-
sic notation recognizes no third or sixth notes, the
figure 6 could be used as an abbreviation for a six-
teenth, and 3 for a thirty-second, note.- Symbolic cor-
ollaries are: s for sharp, n for natural, r for rest, etc.,
using small letters to show key, pitch, and time, and
capitals for expression.

Side and center-verticals should begin and end on
two consecutively typed underscores, and each ver-
tical should be-just long enough to type an unbroken
vertical column when struck under each other. It is
important that the paper feed of the machine be as ex-
act as possible, so that the horizontal rulings made by
the underscore can be depended on to be equidistant
on all parts of the sheet. To test a machine for this,
operators make vertical rows of close-lined parenthe-
ses, thus:

(( (( (C
ccc 44 ((
((C ( «(

at the middle and extreme margins of the sheet. These
rows should have a longer perpendicular length than
the circumference of the roller. All parts of the
sheet should be closely examined for deviation from
perpendicular equidistances between the ends of the
parentheses.

In ink pad machines squares, rectangles, etc., are
made by typing the left vertical from the upper left-
hand corner down; then across; then up; then the
carriage is shifted to first position, and a horizontal
underscore left to right finishes. In making perpen-
dicular lines the thumb of the left hand continuously
holds down the space bar; another finger of same hand
strikes the vertical-liner key; and right-hand fingers
turn the roller by the knob for successive line changes
of striking point. For ribbon machines this manip-
ulation secures litile or none of the necessary ribbon
movement, therefore columnar lines are made down-
ward only, governing the striking points of the ver-
tical . liner by proper settings of margin stop and or-
dinary use of the line-spacing lever.

The illustrations show the possibilities of the ver-
tical liners in type composition. The original type-
writings were photographically reduced to different
sizes of characters, and any effect in any size can, of
course, be as easily obtained in any other size. Am-
bitious tabulators, music composers, and draftsmen
who use or have access to the writing machine should
note that there is room for still further development
and improvement.

‘What to printers is known as bordered, panele and
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work — classes of
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even take photo-

graphs with it.

When the bacteria are placed in a culture bouillon
contained in flasks of one or two liters capacity, they
form a “bacteric- lamp” which gives a strong enough
Aight to read a thermometer or see the dial of a watch
at a distance of one or two yards. The experimenter
thinks tha¥ such a bacteric lamp, as it gives no per-
ceptible heat, will be of service in powder magazines
and in scientific work." It can be alse used under wa-
ter to attract fish, as the flask can be hermetically
sealed. When placed in  suitable conditions, the bacteria
possess the phosphorescent properties for several weeks,

CALLITYPY—A NEW WAY OF USING THE TYPEWRITER,

give greater satisfaction and are more convenient and
expeditious to use than lines made with pen and ink.
The four illustrations herewith constitute the first
publication of what can be donme by the use Gf such
vertical liners in typewriting. These illustrations were
callityped on one unchanged writing machine, and in
no case was the paper touched with the hands, from
the time it was inserted in the machine until the en-
graver’s copy was finished, with the exception of cen-
ter matter in Illustration 3, which was callityped on
a ‘separate sheet and inpasted, as were also the treble
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known as inter-

secting - rule and
rule-and-figure work, which has always been a stumb-
ling block to fline-casting and type-setting machines,
seems to be the destired particular fleld of callitypy,
as in it such typing proceeds almost as rapidly as
‘%trajght” matter, could easily be done by the profi-
cient operators of all writing machines, and type-high,
ready-for-press callitypes (blocks) could be made from
typewritten copy at 5 cents per square inch, in any size
of type. In book and news work, nonpareil is the most
favored size for the class of composition referred to,
and it now costs 14 cents per square inch.
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A Trick With the Telephone,

It is not generally known to users of the telephone,
—and perhaps it is just as well for the interests of the
dervice—that when the ear-piece of a receiver is held
to the mouth-piece of the transmiter a more or less
shrill tone or whistle is heard in the receiver. This
occurs when the apparatus is in good working con-
dition and when the transmitter is on short circuit.
This effect is seemingly due to a series of reactions
analogous to, but much more complex than, those
which occur in an electric bell when its circuit is
closed. A movement of the diaphragm of the Tre-
ceiver toward its magnet tends to weaken tha pres-
sure on the carbon of the transmitter, which causes a
weakening of the current, allowing the diaphragm to
fall away, with the further result that the air column
is compressed, increasing the pressure on the carbon
again, and also increasing current strength, whereby
the diaphragm is again attracted, and this action is
repeated over and over again. Recent investigation
of these phenomena indicates, as might be anticipated,
that it is dependent upon the fundamental rate of
vibration of the receiver and transmitter, the length
of the air column inclosed between them, and also
the oscillation period of the circuit. The above ref-
erences to the attraction of the diaphragm and to its
falling away are, perhaps, rather broad terms, when
it is considered that as near as can be calculated the
amplitude of vibration of the diaphragm of the re-
ceiver in reproducing speech is about the one twenty-
millionth of an inch.—Cassier’s Magazine.

IMPROVED RAIL JOINT.

To securely connect together the rails of a railway,
and at the same time allow sufficient freedom for ex-
pansion and contraction under variations of tempera-
ture, is no small problem, as proved by the numbers
of patents on rail-joints which are being continually
granted to inventors. Mr. Paul Jason Lukes, of Balls
Ferry, Cal, has offered a good solution of the diffi-
culty in a recent invention. His invention, in addition
to fulfilling the above-mentioned requirements, pro-
vides a continuous-tread surface for the car wheel,
thereby preventing wear and pounding at the joints.
Our illustration shows two rails, A and B, joined to-
gether by Mr. Lukes’ improved connection. It will
be observed that the ball of each rail is cut away at
the sides for a short section adjacent to the ends of the
rcil, leaving only the center web along the tread of
the rail. The rails are connected by fish-plates ¢ and
D, which are formed to fit snugly against the sides
of the rails. The fish-plates are formed with tread
surfaces adapted to fit into the cut-out portions of
the rail treads. The fish-plate ¢ is secured by bolts
to rail A and fish-plate D is similarly fastened to the
rail B. At one end the fishplates are provided with
slots £ and at the other end boltholes are formed. The
bolts which fasten the plates to the rails are pro-
vided with squared portions, G, adapted to fit into the

RAIL JOINT WITH CONTINUOUS-TREAD SURFACE.

slots of one of the fish-plates, while the main shanks
extend through the rail web and the fish-plate on the
opposite side, where they are secured by nuts. In
this way the fish-plate securely fastened to one rail
has a sliding connection with the other, and wvice
versa. The treads of the fish-plates are cut away at
H so as not to interfere with the longitudinal move-
ment of the rails. The tread at the joint, however,
is practically continuous, for there is always at least
two-thirds of the tread surface for the car wheels to
run on.

Scientific American

COMBINED CARPET STRETCHER AND TACKER.

We illustrate heréwith a device which will be found
very useful in the household. It is the invention of
Mr. J. W. Quilling, of Ursa, Ill, and consists of a car-
pet stretcher provided with a reservoir for carpet tacks
and means for feeding them singly to the carpet and
driving them in. The advantages of such a device will
be apparent to all who have ever laid carpets. Our
illustrations show several detail views of the inven-
tion, which will enable our readers to understand its
construction. It comprises a long hand-lever pivotally

A COMBINED CARPET STRETCHER AND TACKER.

connected with a foot-piece at its lower end. The foot-
pieces is provided with teeth adapted to engage the
carpet, and is also notched at its forward end. A
hammer rod is held in guides on the hand lever, and
is adapted to drive the tacks as they are fed into a
toe-piece which projects into the notch of the foot-
piece. The tack reservoir consists of a guideway which
holds the heads of the tacks, their points being al-
lowed to project outward through a slot. They are
prevented from dropping into the toe-piece by a slide
which closes the lower end of the guideway. The
guideway is opened automatically by means of a lever
which is moved on operating the hammer rod. This
permits a single tack to fall down into the toe-piece,
the head striking a lug which causes it to turn point
downward. A spring on the toe-piece prevents it from
passing through until forced down by the hammer.
The tack reservcir may be loaded by inserting the
tacks singly at the upper end. A more rapid method
is as follows: On the side of the hand lever, just back
of the guideway, as shown in our detail views, is a
trough. The hand lever is held horizontally, and the
tacks are put into this trough. The device is then
turned on its side, as shown in Fig. 2, whereupon the
tacks slide into the guideway, point downward. They
are then secured by a plate which slides in behind the
tack heads. This plate may be seen in Fig. 4, secured
to the main lever by screws passing through diagonal
slots. A spring catch holds this slide in place. The
carpet stretcher may be used in the usual manner,
and the tacks driven in while holding the carpet
stretched. The foot-piece can be folded up against the
hand lever when the device is not in use, a catch be-
ing provided for holding it in this position.

New Law ot Importance to Owners of Canadian
Patents,

A very important amendment has been made in the
Canadian Patent Act, which relieves the unsatisfac-
tory situation which was occasioned by the recent de-
cision of the Canadian Supreme Court, which held that
the Canadian Commissioner of Patents is authorized
to grant only one extension of manufacturing time,
and that the provisions for the manufacture of the
invention in Canada should be strictly complied with.
The new law makes it optional with a Canadian pat-
entee either to comply with the manufacturing pro-
visions of the Canadian Patent Act., which requires
the patent to be worked in that country within two
years, or to file a petition requesting that the Cana-
dian Commissioner of Patents order that the patent
be subject to the compulsory license provisions of the
amended law, in lieu of a compliance with the man-
ufacturing provisions.

Where patents are subject to the compulsory 1i-
cense law, it will be unnecessary for the patentee to
commence the Canadian inanufacture within any
stated period; but should another person show that
the Canadian ma: ifacture is not sufficient to supply
the Canadian demands, and should such person apply
for a compulsory license, the license will have to be
granted for a consideration, which will be determined
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by assessors appointed by the Commissioner of Patents.
In cases where the patentee has filed the petition and
he finds it convenient to commence the Canadian man-
ufacture at an early date, he will not be obliged to
grant licenses, for an applicant for a license will be
unable to show that the Canadian demands remain
unsatisfied; and it will only be in cases where the pat-
entee, for some reason or other, has not commenced
the Canadian manufacture, that he may be called on
to grant a license. When a license is ordered to be
granted, the patentee will receive a valuable consider-
ation, and as the licensee will not compete with any
business which the patentee has commenced, it would
in any case be to his interest to grant the license. The
license laws, therefore, will do much to enable pat-
entees to introduce their inventions, by bringing pat-
entees and possible licensees together, and the value
of Canadian patents which are subject to the license
law will be greatly increased.

Canadian patents which were void under the old
law by reason of the failure of the patentee to manu-
facture the patented goods in Canada before the ex-
piration of the first two years of the term of the
Canadian patent, or within a single extension ef man-
ufacturing time, may be revived, provided the patentee
before February 13, 1904, either commences the bona
fide manufacture of the invention in Canada or files
his petition requesting that the patent be subject to
the license law. Every holder of a Canadian patent
on an invention, which is not being manufactured in
Canada, should therefore at once petition the Commis-
sioner of Patents, in order to avoid being compelled

' to manufacture before any stated period. The holders

of Canadian patents which may be hereafter issued

"have six months after the grant of the patent in which

to file the petition.

The Canadian Patent Act is a‘lso amended so that
a Canadian patent will not expire because of the expi-
ration of a previously granted patent in another coun-
try. The amendment also contains provisions which
save the rights of third persons whose rights may
have been obtained under decisions: construing the
old law, and of persons who have commenced the
manufacture of the invention in Canada between the
date when a patent would have been held to have
expired under the old law and the date when the new
law went into effect.

—_— e

FASTENING DEVICE FOR VENT PIPES.

A new form of fastening device for vent pipes has
been invented by Mr. John J. Meyer, of 23 East 135th
Street, New York city. The device possesses the ad-
vantage of being effective and reliable in use, and at
the same time of being comparatively inexpensive to
manufacture. It can be very easily applied and re-
moved, and when applied will insure a perfect air and
water-tight joint, capable of withstanding thermal
cianges and inclement conditions. The device is mmade
T "eferably of sheet zinc, consisting of a band of the
metal adapted to be coiled snugly about the vent pipe.
As usually made it is formed with a straight upper
portion to fit the sides of the pipe, and a flaring base
portion setting out some distance from the sides of
the pipe. In order to secure the device to the pipe,
an angle piece is riveted to the outer end of the sheet
metal coil. A similar angle piece is secured to the

FASTENING DEVICE FOR VENT PIPES.

coil in such position that when the coil is tightly
wound around the pipe, the two angle pieces will near-
ly meet and can be drawn firmly together by means of
bolts. The lower edge of the coil is preferably pro-
vided with a flange, which establishes a firmer seating
of the device in place, and facilitates the application
of solder to secure it to the metal covering of the
roof. Previous to clamping the device onto the pipe,
cement is poured in between the coils, and then after
the parts are tightly drawn together, a most secure
and stable support for the structure will be had.
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ODDITIES IN INVENTION,

IMmprOVED DusT-PAN.—A Philadelphian has invented
8 dust-pan which differs from the ordinary type in
having a receptacle in which the sweepings may be
temporarily stored and from which they may be con-
veniently discharged when desired. This prevents
scattering of the dust around the room as the pan is
carried from place to place. The receptacle is located
at-the rear €nd of the pan and has the form of a cyl-
inder with two slots or openings, one leading into an
auxiliary chamber below the pan proper, and the other
lying at the top of the incline of the pan. These are
adapted to be covered by a pair of gates which may

T i
IMPROVED DUST-PAN.

be ‘swung to open or closed position by a turn of the
handle at the end of the receptacle. When using the
pan the upper slot is uncovered and the dirt is swept
up ‘into the receptacle. On closing this opening, the
other is uncovered and the dirt may enter the auxili-
ary chamber. A cap at the end of the receptacle may
be removed to permit emptying the pan. The handle of
the pan is provided with a disin-
fectant which, by means of a plung-
er, may be forced into the receptacle
to disinfect the accumulated dirt.
| NURSERY MILK - WARMER AND
| . NigHT-LAMP.—A New York inven-
| tor has hit upon the idea of utiliz-
ing the heat of the nursery night-
lamp for warming baby’s milk. The
device comprises a vessel for con-
taining - the milk, having at its
lower end an inner chamber adapt-
ed to Teceive an incandescent elec-
tric lamp. The lamp is held in
place. by a bottom plug thereon,
which fits snugly into the chamber.
Light from this lamp is shed
through an opening in the walls of
the vessel. A double-convex lens is
here situated to diffuse and soften
the light. The device is adapted to
be hung from a nail in the wall,
but is held out of contact with the
wall by a bend in the hanger piece
and a double loop of wire soldered
near its lower end. The safety,
convenience, and economy of this
device are readily apparent.

.NoVEL FIRE-EscapE—Something decidedly unique in
fire'escapes is here illustrated. It is the invention
of Mr. P. H. Dedrick, of Grand View-on-Hudson,
New York. The device comprises a series of spring
platforms so arranged that a person may slide down
from one platform to another until he reaches the
ground. The fire escape is located in the shaft or well

MILE-WARMER
AND NIGHT-
LAMP.

TN -
NOVEL FIRE ESCAFE,
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of a building, and this shaft is provided with yielding
walls from which the platforms are hung. Obviously,
from the illustration, the. fire escape is accessible from
any floor of the building, and since the platforms over-
lap each other, there is no danger of falling between
them directly to the ground. Instead, the unfortunate
individual who, driven by desperation, trusts himself
to this fire escape, will slide and bounce from one
spring platform to another with increasing momentum
until he reaches the bottom of the shaft.

Brief Notes Concerning Inventions,

There seems to be a craze for things wireless. The
latest addition to this line is a wireless armature,
which has been invented by Roy Snedegar, living near
Owingsville, Ky. A company has been formed to pro-
mote his invention.

Mrs. J. Mitchell Clarke, of Fifth Avenue, New York,
whose invention of a resounding piano lid has already
been referred to in these columns, recently received a
patent on the invention. It is a convex lid which fits
over the piano in place of the ordinary lid, and is ap-
plied to a grand, square, or upright instrument, but its
function is best filled -on a grand piano.

Charles D. Rodger‘s,‘ the director and general super-
intendent of the American Screw Company, of Provi-
dence, died during the latter part of May at his home
in that city. He had been in the screw-manufacturing
business for thirty-five years, and being possessed of
rare inventive ability, was the patentee of a great
many inventions and improvements which have been
made during that time in the manufacture of screw-
making machinery. Mr. Rodgers was 76 years of age.

A cablegram says that a poor watchmaker named
Fritz, of Berlin, has recently been made immensely
wealthy by the invention and sale of a mechanical
time-fuse for projectiles. ' The arrangement made by
him with the Krupp company called for a cash pay-
ment of $50,000 and a royalty of one-mark (a trifle
over 20 cents) for each one of the fuses madé By them.
The French, English, and American rights have also
been disposed of recently. The fuse is said to be cap-
able of the most delicate adjustment.

Garabed G. Heghinian, an employe of the Bureau of
Highways of the Borough of Brooklyn, is the inventor
of an automatic level rod, by which surveying is done
with' }vér’y much less work and computation than here-
tofore. The ordinary 'additions andsubtractions in-
volved in leveling are dispensed with’ entlrely,’sinf:e
by proper setting of the rod, cuts, fills, and elevations
are read direct; that is, the rod reading itself is the
cut, fill, or elevation. Not only are errors reduced to
a minimum, since there is no chance of errors of cal-
culation, but the fleld work is greatly reduced.

Hans Neimend, of Ida Grove, Iowa, has invented a
device operating on slot machine principles, with the
device serving to take the place of the time-honored
custom of passing the collection box in church. The
apparatus consists  essentially of an air compressor,
which is to be placed in the basement or some other
place convenient to the church where it is to operate.
From the air compressor pipes will be run to each
seat in the various pews, the seats being upholstered
with individual pneumatic cushions, and each one pro-
vided with a slot machine device, the insertion of
a coin in which will permit air from the compressor
to inflate the pneumatic cushion to a limited extent.
It is evident that the more coins inserted, the more
inflation of the cushion, and consequently more com-
fort for the occupant of the pew.

A Catholic priest of Gardenville, Md., has patented
a device designed for the protection of parishioners
from accidents which sometimes happen from the use
of candles at the celebration of the feast of St. Blasius.
This occasion takes place early in February, when the
saint is invoked on behalf of many devot:d church
people, that they may be freed from throat troubles
of various kinds. The ceremony is performed by
crossing two blessed candles and holding them lighted
at the throat of the parishioner while a prayer is of-
fered. The reverend father’s invention consists of a
shield, by which the hair is protected from the flame
of the candles and the clothing from the falling candle
grease. A number of these have been made for use,
and have been used in different churches, and a com-
pany has now been formed for the purpose of making
them in large quantities for general use.

An old man living at Alto Pass, Ill, named East-
man, claims to be the inventor of the pilot as it is
now used on the front of the American locomotive.
The Mad River and Erie Railroad was the first in Ohio,
and he was one of the builders of it. The first en-
gines. supplied to that line had an arrangement of
iron rods fitted on the front, which picked up an
animal which might be in the way of its passage and.

carried it along. This was not satisfactory, and after

this the “cow bumper” was devised, which led to end-
less trouble. Eastman heard some one say once that

what was wanted was a device which woul push or
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throw an animal to one side when struck, and he de-
signed the pilot as it is now in use all over this
country, and which was found to be satisfactory as
soon as it was tried on the lihe which he was then
working for. The pilot was, according to his account,
never patented, and he never received any direct sub-
stantial benefit from the thing.

Frederick Sedgewick, formerly of Elgin, Ill., is the
inventor of a cipher code typewriting machine by
which it is possible to put a communication in cipher
which will defy solution except by some one supplied
with the proper facilities for doing so. This device
was offered for patent some time ago, when it was at
once opposed by George C. Blickensderfer, who claimed
that it was an infringement on the patent which he al-
ready held. The usual time allowed to make out a
case in such instances expired without any further
effort on the part of Mr. Blickensderfer, and in all
probability the patent will be granted. An ordinary
message transcribed by this machine, which has a key--
board in many respects the same as a typewriter, is--
sues forth a jumbled mass of letters, but the usual
methods of unraveling a cipher message are defled.
This is accomplished by an automatic device which
changes the relationship of the keyboard and the
letters at irregular- intervals. In this way no one
character is in use more than another, and no clew
whatever is given for anyone receiving the message
surreptitiously to decipher it, and the only way in
which this can be done is by copying the message in
another machine which has been adjusted to corre-
spond with the one on which the original mesgage
was written. This implement has been called to the
attention of the proper government authorities, :and it
is probable that it will be adopted for use in the army
and navy. Senator Mason and Congressman Hopkins
are said to be using their influence in this direction.

There was recently exhibited at the Franklin Insti-
tute, in Philadelphia, by - Frank A. Brunner, of that
city, a. means of making photographs on papers of the
ordinary slow-printing kind used by all professional
photographers, without regard to the weather. The
business of the professional photographer has been
heretofore very largely dependent on ,,t.he sun. A few
days of rainy weather throws his business back just
that long, as he is unable to make prints without the
aild of the sun. With the machine referred to, it is
possible not only to make the prints at all times, but
to do the work in half the time usually required. The
invention embraces two features, one in the construc-
tion of the lamp giving a light very rich in the violet
rays, and which have by far the greatest chemical ac-
tion, and the other in the construction of a frame, by
which the plates are held around the light at the point
where they receive the greatest and most diffused il-
lumination. The machine is octagonal, occupying a
floor space of about three by three feet, and each one
of the spaces will accommodate a printing frame 11
by 14 inches, or a greater number of smaller ones. The
daily capacity . of the machine is about 800 or 900
prints, 5 by 7 inches. In the demonstration given, a
print of a negative of a very demnse character, which
the operator said required thirty minutes to print by
bright sunlight, was made in sixteen minutes, while
prints of a normal density were readily made in much
less time. The machine is designed for the use of all
commercial photographers, and is made in three sizes
to meet all demands.

