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WORK OF THE LIFE SAVING STATIONS.

The record of the government Life Saving Service
for the past year has been exceedingly gratifying. The
number of disasters has been greater than in any pre-
vious year in the history of the present system. Super-
intendent Kimball, of the Service, states that 380 ves-
sels in distress have received help. The total number
of passengers on these vessels was 4,054, of whom 3,993
have been saved and but 61 of whom have been lost.
The shipwrecked persons to receive shelter at the
various stations along the coast number 658, and some
83 lives have been saved among those who have fallen
from wharves or bridges. The value of the vessels and
cargoes in distress is estimated at $10.000,000, and of
this amount $7,688,000 have been saved. The cost of
maintaining the system for the yearhasbeen $1,250,000,
and the work has been considerably improved and ex-
tended.

oo

AN INTERNATIONAL POSTAGE STAMP,
" The German government is about to place a pro-
position before European countries relative to the issue
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of an international postage stamp. It is believed that |

such a stamp would be a boon to all who carry on any
foreign correspondence. At present, if any one wishes
information from a foreign country, he is unable to
send a postage stamp for the reply, since no country
will receive a foreign stamp as postage on an outgoing
letter. One is therefore compelled to depend upon his
correspondent’s generosity to pay the return postage.
The United States consuls in Europe, for example, are
in receipt of thousands of letters of inquiry every year,
not one of which contains postage for the reply. The
German minister of posts has designed such an inter-
national stamp and has arranged a plan for its adop-
tion. The stamp will contain the names of all the
countries in which its value as postage is recognized,
together with a table giving its value in the money of
each of these countries. Itis thought that only certain
European countries will adopt this system, but it is
to be hoped the United States w1ll enter the agree-
ment.

-
0o

GOVERNMENT CONTROL OF RAILROADS.

The recent report of the Interstate Commerce Com-
mission furnishes some very interesting data concern-
ing the economic side of placing railroads under gov-
ernment control. According to these statistics, such
management by the government has not in the ma-
jority of cases been found successful. At present there
are in all 18 countries partly owning and operating the
raiiroads of their countries.
these are France, Germany, Russia, Australia, Japan,
Norway and Sweden.  In these countries the govern-

ment fixes the tariff on all traffic, has power to revise

these rates at will, and is compelled by law to reduce
the rates when the earnings exceed a prescribed per-
centage. In the majority of cases this percentage does
not exceed 15 per cent. The result of this system may
be seen in part by the following significant figures.
The cost of transporting freight in Great Britain is
28 cents per ton per mile, in France 22, in Ger-
many 164, and in the United States 1cent. In the
case of the interest paid on the capital invested,
however, England pays 41 per cent, France 3'8 per
cent, Germany 51 per cent, Russia 5'3 per cent, Austria
1 per cent, Belgium 4'6 per cent and the United States
31 per cent.

of private rather than of government control. Several!

States, including Pennsylvania, Michigan, Indiana,
Massachusetts, and others, have attempted to manage
their railroads, but in every case without financial sue-
cess.

CAST AND WROUGHT IRON FOR FRAME WORK OF
BUILDINGS.

A trite definition of the age we live in describes it as
the age of steel. Only a few years have elapsed since
the production of steel was a very roundabout pro-
cess, involving the long heating in a cementation fur-
nace of wrought iron bars with nitrogenous organic
matter.
from pig iron by the puddling process.

steel bars were taken from the cementation furnace| duced. The recent extensive

they had to be reforged. and if a perfectly uniform pro
duct was desired, the steel was melted in a crucible.

The inventions of Bessemer and Siemens have
changed the aspect of the case. Now cast iron in
quantities of five to twelve tons in the Bessemer con-
verter is converted into steel in a few minutes. In
the Siemens furnace steel is produced by melting down
on the open hearth many tonsof metal at once. In
either process, the percentage of carbon can be regu-
lated with great accuracy, and, notwithstanding the
fact that pure iron is one of the most difficult sub-
stances to melt, either process can deliver melted steel
of so low a carbon percentage as to be practically iron.
The melting is so thorough that the metal flows like
water.

The civil engineer and architect in times past exe-
cuted their work with the most brittle of substances.

If the foundation of a brick or stone building settle

The most important of:

The advantage, it will be seen, is in favor,

i

ance, unless, of course, the settling is absolutely uuni
form over the entire area. The best cement and
toughest building stone and brick in a building are
subjected to such strains that their tensile strength is
but a secondary element. Briquettes of cement are
tested for resistance to tensile strain, while the mate-
rials which the cement is to bind together are tested
usually for compressive strength. But in the com-
pleted structure, if any irregular strain of sufficient
intensity comes into existence, brick, stone and cement
crack and break before a distortion of a fraction of an
inch in extent is produced.

‘When constructors had presented for their use a
material lead-like in its toughness, one which could be
made to stretch and draw out of shape like iron in the
blacksmith’s forge, and which possessed also an enor-
mous initial resistance to such deformation, a difficulty
as old as their own art was removed. Itis no wonder
that within the last few years stone and brick have
been given a semi-retirement, and that soft steel has
been substituted for them in bridge work, and more
recently in city buildings. The resistance of steel to
all strains is enormously greater than is that of ma-
sonry, and if steel does yield to unforeseen strains,
there is at least an impression that it will bend through
a considerable arc before it will break. Engineers
accordingly, perhaps over-appreciative of toughness
and ductility, call for what is practically wrought
iron in their specifications. The tall office buildings
which have been and are being erected in the large
cities of this country are made of this soft steel, as re-
gards their frame. Their stone, brick or terra cotta
fronts and walls are but sheathing; the building de-
pends for its support upon a metallic frame.

No substance is more strikingly affected by the
presence of small quantities of other elements com-
bined with it than is iron. Without carbon it is duc-
tile and malleable to a considerable extent, even when
cold, and may be heated and suddenly or gradually
cooled without any noticeable effect. But with a
few tenths of a per cent of carbon combined with it, the
material becomes far less ductile, and can, by heating
followed by sudden cooling, be made brittle like glass.
When the carbon reaches a proportion of "two per
cent the metal becomes cast iron, which is always
brittle and rigid, and which by chilling from the fluid
state becomes excessively hard and easily broken.
Thus within the range of two per cent of carbon
widely different products result.

The fashionable product for the use of the civil en-
gineer of the day is virtually wrought iron, and now
the impression is growing that too much faith has
been placed in it. The tendency to use it is a species
of reaction from the old days of brittle materials.
Like many other reactions it has probably gone too far.
The presence of carbon in iron does more than we
have described above. It not only affects the resist-
ance of iron to strains, but it affects its resistance to
corrosion and oxidation. Soft iron acted on by the
atmosphere in the presence of moisture oxidizes. The
carbon dioxide of the air is probably an active ele-
ment in the operation. Cast iron, on the other hand.
resists oxidation almost like stone or brick. It is in-
ferior in tensile strength to modern structural steel,
and if it issubjected to a distorting strain it breaks be-
fore it bends to any extent. But it is strong enough
for almost all purposes. No one supposes that the
steel members of a building are to bend and twist,
or even to be subjected 1o strains which cast iron
would not perfectly resist. :

This question has recently been presented to the
architectural profession : Are we not going too far in
using so corrodible a material as soft steel for the frame
work of buildings ?

A complaint or ecriticism which finds fault without
the suggestion of a remedy is of little value. But this
criticism, coming from one of the leading architects
of the country, is not of this character. Our iron
founders can supply cast iron which will be just as
zood for comnpression members as is steel, and which

will never corrode.. By bottom casting if necessary,

The wrought iron was generally prcduced | and by rigid tests of each piece, cast iron cantilevers
When the;and columns of absolutely certain quality canu be pro-

introduction of steel
| castings indicates the practicability of supplying cast-
ings of comparatively low percentage of carbon, with
enough carbon to make the material not corrosive, yet
not so much as to make it too brittle.

It appears as if the recent rejection of cast iron as a
building material has gone too far—already the signs
of its new growth in favor are apparent. It would
seem that in the production of special castings for tall
buildings, castings of proper carbon percentage, and
made by proper foundry processes, much valuable
work could be done by our foundrymen and engineers.
It cannot be considered an attractive practice to make
the integrity of a twenty-storied building depend upon
paint for protecting its frame from corrosion and ulti-
mate destruction.

There is another point to be remembered. The in-
tegrity of a ‘‘steel cage” building frame depends on
riveted joints. The rivets ot these joints under strain

ever so little, one or more cracks make their appear-' may be expected to shear off long before the iron
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beams and columns will permanently bend, so that
riveted joints can be taken as introducing the break-
ing element into a structure made of the most ductile
steel procurable. Meanwhile, if soft steel is used, it
should be accessible for examination. Modern plumb-
ing practice exposes all pipesfor full accessand inspec-
tion. Some similar system should be followed for the
members of steel frames.

et ———————————
THE SNOWS OF MARS.

Among the most interesting observations of Mars
during the recent opposition were these relating to the
gradual disappearance of the snow cap surrounding
its southern pole. The disappearance was due, of
course, to the fact that it was summer in the southern
hemisphere of Mars, and the polar snows melted more
and more rapidly as the sun rose higher upon them. Yet,
although the reason was plain, and because it was
plain, one could not watch the process without experi-
encing a strange feeling that amounted almost to awe.
It is quite easy to think dispassionately of the possi-
bility that some things may go on in other worlds just
as they do in this one as long as your eyes have not
confirmed what is in your mind; but when, peering
through a telescope, you actually behold such occur-
rences the effect is startling. It islike coming suddenly
in broad daylight upon the scenery of a dream.

On the 1st of June the snow around the south pole
of Mars was about 2,400 miles across. A snow cap of
proportionate dimensions on the earth would, in the
northern hemisphere, extend as far south as St. Peters-
burg, the southern point of Greenland, and Mount St.
Elias, in Alaska. By the 1st of July the diameter of
the snowy area had diminished to about 1,500 miles.
On the 1st of August it was only 1,100 miles, and on the
31st of August, the date of the summer solstice in the
southern hemisphere of Mars, the snow cap was but
500 miles across. But heat accumulates in a Martian
summer after the sun has begun to decline, just as it
does upon the earth, and accordingly the melting of the
snows continued after the solstice was passed. At the
end of September the diameter of the snow covered
region was only about 350 miles, and at the opening of
November it was less than 200 miles.

Now comes a curious fact. About the middle of Octo-
ber it was reported that the polar snow cap of Mars
had vanished; some of the most powerful telescopes
failed to reveal a trace of it! Yet it is not probable
that it had actually entirely disappeared. The expla-
nation of the apparent disappearance is no doubt to
be found in the fact that as the snow area diminished
it left the pole uncovered by receding to one side; for
previous observations have shown that on Mars, as on
the earth, what may be called the ‘‘ pole of cold " does
not correspond in location with the pole of the planet’s
axis. Schiaparelli’s observations, in 1877 and 1879,
showed that the center of the snow cap duringits mini-
mum in those years was displaced toward that side of
the pole corresponding to an areographic longitude of
about 40°. With the other side of the planet turned
toward the earth the snow cap would have been invisi-
ble, being, so to speak, hidden behind the pole. This
is apparently just what occurred in the middle of Octo-
ber last. The south pole was then free from ice and
the center of the snowy region was displaced, as in
1877 and 1879, along the meridian of 40°. But it was
the other side of the planet which was at that time
presented toward thie earth during the best hours for
observation, and consequently no polar snow was seen;
not because it had no existence, but because it was
concealed.

It is probable, however, that at its minimum the
snow cap was exceedingly small, perhaps less than 100
miles in diameter. No such rapid and extensive disap-
pearance of snow and ice ever occurs upon the earth,
although the advocates of an open polar sea may find
encouragement in the fact that the uncovered south
pole of Mars corresponds in color and general appear-
ance with what are believed to be the water areas of
that planet, while what remains of the snow cap in
such eircumstances rests, apparently, upon a mass of
land, perhaps no more than an island, rising out of the
polar ocean.

Owing to the larger eccentricity of its orbit, the ex-
tremes of temperature on Mars are greater than upon
the earth, although the total amount of solar heat re-
ceived by the planet is less than half as much as we
get. But more important than these differences is the
rarity of Mars’ atmosphere, which has been so clearly
demonstrated by the recent spectroscopiec observations
of Prof. Campbell. It may not be scientific, but it is
certainly human to ask whether it is probable that be-
ings resembling ourselves were included in the field of
view of our telescopes last autumnn, while we watched
the southern snows of Mars sparkling to the sun and
melting away at his ardent touch. If such beings are
there, they must exist in an atmosphere less than one-
quarter as extensive as the earth’s.

~GARRETT P. SERVISS.
el P

THE harvester invented by McCormick in 1831 has
been so improved that it is said it will cut and bind an
acre of grain in forty-five minutes.
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Motion of the Earth’s Pole.

One of the most interesting questions in celestial;
mechanics was discussed at the recent meeting of the}

National Academy of Sciences at New Haven. It was
the subject of a paper by Dr. S. C. Chandler, on the
motion of the pole, which has been a special matter of
investigation by the professor for several years. The
observations thus far made, it is claimed, prove a lati-
tude variation of 60 feet; that is, each parallel, instead
of marking a fixed line on the earth’s surface, indicates
a line which shifts to this extent. From Lake of the
Woods to Vancouver Island the forty-ninth parallel
has been established as the boundary line between the
United States and British America for a distance of
more than 1,200 miles. Similarly the northline of New
York, Vermont, and part of New Hampshire is the
forty-fifth parallel for more than 250 miles. The shift-
ing of these two boundary lines, consequently, brings
alternately under the jurisdiction of the United States
and Canada two strips of land 60 feet wide and 1,200
anc 250 miles in length. Together they contain 11,000
acres, or enough land for one hundred good sized
farms. This land was all on the Canadian side in
April and May, 1890, and in May, 1891, and all on the
United States side in November, 1890, and again in
December, 1891.

The relative positions of the earth’s pole of figure
and pole of rotation, it appears, have been changing
with respect to each other continually, and the course
has, since 1890, been in an entwined oval spiral. This
Dr. Chandler has platted, and has constructed a system
of epicycles which he believes the two poles maintain
with respect to each other. To put the algebraic ex-
pression in words is to say that there are two terms,
one of which is an annual term, and is an elongated
ellipse with a major axis of three-tenths of a second
and a minor axis of eight-hundredths of a second, and

‘the other term is a circle with a period of 428 days.

These two motions superimposed give a curve, of which
Dr. Chandler has made a diagram. The first three or
four turns of the curve closely accord with the observa-
tions. In fact, as Dr. Chandler puts it, * theory gives
latitude variations with greater accuracy than they
can be determined by any individual series of observa-
tions.” The curve has been continued according to
the mathematic formula to the middle of 1895.

This movement of the pole is not to be confounded
with the movements of precession and rotation which
have long been known and carefully studied.