Few persons contemplating the line of homely tele-
graph poles standing along a road or highway, realize
the amount of money there is invested in these tall
sticks of wood. Each one of these represents an ex-
penditure of from twenty-five to one hundred doilars,
and occasionally, in the instances of the very large
ones sometimes required, the cost overtops the maxi-
mum mentioned. Any scheme which will tend to pro-
long the lives of these poles will be welcomed by the
telegraph and telephone companies. One of the great-
est sources of annoyance to the companies is the ten-
dency of the poles to deteriorate at a point where they
enter the ground, by reason of the rotting of the tim-
ber caused by the moisture from the earth. If the
pole is not removed in time it will fall, and some-
times carry with it a number of neighboring poles,
which have also become more or less weakened at the
foot. The poles thus damaged are unfit for further
gervice, but a means of making use of such poles has
been devised in the resorting to a foot or butt of ce-
ment. These are made in different thicknesses about
five feet long, and when used on new poles permit of
the purchase of poles flve feet shorter than wouid be
stherwise required. One of the greatest advantages,
however, is the fact that a weakened pole can be set
on a strong leg and given a new existence without the
necessity of disturbing the overhead work. This is
accomplished by cutting the pole at the ground and
slipping a new cement butt in the hole where the
:wooden end formerly rested. This same scheme is
‘resorted to in the comstruction of fencing, the cement
slabs belng used for the support of the posts.
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| Zegal Notes.

Two DEsSiGN PATENTS CONSTRUED.—Suit was brought
by Christopher C. Bradley against Richard Eccles
(Bradley vs. Eccles, 122 Fed. Rep. 87) for the alleged
infringement of two design patents issued to the com-
plainant and owned by him. One design patent cov-
ered thill couplings, the other a washer for thill coup-
lings. The former was granted on May 29, 1900, the
later on May 10, 1898.

Section 4929 of the Revised Statutes in force at the
time of the commencement read as follows:

“Any person who, by his own industry, genius, ef-
forts, and expense, has invented and produced any new
and original design for a manufacture, bust, statue,
alto-relievo, or bass-relief; any new and original design
for the printing of woolen,
fabrics; any new and original impression, ornament,
patent, print, or picture to be printed, painted, cast, or
otherwise placed on or worked into any article of man-
ufacture; or any new, useful, and original shape or
configuration of any article of manufacture, the same
not having been known or used by others before his
invention or production thereof, or patented or de-
scribed in any printed publication, may, upon payment
of the fee prescribed, and other due proceedings had
the same as in cases of inventions or discoveries, ob-
tain a patent therefor.”

Both of Mr. Bradley’s patents were taken out for
designs for a manufactured product and purport to be

new and original designs for a manufacture, and new,.

useful, and original shapes or configuration of articles
of manufacture, and that they were not known or used
by others before their invention or production.

The court thought that a thill coupling is a manu-

facture, and that. a washer for a thill coupling is a
manufacture could not be successfully denied; and
that a new and original design for such a manufacture
was within the statute. While the patent granted
under this section was for the design of a manufacture
or articie, such design was not rendered unpatentable,
or placed without the statute, for the reason that the
article of manufacture to which the design related,
and which was manufactured according to the design,
was an article of use in some branch of industry.
. In the opinion of the court, it mattered little whether
the new and original design, or new, useful, and orig-
inal shape or configuration, of an article of manufac-
ture, is applied to ornamental wall paper, pictures, or
any other manufacture intended simply for ornament,
or to the picture frame intended to hold the picture in
place, or to a window intended to light a house or
church, or to a plow or hammer used in agricultural
and industrial pursuits.
statute, and were intended to be.

“The carpenter who sings while he swings his
hammer admires the design of the instrument he is
wielding; that is, the appearance presented to his eye
and created by imposing on the physical substances
constituting that instrument a design which gives to
his hammer some peculiar shape or ornamentation that
makes it pleasing to his eye. The plowboy who
whistles as he follows in the new-turned furrow ad-
mires and is impressed by the design of the plow that
turns the sod, which is nothing more or less than the
appearance presented to the eye and created by impos-
ing on physical substances making the plow some pe-
culiar shape or ornamentation.”

“Nor can it matter,” in the judgment of the court,
“that the new and original design for a manufacture,
or the new, useful, and original shape or configuration
of the article of manufacture is designed for use in
some obscure place. Primarily, it comes from the
hands of the manufacturer, and is placed upon the
shelves of the shopkeepers for sale, whence it passes
into the hands of purchasers and users, .and so is
observed, and, if of a new and beautiful design, ad-
mired, not only by all patrons of the shop where kept
for sale, and by all would-be purchasers, but by all
who use the article thereafter, or observe it while in
use. Common experience teaches that the element of
beauty or tasteful comstruction adds largely to the
salability, and hence to the value, of the most common
articles in use by the human family. A harness is
used upon a horse for the purpose of attaching to such
animal the vehicle in which the driver is to be seated,
and, so far as mere use is concerned, it matters little
as to the design of the harness, but who would think
of denying that the harness beautifully designed is
within the statute? Who would think of denying that
a new, useful, and beautiful design for a buggy is not
within the statute? If this be true, then each and
every part of such vehicle, if handsomely designed,
ought to be and must be within the statute. This
court is of the opinion and holds that the thill coupling
is an appropriate subject for a design patent. This
court is also of the opinion that a washer for thill
couplings is also an appropriate subject for a design

patent. Both are articles of manufacture, and, while

'painting is intended to be ornamental.

silk, cotton, or other

All are equally within the
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designed for sale and use, it is important to the manu-
facturer and merchant that the design be pleasing to
the eye and ornamental; and it is also important to
the user of the vehicle to which they are attached that
the design be ornamental. The expense of carriages
for pleasure riding is probably double because of the
use of designs purely ornamental to the carriage.
Carriages are painted in various designs, and this
‘Would not a
new and ornamental design for painting a wagon be
within the statute? The painting is useful as well as
orname;ntal, but double the money is frequently paid
for ornamental painting, where the utility is not added
to in any degree. The complainant’s design patent for
his thill coupling is new, taken as a whole, and in its
design is ornamental to the carriage and pleasing to
the eye, in and of itself. Both singly and in combina-
tion with the carriage it is new, useful, and orna-
mental. Hanging by itself upon the wall of a house,
it would not be ornamental as part of the house; but,
hanging by itself as an article of manufacture for use
as part of a carriage, it is ornamental, and at once
attracts the attention and excites the admiration of
all who love and admire beautiful vehicles.”

The court did not hold that a patent must be orna-
mental in the ordinary sense in which that word is
used; that is, that it must be an ornament in a parlor
or room of a house or an ornament solely upon &
vehicle with which it is used, or ornamental if worn
by a person. The court was of the opinion that the
statute, even as amended May 9, 1902, means that “the
design or form for the article of manufacture is to be
such that it is ornamental when offered for sale in the
market, if designed for sale in the market, or orna-
mental in the place where used, and that the statute
is satisfied if it be ornamental in either place. If a
design patent for a washer for thill coupling looks fine
and handsome (that is, ornamental), and if it produces
this effect upon the eyes of those who desire to pur-
chase and use such an article of manufacture, and upon
all who observe it, and, when observed, produces pleas-
ant emotions in one who has an understanding of and
an eye for a thing of beauty, which is a joy forever,
whether it be useful or non-useful, because of the
design, then it is within the statute and patentable.”

The court tersely said that complainant’s device for
a- washer for thill couplings answered these conditions.
“No one in a.civilized community would think of using
a. string of them for a necklace. They are not de-
signed to be ornamental in that sensé. They would be
orhamental, properly strung and hung in a carriage
factory, carriage house, or stable. The form in which
this washer for a thill coupling is made adds or lends
beauty and attractiveness to itself; that is, to the
washer. In other words, its design is such that the
washer itself, ordinarily not pleasing, or at least not
attractive, to the eye, is made a handsome and attrac-
tive thing in the eye of all who have a taste for vehicles
and their attachments. This washer is not intended
as a decoration, but may in places be used as such,
and, aside from its usefulness, might add beauty, grace,
or attractiveness to the places in which kept for sale
or use, or in which carriages are kept for sale or use.
The design is such that an unattractive article of man-
ufacture is made beautiful and attractive to the dealer,
the trade, and the user, and those who see it in use.
It is not intended for exhibition as a mere ornament
when completed according to the design, but is in-
tended to be ornamental in its sphere of usefulness,
and attractive and pleasing to the senses of all ob-
servers, and may be used in the places mentioned as an
ornament.”

It was held that both these patents were unantici-
pated, valid, and infringed.

A SLATE-PICKER PATENT CONSTRUED.—TwWoO patents
were issued in 1888 and 1893 to Septimus Thomas for
what is known as a slate-picker, or device for mechanic-
ally separating and temoving slate and other impuri-
ties from coal. These patents were made the basis of
a suit of Thomas vs. Spencer (122 Fed. Rep. 877).

The court said that the general principle made use of

is the greater weight, and consequently slower motion, -

of the slate as it passes along with the coal down and
over certain chutes or planes of different materials
differently inclined, which are so comstructed and ar-
ranged that the slate is induced to drop into an open-
ing near the end, while the coal leaps over it and goes
on. There is nothing particularly new in this, the
same idea having been similarly made use of in several
preceding structures, including two patented to the
same inventor, one in 1875 and the other in 1878. The
patents in suit depended for their novelty and validity,
not on new features previously used, but on a par-
ticular combination of them devised by the inventor
to produce the result in mind. The alleged infringe-
ment was also to be judged in the same way. The
question was not whether the machines constructed by
the defendants had anything in common with the
patents'in suit, but whether they employed the same
combination of elements in substantially the same way
to effect the same result,
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The court said that the mistake plaintiff made con-
sisted in supposing that the adaptation of any element
of the patents constituted an infringement, however
old such development may be, and without regard to
the combination in which it figures.

“The defendants make use, for instance, of a feeder,
and they also employ a stone slab as a deflector plate
near the end of the chute. But it by no means follows
that either of these is an infringing use—both of these
devices being old—simply because they are found in
the patents in suit. No doubt, in general effect, a
rocking or rotary feed, such as those in the defend-
ants’ machine, is the equivalent of the reciprocating
vertical feed employed by the plaintiff, however much
it may improve thereon. But a reciprocating feed
actuated by an eccentric in exactly the same fashion
as now is an element of the Thomas ore separator,
patented in 1878, and was adopted again by express
reference in that of 1888, so that when the earlier of
these ran out, as it did in 1895, as a device it was open
to every one, and the defendants were at perfect liberty
to make use of it as they have. The same is true with
regard to the slab of slate or stone, of which much
seems to have been made. Assuming that the use of a
mere material could be so monopolized, which is at
least debatable, it is specified as appropriate in such a
structure in both of the Thomas patents, which have
just been alluded to; so that, if ever otherwise, it cer-
tainly now is free. The adjustable opening at the foot
of the lower chute stands in exactly the same situation.
As to both the patents in suit, therefore, these three
things were all old, and no just complaint can be made
with regard to the use of either of them as single, inde-
pendent features in the defendants’ machines.”

The court held that the claims were not infringed.

AN INTERESTING TRADE MARK DEkcisioN.—In the case
of Uri vs. Hirsch (123 Fed. Rep. 568), it appeared that
a bill was filed by the complainant for the infringement
of an alleged trade mark, the complainant asserting
that since the 15th day of April, 1892, he was engaged
in compounding and selling liquors variously dlabeled
“R. H. Parker Rye,” “R. H. Parker Whiskey,”’ “Parker
Rye,” “Old Park Rye,” and ‘“Parker Bourbon.” In
these names a common law copyright and trade mark
was claimed. The bill tendered directly the issue that
the defendant’s use of the name ‘“Parker” originated
in- the fraudulent purpose to reap benefit from. the
reputation of complainant’s whiskies, with .the allega-
tion that the defendants for a long time had been ‘g0

.engaged. The defendants asserted that they had been

engaged since 1879 in the handling, compounding, and
selling of liquors in Colorado, in which State they had
marked packages of liguor with the name “Old Parker.”

The court stated that if it be conceded that the
names employed by the defendants designating their
whiskies “possessed no special significance as indicat-
ing a grade and qualities of goods of class and kind,”
this would not show such appropriation of the name
“Old Parker” as would establish in the defendants &
trade mark right. It appeared from the evidence that
the only sales known by complainant to have beén
made by the defendants were two barrels, early in-
1901, under the style of “Old Parker.” The testimony
of the purchaser shows that he understood in making
these purchases that the liquor was not from the com-
plainant’s house. The court strongly intimated that
the complainant’s pleading was characterized by utter
recklessness of allegation. The trade mark had been
published and recorded in the Fifth Kentucky District
of Internal Revenue, Nelson County. Many exhibits
were produced which showed how conspicuously he
had advertised his products.

The court denied the prayer for injunction and dis-
missed the bill, since it could not be shown that the
defendant had fraudulently endeavored to injure the
complainant’s business.

SMOKELESS POwDER PATENT CONSTRUED.—Letters pat-
ent were granted Jume 3, 1890, to Richard ven Free-
den, for a process for making smokeless gunpowder
from nitro-cellulose. The process consisted, first, in
completely dissolving the nitro-cellulose by a solvent,
and, after it is kneaded or rolled into a plastic mass,
in adding a “liquid or vdpor chemically indifferent to
the constituents of the mass,’” preferably water or
steam, and swelling until complete granulation has
been produced. Suit was brought against Dupont
de Nemours & Co. by Wolff (122 Fed. Rep., 944), in
which an infringement of this patent,K was claimed.
In the Dupont process finely divided nitro-cellulose
is distributed uniformly by means of stirring through-
out the body of the water or liquid which holds it in
suspension. The solvent is then added and the stir-
ring continued, by which means gelatinization or
granulation are simultaneously effected. The court enter-
tained some doubt as to the sufficiency of the descrip-
tion of the Von Freeden patent. It held, however, if the
patent be not invalid because it ‘does.not specify the
quantity of water or steam required to produce granu-
lation, it 18 not infringed by the Dupont process,
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RECENTLY PATENTED INVENTIONS.
Eléctrical Devices,

DROP-SWITCH FOR TELEPHONES.—G. L.
GULLIFORD, Bloomington, Ill. In Mr. Gulli-
ford’s patent the invention has reference to
telephony, and the more particular object of the
improvement is the provision of a neat, eficient,
and reliable form of drop-switch constituting a
relaying mechanism for actuating an alarm at a
distance from the telephone.

SUPPORT FOR TELEPHONB-RECEIVERS.

—E. Bass, New York, N. Y. The purpose of

the invention is to provide a support for tele-
phone-receivers which will be simple, durable,
efficient, and economic, independent of the tele-
phone back and its appurtenances, and which
c¢an be quickly and conveniently applied to a
wall or other support adjacent to the tele-
phone-box without unnecessarily marring the
support.

TIME-CONTROLLED ELECTRIC ALARM.
—A. L. RoNELL, Humboldt, Jowa. The invention
in the present case relates to a time-controlled
electric alarm admitting of general use and of
special utility in relation to schools, railway-
depots, hotels, and all other institutions in
which it is desirable to sound an alarm peri-
odically.

TELEPHONE TEST INSTRUMENT.—H. G.
CHALEKLEY, New York, N. Y. This improve-
ment refers to test instruments of the kind more
particularly used in detecting trouble upon tele-
phone-wires. In operation the purpose is to
provide means for dividing the current so as
to enable the instrument to work with either
a live wire or a dead wire. In other words, the
object is to send the current through the mag-
net for the purpose of actuating a diaphragm
and through the comminuted carbon for the
purpose of enabling the voice to effect it by
means of the carbon. When the instrument is
used as a receiver, the magnet-coils are ener-
gized from a distance.

Engineering Improvements,

BOILER.—M. F. KeNeLY, Elizabeth, N. J.
The aim of .this invention is to provide certain
new and useful improvements in boilers where-
by the water is quickly heated, a rapid circula-
tion of the water is effected, and the front of
the boiler is protected against the intense heat
emanating from the burning fuel in the fire-box.

DEEP-WELL PUMP.—N. A. HEYMAN, Los
Angeles, Cal. In carrying out the present in-
vention, Mr. Heyman has particularly in view
the construction of an apparatus through the
medium of which a steady regular fiow of water
from a well or mine will bé maintained, such
apparatus also embodying the essential and de-
gired: features of simplicity and durability. The
improvement has particular relation to a pump
for raising water from deep wells, mines, or the
like by means of compressed air.

MANHOLE-COVER.—1J. J. IrVINE, Pittsburg,
Pa. In this case an object in view is the pro-
vision of means for supporting a manhead with-
in a boiler in an open position when it is de-
sired to clean out the interior thereof, such
holding means enabling the manhead to be
easily and accurately returned to its seat
against the boiler in a manner to secure a tight:
joint between the parts and overcome any
tendency to leak when the boiler is again used,

MEANS FOR FEEDING FUEL TO FUR-
NACES.—R. W. GROVE, Lewistown, Mont. One
object Mr. Grove has in view is the provision of
simple and efficient means for feeding solid fuel,
such as coal, into the furnace in a way to
minimize manual labor and the admission of
cold air to the combustion or grate chamber.
A further object is to equip the fuel-feeding

mechanism with means for distributing the in-!

coming fuel over the fire-box and the bed of
incandescent fuel therein, such distribution be-
ing regulated to direct the same toward one
side or the other of the grate-chamber or into
the middle portion thereof.

Heating and Ventilating.

GAS-HEATER.—J. R. T¥soN, Reading, Pa.
This invention refers to improvements in heat-
ers of that kind which are especially designed
for use on gas-fixtures to utilize the fiame re-
sulting from the combustion of gas as a means
for heating and ventilating rooms or apart-
ments. The heater is simple and compact in
construction and adapted to be easily slipped
into place on a common gas-jet.

HOT-AIR REGISTER.—S. TuUTTLE, New
York, N. Y. An object claimed by this inventor
1s to secure an enlarged opening from a lower
room to an upper by projecting the register
some distance into the room, thus allowing a
portion of the fioor to be cut out for a larger
pipe than can be passed up through the ordi-
nary partition. Another object is to control the
air delivered by directing it wholly, partly, or
mot at all into either the lower or upper room.

Hardware,

SAW-SET.—P. H. L. KLETTE, Bates, Cal.

The object in this case is to provide a new and.!

improved saw-set which is simple and durable
in construction, easily manipulated, positive in
operation, and arranged to bring the point of
the saw-tooth in contact with the plunger
previous to moving the latter to set the tooth.

NUT-LOCK.—1J. V. BERRY, Shamokin, Pa. In
this patent the invention -refers to an im-
provement in screws and nuts, and more par-
ticularly fo -the subclass known as “aut”

';and “bolt” locks. The object is ‘to furnish a
hrem’ly and efficient means of securing in any
" desired position nuts to bolts in such a manner
that the nuts may not become loosened by jar-
ring or by any turning of the bolts or other
: parts to which they are attached.

Lighting and Heating.

HEATING-STOVE.—C. MATTHEWS, Colum-
bia, Mo. Broadly stated, the invention resides
in a peculiar casting involving novel details
of construction whereby increased heating-sur-
i face is provided. More definitely stated, it con-
sists in the casting formed by upper and lower
' members, of which the former constitutes the
| fire-bowl and the latter the ash-pit.

OIL-BURNER.—C. W. S1EVBERT, Los Angeles,
Cal. This invention relates to an oil-burner
: constituting to some extent an improvement
over a prior patent of Mr. Sievert. The object
of the present invention is to effect a more
, thorough and uniform vaporization and conse-
, quent combustion of the oil and also to en-
able the burner to be placed.in any position
and supplied with oil in company with a rela-
tively thin stream of water, which effects
thorough atomization of the oil and also when
heated assists in transforming it into vapor.

Machines and Mechanical Devices.

AUTOMATIC DEVICE FOR OPERATING
HATCH-COVERS FOR ELEVATORS.—S8. E.
. AusTIN, New York, N. Y. Mr. Austin’s inven-
',tlon relates to improvements in an automatic
device for operating hatch-covers for elevators
of that class disclosed in a patent issued to
H. Mattullath, wherein a latch-bolt is em-
ployed for sustaining a hatchway-cover, this
; bolt being geared to a segment on a short shaft
i which is equipped with a finger or cam, the lat-
ter being disposed in the path of a tappet that
| is movable with the platform of an elevator
- car or cage of a suitable type. The construc-

!tion is practically noiseless in operation.

'  TENONING-MACHINE—W. J. McNauL,
' Butte, Mont. The operative means provided in
this invention serve to automatically load a log
‘on a carriage embodied in the machine, to
‘clamp the log firmly on the carriage, to pre-
liminarily cut the log, afterward automatically
reverse the carriage and the log, subject the
log to the final cutting operation in a way to
| complete the tenons, to reverse the carriage
and return the log in a completed con-
dition to the normal position, and finally dis-
charge the log automatically from the carriage.