What is meant by the North Pole needs a little
definition, for there are three north poles to the earth.
One of these is the magnetic pole, where the compass
needle points directly down. This was discovered and
sailed over in 1831, and is situated in latitude 70, north
of Hudson’s Bay. Another is the geodetic pole, or
pole of figure. On account of the flattening of the
earth at the two frigid zones there are two points, one
in each, which mark the ends of the shortest diameter
of the globe, and these are the geodetic poles at the two
ends of the axis of figure. The third is the astronomi-
cal pole, or pole of rotation. It hasuntilrecently been
supposed to coincide with the pole of figure; but now
it is known to be shifting, and the facts which Dr.
Chandler has accumulated on this point afford about
all the data of which we are thus far possessed.

When the variation in latitude was first suspected
several years ago, two instruments were especially de-
vised for its observation. They were made by Wan-
schaff, of Berlin. One of them was taken by Columbia
College and the other by the Italian Roval Observa-
tory of Capodimonte, near Naples. New York and
Naples are in exactly the same latitude, and very
nearly 90 degrees apart. They are, therefore, admir-
ably situated to work together on this problem.

© 1894 SCIENTIFIC AMERICAN, INC

Through the liberality of President Low and others
a special observatory was erected on the new college
site at 116th Street and Amsterdam Avenue. Here ob-
servations have been conducted by Prof. John K.
Rees, with the assistance of Dr. Harold Jacoby, Mr. J.
T. Monell, and Mr. J. E. Davis. One or the other of
these hasbeen staying up and watching thestarsevery
clear night since April, 1893. The plan of operation is
such that very accurate results are obtained. Only
stars which pass very near the zenith are observed.

The results of these observations, Prof. Rees says,
will be worked out and announced in about three
months. It is probable that the shape of the curve, as
then determined, will, by its peculiarities, show what
is causing it. At present, the causes are purely con-
jectural. Prof. Newcomb thinks that the shifting
masses of ice and snow may be sufficient to cause it,
and Prof. Scott, of Princeton, has suggested move-
ments in the interior of the earth as the cause.

OO
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Dyed Chrysanthemums,

The practice of dyeing chrysanthemums to produce
striking and unnatural color effects has become a very
profitable part of the business of a fashionable florist.
The pure white chrysanthemums are used for this pur-
pose. They are colored by being submerged in differ-
ent colored dyes and in many cases different colors are
applied to different parts of the same flower. This
work is usually done to order. 1f flowers are wanted
to match the color of some particular dress or the dra-
pery of a room, the customer generally brings to the
florist a sample of the cloth to be matched. Chrysan-
themums of any color of the rainbow can thus be pre-
pared while you wait. Besides the plain colors, the
flowers dyed half blue and half white and half orange
and half black are very popular, and some curious
combinations, such as the reproduction of a livid
Scotch plaid, are much in demand. This singular
practice is said to have grown out of the ‘‘necessity ”
of providing blue and white and orange and black
chrysanthemums for New York’s annual Thanksgiv-
ing football game.

°
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Huge Hail Stones,

Prof. Cleveland Abbe includes the following among
his notes in the Monthly Weather Review for July:
On June 38 a tornado passed northeastward through
the counties of Harney, Grant, and Union, in eastern
Oregon. The most novel feature attending the dis-
turbance was the hail. It is stated that the formation
was more in the nature of sheets of ice than simple
hailstones. The sheets of ice averaged three to four
inches square, and from three-fourths of an inch to cne
and a half inches in thickness. They had a smooth
surface, and in falling gave the impression of a vast
field or sheet of ice suspended in the atmosphere, and
suddenly broken into fragments about the size of the
palm of the hand. Duringthe progress of the tornado
at Long Creek & piano was taken up and carried about
a hundred yards.

The Fauvel Process of Treating Gold Ores.

A new method for separating gold from its ores has
recently been introduced in the mining districts of
Wyoming. The crushed ore is heated to a state of in-
candescence and quenched in a bath of cold water. As
each red hot particle falls into the water, enough
steam is instantly generated to shatter it, and any
glaze or film is therefore ruptured. The particles of
gold are thus broken down to a remarkably fine state
and are rendered very brittle. T'he gold is clean and
shining and quite free from any coating of oxide.
This method makes it unnecessary to crush the ore
very finely, and in addition the output of the mine is
greatly increased.

- ——— - r——
Extensive DMarble Belt in Georgia.

The State Geologist of Georgia reports that a belt of
marble, 60 or more miles in length, hasbeen discovered
in the northern part of the State. Some of the marble,
it is said, is of a flesh color tinged with green and some
is a light gray banded with black. Itcan be obtained °
in large sound blocks, and is susceptible of a high
polish. The report, however, suggests that on account
of the mountainous character of the region in which it
lies it will be costly to quarry it. If the reports be well
grounded, however, there will doubtless be plenty of
capital and labor forthcoming to quarry it. Many of
the newspapers of Georgia are confident that it will
bring great wealth to the State.

—_— e r—
A State Park in the Catskill Mountains.

The New York State Forest Commission has re-
cently made provision for a State park of some 30,000
acres in the heart of the Catskill Mountains. It will
be situated in a very beautiful region in the vicinity
of Slide Mountain, the highest peak ot the entire Cats-
kill range. Thisis a very populous region and may
readily be reached by the local railroad. The an-
nouncement will doubtless be received with great
pleasure by the many thousands who make this re-
gion their summer home.
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A MULTIPLE BLASTING FUSE.

This is a safety fuse having a series of branch fuses
and a waterproof blasting cap for each fuse, the ar-
rangement being such that all may be discharged by
lighting a common fuse, when the several caps will be
exploded in the desired succession, any required num-
ber of charges being thus set off. The improvement
has been patented by Mr. William C. Doyle, 216 West
Hallam Street, Aspen, Co\.

The main fuse is of common construction, and
the branch fuses may be of different lengths and
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DOYLE’S MULTIPLE BLASTING FUSE.

lead from opposite sides, being plaited or other-
wise joined to the main fuse, and fine black powder
being used at this point to make it certain that every
branch fuse will be ignited. Where the branch fuse
terminates in the blasting cap, as shown in the small
view, it is held in place by glue, rendering it water-
proof. It is designed to manufacture these fuses in
fifty-foot coils, with branches every four or five inches,
so that those using them may cut off any number
they want, there being less liability to waste by leav-
ing over odd ones when the bunches are made so
large.

&

AN IMPROVED CLOTHES DRIER.

This clothes drier is designed to be hung from the
ceiling of a room and lowered as required for con-
venience in placing the clothes thereon, it then being
raised out of the way in the upper portion of the
room where the air is warmest. The improvement
has been patented by Mr. James Reilly, of Calgary,
Canada. The supporting spindle, adapted for attach-
ment to any overhead support,. is preferably of metal,
and has at its lower end a recess in which is pivoted a
catch. Over this spindle is passed a tube, expanded
at the top, and carrying a horizontal partition or table
having on its periphery metal loops or keepers for
clothes-carrying arms in rod form. These arms when
not in use hang perpendicularly around the tube, with
which their inner ends are pivotally connected. When
the wet clothes are to be placed on the drier, the body
drops down to the proper position, on pushing in the
catch, when the arms are carried to a horizontal posi-
tion, one by one, and each engaged by a keeper, the
operator thus working around the entire device until
ali the clothes have been placed, when it is pushed

REILLY'S “OUT OF THE WAY?” CLOTHES DRIER,

upward to its upper position. The apparatus may
also be applied to a stand upon the floor, or the
spindle may be attached to the floor, and the body
slid upward, thus utilizing all available space for dry-
ing.

EXCLUDING about 62,000 small ecraft, it is said, the
commerce of the world is carried on by 45,000 vessels of
20,500,000 registered tons.

Ferdinand de Lesseps.

Count Ferdinand de Lesseps, engineer of the Suez
and Panama Canals, passed away at the Chateau la
Chesnaye on the afternoon of December 8. De Les-
seps’ last years were clouded by the Panama scandals
and he died a disappointed, heart-broken man, almost
in poverty. He was born at Versailles, France, in 1805.
He was descended from a noble fainily and was edu-
cated for the diplomatic service. He occupied various
positions in the East, and in 1838, when he was ap-
pointed consul to Rotterdam, he began the study of
canals, which was to be his life work. In 1854 his plan
of piercing the Isthmus of Suez began to take shape.
He was warmly seconded in his designs by the Em-
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AN IMPROVED ROPE CLAMP,

The device shown in the illustration was primarily
designed for connecting the wheel rope to the steering
rod aboard vessels, for which purpose it has been a
long time employed by the inventor. It is preferably
made of brass, and may also be employed to secure
the ends of clothes lines to hooks, and for a variety of
similar uses. It has been patented by Mr. G. M.
Mullen, 106 South G Street, Baltimore, Md. Fig. 1is
a view in perspective, partly broken away, of the de-
vice as applied, Fig. & showing the clamp section and
Fig. 3 a cross section centrally of the latter. On

press Eugenie, and in a few years a large fund was
raised to prosecute the work, which was actually be-
gun in 1859. *

In November, 1869, the canal was opened to the com- 1
merce of the world by the Empress Eugenie. The
brilliant success of this undertaking led to the estab-:
lishment of the ill-fated ‘* La Compagnie Universelle |
du Canal Interoceanique de Panama.” At this time
De Lesseps was hardly possessed of the powers of his
younger days, so that unscrupulous men were allowed
to fill the important executive offices in the company.
The administration of this vast company was rotten to
the core, and De Lesseps was overwhelmed in the crash
which followed, a c¢rash which shook France to the
very foundations and left the illustrious engineer, who
had been a mere figurehead, a physical and mental
wreck.

There is hardly a more pathetic incident in the his-
tory of the nineteenth century than the old man who
was once the glory of France, and who was called ** the
great Frenchman,” sitting with bowed head in the
Chateau of La Chesnaye, while in Paris he was being
tried for alleged crimes. He was convicted, though he !
never knew of it, and was sentenced to fine and im-!
prisonment, but to the credit of the French nation the |
sentence was not carried out, for once the hand of
justice was suspended by an overwhelming wave of
popular opinion. The career of this man was with- |
out a parallel, and Vicompte Ferdinand de Lessepsihas 1
passed into history as one of the most picturesque and |
romantic figures of modern times.

>

An Exhibition of Photo-mechanical Work,

Thz Society of Amateur Photographers, of New |
York, announces that a free exhibition of photo-me- |
chanical prints and printing processes is to be held at |
the rooms of the Society of Amateur Photographers, of
New York, 111-115 West 38th Street, from December 3|
to December 15. Besides a large collection of foreign
work collected by the European agent of the society,
all the leading photo-mechanical printers of this coun-
try will exhibit specimens of their best work. A fea-
ture of the exhibition will be the large display of prints
in colors, a process which is now engaging the atten-
tion of many photo-mechanical printers. During the |
exhibition lectures and demonstrations will be given
by Prof. Chandler, of Columbia College; Fred. E.
Ives, of Philadelphia; Mr. Koehler, of the Smithsonian
Institution; Mr. Ernest Edwards, Mr. Walter E. Wood-
bury, and others.

-

AN IMPROVED FEED WATER HEATER.

The illustration represents a feed water heater
which also removes grease, oil, ete., entering
with the feed. It is adapted for use on
all kinds of steam boilers, obviating the
necessity for using chemicals, and prevent-
ing internal corrosion and pitting of the
tubes. The improvement has been pat-
ented by Mr. G. M. Mullen, 106 South G
Street, Baltimore, Md. The heater, B, has
a water space with end inlet and outlet
chambers, as shown in Fig. 2, tubes connect-
ing the chambers, and there being a sur-
rounding steam and water space. The
supply pipe, C, from the pump, leads into
the inlet chamber, and a pipe, D, leads
from the outlet chamber to a water leg of
the boiler, this pipe having a check valve,
@G, to preveut back pressure. A surface
blow pipe, A, leads from the boiler to the
top of the heater, a valve regulating the
passage of steam through this pipe. A pipe
connects the heater near its bottom with
the supply pipe, a check valve, E, in this
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MULLEN'S ROPE CLAMP.

the outer side of the head of the clamp section is an
eye, to facilitate its connection or attachment when
desired, and the clamping jaws have tapering threaded
edges upon which a case section is screwed to press the
jaws together and clamp the rope between them.
Fromthe manner in which the jaws are set the rope
may be inserted laterally,so that a very efficient clamp-

ing may be effected with but a slight compression.

&
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Canal Traction in Europe,

In a paper on boat traction on canals, presented to
the Paris Academie des Sciences, M. Maurice Levy
states that the cable system has given excellent results
in an experimental installation tried on a thrce mile
length of canal in the suburbs of Paris. A somewhat
similar plant, erected by the German government on
the Oder and Spree Canal, has been less successful.
The winding engines should, M. Levy states, be placed
twenty-five miles apart when the traffie is 1,000,000 tons
per annum ; for 2,000,000 tons they should be placed
at about twenty miles apart; for 3,000,000 tons at
about sixteen and a half miles apart ; and for 4,000,000
tons at about fourteen miles apart. The system is not
economical for a traffic smaller than 1,200,000 tons per
annum. The first cost of the system is about $8,000
per mile.

Providing Anti-Toxine for New York.

The health authorities of Paris have found that the
death rate from diphtheria has recently beenreduced
ten per cent by the use of anti-toxine. The contrast
between this report and that of the Board of Health
of New York for last week is very significant. There

were fifty-four deaths from diphtheriain New York.an
increase of fourteen over the previous week. The bac-
teriological department, however, is busy collecting

. An A\NY \&.\‘\.\‘.\ = ;\
pipe, permitting steam and water from the il e
boiler under excessive pressure to pass into MULLEN'S FEED WATER HEATER,
the supply pipe, and yet preventing the
feed water from passing into this pipe. From the|germs for the infection of animals. Some twelve or

latter pipe, a pipe, F, leads overboard or to the
condenser. A small amount of extra feed is kept on
to make up the loss from blowing, and this is more
than compensated for by the additional heat imparted
to the feed water. The inventor has employed these
heaters for mor> than a year with boilers using sur-
face condensers on his own towboats, and has found
them of great advantage.
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fifteen horses have been inoculated, and it is expected

that by the first of the year there will be a plentiful

supply of anti-toxine ready for use. In the meantime,

however, Dr. Biggs of the Board of Health will pur-

chase $1,000 worth of the drug from Europe. The pur-

chase will consist of 130 vials of the first, second and.
third grades of virus. The result of this measure will

be watched with great interest.
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TRAVELING MILITARY TURRETS.

We have many times already pointed out to our read-
ers the importance of the role of protected turrets in the
work of the defense of strong places. It seems ad-
visable now to make known to them an application of
the properties of these metallic apparatus in the op-
erations of the field of battlee. We intend to speak of
the “movable protected gun carriage” or *‘‘trench
armoring,” constructed at the Gruson works in Ger-
many under the instructions of Major Schumann. It
is said that an analogous system is perhaps to be
studied in France also, and we are able to give a de-
seription of the apparatus such as they are now con-
ceived. The idea, however, is certainly not new. Cam-
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danger of a reply by the enemy through a revolution
of 180 degrees, he can survey the field through a sight
hole, H, provided with a shutter.

In order to point in direction, the gunner causes the
cupola to revolve by maneuvering the hand wheel, D,
upon the axis of which is mounted a pinion that en-
gages with the teeth of the step bearing. This axis,
which traverses the arms, E and G, keyed upon the
column, C, can be rendered immovable when occasion
requires it.