DUST-COLLECTOR. —'L. "'C. MgytRorT,
Evansville, Ill. This case refers to dust-col-
lectors, the invention being intended as an
: improvement on devices of this -class: disclosed
‘in a former patent to Mr. Meyerott. In the
present caseé an object in view is the provision
of means for collecting the dust that escapes on
the outside of filtering-pockets when they are
jarred successively, the outside dust being col-
lected by pneumatic devices which carry the
dust back again to the machine.

:  STOP-MOTION FOR CLOTH-TENTERING
. MACHINES.—J. L. DaBBs, Rockhill, 8. C.
| Much trouble and loss of time and waste of
cloth is occasioned by the edges of the cloth
becoming detached from the tenter-chain pins of
a cloth-tentering machine, and the general ob-
ject of the Iinvention is to provide automatic
means of construction adapted to stop the ma-
; chine should one or both edges of the cloth be-
come detached from the tenter-chain pins.

MACHINE FOR AERIAL NAVIGATION.—
1. 1. Morris, Mellette, S. D. The purpose of
this invention is to provide an apparatus for
aerial navigation which will be of simple and
durable construclion and effective in opera-
tion and in which g balloon-supported frame is
employed provided with a motive power, includ-
ing means for lifting, and means for driving,
and which also carries a steering device and
wheels to support -the -structure when. on the
ground.

WEIGHING-SCALE.—J. CoLLINS, Sewee,
ITenn. The inventor seeks to provide in this
case simple and efficient means adapted for
operating in a way to ascertain the relative
| values of commodities which differ in values—
! such, for example, in using the apparatus by
- wheat-millers to determine the quantity of
flour and bran to be given in exchange for a
predetermined or unknown quantity of wheat the
grade of which may be up to or below a re-
: quired standard.

BINDER.—E. M. AxpERsoN and G. E. PosrT,
New York, N. Y. This improvement resides
particularly in the locking-mechanism. The
locking device comprises the usual telescoping
parts, the inner of which carries a dog which
! permits a free telescoping or inward movement,
| but impinges against the inner wall of the outer
tube, 80 as to prevent outward movement. - This
dog is controlled by a cam-like member mounted
to turn in the inmer lock-section and when
thrown to a certain position engages the dog
and moves it into active position. )

BORING AND TENONING MACHINB.—J.
! WiLsoN, Lathrop, Mo. The intention in this
improvement is to provide a boring and tenoning
machine which is simnlec and durable in con-
struction, very effective in operation, easily
applied or removed, and arranged to permit of,
quickly and accurately boring fellies and other
articles and forming tenons on the ends of
spokes.

BALL-COCK.—A. NEgLsSoN, Quincy, Mass.
This mechauism will quickly open and close

Ameries: |

the water-supply, and'by thus avoiding a slow-
closing movement the inventor attains a valve

which avoids uncertain movements of the fleat
which occur in many ball-cocks. A pipe and
shell inclosing the same is provided, these parts
being relatively movable and the water supplied
to one. Means are provided for imparting the
relative movement referred to, and for this rela-
tive movement to act as a guard to prevent
splashing the water when discharged.

FILLING-TUBE , FOR BOTTLE-FILLING
-MACHINBS.—S. C. MILLER, Louisville, Kjy.
The invention relates to'a class of bottle-filling
machines embodying a vertically-adjustable
tank from which liquid is conducted down-
ward through self-closing tubes into a number
of bottles-supported below the tank to be filled
therefrom. Improvements in this class of ap-
paratus are shown in a former patent of this
inventor. The object of this invention is to
provide filling-tubes for the bottle-filling ma-
chine specified that in suitable number may
be employed for the purpose whereby these
similar members of the machine are greatly
improved in operation.

ATTACHMENT FOR CAN-HEADERS.—R.
D. TowNSEND, Chicago, Ill. The object of this
invention is to provide an attachment which
may be placed on the machine, thus adapting
it to any desired size of can without reorganiz-
ing the entire machine. This enables one ma-
chine by a very simple adjustment to be
adapted to any size of can, and in smai fac-
tories it will to a great extent reduce the cost
of equipping, maintaining, and operating the
plant. The invention is applicable, for ex-
ample. to machines of that class shown in a
prior patent to Wheaton, No. 477,584.

ENGRAVING-MACHINE.—I. R. BeaM, EI-
mira, N. Y. In the present case the invention
relates to a machine for engraving from pat-
terns; and it comprises a tracer having con-
nection with a graver, so that by moving the
tracer over a pattern or copy the graver will
be made to work on the plate to reproduce the
subject of the copy or pattern.

Of Interest to Farmers,

POWER DEVICB.—D. LuBilN, New York,
N. Y. The present invention relates to im-
provements in power devices particularly
adapted for drawing a cultivator or other agri-
cultural implement through the ground to
finely pulverize or break the earth around. and
between. rows of plants or to draw such im-
plement through unplanted ground, an object
‘being to produce a device designed to be oper-
:ated manually. and by means.of which a.-heavy
tool may be operated with but little manual
exertion and digging deeply into the ground.

DUMPING AND ELEVATING APPARATUS.
—P. J. MAUGER, Minier, Ill. Mr. Mauger’s in-
vention is an improvement in that class of
apparatus employed for discharging or dump-
ing grain or other commodity or material from
a wagon or cart into a conveyor or chute, by
which it is delivered into a permanent storage-
receptacle or into a car, boat, or other medium
of transportation.

DITCHING-MACHINE.—P. BERGLUND, New-
man Grove, Neb. One feature of this inven-
tion is the provision for convenient vertical ad-
justment of the auger or borer whereby it is
adapted for boring ditches of varying depths.
Another important feature is the improved
construction of the auger or borer itself, where-
by it is adapted for both cutting and slicing
the earth as the machine advances and also for
throwing out the soil thereby loosened.

Pertaining to Vehicles.

TIRE.—C. MiILLER, Binghamton, N. Y.
The inventor claims as his object the provision
of an improved form of protective non-punctur-
able shoe or casing for cushion and pneumatic
tires, and is designed to provide for conven-
ience in securing the opposite edges of the
casing to a rim and to insure a strong con-
Deetion therefor independent of the pressure
of the tire proper, especially a pneumatic. tire.
'The improvements are applicable to solid wood-
en fellies and to metallic rims of different
skapes without altering the device.

RBESILIENT REST FOR VEHICLE-TOPS.
—T. F. GBNSMBR, Lewiston, Minn. This in-
vention has for its object to provide a novel,
simple rest for the support of a reclining
vehicle-top and which is adapted to absorb jar
incidental to the sudden descent of the top
when it is rocked into a reclining position to
remove the top from above the seat of the
vehicle.

SLEIGH.—JeNNIE R. KYLB, Gex, Ky. This
is an improvement in that class of sleighs
which are formed of runners and hub attach-
ments adapted for use in connection with a
buggy or carriage body and its axles. Thus
upon ~emoving the wheels of a buggy or car-
riage Irom its axle-journals the latter may be
inserted and secured in the hubs of the im-
proved sleigh-runners.

Rafllways and Their Accessories,

INCLINED RAILWAY.—S. E. JACKMAN,
Brooklyn, N. Y. The purpose of this invention
is to provide an inclined railway arranged to
enable persons to enjoy a continuous ride over
an inclined or switchback road back to the
starting-point, and to allow the proprietor to
readily switch the cars in or out from the
main .continuous track to a siding, to com-
pletely control the vebitles durlig their jour-
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which enables the tank to be quickly filled, and].

ney, to avoid accidents, and render the travel
of: passengers perfectly safe.

CAR.—S8. E. JACKMAN, Brooklyn, N. Y. Mr.
Jackman’s invention relates to amusement de-
vices, such as inclined railways of the kind de-
scribed in his patent noticed immediately

{ above; and the object is to provide a car ar-

ranged for convenient and safe coupling to an-
other car and having a brake mechanism under
the control of the attendant to permit of
checking the speed of the car on the down-
slope, the car also having a circuit-closer for
closing a circuit in the track to annunciate
the position of the car on the track.

RAILWAY-RAIL BRACE OR TIE-BAR.—
W. E. ARTHUR, Aberdeen, Md. Mr. Arthur’s
invention is an improvement in tie-bars or
braces for railroad-tracks, by which to tie the
opposite rails of the track securely together and
brace one from the other. The tie-bar can be
made of any desired strength and can be ap-
plied to the rails either in new work or in
work already constructed and can be arranged
at such intervals as may be found necessary to
prevent any- spreading or other Ilateral dis-
placement of the rails.

TROLLEY-STAND.—J. J. BOUCHARD and W.
F. ENsor, Bradford, Pa. In the present patent,
the inventors seek to produce a construction of
the mechanism constituting the bearing around
which the pole may swing or turn on a vertical
center, the mechanism being so designed as to
minimize the friction and wear on the working
surfaces, ‘to turn easily and freely without
lubrication, and to exclude the entrance of dust
and dirt from the working parts. They also
seek to produce a construction which provides
for the secure attachment of the pole to the
pole-socket in a way to relieve the strain on
the pole-clamp and to allow the ready inter-
change of different poles.

AUTOMATIC TRAIN-CONTROLLING MB-
CHANISM.—A. E. OsBoRN, New York, N. Y. The
purpose of the invention in the present patent
is the provision of new and improved means
for automatically stopping a car or train of
cars independently of the persons in charge
and of the signal apparatus of the railway
should such apparatus be employed.

CAR-FENDER.—J. A. WiLLiAMS and L. B.
BrIiTTON, Seattle, Wash. The improvement ot
these inventors relates to safety-fenders for
cars and vehicles, and has for its principal
object the provision of a safety-fender for ears
and similar vehicles which Is automatic in
operation, besides being inexpensive to manu-
facture, as well as durable, and comprising com-
paratively few elements or par-ts which are
simple. in their emhediment and not liahle- to
get out of order.

RAILWAY-SWITCH.—W. K. SM1TH, Denver,
Col. In this case the invention has reference
to improvements in switches for street-railways,
tae object aimed at being to provide in con-
nection with a switch-tongue a simple means
whereby the switch may be shifted by a motor-
man on a car while the cdr is in motion.

SWITCH-OPERATING DEVICE.—W. K.
SMmiTH, Denver, Col. Mr. Smith’s invention
relates to improvements in devices for shifting
switch-tongues for street-railways, the object
in view being to provide a simple switching
device carried by a car and so arranged that
by foot-pressure the motorman may cause the
shifting of a switch to either of its positions
while the car is in motion.

Miscellaneous,

NON-REFILLABLE BOTTLE.--C. R. ScHU-
MACHER and D. SPEBLMAN, Providence, R. L
In carrying out this improvement the inventors
have in contemplation the provision of a bottle
which shall be so constructed and arranged
that the contents thereof may easily be re-
moved, but at the same time it will be im-
possible to refill the same bottle again.
A further object is to provide a stopper and
casing for the bottle-neck which may be easily
inserted therein and when in position cannot
be removed therefrom without breaking the
bottle.

FIREMAN’S HELMET.—C. EAGLE and F.
VoagT, JR., New York, N. Y. This invention has
reference to improvements in appliances to be
worn by firemen in invading rooms or apart-
ments filled with smoke; and the object that
the inventors have in view is the provision of
an improved helmet designed to minimize the
danger of suffocation to the firemen in extin-
guishing a fire.

FORM OR LAST FOR BOOTS OR SHOES.
—J. E. BETE, Stoughton, Mass. The principal
object of the invention is to furnish a device
which is simple in its embodiment and effective
and reliable in use, besides possessing the ca-
pacity for long and repeated service. Another
object is to provide a device of this character
comprising few parts which are easily assem-
bled together and also which is easy to handle,
strong, and durable, and not liable to get out
of order.

FOLDING TABLE.—W. J. NoBLE, New
York, N. Y. The special object in this case
is to provide a folding table, the capacity of
which when extended will be relatively great,
thus overcoming a previous disadvantage that
ih order to make the table fold compactly its
extended size had to be much restricted. In
attaining this end, preferably four leaves or
top sections are provided. These are each fur-
nished with a folding leg and devices for hold-
ing them in extended position. The top sec-
tiona are hinged, so tint when extended thay
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present an even table-surface, so that they | the latter
may be folded flat against each other, placing portion of the depth of the heel.

the table in compact form for stowing away., BOX-PLATE AND ATTACHMENT THERB-
COP-TUBE.—E. H. THorNE, Fall River,” FOR.—H. McCaNN, Hamilton, Canada. This
Mass. The invention refers to improvements: Invention relates to means for shaping and sup-
in cop-tubes of that class which are used to; porting plastic matérial, such as mortar of ce-
contain the winding of yarn in weaving ma-: ment or hot concrete, in the erection of build-
chinery, although the tube may be used to ad-; ing or cther walls from such material, and the
vantage in holding the windings of other ma- | object is to provide novel box-plates and novel
terial.
a frictional holding-surface produced thereon. in box form for the reception of the plastic ma-
by compressing the tube externally to‘form a' terial and retaining it in proper shape until it
series of conical portions separated by annu-: becomes rigid.
lar shoulders, against which the winding is° TWINE-IIOLDER.—C. L. PETERsoN and M.
adapted to lodge in a way to wholly overcome: Q. THompson, S#eux Falls, S. D. In the pres-
slipping along the tube. ent patent the invention has reference to new
BUCKET.—G. McBLHANY, Watertown, S. D. and useful improvements in twine-holders, and
This bucket is especially designed for use in the object of the Inventors is the provision of
clevating grain where it s desired to raise 2 twine-holder of simple construction designed
grain for filling bins from an upper floor. It to be suspended over a counter or the like and
becomes desirgble in such connection to provide in which the twine will not become spnarled
a bucket of large capacity which will be of  or twisted.
sufficient strength to sustain the weight and' CANDLE-HOLDER FOR CHRISTMAS
stand hard usage and which will be provided 'REBS.—P. RummEeLIN, Portland, Ore. In car-
with a dumping-door arranged to be released rying out the present invention Mr. Rummelin
by a tripping-rope, so that Its contents can be; has particularly in view the provision of a
discharged by the operator standing at a dis-'device which will combine the functions and
tance. _features of a ‘holder for sustaining the candle
METALLIC HORSE - COLLAR. — D. F. in a vertical position when on the tree and a
O’LouGHLIN, Moorhead, Minn. In carrying out receptacle for containing the grease, wax, or
this improvement the object In view of the the like dripping from the candle.
inventor ijs the provision of a horse-collar’ pPRAWERS.—T. F. TRIMBLE, Valatie,
which shall be neat and durable and at the’ and W. A. Harper, Hudson, N. Y.
same time of such perfect fit that scalds, gall,” ent improvement relates to drawers used more
bruises, sores, etc., on the horse’s nmeck and partjcularly as clothing for gentlemen. The
shoulders are obviated.
DISTANCE OR RANGE FINDER.—E. NicH- self-adjusting. The seams are so located as to
oLsSON, Cleveland, Ohio. The aim - of this im- have no tendency to produce chafing or to be.
provement is to provide a range finder, more otherwise objectionable.
especially designed for use on marine vessels produced a neat simple article of manufacture
and the like to readily ascertain the distance having the advantages mentioned above and
the vessel is from a distant object—say a capable of being cheaply made.
lighthouse—how far the vessel has to sail before. JCE.CREAM FREEZER
it is abreast of the lighthouse, and the dis- nolia, Ark. This Invention comprises a new -
tance between the vessel and the lighthouse combination of parts of a construction capable:
when abreast, all without requiring any mathe- of freezing the cream in & minimum amount of '
matical calculations. time and labor, which can be readily repaired:
SHELL.—L. G. RoAcH, Fredericksburg, by an ordinary tinner, and in which the parts.

N. Y,
The pres-

Va.’

The prime feature of the Invention lies in the have such correlation that they can be wused -
In-

combination of an exploding means and a cen- for either domestic or manufacturer’s uses.
trifugally-releasable restraining device for the' addition it can be used for cooking the cream '
exploding means. This restraining device is in the holder and as a milk-cooler, etc.
normally active; but when the projectile begins SUSPENSION-SEAT.—H. G. GrOTE, 57
its rotary flight the centrifugal force atténd- poventhorsteinweg, Bremen, Germany. This
ing such rotation renders the restraining device invention Is a suspension-seat, with or without
inoperative, and then as the shell strikes the gupport for the feet, for the use of passengers
target the exploding device Is operated by the on the railroad or other means of transporta-
impact of the blow. tion ; for soldiers, even if transported in freight
*COLLAPSIBLE CABINET OR DARK' ears; for the transportation eof the wounded In
ROOM.—L. F. WILsoN, Gerrardstown, W. Va.. war, and in case of aecidents or wherever it

can be worn throughout the majm'II

It consists of a paper cop-tube having | means for assembling and holding such plates -

garment Is cemfortable and to a great extent

The Inventors have’

.—C. E. TAYLOR, Mag--

Though applicable to other purposes In the:
arts, Mr. Wilson’s improvements are intended
more especially for use as a dark room for.
amateur and professional photographers; and:
one of the principal objects is to provide a
suitable structure of this kind which is col-
lapsible into small compass, for storage or
transportation, besides being light in weight and
simple in construction.

HEAVY FIELD ARTILLERY.—T. D.
SMmyYTHE, Santiago, Chile. The object In this
case Is to provide certain new and useful im-
provements in artillery whereby field-guns of
great length, large caliber, and heavy weight
can. be readily transported from place to place
and brought quickly into action with great pre-
cision and steadiness and without unduly ex-
posing the gun and gunners to the fire of the:
enemy or rendering necessary a heavy shield.

NUT-LOCK.—N. D. AspgLL, Lakeview, Ore.!
The purpose of this invention is to provide:
means for securely locking a nut to a bolt at
any desired point thereon. The improvement
consists of novel means, employing a wedge:
seated in the nut and adapted for engagement’
with the bolt thread, a key whereby the wedge
is forced into locking position, special means
for securing the key, and a nut of peculiar con—3
struction. |

LAMP-HANGER.—D. McEACHERN, Rossland,:
Canada. This device may be readily applied-
over any ordinary ceiling-block by means of
the bracket, the hanger-bar being secured to and
depending from the bracket and supporting the
tobthed segment, so the latter can be rotated:
to bring it to_ any position, and a fork is 80|
connected with the block of the toothed seg--
ment that it may be swung thereon to any ad-
justment, and its locking-block be moved into
locking engagement with the segment block and -
be released by drawing upon the swinging arm,
80 It can be adjusted to hold the lamp in any:
position.”

HOOK AND EYE.—A. W. HERBERT and W. F,
WAsSHBURN, New York, N. Y. In the present
patent the invention relates to hooks and eyes, .
and the more particular object is the produc-
tion of an exceedingly flat hook and eye capable
of general use, affording a secure grip and ad-
mitting of a cheap and simple construction.
The hooks and eyes are paired in the usual’
manner, and each ome is made of a thin plate:
of metal, and preferably by stamping.

SHOE-HEEL.—G. F. Fi1sCHER, Rochester, N.,
Y. The purpose of the invention is to provide
a shoe-heel of the cushion type and means for
attaching the heel to the insole of a shoe, and,
further, to so mount the thread-section of the
heel that it may be shifted to bring to the rear
the forward sections, which are comparatively

unworn, to take the place of the rear section of !

the heel, which has become unduly worn, and

1o vertically adjust such thread-section, so that. Coon Rapids, Iowa.

"on shipboard,

. SON, Spokane, Wash.

can add to the comfort of travelers. If used
it affords a protection against
seasickness.

DHESIGN FOR A SMOKE-RING MAKER.—
E. Naugr, New Orleans, La. The figure in this
design Is a full-face view of a smoke-ring maker,
with the mouth in formative position for eject-
ing smoke-rings, the rings floating about the
head, the fingers of one hand holding up a smok-

ing cigar and the fingers of the other twisting:

an end of the mustache.
HARNESS-TRACE.—D. K. BeLLIS, Manton,
Mich.
relates to improvements In harness-traces of
that class which employ leather and metallic
chains In their construction, is to overcome
stretching of the leather by a composite trace
embodying a metallic chain as an integral part

Ithereof, the leather and the chain being so

combined as to retain the desirable pliability or

. flexibility of the trace.

ENVELOP-SEALER.—W. McD. Henry, Kes-
ley, Iowa. Mr. Henry’s Invention refers to
improvements In sealing devices for envelops,
particularly envelops for expressing money or
other valuables, the object in view being to
provide a simple device for this purpose that
may be quickly sealed and the use of wax and
tape or ribbon be dispensed with.

GAME APPARATUS.—D. McCRUER, Pauls
Valley, Ind. Ter. Among other things this
invention has for its object to provide means
for automatically rotating a central object or
turret, to provide an improved group of em-
blematical figures in the central rotary object
or turret, to employ a movable or shiftable Im-
pelling device and to provide means which en-

gble the impelling device to be advanced in:

case a light shot is to be discharged. The In-
vention Is an improvement on a prior patent

-of Mr. McRuer.

PULLEY-FASTENING.—A. W. HicHT, Bal-

| lard, Wash. The purpose in this case is to pro-
- vide means for preventing the slipping of split

pulleys on their shafts. The invention is espe-
cially applicable to that class of pulleys In
which the sections are held up by U-bolts
or clevises passing through the pulley-sections
and encircling the shaft. The invention involves
certain improvements in the key for engaging
the U-bolt with the shaft.