The apparatus for upward pointing consists simply
of a screw that the seated gunner maneuvers by
means of the hand wheel, V. The amplitude of the
angle of firing may be varied by ten degrees above to
five degrees below the horizon. In the inte-
rior of the cylindrical turret there are am-
munition chests, M, suspended from a circu-
lar rail along which they can be made to
slide. The gunner brings them within his
reach in measure as the exigencies of the
firing require it. As soon as one of the
chests is empty he unhooks it and passes
it to the assistant, who replaces it by a full
chest.

The cartridges used are metallic. The
charge of powder is inclosed in a brass cyl-
inder fixed to the base of the projectile.
The supply is 160 shots for the 114 inch
caliber and 130 for the 2 inch. The turret
that has just been briefly described is essen-
tially transportable. To this effect, it is
mounted upon a two-wheeled vehicle of spe-
cial construction, drawn by six horses (Figs.
2 and 3).

The axle is bent twice at right angles so

Fig, 1.—CAMPAIGN TURRET IN POSITION UPON THE TERRE-

PLEIN OF TEMPORARY FORTIFICATION.
paign turrets moved about on carts were in use in
Persia in the remotest antiquity. Those that Cyrus
had at the battle of Thymbra were about fifteen feet
in length. Placed upon a platform drawn by eight
yoke of oxen, each of them, says Xenophon (Cyro-
peedia, Lib. XI.), was occupied by a detachment of
twenty picked archers.

The ancients also made use of campaign turrets
mounted upon the backs of elephants. These wooden
works, fixed to the pack saddles of the great pachy-
dermatous motors, were bordered with parapets cov-
ered with the hides of recently skinned oxen. But
passing rapidly to modern times, let us see what there
is in the economy of the Grusonwerk products. The
Schumann campaign turret consists of an iron plate
cylinder about four feet in internal diameter provided
with a door, P, and closed at its base by a metallic
floor and at its top by a convex cupola ten inches in
thickness (Fig. 1). At its upper part the cylinder is
strengthened by a ten inch thick forged iron ring. The
rocf, which is essentially movable, rests through the in-
termedium of three supporting branches upon a cen-
tral column, C, whose lower extremity, in the form of
a pivot, is capable of revolving in a step bearing fixed
to the floor, and the circumference of which is toothed.

Urder the cupola there is in battery a 114 or 2 inch

as to diminish the height of the carriage.
To this axle and to the frame of the vehicle
are fixed two rails about six feet in length
upon which the turret rests through the
intermedium of four wheels, L L (Figs. 1 and 2).

From the carriage are suspended two other lengths
of rail that are laid upon the ground in the prolonga-
tion of the others at the spot that the turret is to oec-
cupy after being removed from its carriage. Upon
reaching its destination, the turret is set into the
earthwork of the parapet that it is to arm. There
then emerges from this earthwork nothing but the
cupola of the turret and the chase of the gun (Fig. 4),
ready to fire from 30 to 40 shots a minute. In default
of receptacles prepared in ad vance, the turrets may be
placed against the interior talus of the parapet. The
cupola is proof against balls and fragments of shells,
but not against direct shots ; yet, since it offers to the
enemy’s artillery a target of but limited dimensions, it
runs little risk of being struck directly. It isestimated,
moreover, that it would suffice to give the steel cupola,
TT, a thickness of 14 inches, and the forged iron ring,
A, 2 inches in order to have the armor resist the action
of campaign shells perfectly.

The weight of the turret, inclusive of the gun, is
3,300 1b. for the 114 inch caliber and 4,400 for the 2
inch. As the vehicles weigh respectively 1,188 and
1,520 1b., the total weights to be considered are 4,488
and 5,920 1b.

It will be understood that the putting in battery of

Fig. 3.—CAMPAIGN TURRET, WITH ITS DRAUGHT
HORSES,

rapid fire gun served by two men, one of whom has
charge of the ammunition, while the other, upon order,
does the loading, pointing and firing.

The cheeks, F, in which rest the trunnions of the
gun,areinvariably connected with the roof, sothat the
recoil is completely suppressed. At the moment that
the piece is fired, the cupola oscillates slightly, but,
owing to the position occupied by the center of gravity.
it immediately rights itself. The man charged with the
maneuvering remains seated upon the chair, 8. He
points through the gun port formed in the cupola,
and then, after the port has been secured against the
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as masterpieces of clockwork that almost anything
puts out of order and that cannot be made use f for
any length of time. But the marshal is no longer of
this world, and, consequently, the authority of his
opinion has lost somewhat of the prestige of yore.
The Germans think that it is expedient to have re-
course to the use of these ‘‘movable protected gun
carriages,” as they call them, for improvising centers
of resistance designed to serve as supporting points
for bodies of troopsin action; and that, too, not only
upon a field of battle properly so called, but alse in
the zone of the defensive positions of a stronghold.

In this order of ideas they ar aking studies of
turrets capable of receiving rapid fire guns of a caliber
greater than that of those put in service up to the pres-
ent, and have already submitted to experiment a type
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Fig. 2—THE TURRET MOUNTED UPON ITS
CARRIAGE.

of protective armor for a 24 inch gun. Our govern-
ment cannot delay following them in this direction.
and so we have put French uniforms upon the persons
who give life to our explanatory figures.

We have stated above that six horses must be har-
nessed to the carriage of the turret designed for the
reception of 114 and 2 inch rapid fire guns. Now the
increase in caliber and in the thickness of the armor
will necessarily correspond to an increase of the total
weight of the apparatus. How can a load be moved
that could not be pulled by six collars together ? The
solution of the problem seems to be plainly indicated.
It is necessary to have recourse to som mode of trae-
tion without horses, and, in this regard, to make an
appeal to the ingenuity of the laureates of the com-
petition recently opened by the Petit Journal.—La
Nature.

Light from Water Power.

An American travelerin the Tyrol and other Alpine
countries gives an interesting account of the manner
in which the Alpine torrents are being utilized in the
Swiss villages. TUntil the past year these villages
were lighted at night only by an occasional swinging
horn lantern. Now the streets in many cases are as

brilliantly lighted as Broadway. There arz clusters ot

Fig. 4—GROUP OF TURRETS IN POSITION IN THE EARTHWORK

OF THE PARAPET OF A TEMPORARY FORTIFICATION.

a campaign turret requires the combined efforts of
quite a large number of men. and that the perform-
ance of this operation takes a certain amount of time.
Apropos of this, it is well to observe that it is possible,
in case of need, to work the turret without dismounting
it from its carriage.

The German General Von Sauer, in accord with
Majors Schumann and Scheibert, estimates that the
use of campaign turrets may, in certain cases, exert a
decisive action upon the operations of war. Such was
not, it must be said, the opinion of Marshal Moltke,
who treated these inovable armorings as playthings,
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incandescent lights strung across the streets every few
yards. The little inns and the scattered shops are also
lighted up brightly inside and out. The same change
is spreading everywhere. It is probable that extensive
manufacturing interests will soon spring up and the
mountain torrents will turn saws and spindles as well
as dynamos. There isthe greatest abundance of power
going to waste on every side which may easily be made
to run machinery.

<O
@

I'r takes a snail exactly fourteen days and five hours
to travel a mile.
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The Atmosphere of Nars.

Though the evidence is as yet insufficient to prove
the existence of cloud or mist on Mars, of water vapor
assuch present in his atmosphere there is practically
no doubt whatever. It is through the air that the
water liberated every year from about the pole must
return to form the next winter’s snows. Furthermore,
the spectroscope has been thought to show the lines of
water vapor in the spectrum of Mars, but the observa-
tion is of extreme faintness and the result proportion-
ately doubtful. But another arguwent from the be-
havior of the polar snows can be drawn with some co-
gency. From the manner and extent of their melting,
the climate of Mars seems peculiarly mild, whereasthe
thin air and the distance of the planet from the sun
would necessitate an unpleasantly frigid one, some-
thing almost perpetually below the freezing point.
Now, as Flammarion points out, the presence of suffi-
cient water vapor in the air would suffice to produce
the observed convenient amelioration.