NON-REFILLABLE BOTTLE.—W. E. JoHN-
It is the object of this
contrivance to effect an improvement in that

class of non-refillable bottles which are pro-|gjes.

vided with a stopper or plug having a valve
adapted to open for discharge of contents of
bottle when the latter is held In the required
position. The stopper with its attachments
‘may be returmed to the maker or jobber for
reuse.

ADVERTISING DEVICE.—L. R. GAYNOR,
The purpose in- this case is

One object of this invention, which ;

and attract attention by joining the placard
on which the advertisement is placed with a
grotesque figwe that will be fully exposed,
- along with the advertisement, when the door is
moved in the act of opening it, the closing per-
mitting a return movement of the advertisement
and a merging of the grotesque figure into an
unrecognizable form.

FILTER.—J. P. RuMMEL, Sioux Falls, S. D.
One of the principal objects of this inventor
is to provide a filter which shall separate
and purify the water passing through the same
of all animal matter, sediment, or the like. A
further object is to construct a filter which
may be easily and quickly attached to a faucet,
hydrant, or spout, or the like, and which shall
perform its proper function without requiring
further attention.

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

-Business and Personal Wants.

READ THIS
will tind inquiries tor certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
gend you the name and acddress of the party desir-
ing theinformation. In everyecase it is neces=
sary to give the number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. CataloRue free.

Inquiry No. 4603.—For machinery for making
i kuitted goods.

AUTO08.—Duryea Power Co., Reading, Pa.

Inguiry No. 4604 .—For a machine for sharpen-
i ing toilet clipper blades.

I “T.8.” Metal Polish. Indianapolis.
d

|, Inquiry No. 4605.—V¥or direct-current dynamos
forsupplying aboutf0 incandescent lamps.

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
' Chagrin Falls, O.

Inquirv No. 4606.—For a machine for perforat-

. ing hard-drawn copper 3| B.\V. with round holes. Also
for dealers i such oopper.

Samples free.

COLUMN CAREFULLY.—You -

to display an advertisement at a desired point; :
DLy its flexible connection with.a movable door -

Mechanics’ Toolsand materials. Netprice catalogue.
Geo. 8. Comstock, Mechanicsburg, Pa.

Inquiry Na. 4607 .—For makers of pianos, furni-,
1 ture and carriages, having export trade.
i Sawmill machinery and outfits manufactured by the ;
Lane Mfg. Co., Box 13, Montpelier, Vt.

Inguiry No. 4608.—For machines for shrinking
-and measuring cloth.

Metal Stamping Co., Niagara Falls, N. Y., cuts and
forms sheet, bar, rod, or wire any shape.

nquiry Neo. 4609.—For a quick-speed tool steel

alloy contalnmg tungsten, molybdenum and chro- :
mium.

Novelty makers should write sending lists to Howie
& Co., general importers, Auckland, New Zealand.

Inquiry No, 4610. ¥or a pencil-making machine
worked by & ] or2 h. p. engiue.

Let me sell your patent. I have buyers waiting.
Charles A, Scott, Granite Building, Rochester, N. Y.

'
i

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attention will be paid thereto. This is for
ocr information and not for publication.

References to former articles or answers should givr
date of paper and page or number of question.

Inquiries not answered in reasonable time should be
repeated; correspondents will bear in mind thut
some answers require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

Special Written Information on matters of personal
rather than general interest cannot be expected
without remuneration.

Scientific American Supplements referred to may be
had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9179) E. C. H. says: We desire to
install a pumping engine to raise 150,000 gal-
lons of water In a run of 24 hours. Our boiler
pressure is 110 pounds, discharge pressure 80
pounds, in case of a fire we would want to raise
it to 100 pounds. Suction 15 to 20 feet. Sup-
ply of water to pump is ample. We have
studied slide valves, balanced valves, semi-rota-
tive valves, etc, and find it hard to decide
which Is most suitable. Will you please inform
us as to the proper proportions, cylinders,
stroke, etc., for a compound engine to meet
our needs; also which style steam valve is the
most economical? A. Without knowing all of
the details of the character of the pump which
you are designing, it is impossible for us to
give you any information in regard to propor-

: tion of the cylinders, stroke, and valves needed

for a pump to do the work which you describe.
The valve which is most generally used and
which gives the best satisfaction for cold

: water pumping, is a hard rubber disk held by
j means of a spiral spring on a bronze seat.

Where the quantity of water to be pumped is
large, a number of these valves are arranged
close together. The same type of valve is us-
ually used for the inlet as for the discharge.

- Much practical experience is necessary in order

Inquiry No. 4611.—Wanted, an ol burner suitable
for use under asmall, horizontal boiler for steam-heat-
1mng purposes.

Gear Cutting of every description accurately done,
The Garvin Machine Co., 149 Varick, cor.Spring Sts., N.Y* .

Massey Harris Co., l.td., of Canada.

in small manufacturing plant. Must be desirable. Geo.
F.Russel.2944 Vernon Ave., Chicago, 11l

Inquiry Ne. 4613.—For makers of electric auto-
matic registersto register the number of times the cir-
cuit of an electric baitery is closed.

We manufacture anything in metal. Patented arti-
cles, metal stamping. dies, screw mach. work, etc.,
Metal Novelty Works, 43 Canal Street, Chicago.

Inquiry No. 4614.—For a shooting gallery outfit.

The largest manufacturer in the world of merry-go-
rounds, shooting galleries and hand organs. For prices
and terms write to C. W. Parker, Abilene, Kan.

Inquiry No. 4615.—For machines for spinning
giano bass strings, ulso moulding machines for piano

rames and general smull work.

Thecelebrated * Hornsby-Akroyd” Patent Safety Oil |
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 135th Street, New York.

stacks.

Contractmanufacturers of hardware specialties, ma-
chinery, stampings, dies, tools, etc. Excellent :narket-
ing connections. Edmonds-Metzel Mfg. Co., Chicago.

. Inquiry No. 4617.—For makers of telephone sys-
ems.

Manufacturers of patent articles, dies, metal stamp-
ing,. screw machine work, hardware specialties, machin-
ery and tools. Quadriga Manufacturing Company, 18
South Canal Street, Chicago.

'
1

- far less elasticity of this sort.
Inquiry No. 461 2.—For the present address of the -

Inquiry No. 4618.—For dealers in platinum wire
or sparking points for gas engines.

‘W ANTED.—New novelties that are ready for the mar-
ket. Must possess merit to justify extensive advertising
inthis and Koreign Countries. What hare you? Wizard ;
Novelty Co., Inc., 1007 Filbert Street, Philadelphia.

Inquiry No. 4619,—For parties to finish and make
small, light castings.

A large casualty company desires to obtain the ser-
vices of three or four high-class men with good expe-
rience to inspect boilers and elevators. Please reply
stating age, weight, qualifications and references. Ad-
dress Inspector, Box 73, New York.

Inquiry No. 4620.—For makersof tack machines.
‘WANTED.—A number of good instrument and tool
makers at Edison Laboratory, Orange. N. J. Wages
$3.25. Call or address Thomas A. Edison, Orange, N. J.
Inquiry No. 4621.—For makersof different novel-

Young man studying mechanical engineering desires
position with reputable house. Experience more of an
object than salary. H. A. Klemn, 1250 Degraw Street,
Brooklyn.

Inquiry No. 4622.—For plans and specifications
for a fifty-foot pleasure launch.

WANTED.—A solution to impregnate and harden
articles made of paper.
Pouglas Mfg. Company, Fall River, Mass.
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| distortion.
| Party desires to purchase either entire or half interest elasticity apd can be bent or stretched much

- farther than most other substances.

Adle?

to build a satisfactory and efficient pump. We
would advise you to write to some of the well-
known pump manufacturers, and ask them it
one of their regular pumps will not meet your
requirements. If not, they can doubtless build
you a special pump that will.

(9180) J. J. G. asks: Please answer
through your paper which is the most elastic,
such as glass and ivory or india rubber, and
why and oblige. A. Glass, steel, and ivory are
the most elastic substances known, if by “most

: elastic” is meant the ability to restore their
- form after distortion and the retaining of that
- power for an indefinite time.

India rubber has

It quickly gives
out and will not come completely back after
India rubber has a great range of

In range
it iIs far more elastic than glass, steel, or ivory.

(9181) W. J. H. says: Can you tell. me
whether practical use is being made of gravity
motors at the present time? Would it be feas-
ible to construct a motor of this kind to gener-
ate about one-fourth of a horse power for a
period of temn hours, using a steam engine or
wind mill for winding the heavy weight up
and then utilizing the gravity motor for power
at such times when the engine or windmill was
‘What would be the best plan for the con-
struction of such a motor? A. We know of no
gravity motor on the market which would fur-
nish a fourth of a horse power for ten hours.

. " A clock with weights is a gravity motor, and
Tonquiry No. 4616.—For makers of tubular smoke .

anything which requires more power than could
be run by well-constructed clock work could not
be satisfactorily run in this way. A motor to
furnish a fourth of a horse power for ten hours
would require a weight of 33 tons lifted to a
height of 150 feet, provided the efficiency of
such a gravity motor were 50 per cent.

(9182) F. B. D. says: Please inform
me which are the warmest, for the sides of a
house, shingles or clapboards! A. If shingles
are laid on building paper, or on any surface
which is practically air-tight, they will prob-

“ably keep a house warmer than clapboards.

1f, on the other hand, the shingles are laid di-
rectly on the sheathing, which usually contains
a large number of cracks and openings which
would admit air, the shingles will probably not
keep the house so warm as the clapboards, be-
cause they will admit more air into the walls
from the outside.

(9183) R. W. G. says: I am sincerely
interested in knowing the shape and motions
of the earth. Please answer the following
questions In Notes and Queries: 1. Have any
surveys ever been made to determine whether
the known curvature of the earth’s surface is
convex or concave? A. All surveys of any ex-
tended portion of the surface of the earth
demonstrate that the surface of the earth is
convex. No line a mile long run for a canal
in which water Is to flow can be run without
taking into the measurement the convexity of
the earth, which is almost exactly 8 inches in
one mile. For two miles it is very nearly 32
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inches. See any book upon leveling or geo
detic surveying for the mathematics of this.
The fact that the surface of still water is a
‘convex surface shows that the surface of the;
earth is convex, since water covers about three-
quarters of the earth’s surface. It is said that
an Englishman a few years ago wagered that
no one could prove that the surface of the
earth was convex, and put the money in the
.hands of .the editor of a sporting paper. A
surveyor took up the wager and set stakes of
the same height in a lake a mile apart, and
proved that the middle of three stakes wuas
eight inches above the two on either side of it.
The editor decided that this was proof and paid
over the money. 2. If so, who -made the sur-
vey; and when? - A. Every survey which runs
a level for any number of miles demonstrates
the convexity of the earth’s surface. The sur-
vey to establish the length of the meter in
France about 1780 is such a survey. All the.
work of the United States Coast and Geodetic
Survey is such work. The laying out of the
great irrigation canals in the West and the
surveying of public lands of the United States
are also examples. The pendulum method is
also complete as a demonstration of the shape
of the earth. 3. Are there any demonstrable
proofs of the earth’s rotation upon its axis? A.
The terrestrial proofs of the earth’s rotation
upon its axis are equally conclusive. The prin-
cipal ones are the eastward deviation of bodies
dropped from a great height, the Foucault ex-
periment with a long pendulum, and the gyro-
scope. Besides these may be mentioned the
deviation of projectiles to the height in the)
northern hemisphere, the trade winds, and the|
rotation of cyclones. All these are discussed,
at considerable length in the work of Young
referred to above. If our correspondent is not
convinced by these demonstrations he would
hardly be convinced “though one rose from the
dead.” 4. Are there any demonstrable proofs
that the earth moves around the sun? All thej
proofs given in Young’s, Newcomb'’s, .or Proc-
tor’s works are astronomical 'that must depend
for their truth on something that is assumed,
and as a proof founded on an assumption is no
proof until the assumption is proven, I want a
demonstrable ‘proof that is not founded on an
assumption, if there be such an one. A. From'
"the nature of the case, there can be.no ter-
restrial proofs of the earth’s revolution around
the sun. This' is an astronomical fact. The
aberration of light and the parallax of the:
stars are .explicable only by the earth’s: revolu-:
tion ‘'around the sun. These . have :satigfled
astronomers for nearly a century and will’ still
be ‘deemed .satisfactory. They may he_'goynded
on an assumption,” but an assumption id en-
tirely legitimate, and proof for the assumption
will establish its truth as certainly as proof of

fact from which a law may be deduced, will-

establish that law.

(9184) S. R. says: Referring to
your note No. 9036, A. W., June 6, and note
No. 9086, A. M. W,, July 11, regarding the
coloration of glass as observed at high alti-
tudes, and your request that some reader might
throw some light on the subject, I have to say
that at this place, which is an old mining camp,
situated at an elevation above tide of 5,200
feet, it would be an impossibility anywhere ln'
the:neighborhood to find a piece of what was
originally white glass that is not now of a
violet tint, ranging according to length of ex-
posure from a light amethystine tint to a very
deep purple, excepting only such fragments as
have recently been thrown out. In your answer!
to 9036 you say, ‘“We should look for the,
cause of the discoloration” [it is rather a
coloration. 8. R.] “of the glass to some sub-
stiince in the region rather than the altitude.”
I this’ you are no doubt correct. I have
mlbmitted some samples of the glass to a Wash-
ington .scientist, with the suggestion that as
radium has the property of coloring glass a pur-

ple or violet tint, there might be a pitchblende :

or uranium in this section. He thought, how-
ever, that the coloration was due to something
used in the manufacture of the cheaper kinds

of glass, such as a mineral of some kind. As.
‘the Subject appears to have excited some in-:

terest, I take the liberty of sending you by
mail a small box of fragments of glass, show-
ing the various purple tints to which the glass
ihas been colored by exposure. I might state
. further that there is but little soil, so little that
there is only a very sparse grass to be seen
after heavy rains, which quickly dies out. It
‘ts aM .rock, . roek, rock, . principally porphyry.
There are found here goi'd, silver,. copper, zinc,
and I believe also bismuth, with some other
minerals. Bismuth is, I believe, possessed of
some properties similar to uranfum. I do not
know that I have thrown any light on the sub-.
ject, but I hope others may, as it has excited :
much curiosity here.

(9185) A. C.J. says: In SUPPLEMENT
No. 1440, of August 8, 1903, in the article

“The Size of Atoms,” at the end is mentioned -

Prof.. Osborne Reynolds’ Rede lecture on a new
theory of gravity, Will you please tell where
this lecture may be found published? A. The
matter in question was quoted from the En-
gineer,  London, to which we shall be obliged to
refer our-correspondent for information regard-

ing Prof. Reynolds’ Rede lecture, on a new

theory of gravity.
(9186) P. E. J. asks: When the ele-

ments cesium and rubidium are placed in water
they decompose it with the liberation of H
which takes fire, but does Cs give the flame ‘&
Dlue color, or Rb a red? In nearly all books

on chemistry I find that the element erbium has
never been isolated. Oh looking through
"Merck’s Index, 1896, a catalogue of nearly
‘every chemical known, I find it thus: “Erbium
(E) metal, dark gray powder.” Also tell me
if this element is not like didymium, which has
been split into different elements? A. Cesium
was named from the blue lines which its flame
gives in the spectrum, of which there are two.
The word cesium means sky blue. Rubidium.in
a similar way gives two dark red lines. The
word rubidium means dark red. Both are from
the Latin. With reference to erbium, Remsen’s
“College Chemistry’” says: “A final statement
cannot be made as yet. It is even questionabie
whether it is an element.”

(9187) L. F. B.,Jr, says: Would you
kindly tell me where I can get data and
formulas for small plunger pumps for circulat-
ing water in small quantities? What is the al-
lowance of efficiency, and what is good practice
for relation of stroke to bore? A. A good
practice does not allow the speed of a plunger
pump to exceed 100 feet per minute. For
very small pumps the speed should be con-
siderably less than this if smooth action is
desired. The relation between the stroke and
the bore of the pump is immaterial, provided
the displacement of the plunger per stroke is
kept constant. Ordinarily the stroke is de-
termined by the requirements given above re-
garding the speed, or the diameter is deter-
mined by the pressure requirements. For
a steam pump the diameter of the steam
cylinder and the steam pressure control this.
The. efficiency of a small plunger pump is
seldom over 50 per cent, and in case of a
very small pump would be considerably under
this figure. Without knowing the exact saize
and character of the pump, it 1s impossible
for us to give you- more exact informatton
on this point.

(9188) H. H. says: Can you furnish
me with formulas for both the solution.and
the wax used by electrotypers? A. Gutta
percha, or impermefble plaster, or one of the
following mixtures may be used for the pur-
' pose: White wax, 200 grammes; spermaceti,
30 grammes; stearihe, 250 grammes; plumbic
carbonate, 30 grammes.

(9189) B. W. R. says: I want to call
your attention to a little matter here with
wheels and irrigation canals. We have a
canal 16 feet wide with a fall of two feet to
the milee We run 7,000 miner’s inches of
water therein, which makes it about four

ditch. Any one of ‘these, wheels, 16.feat long
and 16 feet in diameter, is raising 25 inches,
250 gallong per minute, 25 feet high. In one
place in the ditch we have four of these
wheels working close together, that 1s, just
barely working clear of each other. There
is.no difference between the speed and power
of either of these four. The water in the
ditch is not raised, that is, not booked up
above the first wheel. Now, then, if we were

ditch, and each one of them were to do as
well as either one of the four mentioned, and
let them all raise water from a side ditch so
as not to diminish the quantity of water in
the power ditch, we should have power enough
to raise many times the water in this ditch.
I know something about what theory claims
will be done with these wheels, and yet we

all know what they are really doing. How
am I to account for the discrepancy? Figure
this out before laying it aride. We could

put 300 of these wheels in the mile ditch.
They would raise 7500 gallons of water 25
feet high, which would be 90,000 gallons 2
feet high (or the fall of the ditch in the
-mile). This would be accomplished in one
" minute, while it would take fifteen minutes
| for the same quantity of water to pass through
the ditch. In other words, the ditch at the
side which carries the water to be raised
would have to be many times larger than the
power canal. I am telling you what is actu-
ally taking place here every day in the
irrigation season and. is not attracting
much attention. No matter what our books
may say about power generated by water
in streams, there is a matter here worthy
of discussion apd observation. A. The ex-
planation of the apparent paradox which
you give iIn your recent inquiry is very sim-
ple; you have undershot wheels 16 feet long
and 16 feet in diameter, raising 250 gallons
25 feet high per minute. Four.of these wheels
do not, apparently, affect the level of the wa-
ter In the ditch 1n which they are running.
These wheels get their power from the water
because of its velocity as it flows to the ditch.
This velocity is gradually acquired as it falls,
and after the water has reached a glven ve-
locity, you may place in your ditch enough
wheels to absorb the power equivalent to the
energy of the water due to this velocity. If
. you add more wheels than thig, you will get
no additlonal power, but will simply reduce
the velocity of the water in the ditch. If you
were to put in 300 wheels, as you suggest, the
velocity of each wheel would be so much less
than the velocity of your present wheels that
vou would not be able to generate anything
like as much power per wheel as you are do-
ing now, and the sum of all the power ‘gener-
ated from the entire 300 wheels would not
exceed the energy In your stream.

(9190) 'E. O. L. says: Can you inform
me what kind of a preparation to use to cover
iron work, pall heads, and bolts to keep the

feet feep. We have undershot - wheel in the,

to put 16-foot wheels all the way along thej

i w8 a plece of biting satire."

.rust:from coming. through the white paint? I
want something .to' use in:boat work arcund
salt water. -A. If you were to -cover your iron
work, nail heads, bolts; etc., with the black
asphaltum varnish that I8 ordinarily used for
iron work aboard ship, and cover this with
white lead paint, we believe that you would
have less trouble from the rust coming through.
Rust will not so readily penetrate a paint
which contains varnish as it will the ordinary
lead ‘in linseed oil, paint. There is, however,
nothing that we know of .that will absolutely.
prevent the trouble you speak of.

e
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GERMINATION DE L’ASCOSPORE DE LA
TRUFFE. Par M. Emile Boulanger,
Pharmacien: Licensié &s Sciences.
Rennes-Paris: Imprimerie Oberthur.
1903.

RapiuM aAND OTHER RADIO-ACTIVE SUB-
STANCES. Polonium, Actinium, and
Thorium, with a Consideration - of
Phosphorescent and Fluorescent Sub-
stances, the Properties and Applica-
tions of Selenium and the Treatment
of Disease by the Ultraviolet Light.
By 'Wm. J. Hammer. New York: D.
Van Nostrand Company. 1903.

Readers of the SCIENTIFIC AMERICAN SUP-

PLEMENT will doubtless recall the admirable

series of papers by Mr. William J. Hammer, on

the radio-active substance, and on selenium and
the Finssen light. In this comprehensive paper

Mr. Hammer presented all that is now posi-

tively known of radium, the practical utiliza-

tion: which has thus far been made of selenium,
especially by Ruhmer, and the remarkable re-
sults obtained by Finssen of Copenhagen, with
the ultraviolet rays in the cure of skin diseases.

Mr. Hammer’s book is noteworthy for its com-

pactness as well as for its comprehensive:

ness.

THE FIGHTING CHANCE. By Gertrude
Lynch. New York: Smart  Set' Pub-
lishing Company. 1903. 12mo. Price
$1.25.

Just to prove that prefaces are sometimes .

read not only by the public to whom they areI

addressed, but even by book-reviewers, let it
be sald here that Miss Lynch’s preface is
an admirably studied bit of irony that cleverly
hits the average reader in his most vulnerable
spot—his carefui disregard of the introduc-
tions to the books he reads. Miss Lynch’s novel
itself tells in a sparkling, epigrammatic style
the story of a house party composed of men
and women, all bent "upgh attaining a certain
obfect. Starting with: thre csitch-phrase that
each one has a fighting chance.in reaching
the goal, the book tells how that fighting-
chance is utilized. In the end a clever in-
genue, after having succeeded in accomplishing
the very task which she had set for herself, is
undermined by her own cleverness, and does
what every woman eventually does—falls in
love with the man who is least able to gratify
her amibitions.

The Warner Library of the World’s
Best Literature is at last within easy reach of
every American home. This enterprise was

effected by the “Public Opinion Club.” The first
edition, published a few years ago, was offered’

only at subscription rates, and at a high price.
The New Memorial Edition contains many
beautiful illustrations in color, a course of gys-
tematic reading, and other new features have
been added- The present Warner Library is an
improvement in every respect over the earliest.
It -is a splendid array of de luze books, taking
note of every author and every worthy literary
production from the earliest days of writing
up to the present time. Nowhere else can
a complete survey of the world’s literary
thought be obtained. It is impossible in a
brief notice to indicate the remarkable scope
of the Warner Library. But, if the inquiry
coupon given with the advertisement: in a pre-
vious issue is sent in, it will bring handsome
specimen pages and full particulars.

SuBsect LisT oF WORKS ON: ARCHITECT-
UBE AND BUILDING IN THE LIBRARY
.OF THE PATENT OFFICE. London: The
Patent Office. 1903. 18mo. Pp. 164.
Price 25 cents.

The twelfth in the Patent Office Library

Series—a comprehensive little series which we

had occasion to commend on other occasions.

ELECTRICAL INFLUENCE MACHINES. By J.
Gray, B.Sc. New York: D. Van
Nostrand Company. =~ 1903. 16mo.

Pp. 296. Price $2.00.

Prof. Gray’s book deals with the historical
development and modern forms of infiuence ma-
chines and also gives instructions for making
them. The illustrations are excellent, and
there is almost a total absence of familiar
friends. In the whole electrical fleld there is
no more interesting branch for experiment, and
this . book, which we can commend, can be
profitably used as a basis.

THE VULGARIANS. By Edgar Fawcett.
New York: Smart Set Publishing
Company. 1903. 12mo. Price $1.

. Mr. Fawcett has succeeded admirably in

‘misslng the best chance in the world of giving

He, has- told, with,

colorless, photographic accuracy:the stupid: ad-

ventures of three.very foollshi:.youngv’ people,;
left with fabulous wealth by-thefr father,-and

Imbued with the desire to shine in-the world

of soclety. The characters are of the type with

which Americans jn the East are all too

© 1903 SCIENTIFIC AMERICAN, INC

famillar—Westerners, whose ignorance of the

‘ways of the world in which they would Ifke

to Hve is exceeded only by their intense am-
bition. The situations suggested would have
lent themselves admirably to satirical treat-
ment. Yet Mr. Fawcett has contented himself
with telling his story in a matter-of-fact way,
that smacks more of some dull English weekly
than of the “Smart Set.”

A PracTICAL TREATISE OF THE STEEL
SQUARE AND ITS APPLICATION IN
EverYy Day Use. By Fred T. Hodg-

son. 2 vols. Chicago: T. J. Drake &
Co. 1903. 16mo. Pp. 242, 230. Price
$2.00,

Mr. Hodgson’s remarkable work is the out-
come of papers written in 1872 on ‘“The Use
of the Carpenter’s Steel. Square.” These were
among the first that were ever issued devoted
entirely to describing the uses and applications
of the square, and so well did they meet with
the appreciation of workmen who were inter-
ested in the steel square, that the author was
urged to put the papers in book form and sev-
eral hundred thousand copies have been sold,
indeed it is doubtful if any ‘other technical
book ever had the same sale. Now nearly
everything that is known about the steel square
is embodied in the two handsome volumes. The
mest intricate problems are solved with the aid
of the steel square. It is not too much to say
that a carpenter who does not possess these
volumes has one of the most valuable tools left
out of his kit.

THE NEW INTERNATIONAL ENCYCLOPEDIA.
- Edited by Profs. Gilman, Peck, &nd
Colby. New York: Dodd, Mead &
Co. 1903. Vols. VIII. and IX. 4to.
Pp. 955, 953. Published by subscrip-
tion.

it is very gratifying to note that in this
excellent compendium the treatment as well as
the authorship is almost purely American,
which is rather essential iIn a work of this
kind, which is intended for American readers.

The condensation of subjects is admirable, and

typographically it is excellent. The maps and

plates are excellent and the fllustrations are
numerous. Many subjects are treated for
which we have looked in vain in other works
of a similar nature. The inclusion of biogra-
phies of living persons is most helpful. The
farmer will find authoritative articles on agri-
culture, and will learn of the interesting ex-
periments that have been conducted during re-
cent years by the Department of Agriculture,
and every profession and walk of life is simi-
larly treated. The two .volumes before us
reach down the alphabet as far as. “Infant
Phenomenon,” which is interesting, showing
the remarkable scope of this encyclopedla, for
it is unusual to include characters from works
of fiction in a work of this kind. It will be
remembered that the ‘“Infant Phenomenon”
was Ninetta Crummles, a character in Dickens’s
“Nichoias Nickleby.”

Kavemoscope.  Vol.- XI.
the Students
College, Va.
$2.00.

A very well-gotten-up college annual.
appreciative notice of ex-Judge Roger

Pryor, LL.D., is included.

Published by
of Hampden-Sidney
4to. Pp. 170. Price

An
A.

INDEX OF INVENTIONS

‘'For which Letters Patent of the
United States were Issued
for the Week Ending
September 15, 1903,
AND BACH BEARING THAT DATE.

{See note at end of list about copies of these patents.)

Abrading tool, J. O. Rollips....
Acetylene generator, J. M. Gree
Adjusting device, L. Myer:

. 739,028
. 738,794
. 738,28

Advertising apparatus, aerial Ward & 739,127
Advertising frame, C. McGinn ...... 739,019
Advertising machine, M. J. Jordan.......... 38,914
Agricultural implement, D. Lubin....739 193 739,194
Alr compressor, De Laval & Aborn.......... 8,920
Alr cooling apparatus, W. G. Bloss. .738,761, 738,762
Atomizing device, W. Sam8................ 8,848
Auger, earth, A, Buntenbach...... 738,982
Auger, earth boring, A. M. Bevier.. 738,760
Automatic switch, J. F. McElroy.. 739,205
Ax, folding, C. P. Wing...... 738,869
Back-band and trace carrier, J. 738,898
Balance, spring, J. M. Triner. 739,035

Balipg press, W. E. Tate.. .
Bandage making machine, F L Pohlmann.
Barometer alarm, Vives .73
‘Basins or the like, screen for catch, W. H.

WO00dB ..vvvrerernnreaneieeeeeiensennns 39,249
Basins, sinks, or like fixtures, attachment

for, Ford .......................... 39,162
Bearing, roller, J. Hutchinson............. 8,808

3ed: Sunner s.nd clothes drier, K. C. Moore.. 738 924
Bedstead fasteper, J. M. Nichols. .. 39020
Bicycle, C. L. Travis....
Bicycle alarm, R. Lewitz.
Bicycle cushion frame, C. L.
Bicycle riders or other. perfdﬂhers

way for, C. R. Culver.... v
Block mold, P. B. Miles....,.
Blower, F. F. Wilson..........
Boat coupling, I. HO LAl ccevenvernrncnnas
‘Boats, automatic diving mechanism for sub-
marine, F. Brady....cocvvennaana, 3 738,879
Boller furnace, steam, C. B. Rearick......: 11%739,218

Boller gage and alarm, steam, E. Thompson. 738,958
Bofler safety device, steam, D. A. Reagan. 738844
Bolt, G. Woodbury 9,250
Bookholder, G. Boden
Bookcase, sectional, J. L. Kershaw
Boot or shoe polishing machine, Biladeau &

Chapdelaife ......covvveeiieeneennnnnns 738,976
Bottle making machine, A. S. Reeves 738,845
Bottle, non-refillable, H Mackenazle. . 39,265
Bottle stopger, A. J. Kempfen....... . 738,917
Bottle washing machine, J. A. Prince... 738,937
Rrake shoe, A. L. Streeter.....ccocvvvvnn.. 738,856
Brider, J. B. Straus8.....cccvevveceeccenas 738,954
Brid ®# bit and horse controlling device, J.

Fowler, Jr. ..cc.viviinnrnnrenananns 739,163
Broiler for gas stoves, H. H. Phillips..... P 9214
Broom clasp, l SmIth. .. .ceeeennnnnnnn
Buckle, B. ﬂ ......................

Building constrnction Simpuon
Burglar alarm, F. Walder.
Burner, F. F. DoW....c000000
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Button, J. W. FOrce.cceceecccsscscssnssees 739,070
Button, J. Kearney...ceeeess . 739.135
Button, collar, W. Birdzell.eseoas . 138,977
Camera, photographic, S. Wachtl,. . 739,240
Can, E. Eckart ....... cessassens . 738,892
Canopy supporting frame, T. E. Palmer. . 739,024
Car brake, T. E, McCollum.....c.cceoeseces 738,833

Car door, freight, P. McMullen.. 738,834
Car door, grain, E. J. Geske... .e 738,791
Car door, grain, F. W, nales...... .. 739,149
Car draft rigging, railway, Williamson &

o T ,865, 738,866
Car fender with brake attachment, auto-

matic, W. iven...oveieinnnns eseess 138,900
Car mover, R. Miller.........co0uvveennas e 739,01’7
Car or other vehicle stopping device, J. P.

Angell .....iiiiiiiiiirrninnanns eceees 739,135
Car, etc.,, postal, L. M. Rich....... I 738,846
Car systems, group indicator for treight.

B. Johns .......... . 738,911
Carbon of great decoiorizing power, obtain-

ng, R. Ostrejko....eevvennnnns veeensee 739,104
Carpet stretcher, P. Kirst....... .ee 739,009
Carpet stretcher, W. F. Kallberg..... ceseee 739,183
Carrier. See Sheaf earrier.
gart, 1a‘a.sh .Th 1(11dL ebr e FREIEE PRIy l 739,012

artridge sbell decapping and recapping too

M. gChi ...... pp g ......... pp .%. eers 739,151
Casting machine, S. W. Bradley. ... 738,880
Casting machine, F. N. Cline.... .. 739,062
Cattle guard, G. C. Frownfelter. .. 739,165
Cement kiln, S. R. Malone.....c.ceeeeeeee. 739,196
Cement or artificial stone machine for mak-

ing products of, W . B Jaques easeesss 738,910
Centritugai machine, H Winter. . 739,247
Charging apparatus, C. Mercader...... .. 739,198
Chart, garment drafting, 0. Hillmann. .. 739,178
Checkrein spring, over, 00pers. eees 39,152
Clocks, gravity escapement tor, W. Willmann 739,245
Clothes line holder, C. J. Archibald........ 738 873
Clutch, Bradley & Pidgeon...... cesses 739, ,255
Coal tar composition and pitches, manutac-

ture of, F. J. Warren..........» eeeees 738,966
Coke oven, regenerative, H. Koppers. . 738,918
Compensating system, F. G. Baum .. . 738,757
Compensator, F. G, Baum......... . 738,756
Compression coupling, J. Hutchison . 738,809
Concentrating machine, Hicks.. . 739,081
Concrete piles, making, F. Shuman.... . 739,268
Conductivity bridge, W. Hoopes......v.vuu. 739, 001
Contact parts, non-; interchangeable, R. Hund-

................................ 738,909
Cooling and filling apparatus, A. Juif........ 738,915
Copying machine, letter, E. J. Mankiewicz. 739,197
Corn husking and fodder shredding machine,

Creider & Korn ......... cresssessnnnes 738,776
Corset, orthopedic, F. Had8.....c000veeness 738,995
Cotton opening and cleaning machine, D. J.

1IN0 .evveriinniiiiiininaiisneiions . 739,246
Cotton stalk puller, Hardin & Mead 738,795
Counting mechanism, G. Wall. 738,962
Cover and strainer, milk pail E M. Hay-

MAKET ..vvvvesnsosnsoncnnss cresecesess 139,080

Cover, frying pan, M. B. Covert......

738,986
Cracker or cake stacking machine, C. J Al-

738,749
739,006

fred
Crate, metallic, R. S. Johnson. . .

s
Cream separator, H. S. Hunt... . 738,807
Crosshead, D. C. Berry........ 738,975
Crupper, Lyon & Davis.....cveevrenennnnnss 739,195
Current compensating system, alternating,
. A, Hawkins ......c00eevicnnesncases 738,799
Current transformer, alternating, D. C. Jack-
.................................. 739,004
Curtain fixture, H. D. Whipple......... . 739,129
Cut-out or circuit changer, thermal, G. E.
Hoglund ..........cvvvvininnnnnnnnnnns 738,803
Dental instrument A. T. McMillin......... 738,929
Dial, -educational, advertising, computing,
recitation, exhibition, and display, E. S.
Morton .eev.ienecans . sereese. (439,201

Die cutting machine IF Ixeller. teesessns
Die cutting machine, Kupfer & Schoder....
Disintegrator, J. M. Schutz... .
Display stand, J. H. Kamerer ......

739,086

Display stand for doors, etc. W. Raum.. 739, 027
Door closing and bucket ti'lting device, J.

. Rule ..ieeiviiiiiiiniiaene ceeeseees 739,111
Dpuhling pFaratus, U. E. Dennis. .. .. 739,156
Draft equalizer, Trett & Roudybush........ 739,123
Driving mechanism, change speed, A. Kin . 738,817
Driving mechanism, change speed A .

CuShHINAN .v.vvcvernceoncnnsonnsanas 739,257
Drying apparatus, M. Hecking. ceesssssesss 138,800
Drying lustering, and stretching machine,

TBotvin L. s ans . 739,253
Dust, separator for apparatus for removing,

D. Kenney..veeeveesossossssanssnnns 739,263
Dye and making same, monoazo, O. Sohst... 739,118
Dye and making same, yellow acridinium,

SObBt +evv.iiiiiiiiiiiiiiiiiitiennns 739,117
Dye, anthracene, R. Bohn............. 739,145
Bye, red mordant azo, Emst & Scholl. 739,069
Dyeing brown, E. A. Fourneaux....... . 739 071
Eggs, preserving, C. Bache-Wug............ 739 137
Electric alarm clock, O. E. F. Himmighoefer 739, 272
Electric circuits, thermal cut-out or tuse

for, R. HUNGhauSen..,..eesss..:. .. 738,908
Electric lighting system, J. F. McElroy .. 739,204
Electric lock, W. MacMillan............... 738,824
Electric machine brush holder, dynamo, H.

M., AClY .uvrennnencenesnsssssnaneasnss 738,747
Electric machine, dynamo, E. A. Edwards.. 738.782
Electric meter, Gutmann & Lanphier....... 738,902
Electric motor controller, kenned{ & Pocock 739,186
Electric regulator, Wright & Acly......... 738,870
Electric resistance a[ﬁmratus, R. Hopfelt... 739,181
Electric switch, A CKuvvnnnennsns 738,732

Electric switch. W. H. Spiller..
Electric switch, B. W. Woldridge
Electric translatmg apparatus, P. C Hewitt.
Electrical apparatus, W. J. Lloyd
Electricity meter, L. J.

Electromagnet, J. M. Hedman 738, 801

Electrotherapeutic apparatus, hydro, D. C.

Fisher ........ 738,897
Elevating and dumping ap aratus, R Hollo-

peter ...... p ....... 739,000
Elevator, J. F. White sesessanses . 739,243
Elevator, J. F. Sanderson, reissue..... . 12,157
Elevator door fastener, H. C. Clausen. . 739,061
Elevator safety device, G. Hail............ . 739,078
Engine. See Explosive engine.
Engines, charge inlet device for explosive,

Charron & Girardot.................0us 738,772
Engines, detachable trunnion and supplement-

al wheel for traction, lay 738,884
Eraser holder, F. W. Hock ........... .. 739,259
Explosive engine, W. W. Tuck et al. . 738,868
Explosive engine, W. J. Wright............ 739,050
Explosive engine, J. H. Redfield. 39,220
Fastener, L. Reiter....cooveeveceecinnncans

Faucet safety attachment, A. Steele.
Feed box, E. M. Pumphre

Feed water heater and purifier, J. Angell.. 738 751
Fence stay fastener, wire, S. BE. Jackson... 738,810
Fence wire holding device, H. D. Whipple.. 739,130
Fertilizer mixer, R. A. Moore.......oceuves 38,925
Fifth wheel, E. P. Gaines......co00vvvuen.s 738 789
File, detachable letter and bill, H. R.
GentsSch ..iviricriirernirtntntrnececaons 739,073
Filter, F. Bommarius ....ceeceeeevicesnons 39,146
Filter pads, mold for making, E. M. Knight 739,087

Fire escape, W. F. Epperson
Fire escape, D. ath...........
Fire extinguisher, J E McWilliam
Fire kindler, J. Adler .. .
Fireproof floor and ceiling
Simpson & Shoemaker....
Fireproof window sash, J.
Fishing line float, D. R. L
Flax breaking machine, G. H. E
Flax straw preparing machine, G. H Ellis..
Flue expander, J. W, Faessler......... ceees 13
Food container, A. Buntenbach. .
Form, garment, W. F. Paimenherg
Furnaces, apparatus for feeding bagasse to,

construction,

J. Fisher ..o.vvvvvieiinnerninennnnnnnn, 739,161
Furnaces, plant fot teeding material to blast,
Kennedy ..ooveeencecerocenneeeocons 738,815
Furnaces with fuel and promoting combus-
tion thereof, supplying, Weaver. 739,040
Fuse, electric, G. B. Baby . 738,874
Gage, A. A. Handley... 738,903
Game, A. E. Borland......... 739,254
Game apparatus, J. E. Carney........ . 738,771
Game counter holder E. Ocumgaugh.. . 739,209
Garment supporter, J. A. Crandall.......... 738,775
Gas _burners, shade clip for incandescent,
-H. ROYAl ...ovvuvcrnnsncsnssesnsnss 139,110
Gas.generator, acetylene, W. S.
Gas generator, acetylene, L. Snyder........ 738, 855

Gases containing sulfurous acids, puri ying,

o ssesissssscsescssssescsascscss 139,108

Scientific
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Foot and

[} L1
. star Scrssvw&:tting
I AGtomatic
Lathes

1 FOR FINE, ACCURATE WORK
Send for Catalopue B,
SENECA FALLE MFL CO.
. 695 Water Street,
Sene:.s Faila, N Y. U.S.A.

MACHINE SHOP DUTFITS.

TOOLS:: SUPPLl[S

Plan-

" SEBASTIAN L ATHE Ce.
Foot and Power 29 Turret Linthes Fian
Tus (.incinnatl, 0.

ers. Shapers, and Drill
SHEPARD LATHE CO.. W. 248

SCHIEREN
BELTING

Ta tho product of longexxgerience ,the best
Facker hides, the bark that
%r]‘ows. and a tannery that knows none but
e most modern methods. Schieren Belt-
ing is reasonablein price and highly satis-
factory in service.
Send for our Dlxie Belt Leather Booklet.

CHAS. A. SCHIEREN @&. CO.
New York: 52 Ferry St. PrrreBura: 243 Third Av,
Curcaco: 92 Frankhn St. PHILADELPHIA ; 2¢8N. Third St.
BosTon : 192 Lincoln St. DENvER: 1619 Sixteenth St.

Hampure : Pickhuben 4.

Veeder Ratchet a~ Rotary Cotnters

For voting machines, neostyles, tele- % , .
phones, cash registers, nickel-in-slot
machines and automatic machiner:

gen erally to register the number o

pieces or quantity of material pro- N
duced—for any purpose requiring a |
small, !ight and (;Lc%x;ate counter

THE VEEDER MFC Cco.
FOR]). CON
Mnkeuufc

Conntera and Fine Castmza

Price, #1.00
HAVE THE LATEST IMPROVEMENTS

No machine shop can be thoroughly up-to-date unless
C

t has the most

modern per-
b fected tools.

tF"or instance,

ASHLEY PATENT NIPPLE HOLDERS
hold nipples for cutting eifher right or left hand threads.
They hold t he sleeve from turning and take the strain
off both the sleeve and shank thread. Made best
quality cast ste«l, carefully fitted. Long or short nip-
ples cut with equal facility. The Ashley Holders are
of 1ight weig bt and compact form.
WALWORTH MANUFACTURING CO.

128 10 136 FEDERAL ST., BOSTON, MASS.

THE EUuReEkA CLIP

The most naoful artinle #ver invented
tor the porpnee. Indispenaable to Law-
verd, Fditors, Students, Bunkers, Tusur-
ance Companies and brisingss men Een.
erally. Book murker and paper clip.
Does not mutilate the peper. Can be
uptd repentedly, In boxews of 100 for 250,
To be had of all boukaellers, stationera
ATl notlon dealers, or by madl oo recelpt
nf price. Bample card, hy mall, free. Mun-
ufactured by (onmpliduted Sefet
E'ln Co., Houxl?, Bloemfield, N,

‘¢°ON %R

@‘Nﬂ sTEAM Sﬂ{]@

V@@
The Vaie

aniron\)iloi'Kso

TH E V ALVES

in the combustionthamber are automatic
and are contrelled by the gevernor, con-
sequently the

0 L n Qa8 & Gasoline

Frgries
s the exact mr
of fuel ‘neceseary tu
the ¢ 4

1o
able brgines, ared 12k

“ rlte for gur new catalozue.