To sum up, then, our present knowledge of the atmo-
sphere of Mars, we may say that we have proof of its
existence and reason to believe that it is at the surface
of the planet about half as thin as ours is on the sum-
mits of the Himalayas; that in constitution it is prob-
ably similar to our own, except that it is more heavily
charged with water vapor ; that it isnearly, if not quite
cloudless, and that rain or snow are almost unknown
phenomenaon Mars, dew or hoar frost ill supplying
their place. For precipitation would be actually too
precipitate for anything else. Finally that in the day
time, at least, it is almost perpetually fine weather on
Mars.

One deduction from the extreme rarity of the air we
must, however, becareful not to make: that because
it is thin, it is incapable of supporting intelligent life.
That beings physically constituted like us could not
exist there with any comfort to themselves is more than
likely. Butlungsare not inseparably linked to logi-
cal powers, as we are sometimes shown in other ways,
and there is nothing in the world or beyond it that we
know of to hint that a being with gills might not be a
superior person notwithstanding. Doubtless a fish
who had had no experience of man would conclude life
out of water to be impossible. In the same way to
argue intelligent life beyond the pale of possibility be-
cause of less air to breathe than that to which we are,
locally, accustomed is, as Flammarion happily puts it,
to argue not as a philosopher, but as a fish.—Percival

Lowell in Popular Astronomy.
——— e

The Law of Invention.*
BY HORACE PETTIT.

Where a mere doubt existsat the time of application
regarding the novelty and patentability of an inven-
tion, it is generally resolved, as it should be, in favor
of the applicant, and the courts, when subsequently
called upon to passupon such patent, will, as they
should, be considerably guided, where such a doubt as
to patentability still exists, by the fact that the inven-
tion in question has proved commercially successful.

As a usual rule, however, in the class of cases just
referred to, it will be found that where an invention
has proved successful commerecially, there is some in-
herent reason for it residing in the invention itself.
This may beillustrated, for instance, by the celebrated
telephone cases, where a mass of alleged anticipatory
testimony, some of it very strong, was produced. It
is true that the credibility of some of the testimony
was very much doubted by the court, but Mr. Bell had
in his favor throughout the whole proceedings the fact
that he had described a successful operative means of
transferring to, or impressing upon, an undulatory
current of electricity, the vibration of air produced
by the human voice in articulate speech, in such a
way that the speech was carried to and received by a
listener at a distance on the line of the current. Never
before had such an invention been given to the public.
It was one of the greatest inventions of the age, and
naturally it would have taken very strong evidence of
anticipation to have defeated his patent. (American
Bell telephone cases, 126 U. S.. 863.)

The Bell company rested its entire caseupon the
fifth clain of the Bell patent, which is as follows:
‘“The method of,and apparatus for transmitting vocal
or other sounds telegraphically, as herein described,
by causing electrical undulations similar in form to
the vibrations of the air accompanying the said vocal
or other sounds, substantially as set forth.”

It is interesting to note that when Bell applied for
his patent he had never actually transmitted tele-
graphically spoken words so that they could be dis-
tinetly heard and understood at the receiving end of
his line ; but, as stated by Mr. Chief Justice Waite,
in delivering the opinion of the court: ‘‘In his speci-
fication he did describe accurately, and with admirable
clearness, his process ; that is to say, the exact elec-
trical condition that must be created to accomplish
his purpose; and he also deseribed with sufficient
precision to enable one of ordinary skill in such mat-
ters to make it, a form of apparatus which, if used in
the way pointed out, would produce the required

* Abstract of lecture delivered before the Franklin Institute, Philadelphia,

-than be without it.

effect, receive the words, and carry them to and de-
liver them at the appointed place. The particular
instrument which he had and which he used in his
experiments did not, under the circumstances in which
it was tried, reproduce the words spoken so that they
could clearly be understood : but the proof is abun-
dant, and of the most convincing character, that
other instruments, carefully constructed and made
exactly in accordance with the specification, without
any additions whatever, have operated and will oper-
ate successfully.”

It will thus be seen that although Bell did not give
to the public at the date of his application for a pa-
tent a commercially operative device, and never up to
that time had constructed one himself, he did, never-
theless, describe and claim such a device in his appli-
cation as would enable others skilled in the art to
make a successful operative commercial device. Per-
haps it may be safely said that at the date of Bell’s
application he had not been as successful in his actua-
experiments as some of those who had experimented
before him, but they had never completed, eitherin an
actual device, or upon paper, the invention to the ex-
tent to which Bell had perfected it.

Mr. Chief Justice Waite said inter alia : ** Some wit-
nesses have testified that they were unable to do it
(construet an apparatus from Bell’s patent); this
shows that they, with the particular apparatus which
they had, and the skill they employed in its use, were
not successful, not that others, with another appara-
tus, perhaps more carefully constructed, or more skill-
fully applied, would necessarily fail. As was said in
Webster Loom Company vs. Higgins (105 U. S., 580
586), ‘ when the question is whether a thing can be
done or not, it is always easy to find persons ready to
show how not to do; if one succeeds that is enough,
no matter how many others fail The law does
not require that a discoverer or inventor, in order to get
a patent for a process, must have succeeded in bringing
his art to the highest degree of perfection. It is
enough if he describes his method with sufficient
clearness and precision to enable those skilled in the
matter to understand what the process is, and if he
points out some practicable way to put it into operation.
This Bell did.”

Are Lamps in Cotton DMills.

The use of arc lamps in cotton mills, upon what is
known as the ‘“inverted arc system” of lighting, is
slowly but surely making headway in England, ac-
cording to the London Electrical Review. Owing to
the murky atmosphere which prevails in English man-
ufacturing districts, where cotton mills most do con-
gregate and where the sun is rarely seen, there is need
for artificial light during greater portion of the work-
ing hours, hence the question of lighting is a very im-
portant, one, not only for mill owners, but also for mill
hands. Gas at its best is a poor substitute for day-
light, and is further objectionable on sanitarygrounds.
The advent of incandescent electric lighting was a
great improvement, no doubt, both as regards safety
and health, but it still left much to be desired as a
light for mill purposes. Arc lighting, as then known,
was found unsuitable on account of the hard shadows
cast, and furthermore was regarded as unsafe, and
consequently practically prohibited by the fire offices.

The first attempt at mill lighting by arc lamps upon
a rational system emanated, if we mistake not, in
France. This simply consisted in suspending an in-
verted cone reflector below the arc, thus throwing the
light first upon the whitened ceiling above, and thence
upon the work below. By thus doubly reflecting the
light, and at the same time shielding the eye from the
direct rays, the effect was most pleasing, the perfect
diffusion thus attained practically destroying all
shadow. The next advance was to invert the are it-
self by placing the crater carbon below, and in this
form we have what is known as the ‘‘inverted arc”
system of lighting. So much is the new light appre-
ciated--rivaling daylight itself —that mill owners readi-
ly pay the extra tax imposed by the fire offices rather
At the same time it must be ad-
mitted that great care is needed when introducing arc
lamps in the presence of such highly inflammable ma-
terial as cotton, and upon this score we venture to
offer a few remarks.