Oldn “otor “ orkue,

if You Want the Best Lathe nnd Driil

Ntrnngesl
fFrip, firedis
£xt (uprxrffn N
etk TAUT
it Cheap anid Ao umrr.

Weatcort {(‘huck Co.,
Ask

Oneido, N. V.,
e cod ke G Enalich, French,
LEET I'RIZE AT COLITMHIAN

s ; C.. s Al
RN OF G PTUMIT.
I'LA?’USH TN, 1R

YOU ARE EASY

If you need a carpenterto help you cepalr your roof with
‘Warren's Natural Asphalt Sand Surfaced Roofing

The best and most ser-
viceable prepared roofing

able, fire-proof, and does

not require painti nq
Comes ready to lay in
rolls containing 108s8q. £

: Warren Chemical & Mfg. Co.. IB Battery Pi., New Yorh

WORK SHOPS

of Wood and Metal Workers, with-

out steam power, equipped with

BARNES’ FOOT POWER '

MACHINERY

allow lower bids on jobs, and_give

greater profit on the work. Machines

! sent on trial it desired. Catalog Free.
W. F & JOHN BARNES CoO.

Established 1872,
1999 Rusy ST., Rocnroan, ([N

For Eilther _ o mssssi,

Hand = Power

his tnkehine 1s e regoiae
Pliel with n posrer base

etc., nd san the

band machine sup-

n, ceuntershatt,
w4 an ordinary power
nT tusen from its base for use as &
i Length of pipe handled
oorti. Illustrated catalogue
-—rar{cs liut free on application.

THE CURTIS & CURTIS CO.,
& Gardea By PRIDGxoRY, CONN,

on the market. 1t is dur=.

4 Packing and storing vessel, 739,021
: Paper jogger, L. B. Taylor 739,121
: Pavement, asphalt, F. J. 738,965

Pea shelling. machine, J. H. Empson 738,894
Pen filling device, fountain, H. Taylor. 738 859
Pen for recording machines,

C. Patton Tk, M0
Pen, fountain, J. Barnes... PP THEHTH
Perforation spacing device, A. 738,852 !
Photographic apparatus, S. Wach 739,239
Plano, P. Duffy +eeeeevecninnasn. 738 890
Piano action, grand, T. T." Fischer ... .. 738,786
Piano hammer felts, device for loosenin,

r, A, J. Blackford...........
Groed year..........

Gasoline” burne! 739,144

Gasometer, N.’ . 739,258
Gate, T. F. Timby....cevveecenrrenns . 739,122
Glue applying machine, G A. Ensign. PR 739 159
Gluing machine, W. k. Epperson........... 738 ,784
Gold and silver, treating tellurid ores ot

Baker & BUIWell,secevesenesecosscoons 739,138
Gold separator, W. Snee........ . 739,231
Governor attachment, W. H. Beckett. 738,973
Grain drill, J. H. Kindsvater.cceeecas 738,816

Grain drill, .Ham.....................739172
Grain or the like, appliance for elevating and
discharging, J. H. Haviland &
FArmer ...covev.vonesnsessosnsasssnnss
Guns, coupling for the trail and limber of
tield, Stoekle ...vviiiriiiiiininnanes
Hame and tug connection, J. C. Cur ryer..

738,798

Hame strap, W. H. Gailor.................. 739,167

Handcuff, N. A. BurdicK.....0000000s eesses 138,983

Handle. See Soldering iron handle.

Hat fastener, J. C. & E. D. Shultz..... e 738,949

Hay rake, L. O. Knapp et al....ovvesessens 738,819

Hay rakes, foot trip for horse, E. A. John- 798,912
L0 ¢ 3

Head gear and ear trumpet, combined T.
W. MESSBENEZET .v.v.vvrsnsrrnnssonnnssss

Headlight, locomotive, E. D. Bangs.........

Heat regulator, thermostatic, A. M. Butz..

Hertzian waves, apparatus for polarization
of, F. J. Green........... cressnenanans

Hinge, L. P. Krisner.....

Hoisting, bolding, and lowering devic& ‘H.

739,098
739,051
739,055

739,271
739,088

F. James .ecceccseassenese 739,(2’8’1‘
Hose or tubing, F. M. MAarcy... eaa 739,08
« air engine, W. R. Kenneaqy...... .. 139,187
Hot air furnace, Cr zier & Fellbach.ececes 13&'77&
Hot air furnace, J. H. Tuttle, Jr...ccccecee 739,03
Hydrocarbon burner, J. E. Bancroft........ 738,755

Hydrocarbon burner and furnace, D. C. Wil-
tesresssesess 139,043

Ice creeper, IUH. Wagner, et al.
Ice freezing can, E. E. Hanmer.. T
Igniter, electrical sparking, C. W Miller...

739,199

Ignition device, electric, A. R. Mosler..... . 738 831
Incandescent mantles, machine for manufac-

turing, Muller & Bonnet.....eeesesesess 739,099

Injector, C. Linstrom ......eveesssecescanas 738,822
Insulated joint for railway rail sections, G.

. Weber .... ceresessssenss 138,862
Insulated rail joint, J J Gunn ....... . 739,077
Insulator for electric wires, H. Bottjer...... 739,147
Irrigation ditch damming machine, H. H.

Urqubart ......cevvevensesnnsnnns ceess 739,124
Joiner, G. A, Caton....oo.vuvnnnneanns .. 738,883
Journal box lubricators, bolder for, J. R.

Harrison .......v00000000 cerennes cessse 138,796
Key ring, J. S. LewiS..oveevevnsnses « 739,094

Kneading machine, M. E. Beasley.. 739,142

MOSLER

SPIT-FIRE SPARK PLUG

fur Jump Spark )‘wni:ion. ‘\Ind.u to 1t

A Any ecgine, ndprd wleas Iz wtock,
b+ Pretected insz) "nr arid apar pointa
: Indentruetinla, i'nl Te

.

Pzergetic Ipzitian, -;rsstmr UWET,
’ Prize W2, 50 Azyien L apark by Actutds berew Adjlmen
Liaceunts in qusn‘ slin, Four genlar. A tr|1‘ 1 concluawer
Writa for leaflply,  fwal vt TR T prioes,

{Blghi Feed Garificr, e perfot carhiefior,
ATLSO - 1 Apple Automatie Jgnlte ru, Colls and Batterips,
Mapler Fpit-T'ire, 49 Bupanway, Naw Youk

If youwant the best touring PEEHLESS

car money can buy get a

It1s accepted as standard of American manufactare
Vertical motors, two or four cylinder, under front bon-

pet. Direct drive by universal shaft and bevel gears.

High horsepower—regulated motor. 3tinch wheels--lon

‘wheel base. Largecomfortable tonneau--magnificent nnlsE
PEERLESS MOTOR CAR 00, Cleveland, Ohio

‘We manufacture gears
and bodies suitable for
all purposes. e
sell supplies and can
furnish any part or all
the parts fora line
or gleam rigv See our
late catalogne, 3

NEUSTADT-
PERRY CoO.,

826-830 S. 18th St,,
St. Lours, Mo,

Crus T. HOWI & C‘o., 61 Hudson St., New York, Export Agenta.

Label holder, W. M. Kreidler...........

.. 739,190
Lacing hook setting machines, stop tor, J. :

PIETCE uvvvrrerrssssensesonnnncecsens 739,106
Lacing stud setting machine, I. K. Peck 739,105
Lamp, arc, W seseseseseenoen 738,896

738,999
739,064 |

Lamp chimney holder, A, L. Higgins
Lamp, hydrocarbon incandescent, P. B. C

3:1 SN X
Lamp wick aiJuster, B F Cheshire ........ 738,984
Lath spacing table and tie, A. H. Bowlzer. 738,979 !
Lens grinding machine, Long -& Howland.. 739 264 |
Level and grade finder, combined, C. J.

Weber ..oveeneerrennnssssonnsnncannas . 739,242 |

Lightning arrester and protector, J Davis..
Liquid fuel and air burner, P, Bloiget
Lecking mechanism, ‘l eb.vienn.
Loom, filling replenishing, 0. A. Sawyer
Loom shuttle, B. Crossley

Loom shuttle lock, F. A. Mills
Lubricator, Meelings & Gay...
Mail box indicator, H. Schmid
Mailing tube, H. L. Stafford...

738,988
. 738,978
739,075
739,113 1
738,987
739,018
738,835
738,849
739,232

Mailing tube clip, F. J. Ganaway....ceeee.. 738,898
Manhole terminal for conduit sections, G.

GeSt ..veerrirenrennainaann .. 738,792
Massage instrument, J. W. Hyatt . 739,083

Match box holder and safe, combinei Paige
& Ullrich .ooveeernnine. ..
Mattress, wire, J. D. Hagg
Mechanical movement, M. Burton
Mechanical movement, J. M. E. Pfrom
Metal, expanded, B A Mallory.....ooevvens
Metals dissoived in mercury, apparatus for
oxidizing, Baker & Burwell............
Metals from their compounds, electrolytic
process of recovering, Baker & Burwell
Meter. See Electric meter.
Meter, J. A. Tilden............
Microscope, binocular, F Ive
Mirror for ladies’ hats, Potter & Blodget
Miter box, M. Nicholls
Molding apparatus, W. E. Stuart.. .
Motors, means for starting and regulating
duction, R. D. de Lignieres
Mower bar, A. C. Rioux..
Mufle furnace, T. Hardie...
Muffler, exhaust, G. F. Swain.
Musical instrument L. Johnson.......
Musical instruments tracker board atta
ment for pneumatic, A. Anderson
Nail puller for tires, H P Wilmarth

739,273
739,171
738,770
739,213
738,825

739,140
739,139
739,269

739, 1235 .

739,096
738 944
739 174
738,858
738 811

739,134 l
738,867 |

Necktie fastener, W, A 739,25
Needle, broom, E. D. P 39,023
0il burning apparatus, heavy, F. Cotto . 39,153
0il extracting device, R. D. H. Anderson 738,750

Ophthalmoscope, H. L. De Zeng...
Ores, disintegrating, C. T. Snedeko
Ores treating, F. Laist .

Behringer ..
Picture frame, J. Santemma.
Picture molding bracket, W. L. Rumme
Piling, sheet, L. Friestedt
PillaIrs SO{‘] similar uprights,

738,877

base for porch

438,850

CRESTMOBILE <2
$750

The most 1qgi~
cally construct-
ed car made.

Writefor cat.
| models
= at $500

and $350.
Mues, .84

, Other

CREST MFG . Cambridie,

On Your .Hands

Gre-Solvent

Takes off everythinz but the skin,
leaves that smooth and white.
BOXES, 10c. and 25c.

€ MILES AHEAD OF S0AP.” Sample sent FREE *
THE UTILITY CO., 227 Gre nwich St., New YorkCity

AMERICAN

Pocket Ammeter

for testing stateof batteries used on

autemebiles, motor cyiies, launches,

etc. Will measure one to fifraen am-

perescorrectly. Put up in a nickel-

sijver case which will not tarnish or /¥:

wear off. Directions inclosed with M\

each instrument sothatanovice may I

operateit. Slrupleandreliable.
Price, Ol], complete.

{ AMERICAN COIL

| 28 Newburn St.. w. Somerville. Mass

CHICAGO EXCURSION

via NICKEL PLATE ROAD. Tickets on sale from
Buffalo September 26 and 28 at $12. O(] o300k returnina to
Octcber 2. See local agenta or A. W, Feetiostone, D. P,
A., 385 Broadway, New York.

Gas Engineg
INITER

Com, let¢ with spark coil, $12.00.
The }4est Thing on the market.
Lutes andmost improved model.

8.5 8end for Circular.
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0.

MURRAY

PRICE $3 l .85

MURRAY OPEN DELIVERY WAGON

Pipe coupling, train, A Herpolsheimer 38904
Pipe die, sewer, Jones & Kanaer...... 738 913
Pipes: and fittings, apparatus for stopping

leaks in, Pitkethly & Hayes............ 739,107
Pipes, apparatus for removing obstructions

from, J. E. S. Ta )10} SR, 739,120
Pitman connection, E, A Johnston 738,812
Plane, bench, C. E. 739,014
Plow, J. W. Lee....... 739,092
Plow, disk, H. M. g 738,818
Plunger, self-adjusting, C 738,826
Pneumatic underblast and stacker,

Van Houwelingen ....... 738,959
Pole changer, T. . Warner 739,128
! Potato digger, W. I, Skinner. 738,951
Power driven machinery, D. C. Jackso 739,005
Power feeder, J. M. Schutz...... 739,228
Power transmitting apparatus,

C. Palmer ................ 738,837 .
Precious metals from their ores, extraction |

of, J. Baxeres de Alzugaray.........c00. 738,758
Press for squeezing mushy, zinky, or coppery |

lead drosses, W. H. Howard.. esesesees 139,003 |
Pressman’s tray, C. Bradley. 738,980 :
Printing and folding machinery, sheet deli H

apparatus for, C. T. Cundall........ 738,778 -
Printing attachment for calculating bi

W. H Pike, Jr..ouiiininrenss 738,934
Printing, color, P. Barboutau 738,875
Printing press, F. H. Lindne 738,821
Printing press bed motion, H. Hart 738,797 ,
Printing press bed motion, R. Miehle 738,829|
Printing press front sheet delivery - |

ratus, A. StocKer.........oecenuus .es. 739,233
Printing presses, etc., slant board fo

R. Williams .... 738,967 1
Propeller, E. Claudio . 738, 985:
Puller. See Cotton stalk pulle:
Pulley, H. H. Boyce........ 738,7
Pulley, E. S. Buckley 739ﬁ48
Pump, J. B. 0’Donne 738,931 ;
Pump, Hills & Ross 739,082'
Pump, Z. Storch...... 739,234
Pump or bailer, sand, M. C White. 739,042 ,
Pump, rotary, J. Nielsen ........... 739,207
Pumping device, oil well, James & Inm 739,262
Rail bending and breaking device, J. Rode -

DETBEL seoevecncresnonernns Ciieeeesssss 738,040 |

(Continued on page 2309
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SEYENTEEN YEARS
of honest, straightforward and enviable business
reputatlonis back of every “ Murray ” Vehiele, Har-
ness and Saddle. And they cost no more than the
“unknown kind.” We guarantee every "MURRAY”
Vehicie that leaves our factory against breakage for
two years. Qur line is most complete, consisting of
Buggies, Surreys, Phaetons, Road Carts, Road
Wagons. Bike waFMs Traps. Prlnq Wagons, De-
livery Wagoens, Milk Wagons, Mall Wagons, Bakers’
Wagons, Butchers' Wagons, Laundry Wagons, Pony
¥ehicles, Farm Carts. Farm Wagons. Contractors
Carts, Contractors’ Wagons, Dump Carts.

SADDLES and HARNESS

We willhe glnd tn mafl ¥OU nur Ln'ﬂg‘ Tllug=
trated Cataleg Na. 33, Tt's froe for Lhe askiog.

WlLBER H. MURRAY MFG co.,

QINCINNATI, OHIO
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Has the Right Tag on

Every one longs for a strong, healthy body.
No teacher of physical culture has ever been
so successful as Edwin Checkley. No course
of physical culturework is so practical as his,

In no other way can you obtain a course of
physical culture with Edwin Checkley than
through a subscription to OUTING.

With every new subscription to OUTING
will be given free, one complete course.

Tear off the tag and mail it to-day, and get
both OuTiNG and the best physical culture
course in the world.

FREE OFFER

To any new subscriber to OUTING, a course of
the Checkley system of Physical Training, under
the personal direction of Edwia Checkley, will be
prescribed without cost. This course will cover
exercises for one year, and i8 sunited to individual
needs. It is free only to new subscribers to OUT-

any one. Tear off
3.00 to this office.

ING amd cannot be bought b
the coupon and send it with

Outine Pus. Co., B8 Fifth Av., New York:—Enclosed please

ihrrixes For
1 yeur, and {he
Chu i W cuorse
du Physival Trad:
ing voder the dinee-
tion of Edwin Check-
lew for & ae period.

Name,..
Adidreys,

TRANSLUCENT FABRIIC
fl{::quslled s KY L l c H T S orforother

similaruses,
Guaranteed not to crack, break or leak,
while freely admitting light.

Better than glass in every wa{ and less expensive.

Protects against fire better than glass does and
can b ut in place by any workman.

eneral Electric Company has already put in
place 300000 sq. ft. at its Schenectady sbops; also
used by U. S. Government, railroad corporations,
large manufacturers, etc.

§F as valuable for a small sk u%z:na low-cost
houss a8 for the bmgest factor and other
moderate ugers are SPECIAL .Y tnvited to write to
us for detailed information.

TRANSLUCENT FABRIC CO.,

Quincy, Mass,

EveryMechanic
Should Own It.|

Montgomery & Co.’s Tool Catalogue '

which is tboroughly up-to-date. 704
puges and discount sheet.
ent by mail for 25 cents.
MONTGOMERY & CO.,
105 Fulton St., New York City.

i ARTESIAN

Woallg, Oil and Gas Wellg drilled
bycontractto anydepth from50
10 3000 feet..-We also manufac-
ture and furn®e h everything re-
quired to drill and complete
same, Portable Horse Power
and Mounted Steam Drilllng
Machines for 100 fee!

[ GATALOGNE He2l

0
Wri te us stating exactly what
is required and send for illus.
trated catalogue. Address
PILH(F WELL ENGINEERING AND SUPPLY co.
L% LIRERTY STREET. NEW Yox.x. U.8. A

SIGNALING THROUGH SPACE
without wires.—An article by W. Preece, describing the
new Marconi system of teiegrapbing without wires.
6illustrations. SCIENTIFIC AMERICAN SUPPLEMENT

124. Price 10cents. Foreale by Munn & Co. and all

newsdealers.
98y USE GRINDSTONES ?

If 80 we can suppiy you. Al sizes
» mounted and unmounted, always
kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. ¥~ Ask for catalogue.

The CLEVELAND STONE CO.
2d Flaar, Wilshire, Cleveland, 0.

THE“BEST”LIGHT

Outshines the Sun.

It's pure white lisht makes day of night. Costs less than
kerosene; sixtimes more powerful than electricity. Exam-
{ned, tested and perm(ned bgnundcrwritexs’ association.
NO DIRT -- NO ;ITBAKLOG NO SMOKE --NO SMELL
Agents wanted. Exclusive ;erntory good commission pald
THE BEST LIGHT COMPANY,
BadloOwnars of 6th St., Canton, Chlo.

Sand trap and stramex H. Bluehex ..... 738,878
Sandpapering machine pad C. C. Stuart.... 738,956
Sandpapering machine pa‘ mechanlsm, sug

plemental driving means for,

Stuart ...ttt it . 738,955
- Sash fastener, Broadhurst & Mitchell...... 734,766
Sash lock, J. RoSS......cevvinvennnnne . 739,109
Saw, P, M. Way 739,241
Sawmill, T. S. Wilkln 739,045
Saw sbarpening implement, G. Y. Anderson. 738,872
Sawing machine, Wilkin & Newton.......... 39,044
Scale, spring, M. H. WilSon....coovvivuanns 739047
Scales, attachment for spring balance, J.

Fo MINZan «.o.ooiveieiieeeaeennns . 739,266
Scenic apparatus, I . 739,236

Hemleb .......iiiiiiiiinrnnaieivanns 739,157
Shade fixture, adjustable, C. J. Wiltsie.... 739,048
Shade or curtain holder, Briscoll & MPrake... 738,888
Sharpening machine, disk, O. O. Goodenow. 738,901
Sheaf carrier, J. W. Parker................ 738,838
Shearing machine, direct-acti .

J. FOBAILY . .vviviiiiuirsnsnsnsssnnans 738,787
Shears. See Safety shears.

- Sheet and envelop, combined communication,
Rice.......ivuiiiiiieiiiiiina, 738,943
Sheet and envelop, combined writing, E.

Eckart .....c.iivrieiiriunnencnencanenns 738,891
Shelf guard and advertising medium, com-

bined, E. Frank ........cceicueeeeuoaaas 738,788
Ship loading or coaling device, J. Tarr. 739,033 !
Shocker, H. W. Johnson............... 739,084!
Shoe attachment, J. N. Scism 738,851
Show case, T. H. Betty...... 738,759
Shuttle, J. G. King...... . 739,008
Signal light, E. A. Edwards............... 738781
Signals, make and break switch for electric,

C. Campbell ......oviviensnsnnnans 739,056
Skylight, Lieber & Lambert . 739,013
Snap hook safety, O. W. Sanborn. 739,226
Snap swltch, R. H. Read......... 738,941
Soap flaker, W. G. Hawley.......oovuesnnns 739,175

Rail chair, G. E. Raita.
Rail joint connection, J. Houleha
Railway, electric, W. N. Stewart

. 739,026 !

Rallway, plmaurv H. B. Gentry. 739,169
IRailway street indicator, I. M. 1\ ....... 739,189
Railway signaling, track 1nst1umcnt for,

L. R. Hummel....ovviviserisennsannnas 738,906
Railway signals, circult bxeakcr for auto-

matic electric, R. A. Poty............ 739,066
Railway surfacing and lining dcvlcc J.

Bailey .....ieiiiiiiiiiiiiiiiiiiiiaiaas 738,754
Railway tie, A. A. Raymond................ 38,940
Railway tie and rail fastening, P’. H. Quinn. 739,217
Railway vehicle, G. Gibbs.............. ... 39,074
Railways, automatic signal for electrie, C.

B. Campbell .......ciiiiiiiiininnnnnas

Razor frame, safety, A. W. Scheube!

Receptacle, tolded, J. C. O’'Shea.... 9,
Rheostat, W. C. Yates...ooooieiiiaiaaraaass 738,970
Road roller sprinkier attachment, K.

AMIICh oovenenenriennenerrnsensnsnsens . 138,748
Rolling mill gearing, J. Ifawell. . 738,991
Rotary engine, H. L. Humphle 7

BN
™S

Rotary engine, J.
Rubbing machine, A. Lawson..
Sad iron, self-heating and ex

T. Hawkes
Safety shears, C. Grant .
Sand crushing mill, M. Dxux

W. Thompson
Screw cutting machine, wood, R. B
Seal, Wood & Cooper.....
Seal lock, C. W. McShane.
Seal, self-locking, E. Tydel X y
Sealing rings for canning jars, making
lipped, W. P. Coldren.........cooeeuuas 738,885
739,049
739,210

) 739,038

Sewage treating and utilizing apparatus, R.
J. G Wood ...ttt
Sewing machine hemmer, A, J. A. Oesterreich
Sewing machine needle bar mechanism, E.
B. Jen L.t it
Sewing machine take-up device, Wiehl &
Hemleb .......c.iceiiaiiiiiiiiiinenan

739,132
739,158
739,133
738,886

Sewing machines, rotary take-up for, Biehl

pearance of any writing machine,

let us send you the machine on trial,

Factory, Syracuse, N. Y.

No well-informed person questions the
fact that the Smith Premier Typewriter far
outwears any other make of writing machine.

The Smith Premier

was invented by the world’s foremost typewriter expert to wear not
for a day, month, or year, but for many years.
is built on correct mechanical lines.
operation is simple, direct, and almost frictionless.
Premier not only does the speedlest work, and most perfect in ap-

actual business it wears like an anvil,
Premier the most economical of all writing machines, and

The World’s Best Typewriter

Send for our little book describing every part, or

- The Smith Premier Typewriter Co,

Executive Offices, 287 Broadway, N. Y.
Branches in all the large cities of the world.

The Smith Premier
1t 18 strong in every part. Its
The Smith

but under the severest tests of
These factsmake the Smith

SPECTAL COLONIST TICKETS.
Daily now until November 30, the NICKEL PLATE
ROAD will sell special one-way Colonist Tickets Buffalo
to California and other Pacific Coast points at rate $42.00
and at lower rates to points in Utah, Montaua and
Jdaho. Splendid train service. See local agents or A.

‘W. Ecclestone, D. P. A,, 58 Broadway, New York.

GhHe S UN

Typewriter No. 2

with superior advantages.
A revelation in every fea-

Sold%ring iron handle,

igo
Soldering muachine, can,
Spacing table, A. Clarke...
Spark arrester, Rogers & Ho
Sparking plug, H. C. Folger..
Speed device, variable, H. K. I\,
Speed regulatlng device, M. W. Alexan
Spinning frame top roll, J. J. Weiss
Splint, J. R. Moore......cvvevuuunns
Square, jointed, H. G. Bogert..
Stairway, traveling, E. Baltzley
Steam generator, D. A. Walton
Steering gear, hand and
Stirrup, M.

C. Green...

power,

ture, including
Price, $40.00

SJUN
TYPEWRITER
COMPANY,

239 B'way, New York.

A FOLDING CAMERA. — WORKING

Drowings showlng how to build a foldios comera. A
{)l‘&ctlcﬂl paper by an amateat for amateurs. 4 usira-
fons,  Cootained in SUTPPLEMEXT 10021, Frice 10
cents. For Bale by Muun & Co. and all newscdealers.

Built on standard principles *

“The Sharer”

A new foot power that canbe applied
to all light machinery. A kickstarts
the machine and an occasional kick
keeps it going. Send for our Booklet.

SLOTKIN & PRAGLIN,
210A Canal St., New York.

'ACETYLENE GAS AND CARBIDE OF
Calcium.—All about the new illuminant. its qualities,
chemistry, pressure of liq uefaction its probable future,
experiments perfor m ed with mosg valuable series
; of articles, giving in eomblete rorm the particulars of
this subject. Details of furnices for making the carbide,
w4 generators, ﬁasome ters, burners, etc.mf'untumpd m

CIENTIFIC  AM
1004. 1007, 101 10 h 1016' lll24!,
11U )‘V » 1072, 10

1 IJ"G

Ay LUNS, 1 08B 4, 1124;
81150, 1201, 1204, 1206 una 1209, Pricel
cents each,by mail. from this office, and all newsdealers

TYPEW TERS v
All the Standardmachines SOLD or RENTED ANY-

WHERE at HALF MANUFACTURERS’ PRICES.
¥ Shipped with privilege of examination. Send for Cat.

Typewriter Emporium, 203 LaSalleSt., Chicago

COLD GALVANIZING

alrandsea water, Our Patent Procews isnow in use all over the country.

Samble and custom work done at our factory, 108-110 W. 11th St.
TU. 8. ELECTRO-6

Stool, F.
Storﬂge battery, F. A. Redmon
Store service apparatus, take-up device for,
Churchill
Stove, "W. Bell
Stovv, W. Heuermann
Stove and lamp, combined oil, J. Wiste
Stove controller, G. L. Grondahl....... .
Stove, 0il, J. L. BergC.uveueinrecrsosanasas 739,
Stove or furnace chimney valve, P. Meehan.
Surface cooler connected with a sediment
removing device, closed, V. Lap .
Sweetmeats, making, E. Shaw
Switchboard, B. Beerwald..
Tackle block, H. W. Stocking..
Talking machine, H. E. Booth...
Tank mold, Bryan & Palfreyman..
Tannin, extracting, M. Honig.............
Target for miniature ranges, F. M. Gaudet.
Target trap, W. A. Holland
Telemotor apparatus for ships,
Brown ....icieiiiiiiiieiiatistoaaaaaans
Telephone, M. I. Bought.
Telephone apparatus, W Kaisling 738,813
Telephone bracket, adjustable, E. J. Murphy 739202
Telephone lock, W H. Scott.........oouunn 739,
S. A. )uvall....
H. ». Stroud
B. O'Brien.
Nort.......ovvevunns
clinical,

Telephone system,
Telephone transmitter,
Telephone transmitter,
Tellurian, J Van
Thermometer shield,
Arrowsmith ............
Thill coupling, J. M. Br
Tile, building, H. Obhaus...
Time register, J. L. Roberts.
Tlres, lnner tube for pneumat

Tobacco pipe, B. B. McAllister..

'Tool, combination, R. A. Baggett .....
Tool handle fastening, R. E. Appleton...... 39,13
Tooth bar guide and arrester, T. 8. Wilkin.. 739,046
Torch, gasoline, F. Reinlein........ PR 739,221
Toy, A. J. KecK..vvvuruauans . 8,916
Toy, F. Garrecht .... 739,168
Toy, J. V. Keane.....ceoeoeieeanans 739,184
Toy shooting apparatus, H. Kunzel.. 739,010
Trace fastener, A. Wagner........... 739,039
Trace fastener, J. M. McCormlck . 739,203
Trace holder, J. M. Bryant 738,882
Train stop, ‘automatic safety, H. G. Sedg~

WICK . iiieiiiiieiriaaieaaaaanaans .. 138,947
Transformer, R. R. Wiley 738864
Trap. See Sand trap.
Trap and thimble, combined, J. Crawford.. 739,154
Trolley, H. E. Myers... 738,926
Trolley, E. E. Frederick. .. 739,164
Trolley alarm and indicator, yer 739 179
Trolley harp, H. A. Ripley........coovuuus 739,223
Trolley wires, suspension of, Kubierschky

D & (=103 (=] 738,919

Trousers hanger, E. C. Hyland 739,260
Truck, E. Peckham.......covivivunnreenns
Truck, car, E. Cliff...... .738 773,.738774
Truck, car, E. Peckham.......ccc0vveuanns 8,840
Truss, S. H. Phillis............... 738,842
Turbine, steam, Kugel & Gelpke.......... 39,191
Typewriter tabulating stop, H. L. Wagner.. 738 961
Typewriting machine margin paper gulde,

B D . - N 738,927
Typewriting machine paper release device,

J. C. McLaughlin..........ooovuunnnn. 739,102
Typewriting machine ribbon feeding mechan-

sm, W. H. Pike, Jlueeeveeeeereeecens 738,935 |
Typewriting machine ribbon reverse mechan-

sm, L. Myers .. 739,100
Umbrella stand lock, 7‘39 180
| Opright boiler, C. R. Smith 738 853
Valve disks, tool holder fo
. cutting, F. L. Smith.................. 738,854
N (Oontinued on page 231.)

BORATED
TALCUM

ENNEN

- » Remeved 1] eder of perspleatioa:
lighehil wber Shaving  Seld :\'rrywh:m. or
outcd ap recespt of 35, Gy Menmeo's (the onglol). Samgpie £
GERHARD MLNNEN COMPAXY, Nawark N.J.

GAS ENGINE DETAILS.—A VALUA-

. ble and fully illustrated article on thls subject is con-

tajnedin SUPPLEMENT No. 12292, Price 10 cents. For

sale by Munn & Co. and all newsdealers.

MARINE Gasolene MOTORS

Experts for years have ranked our en%ne with the bigh-
est grade, and 1t is now being copied by other builders

We always endeavor to be on top,and for 903 offer an
engine built from Brand New Patterns, with new and
original features—just what other engines will have
1f youwant to beim the lead sendfor catalog fully describ-
ing all part s, and then “Roc o m-.by
ROCHESTER GAS ENGI\IE CO..

-| ive years hence.

693 Driving Park Ave., ROCHESTER, N.Y.,U.8.A.
b

"THICKNESS BAUGE,

23 leaves varying in thlckness y
thousandths, from .004 to .02
Thickness murked on each leaf.
Leaves may be used
singly or in combi-
nation with noe an.
other. Frice ¥l.2:

) Fine Tools fr
F-E L Até‘ol, Mass.{l‘u.g
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fPEEL-MURDOCK GO.

Chemists’ Supplies

{82 Lakes Street ‘¢ w2 e CHICAGO

Tonl Steel Tubling
Soft Steel Tubing

ELWOOD IVINS TUBE WORKS,

© 1903 SCIENTIFIC AMERICAN, INC

Co., Herreshoff Boat Building Co., Townsend & Downey, Armour Packing Co.
Main Office, 348 Broadway.

SEAMLESS STEEL TUBING

FINISHED BRIGHT, SMOOTH AND ACCURATE TO 1-1000 INCH INSIDE AND OUT

The Highest Class of Tubing made. Also smnll Brass,
Copper, Pure Nickel and Aluminum Tubing

Oak Lane Station Philadelphia Pa-

Save all the Spelter consumed in galvanizing by the hot process

by using our Patent Cold Galvanizing Process, as the amount of spelter

lost as dross in the hot process if used in our process will give sufficien ¢

protection to any kind of work to make it rust-proof even against salt
Our licensees include U. 8. Government, The Standard” 011
Licenses granted on royalty basm.
1 to 9 Park Avenue, Brooklyn,
ALVANIZING CO.

! PERFECT PUMP POWER.
. & attained only in the

TABER ROTARY PUMPS
They are mechanical
simple and durable.Will
pump bot or cold fluid,
tbin or thick. Requires
no skilled mechanic. Most
power at least cost. All parts
F - wnterchangeable. Made of
iron, steel or bronze. Can be
driven by belt, motor or en-
¢ attacbnient. Large lllustmted Catalomte free.
BER PUMP CO.. 32 Wells St., Butfalo, N.Y.. U. S.A.

WIRELESS TEL]:.(:RAPHY SCIEN—
TIFIC AMERICAN SUPPLEMENT Nos. 1213. 1327,
1328 and 1329, contain illustrated articles on this
subject by G. Marconi. Additional illustrated articies
by otber authors are contained in SCIENTIFIC AMERI-
CAN SUPPLEMEN’I Nos. ] 124 1131.1172, 1192,

1217, 1218, 1219 a 04. “These papers_con-
stitute a valuable treatise on wlreless telegraphy. Price
10 cents each from this office. and all newsdealers

%‘

of Service

always proves the absolute
supremacy of the

Remington

Typewriter

Remington Typewriter Company
327 Broadway, New York

From 2.inch Diamete:
to 1-64-Inch



SEPTEMBER 26, 1903.

Scientific American

&> WOND ER Acetylene Burners |
- ARE THE BEST
8old by good dealers or write

Ghe STATE LINE MFG. CO.

-9th & 10th Sts., Chattanooga, Tenn., U. S. A.

ELECTRICAL ENGINEERING

is a money-making profession. We teach you by

mail to become an Electrical E neer,
Electrician, Illustrator,Ad- W riter,
Journulist, Prootreader, Book-

eeper, Strnographer.
‘Write for our Free Ll rat.xl Book, '
xles With the World,”
course which interests you

CURRESPONDENCE INSTITUTE «f AMERICA

Box 689, Scranton. Pa.

‘Btrog-
and mention the

i Schaplrograph ?

T Ill' Dl‘l‘I I(‘A"l(]K that ciearly 1i-

minntrs, AV UID‘; Hle:
d_eEnereive suppiiss.  Prele,
B, R M), LskiE for yesrs.
Gl DAY S FREK TRIAL withoa ie
AP, IR IHAITH LU, 265 Rroadwaw, New Yook

The Bradley Stencil o

MACHINE makes Shipping
Stencils jn half a minute, at re- d
duced cost of one-tenthcenteach. S

TEIF 2, AL

]1«1"‘

er!e for Catalogue
and Price List.

In I'm'vermal Ilme hy
Thouzan’s of Manafac-
turersz and Bhippers,

A. J. HEADLEY
Ureneral Salen Ag\,n:y.

101 Fevkerean S
MNew York, URA

Pulling
Razors

need a

TORREY
STROP

A razor pulls because it’s onlyhalf eharp-
ened. Torrey Strops sharpen razors thor-
onshly—meg give the finest posaible edge
ushion 8trops 6oc,
51 00 snd $2.00. Torrey
Hwlux Stropa 600, 16, $1.00
$lionnd $2.0 Sent poetpaid
your dealer cannot supply
B Torrey’'s Os i
teesing will keep any strop
Uable condition. 16¢

if not at ers. Cat-
alogue full ot valuableinforma-
tion for those whoshave, sent free.

SPECIAL SCISSORS OFFER.
8end 25 cents and the sddress of a man

whn shaves himself, and we will send yoo
» pair of Torrey’s Best 15-cent Bcissors—

large, medium or emall. Momey refunded

1t not aatisfactory.

J. R. TORREY & OO0.,

P. O. Box 84, Worcester, Mass.

A.W.FABER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING- SLATES, INKS, STATIONERS
RUBBER GOODS, RULERS, ARTISTS' COLORS.

78 Reade Street, New York, N. Y.
GRAND PRIZE, Highest Award, PARIS, 1900.

METAL SPECIALTY!
MANUFACTURERS

In addition to our rezular work, we will manufacture
any metal specialty that te requlred in quantities, of
standard quality that makes our prices atiractive.

AMERICAN LAMP & BRASS CO., Trenton N. J.

INSTRUCTION FREE

Cumplete instructlon and valuahle
practical formulas for Electro-Plating
rFrec to vur custormers. You pay ws a norwi-
f mu (-hame for our oukfits und we guarenies
1 ;ou the new and barmless mettod of 67,
Eleml Inting.
Write for our big bocklat,

“ Plating {or Profit
and Pleasure”
which describes fully our

tats,

ou!
. Westart
profitable

small cost.
Outfits from $2 up. Agents wanted.

ELECTROTECHNIC & CHEMICAL_CO.
Dept. Ly ashington 8q., South, N. Y. 0.

men in this
al very

50 Years’
Experience

[PaTents

Trade Marks,
Designs,
Copyrights, Etc.

Anyone sending a eketch and description may
quickly ascertain our opinion free whether an
inventionis probably imtenm.ble Communica-
tions strictly confident Handbook on Patents
sent free. Oldest azency for securing patenta

Pateut8 taken through MUNN & Co. receive
8pecial Notice, without charge, in the

Scientific American

A handsomely illustrated weekly. Largest cir-
culasion.of any scientific journal. Terms, & a
_ year; four months, §L. 8old by all newsdealers.

MUNN & C0.351 roaewar, NewYark

BranchOffice, 625 F St., Washington, D. C.

I
L

Valve lock and adjuster, A. B. Loomis..

. 739,015
Vapor burner, Lawson & Daniels....c..... 738,922
Vegetable or meat cutter, W. ¥. Wagner... 739,270
Vehicle dumping box, D. T. White.......... 38,863
Vehicle rub tron, J. B. EFDArt....-1neseenns 738,990
Vehicle steerlng mechanism, ‘motor driven,

. Haynes et al ......covvuvinvvanns 738,997
Vehicle wheel, L. Biava... . 739,053
Vehicle wheel, A. B. Kern............0.... 739,188
Vent controller for barrels, air, E. R.

Charles ....vvevvnevivnronrcnssnssnnsnns 739,058

Vest, skeleton, C. G. Funk
Violin bow, M. B. Roark..
Wagon brake, R. Love...........
Washing machine, J. M. Lemmon

Watch stem winding and setting, C Kuen-

. 739,166
. 738,945
. 739,192
739,093

Water heater, electricc W. E. Heal..
Water meter, Potter & Swank........
Water meter, rotary, F. L. Northrop.
Water motor, F. J. Humphrey
Waterworks, pneumatic, E. L. Canon

Watering trough, automatic, J. A. Brown... 738 768
Wave motor, F. J. Hagen......oovveunvens 738,996
Way bill, W. F. Mullahy.......o..v...... 738,832
Weifblng machine, automatic, G. Prokoﬂew 739 216
Wel boring and rock drilling machlne, com-

bined, S. H. Powers.......coo00ueueuns 738,843
Winding indicator A. Anderson.. 738,971
Window dust guard F. R. Simms. 739,115
Window screen, E. S. GileB.....ovvvensnnns 738,899

Giles
Wire arawing machine, J. H 0’Donnell,
738, 932 738,933
739 244

Wire machine, barb, E. Williams..........
Wrench, H. E. Ercanbrack

Wrench, H. R. Ashby...........cc00vnnnn

DESIGNS.

Cup, M. A, Haley.....ooovvvvenunnennonnes 36,550
Dish, M. A. Haley......... .. 36,653
Dish covered, M. A Haley......... . 36,5654
Floor or wall’ covering, F. D White. 36,559
Grave mark, T. WhelaD...ovvevvvensenens 6,560
Mirror or similar article, pendent, A. Harris. 36,557

Plate, M. A, Haley......oovvvrvuenensnsnsns
Saucer, M. A. Haley
Stove, gas, W. M. Crane.

Teapot, M. A. Haley...
Tiling, R. L. Chipman.........c.ccevvuvnnne.
TRADE MARKS.
Bay rum, S. PollaK......ocovvevuccenncnnen 41,109
Boots and shoes, leather, Forster Bros...... 41,102
Boots and_shoes, leatner, Miunnesota Shoe Co. 41,103
Candles, De Roubmx, Oeaenkoven & Co,
41,112, 41,113
Clay, English china, John Richardson Co.... 41,104
Cleaping smooth surfaces, preparations for,
Peryer ......iiiiiiiiiiiiiiiiiiaas 41,111
Coats, vests, pants, and overcoats, Brill Bros. 41,100
Currants, dried, U. H. Dudley & Co......... 41,114
Facial .massage cream and skin toonl, Apollo
Chemical Co. ...vivvvvrrnncnncnncnnsnns 41,108
Fire extinguishers, chemical, Western Fire
Appliance Co. ....vvvvivnreneirnrnnnnas 41,128
Fruit preparations, certain named, Sunland
Orchard Co. ...vvvvvvvnrenncnsonsoncnns 41,115
Harrows, Roderick Lean Manufacturing Co.. 41,125
Ice cream freezers, Dana & Co......cv0vv0s 41,122
Lamps and their parts, Deutsche Gasgluhlicht
Actiengesellschaft ..........c000000u0nn 41,121
Musical boxes, Lyon & Healy............... 1,119
Petroleum and its distillates W S. Dubbs... 41,106
Pins, Rheinische Nadelfabriken............ 1,120
Remedy for promoting the growth of hair,
G. Watzek & E. Irancois.......... ..., 1,107
Rice, wild, L. Axman.........
Salve, J. A. & J. T. Potter Co.
Shirts, Brown, Durrell & Co.....co00vuuvuse
Soap for polishing metals, Societe Generale
des Cirages Francais............o.ve0000. 1,110
Stone for certain named purposes, artificial,
J. Nebinger ..............

Syrup, Corn Products Co
Syrups and molasses, Towle Syrup Co
Vehicles and machines therefor,

certain
named, Daimler-Motoren- Gesellschaft

41,126, 41,127
................ 41,129

Whisky, Bokel McKenney Co
Wire rope, H. Channon Company............

LABELS.