There are two cases on record of serious fires in cot-
ton mills traceable to arc lighting. In the first case
the usual netted glass globehad alone been relied upon
for protection; and owing to some imperfect construc-
tion, or, what is more likely, the neglect of the trim-
mer toreplace an injured globe, a particle of heated
carbon escaped from the lamp on to the material
below, immediately setting fire to the cotton, and re-
sulting in the destruction of the mill. The second case
was in connection with the use of an inverted cone
reflector suspended below the arc by means of chains,
made detachable to admit of trimming. The lamp
had just been retrilnmed, when the cone reflector was
seen to tilt violently on one side, dislodging a large
particle of the crater carbon onto the mule beneath,
setting fire to the cotton, with the same disastrous re-
sult to the mill as in the case above quoted.

© 1894 SCIENTIFIC AMERICAN, INC

Here again the trimmer either failed to prop-
erly reconnect the chain, or else some part of the sus-
pension gear gave way. Now there is a lesson to be
learned from these two fires. It is evident that glass,
or any other such brittle material, should not alone be
relied upon as a guard against the escape of heated
material from the arec. The necessity for retrimming
every six or eight hours during the running of the
mill, and frequently under trying circumstances, leads
to breakages, which are not always attended to
in time; and t he bungling or neglect of the trim-
mer is the one factor most to be feared, as well as
the most difficult to provide for. Glass of any kind
is therefore better dispensed with., It absorbs much
light, particularly when coated with dust, and casts
unpleasant shadows.

The supposition that there is dangerin a naked arc
burning in an atmosphere charged with fine cotton
flyings has been proved groundless, and experiments
also show that the dust which collects within the re-
flector is impotent to doharm. In fact, it appearsthat
the one and only dauger to be apprehended is the pos-
sibility of a considerable particle of the incandescent
carbon coming in contact with the material itself. We
believe it possible to give all the protection necessary
by a well designed and ample metal inverted cone re-
flector, without the addition of a globe, provided it be
permanently and rigidly attached to the body of the
lamp. Indeed, it should be a sine qua non in all are
lamps for cotton mill lighting that no essential guard
or any part of the suspension gear needs detaching for
purposes of adjusting or renewing carbons.

Next in importance is the suspension gear, for should
a lamp fall when in use the result would probably be
fatal. Usually the lamp is suspended by a cord or
chain, with counterweights, over a couple of small
pulley wheels, with considerable wear and tear upon
the cord. This, therefore, should be strong, prefera-
bly of steel, with well made connections; and as an
additional precaution, an independent guard chain is
recommended to prevent the lamp falling beyond a .
certain distance in the event of any portion of the sus-
pension gear giving way.

The use of arc lamps in the spinning and carding
rooms of cotton and flax mills must always be at-
tended with more or less danger, and only by carefully
attending to such details of construction as we have
here briefly alluded to can that danger be reduced to
a minimum.

The Transit of Mercury, November 9-10,
as seen at the Lick Observatory.

1894,

BY E. E. BARNARD.

A more superb day than Saturday, November 10,
could not have happened for the transit of Mercury.
Though a slight northerly wind was blowing, it did
not materially affect the observations. The air was
warm and balmy and was unusually steady for a
Mount Hamilton day.

My observations of the transit were confined to the
12-inch, with which all four contacts were observed.
and fifty-three independent measures of the right as-
cension and declination diameters made. Forty-eight
measures of the position f Mercury on the sun’s disk
were also obtained.

The unusually good conditions prevailing gave an
opportunity to look for evidences of an atmosphere
to Mercury and for any unequal shading of his disk.

Neither at contacts nor while.on the sun’s diskcould
any luminous ring be detected. The disk was uniform-
ly dark, round and sharply defined during the inter-
vals of best seeing.

The white spot reported at some previous transits as
having been seen on the disk of Mercury was not
visible, and has doubtless been an optical phenome
non, unless it was turned away from us at these ob
servations.

It was noticeable that the disk of Mercury was not
black—it seemed to be lighter than the sky about the
sun. A micrometer wire placed over the planet was
apparently more in contrast than when against the
sky outside the sun’s disk. The wire seemed to be
about twice as black as Mercury, while on the sky
there was but little contrast. This illumination of
the disk could scarcely have been due to earth light,
and I therefore assume that it must have been purely
optical.

An attempt was made to see the planct before its
entrance onto the sun, but nothing could be seen of it.
Nor was that portion of it visible which was not yet
on the sun, during the interval between first and
second contacts.

At the first internal contact the black drop formed
but the geometrical contact could be easily decided.
This black drop—which was only slight—lasted for

-about nine seconds after contact.

There was no black drop at the internal contact
going off—definition then being excellent.

In the first half of the observations six inches aper-
ture was used. This was reduced to five inches toward
the last, as the heat became so great as to crack the
sun cap.—Popular Astronomy.
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THE WAR SHIP ATLANTA AND HER MAGAZINE,

Few ships of the new navy have received more at-
tention than has been given to the cruiser Atlanta,
which occupies an interesting position on account pf
having been among the earliest of the ships which
could properly be designated as belonging to the navy
of to-day. The construction of the Atlanta and the
Boston was authorized in 1883, and the contract was
signed during the same year. By statute she was
to be a ship of about 8,000 tons displacement and was
to be of the cruiser type. The Atlanta’s armamentin-
cludes two 8 inch breech loading rifler, one mounted
in a barbette forward and another in a barbette aft,
the barbettes being set, one to port and the other to
starboard of the median line of the ship. Her mid-
ships is occupied by a superstructure, behind which
are placed six 6 inch breech loading rifles, four in
broadside,.one forward and one aft. The upper illus-
tration shows the deck of the superstructure. It will
be understood that the main battery is all situated
below this deck. Her secondary battery includes two
6-pounders, two 3-pounders and two 1-pounder rapid
firing guns, and six smaller pieces. Ourlower illustra-
tion shows the scene in the magazine with the ammu-
nition hoisting apparatus at work raising the cart-
ridges in their cases to the deck, while on each side
are seen the shelves on which the cartridges are ar-
ranged.

Going back to the period of her construction, it is
interesting to note the difficulties experienced in those
days in completing a ship of war. Large steel castings
were not then available, so that her stem and stern posts
were forgings made from scrap or bloom, and only a
few of the smaller of the moving parts of the ma-
chinery were made of cast steel. Her shaft.wag not
made of steel, but of wrought iron with steel pins.
The Dolphin, built about the same time, was provided
with a steel shaft, provision for which was made in
the contracts of the Atlanta, Boston, and Chicago, as
well as the Dolphin. The Advisory Board, however,
condemned the Dolphin’s shaft, and on the responsi-
bility of the contractor it was put in place, only to
break upon her trial trip. The contractor thereupon
suggested that the contracts be modified, and in the
specifications of the four ships *‘iron” was substituted
for ‘‘steel” in the construction of the shafts.

An interesting comparison between the Constitution,
built in 1797, and the Atlanta, built in 1883, has been
made by Lieut. J. F. Meigs of the United States
Navy. The Constitution’s armament of 24 and 32
pounders, with a total of fifty-four guns, delivered at
a discharge 684 poundsof projectiles, while the Atlanta,
with her eight guns, can discharge 800 pounds. The
Constitution’s water-line thickness wasabout 22 inches
of oak, penetrable by guns as good as her own at
about 1,000 yards range. The Atlanta’s 6 inch guns,
on the other hand, at 1,000 yards range, can penetrate
a thickness of twenty times that of her side at the
water line, which is but % of an inch. This plate of
steel is supposed to have the resisting power of the 22
inches of oak of the Constitution, and as Lieut Meigs
putsit, ‘“ while the defensive power at the water line
remains about the same, the later ship has a battery
power which, considered with reference to penetration
alone, is twenty-five times stronger, roughly.” The
guns of the Atlanta can penetrate a ship similar to
herself, while still hull down on the horizon, if the
gunner can but hit the enemy at that distance.