‘‘Americuba,’”” for cigars, C. D.
‘“Antiexplo,’* for non-explosive
Skimin Chemical Compound Co
*‘Bender’s Liquid Antiseptic Soap Perfumed,’’
torcllquld antiseptic soap, L . Funk

Gitt. .
compound,

10,362
10,342
10,359

& CO. toiveirerennienrernnnnsnsennnnnns
‘‘Blaisdell’s Wonderful Remedy,” for medi-
cine, W. B. Proe
“‘Conqueror Brand Tomatoes,
matoes, D. Morrls & Son
“'Dixie Water,”” for crackers, Wholesale Gro-
cers’ and Tobacconists’ Association of
Tidewater, VaB. ...vvivvvervnrenronsnnss
“Dr. Keith’s Liquor Cure,”” for a liquor cure,
H. C. Keith .. oiviiiieiiiiiiiininennas
“‘Dr. Keith’s Tobacco and Clgarette Cure ’ for
tobacco and cigarette cure, H. C. Keith,
for syrup, Illinois Su-

10,361

10,344
10,355
10,346

10,356
10,350

‘“Eagle Corn Syrup,”’
gar Refining Co.
‘‘Geneva Natural Spring Water,”’ for spring
water, M. Kraemer
‘‘Golden Crown Corn Syrup, ’
nois Sugar Refining
‘“‘Green Valley Rye,”’ for whlsky, Case,
‘““Harrington & Co.’s New Method of Cutting
Blanks,”” for leather soles and taps, Har-
rington & Co.
“Maln Issue,”’ for cigars,

...... o 'syrn.[; "y il‘i‘-

Bros

10,339
10,351

10,360
10,340
10,349
10,347
10,341

Main Issue Cigar

for bacon, Acker, Merrall &

‘“Ma ﬂower ”
on
“Mrs Olive Saunders Blood Purifying Com-

ound,” for medicine, E. L. Libby......
“Old Colony Club Ale,’”’ for ale, Old Colony
Brewing Co. ...covvvivevevenrionsannnss
“0ld Colony Sparkling Lager *» for ale, Old
Colony Brewing Co.
“Pearl’s Tincture of Life
Pearl Medical Co. .......covvvviiiinnnns
“Peerless Black,”” for carbon blacks and
lampblacks, Peerless Carbon Black Co.
10,364,
“Prof. Pozzoni’s Mountain Sage Malt Tonic,”’
for tonic, Mountain Sage Malt Tonic Co.
“Beial Shiré Waist,”” for shirt waists, I.
‘‘Royal Ben nl Metal Polish,’’ for metal pol-
ish, Faulbaber Chemical Co..
‘‘Solar Fancy Table Syrup,” for s
nois Sugar Reflning Co. ...........e00vus
“‘Stock Cigar,’ for cigars, Schmidt & Co...
“Strengthene, ** for ale, Old Colony Brewing
““The Grafter ” for cigars, Schmidt & Co..
‘‘Oniversal Fancy Table Syrup,’”’ for syrup,
Illinois Sugar Refining Co.........0vvute

H

10,365
10,345
10,338

10,363

10,357
10,354

10,348
10,353

10,358

PRINTS.

““Hail to the King,”
Bacon Co.
‘“Men’s Apparel,’’

tor medicine, B. H

for men

Both 821
‘‘Schmidt’s Kloster Brau,’’ for beer, A. Schmidt 824
““The Best American Make,” for buttons, Key-

stone Pearl Button Co.................... 822
““Toboggan Congress Playving Cards,’’ for playing

cards, United States Playing ‘Card Co 823

A printed copy of the speclﬂcation and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
Address Munn & Co., 361 Broadway, New
ank

“Canadian patents may now be obtained by the in-

ventors for any of the inventions named in ‘the fore-
going 1ist. For terms and further particulars
nddress Munn & Co., 361 Broadway, New York.

41,124 ; jn SUpPLEMENT Nos. 1099, 12

10,343 |

“The Busy Man’s Train,”

Appropriate in its Name,

Appropriate in its Route,

Appropriate in its Character—

“Toe 2 (th (entury [ imited”

This i8 The century of all the ages.

The New York Centrai's 20-hour train between
New York and Chicago (the two great commer-
cial centers of America is train of the
century, and is appropriately named

““THE 20th CENTURY LIMITED"

A copy of ‘America’s Summer Resorts,” willbesent free,
gostpmd on receipt of & Postage stamp by Georgx H. Daniels,

eneral Ps.ssmger Agent, New York Central & Hudson River
Railroad, Grand Cential Stanan, New York,

G FRANKLIN
Model Shop

d¥aen, Bh, D., LL. D Pres. of A1\, (ollege

for work done by mail. . Write
What do you waste in your bueiness? We recover bye.
Experimental work for inventors; any-

el
colleges. Fxhipition models. Introduc-
Inventions perfected. Drawipgs and de-
PARSELL & WEED,

The NICKEL PLAT'E ROAD will sell Special Excur-
to October 30, account Brotherhood St.’Andrews meet~

LAw "TATGHT BY MAIT,. Lessons pre-
Law. ('lfrgs,zt Law School in Chicago.)
UNIVERSITY EXTENSION LAW SCHOOL
CONSTRUCTION GDMPINY Inc.
products, make nnnlyses and orlgnnate formulns
thing in metal from a sinile piece to a
tion samples of patented articles. Spe-
8
signs wor ked our. tfrom mventg g’%deal.
129-131West 31st Street, New York.
sion Tickets October 3 and 4, Buffalo to Denver, Pueblo
ing. Splendid -.gpo rtunity to vlsih Colorado. See )ocal

arod ander the dlrpcnon of Howara
University methods. given by resident school
Dept. C, Opera House Block, Chieago
601 Dillaye Bldg., SYRACUSE, .Y.
The Franklin Model Shop.
complete working mod pparatusfor
cial tools for making metal novelties.
Send for circular 4
DENVER AND R RETURN, IN, $42.60.
or Colorado Springs, Col., at rate$42.00, z00d returning
agents or A. W clestone. D.P.A. 38 B'way, N, Y.C.

i R e oy

NS I N T

AT e,
S%\RWQ. \k\\.\.‘ﬁa

b

e “TIP-TOP™?

that Daus’ * Tip-Top *’ Dupli-
cator is the best, simplest, and
cheapest device for making

TO PROVE

100 copies from Pen-written and -
50 copies from Typewritten original

we arewilling to send acomplete ¢ Duplicator” without deposit
on 10 dnya’ trial.

No mechanism to get out of order, no vm.shlng 1o press, no printer’s
ink. The product of 23 years’ experience in Duplicators. Price for
complete apparatus, size No. 1, 8‘1 .50, subject to the trade discount of
3z3gper cent., or #5.00 net. .

FELIX F.
Daus Building,

DAUS DUPLICATOR CO.,
113 John St.; New York

Experimental & Model Work

Cir. & advice free. Wm.Gardam & Son.45-61 Rose St.,N.Y,

SPEG|AL MAGH'"ER Tools and Dies. Model

& Bxperimentsl Work
Costilo Machine Works, 60 {:entre St., New York

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
chinery. E. Konigslow & Bro.. 1818eneca 8t. C leveland O.

GASOLINE AUTOMOBILES. —VALU-

able illustrated articles on the above subject contnlnlng

many details of Lhe motors and vehi les, are contal
2115 and 1311,

Price 10 cents each. For sale by Munn Co, and all

 newsdealers.

MASON'S NEW PAT. WHIP HOISTS

save expense and liability incident to Elevators.
Adopted by princlpal storehouses in New York & Boston.

Manfd. by VOLNEY W. M.%S(S)NA& CO.s Inc.

Provldence, K, L.

TYFE WHEELN. MODELE L. TYPERIWENTA L WORK._EMALL MACHI|FIFT
HEVELTILS B ETE. REW TORK ATERLDL WOAKE 100 WASSAW 87 M.T.

Magical Apparatus.

Grand Beuk Cntalozue Over 700 engravings,
25c. Parlor Tricks Catalogue, fr
MARTINKA & CO., Mfrs., 443 Slxth Ave., New York.
Telegraphy It1s an openwr. .Q up. Oﬁlnltrn}h
Co., 52, 89 ('nrt.landt. 8t., N. Y,
FOLDINC ECC CASE

Patented Sept.1,1903. No. 737.9(5. Foldsless than one-
third of regular size. Will sell, or Ieuwe on royalty.

M. E. CHAMBERLAIN
417 Security Bullding, 8t. Louls, Mo.

iICE

WORRM

DRYING MAGHINES. % Hanioad, Mor
CIAL MANUFACTURING.

SPECt MACHINEPY MODEL% EXPLRIMENTAL WOKK
D1ES anD STAMPIN - A107- WHITE FOR OURBOOKLET.
THEGLOBE MACH & STAMPINC Co.

70 HAMILTON §T

CLEVELAN

Tools and Specml Machines. Models
rimental Work. General Machine Work.
ENDER & SON s, “Inc.. 87 Krankfor St., Newrork

Metal Patterns and Models

of description.
Foundry Patterns g,5 ;w0 s specaity.

THE C. E. WENZEL CO., 313 Market St., Newark, N J.

* Dies,
and Ex
PE.J.

HE §

HWE R
STEEL STAM
BRID

MACHINES, L{orlisg Englnoen, Hrrwrrn
und Bottle "lMacﬁ’ z. TR VILTER
. CO., 899 Clinton Street. Milwaukee Wis.

Craig Manufacturing Co.

Manufacture Hardware Specialties on
contract. Punckes and Dies. Special Tools.
3943 W. Washington Street, Chicago, Ill.

ﬂs [& EXPERIMENTAL WORK.

nventions developed. Special Machinery.
E. V. BAILLARD Fox Bldg., Franklin Square, New York.

NA ME PLATES—EMPLOYEE CHECKS
KEY TAGS.BAGGAGE CKS & BADGES
J.ROBBINS MFG.C0.58 KNEEL AND ST,

SENE For CATALOGUE --BOSTON. MASS.

Home Mechanics for Amateurs

By GEORGE

M. HOPKINS

Author of “Experimental Science”

12mo, 250 pages, 250 illustrations

Price, $1.50

HIS book deals with woodworking, household
ornaments, metal working, lathe work, metal
spinning, silver working. Making model engines,
boilers and water motors.

microscopes and meteorological instruments, electrical
chimes, cabinets, bells, night lights, dynamos and motors,
electric light, an electrical furnace, telephone.
thoroughly practlcal book by the most noted amateur ex-

Iifrlmentor in America. Send for descriptive circular.
his book will be pubhshed not later than October 15,

Making telescopes,

It is a

MUNN & COMPANY

Publishers “Scientific American”

© 1903 SCIENTIFIC AMERICAN, INC

361 Broadway, New-York
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Motor
Bicycle

Orint

3 H.

P, spead over 4

"The ilgal Powerful
Wrile for Catalogue.

WALTHAM MFG CO., Waltham, Mass,

Milen

er hour. Price 8250,
otar

werele in the World.

"STEVENS DURYEAS

1
i
i

Gasoline Automobile 1s not surpassed in its
class for

SPEED,
RELIABILITY,
HILL GLIMBING

Seats four people and can easily be operated
by a ladv. Rumns without noise and vibra-
tion, and holds the track records for one to
five miles.

Now is the best time of the year to
enjoy the delights of a

“ STEVENS-DURYEA”

Price at Factory, $1,.300.
Send for Illustrated Catalog.
). STEVENS ARMS & TOOL cCoO.,
926 Main Street,
Chicopee Falls, Mass.
of Licensed A

bile Manufacturers.

1T GET® Y0OU THERE AND BACK

WARWKH( MOTOR CYCLE
|45 Miles an Hour |

The best. bill climber ever
bullt,. Made on honor
Send w-duy for literature.

Warwick Cycle & Automo-
bile Co., Springfield, Mass,

HOLLEY \
LIGHT
TOURING

Price, $650

A strong, well bullt car, just. 2 suitable for rough
ds as boulevards. 'F * ugied on latest
under hood,

Write for Catalogue.

HOLLEY MOTOR CO.
16 Halley Ave. Bradford, Fa.

Fisk Tires

(ine GRADE ONLY.

’ we ehnr%e £30 quu now be had in book

I some makini from

CRUDE_ ASBESTOS

There are 1350 reasons
why the Lambert is the best
Typewriter on the market.

1350 less partato getout of order.

1350 less pieces to pay for..

The Lambert Typewriter costs $25.

The Lambert Book tellsall about it and costs
nothing. Send forthe Lambert Book.

LAMBERT TYPEWRITER CO.

Tha mechnn!lm doea
Lt work kil ilownn't wenve 13 a1 4o the driver, For !xnmplr. the llesle epring “yne-
erpor-eptbon ! wnder G 4 right £0ct, antomaticaily controi apead of s bv i
sihrply inereasing ur dectea b prewsurd of the Foet v the butten,

Branchbes mnd mgeocien i sl ]:.l.dlng ited,

THE WINTON MDTOR CARRIAGE C9,,

It ly dmay 10 operate w Wintan 90 hersepower Tourog Car

Cleveland, U. 5. A

PATENT AERIAL

WIRE ROPE TRAMWAY

For Transportation of Ore, Coal. Dirt, Timber, etc. PIrads Mack Registersi)

Perfect Gri Cll% Absolutely Safe. Losdds Automatically, Unloads Automatically.
Operate ne Man. Cost of Maintenance Low. tapicity Largest Ubtainable.

A. LESCHEN & SONS ROPE COMPANY. giomgomee 2o Nor

Firet Sireef, St. Louis, afo.
W e cn 392 Centre Street, New York City, N. Y. 1717-28 Arapahoe 8t., Derver, Colo.
: 1 t, Chi

E. Lake Stres
Rialto Bmldlng, cor, New ﬁontgomery & Misston Streets, 8an Francieco, Cal.

NN

HtRCULEb
WIRE ROPE

Ofces,

Bookkeepmg .f.:mphj‘ed

530 for $3 5“ The eourse of perscnal Instrug.

tlon i bookkeeploe for which
Orm, on pages,
- eloth botnd, tor $3.6), and (t s au complate and axtea-
| stve that it has pre s\'ud \wer 30 peryaes furémalttona

{‘kﬂ per Fesr arplaing
i all intest bunsiness mnthads or opening. condueting and
olnainj! books of any kiud of business, makes triai bal-
ances, etc, aud 8 easily undercstood. 3xiy-six-page
hocklet malled on receipt of 2-cent stamp,

A WRIGHT & C0., 48 W, 14th b, New York City

HOROLOGI CAL DEPARTMENT
BRADLEY POLY'I‘ECHNIC INSTITUTE !

1 Formerly Parsons Horological Institate

: PEORIA, ILLINOIS i

! LARGEST and BEST

| WATCH SCHOOL In AMERICA‘

.y We teach Watch Work, Jewslry, En-
> graving, Ctock Work, Optics. Wion
. reasomable, Board and rooms Dear
: school at moderate rates,

Send for Catalog of Inf

The top notch, wf satistaction ln m prectlonl autwmobils

National Electric Yebicles

Simplein construction and astonishingly eany to operate.
Silent, smooth, swift; single lever control ; four speeds,
forwatd and reverse. Most depeudjhleveh{de for lu-dy
about servi ne and full infs
jon upon re:
0O0.

NATIO
%00 E. Tnid.

N

AL MOTOR VEHRICLE

Inilimn ubnllm

CALIFORNIA EXCURSION
| account American Bankers’ Meeting at 8an Franclseo
i Specipl Excuraion Tickets via NICK ﬁla PL 0 AD,

., on 8afe October Tto 16, Buftalo, N Los Angelesor
ﬂnul eturn limit Nov-

BEVELES

‘ember 30. See local agents Gr

COLD GALVANIZING.

AMERICAN PROCESS NO ROVYALTIES.
SAMPLES ¢ «INFORMATION on APPLICATION.

8 NICKEL
] AND
E ¥ Electro-Plating
£ Apoaratas ano Baterial,
‘;E anson &CVanwlnklo
- 5 Newurk. N. J.
138 leeny 8t.N.¥.
j 80 & 33 8. Canal St.
Chicago.

CHARTER

‘Hn(sl.var.u(mu\noulu ) I

; Ban Francisco, Cal. at rate B5LIT
estone, D. P.
15 to 21 Clinton Street. L

A., 385 Broadway, New York Clty.

All varletles atlowestprices. Best Kalroad
‘Wagon or Stock Scales made.

Also 1000 usetnl articies, inciuding Safes,
Sewmg Macmnes.mcyclec. Tovls, etc. Save
0 SCA .. Chicago, Ili

MIROSCOPES

tomra l|m -rou.e Our instruments

best hbo&tg:lﬂel
PrOJectlon Apparatus

y and

ocalBs &

r

Bausch @ Lomb (%ptzcal Co.,
Rocbester, N.

mm‘ BOSTON

CBICAGO—J

GAS

GASOLINE
1003 catalog ready. \.';- 4k

CHARTER GAS <]
ENGINE CO.
Box 148,

ENGINES

Sterling, 1L

TEEL C©
[ STEEL

ESSOPST

J

MFRs OF CRUCIB L SHEET
WASHINGTON. PA.

A IS

States in 1901I.
begins to do the work as cheaply and as satisfactorily.

Raw Materials, Coal. or Cement Clinker.

120 Liberty St., NEW YORK

MILE TRAIN

The Lehigh Portland Cement Co. have recently purchased §6 Griffin Mills; the
American Cement Co., 20 Griffin Mills; the Associated Portland Cement Manu-
facturers of England, 18 Griffin Mills; which, when installed with the Griffin Mills

now in use, will actually produce 50,a00 _barrels of Portland Cement a day, or

Over 15,000,000 Barrels Cement a Year

This Cement, when loaded into cars, would make a train over 115 miles in
length,and is about the full amount of Portland Cement made in the United
No other mill approaches such a record, because no other mill

Write us for references about its capacity for grinding

BRADLEY PULVERIZER CO., Boston

1233 Monadnock Bidg., CHICACO

The Apple Automatic Igniter :

For J ump Spark or Touch Spark,
For any gas enzme. stationary, au-
t.omoblle o1 marine.

Does away with bntterlea and belts.
Water & Lust Proof Writefor circular,

THE DAYTON ELECTRICAL MFG. 00.
No. 80 south 8t. Clair 8t., Dayton, Ohio, U. 8. A.

DIRECT FROM MINES

PREPARED | R. H. MARTIN,

ASBESTOS FIBRE | OFFICE, ST.PAUL BUILDING
for Manufacturers use | 949 8'way, New York,

BRISTOL'S
RECORDING INSTRUMENTS.
Pressure (augea, Yacoum {(ranged. Yolt-
mi.ti.l‘!. Amperemetirs, Wattmitera, and
Thermometers, make continuous riecorda
Day and Night, W!ll Ay fot themaelves,
Every {netroment fufly goarantesd and
sent on & daya' trlaL Send for Cireu-
lare and Hpecim hart,

The Hristol (.mmuany Waterbury Conn.
BIL\'ER MEDAL PARTR EX!'OSI'!‘IO\.

ASTERN (RANITE RoorinG €
[RVING BUILDING,
) New Yorna'j

DR. DYKE’'S *‘DISEASES OF A GASOLENE

AUTOMOBILE ciRe'men >

CURE THEM”
A book for owner, intending purchaser
r repairman.
Hints and aua estions with illustrations,
Dlagrags and_Connections.

A. L. DYKE AUTO. SUPPLY COMPANY
2108 Ollve 8t.. 8t. Louls, Mo.
Bend 10c. for the largest Auto Supply Cat. in the world.

QRIGIKATC RS OF
PerrecteED GRANITE ROOFING
‘WHICH HAS BEEN ADOPTED BY THE
JLEADING RAJLROADS, MANUFACTURERS, ARCHITECTS xo BUMDERS
ASTHE STANDARD READY ROOFING.
'\m FOR TESTIMONIALS, PHOTO PAMPHLET AND SAMPLES.

lark's Wirsless Telgraph A
Comsiot S Clark's Wireless Telagraph Apparatus.
" . ’ Write for anything in Wireless Telegraph
Apparatus and Supplies, epecial or separate parte, aa
required, Spark Colls, Coherers, Relays, Registers.
Recorders, Automatic Tappers. Let us quote prices on
Special College Sete and Commercial Sets for long or
nm-tdm:a scnd stamp for Bulletin No. 8 on
Space Telegraph:
Thes, B, Chrk Wirdesa Telograph-Telephone Co.

Main Office, 71 Michigan Av., Detroit, Mich.

1274 BROADWAY NEW YORK

VELOCITY OF ICE BOATS8.—A COL-
lactivn of intereating leteera to the editor of the BUIER.
TIFIC AMERICAN on the question of the spied af Ice

Boats, demonstrating how and why It 1s that these cratt
sall faster tban the wind which progela them. 1Muz-
ttated with 10 explanatory dlagrams. Contatned In SC1-
ENTIFIC AMERICAN SUFPLEMENT, No. $14. Prica 10

cents. To o had st this ofBee and from all npwadealers.

Illustrated Booklet
onrequest,showing
COLORED
FAICY
DIALS
The NewEngland
Watch Co.

37 & 39 Malden Lane
New York cnxl
131-137 Wahach Av,
Chicago
Claus Spreckel's Bdg,

San Francigcn
w B, 1o

PRESIDENT SUSPENDER

Co:n:;:l: and pervice, Guunnteed AL

breaks made good.” 50c and

© 1903 SCIENTIFIC AMERICAN, INC

y madl. €. A. EDGARTON MFG. CO,, Box 222, Shirle
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