The duty of such a cruiser is to accompany and
assist the battle ships, carry information and stores,
and attack the enemy’s commerce and convoy and
guard our own. Itis now some seven years since the
Atlanta was taken to Gardiner’s Bay, Long Island,
to have her battery tested. As a result, both the 8
inch gun carriages were disabled and the other gun
carriages proved unable to stand the strain put upon
them, and the ship herself was shaken up consider-
ably by the explosions. In those days the finer points
about gun carriages were not well understood, and
the importance of having some elastic material be-
tween the gun carriage and the holding-down plates
was not realized. In resisting the recoil of a gun, work
is done which practically consists of force exercised
during a given time or over a given distance. The
total work remaining the same, the greater the dis-
tance or the longer the time, the less will be the maxi-
mum force exerted by the recoil. At present, where
gun carriages are bolted to a deck, unless the deck
itself has a thick covering of wood; heavy oak planks
are inserted between the washer plate under the deck
and the deck proper. This provides the requisite
elasticity for preventing the force from reaching so
high an intensity as it does where the backward plunge
of the gun is resisted by metal bearing directly against
metal. To-day the Atlanta is a serviceable ship, and
she has recently executed, with her ram, a service in
the order of peace, by cutting in two a floating dere-
lict, as illustrated in our issue of September 22, 1894,

PLATINUM has been drawn into smooth wire so
fine that it could not be distinguished by the naked
eye, even when stretched across a piece of white card-
board.

The Clover Mite in Houses,

The specimens accompanying the letter of your cor-
respondent, L. A. G., looking not unlike minute red-
dish spiders, are a species of mite which has been
called the clover mite (Bryobia pratensis, Garman)
by virtue of the fact that it is perhaps more common
upon clover than upon other plants, though itis found
upon very many other kinds of vegetation. Your cor-
respondent is correct in assuming that it is closely
allied to the red spider, as it belongs to the same
family, and was, indeed, for some time confounded
with this last species. It has a wide distribution, oc-
curring throughout the Northern and Central States
from Massachusetts to California.

When the mite is abundant its injuries to the foliage
of plants is manifest by their turning yellow and be-
coming seared very much, as in the similar injury
from the red spider. The peculiarity in the habits of
this mite, described by your correspondent, of enter-
ing houses has been experienced and recorded by many
other correspondents. In autumn the mites seem to
prefer to secrete themselves in the crevices of the
trunks and twigs of trees, the latter of which they fre-
quently cover with their rather bright red spherical
eggs, which are often so numerous that they give the
twigs and branches of the tree a decidedly reddish hue.
The use of the kerosene emulsion isadvised as a remedy
to protect the plants attacked, and the same should be
applied to all vegetation adjoining houses which are
being invaded by the mites. Spraying with benzine is
the best thing that can be recommended for ridding
portions of houses of the mite. If precautions be
taken against fire, the benzine may be used freely, and
the unpleasant odor will soen disappear with thorough
airing. C. V. RILEY.

Japanese Oddities,

Japan, which already has its emancipated women,
its politicians, its demagogues, and even its anarchists,
has, says a writer in the Revue des Revues, neverthe-
less kept intact a host of oddities which, in a certain
respect, are stranger still than those of the Celestial
Empire. The following are some of them :

While we write from the left to the right, the Japan-
ese write from right to left. In writing, we form hori-
zontal lines, while the Japanese make perpendicular
ones. A Japanese book begins where ours ends, and,
consequently, when we read a book we turn the leaves
from right to left; but the Japanese are forced to turn
them from left to right. We make our references at
the bottom of the page; the Japanese place them at
the top.

The Japanese women are odder than their books.
European women show their necks and arms, while a
Japanese woman carefully covers the upper gart of her
body and shows only her feet. A Japanese female is
richly clothed up to the age of sixteen or seventeen,
but a French female does not begin to dress in style
until after reaching this age.

A Japanese belle is a small, very slender woman lost
in a large piece of fabric, which permits of a glilupse
of nothing but a pair of wild eyes in deep orbits and a
vague, indescribable smile. A fair complexion is repug-
nant to her, and plumpness frightens her. A Japanese
Venus would provoke a smile from an Aryan, while a
European Venus would doubtless be considered in
Japan as a type of a vulgar woman.

Among us it is the chaste women who usually shine
by their intelligence, but in Japan intelligence appears
to be the appanage of women who lead a more or less
frivolous life.

We wear black as a sign of mourning, while the
Japanese wear white clothing under the same circum-
stances. '

At our receptions, womenalways play the first role;
they are served first and the best places are assigned to
them. In Japan, things are entirely otherwise.
women remain standing while the men are eating.
This ceremonial does not apply at soirees, for the sim-
ple reason that women in this case are conspicuous by
their absence. Woman is the inevitable ornament at
our fetes, but in Japan she is treated as an obstacle
that works injury to the splendor of the occasion. So
woman is dispensed with, to the great satisfaction of
all present.

We eat around tables of some siz>, but the Japanese
are served at small tables placed near the wall, and
which afford hospitality to but one person. Our ser-
vants hand the dishes to us from behind; in Japan
they are presented from the front.

We always put the prenomen before the family
name, while the Japanese do just the contrary.

We carry children in the arms; Japanese women
carry them on the back.

In meeting a person, we turn to the right; but the
Japanese turn to the left.

-

With us, women of different social classes are some- |

what distinguished by their toilet; but in Japan every
womar, beginning with the wife of the Mikado and
ending with the simple workwoman, wears the same

style of dress, which differs only in the quality of the

material.

The |

spots, pencil her eyebrows, powder her face, or employ
rouge; but if she does she will carefully try to conceal
the fact. A Japanese woman doesallthis, and perhaps
a little more, but she shows herself very proud of it and
endeavors to make it appear that her beauty is the
product of her art! And yetsuch art is not her own.

With us, it is usually the duty of the maid to em-
bellish her mistress; but in Japan this task is relegated
to the hair dresser, and while the massagists of wonen
must always be blind, the hair dresser must have his
eyes wide open in order to worthily respond to his title
of ‘“‘painter of the living,” to use the Japanese expres-
sion.

And there is another difference, too, and one that
does honor to the pretty Japanese women. Women in
all European countries exhibit a special predilection
for some foreign language. French women speak Eng-
lish and English women speak French, Russian, etc.
A Japanese woman speaks nothing but Japanese. It
is to her, moreover, that the Japanese language owes
all the progress that it has made in the last century.
She was of old forbidden to study the Chinese lan-
guage, which was considered as the exclusive monopoly
of men. The Japanese womentookhold of their native
tongue, and are present at the head of the literary
movement of their country. Madam Murasaki is not
the only one who has contributed to the development
of this flexible tongue and exotic literature, for, in ad-
dition to her, there are at least thirty writers and
philosophers in petticoats who are laboring for the
greatest glory of the Japanese renaissance.

There is still another trait of character that dis-
tinguishes the Japanese from us Western people. We
speak like;true debauchees, while the Japanese abstain
from immoral language and prefer to it more or less
immoral acts.

The Japanese women, while competing with men,
from a political and literary standpoint, have aban-
doned to them the monopoly of vice. So adultery on
woman’s side is almost unknown in Japan. What
European country could say as much ?

—_———— %+
Exhibition of Mexican Products.

The Mexican department of the Pan-American Com-
mercial Exposition was formally opened in New York
last week. The exhibit is interesting in many ways.
It furnishes plenty of evidence of the progress Mexico
is making in the direction of mercantile production.
Of the natural products the displays of opals and the
tecali, or Mexican onyx, are especially beautiful. The
most notable of the ancient Mexican industries are per-
haps the feather pictures (a distinctively Mexican art),
the gold embroidered hats, costing $50 and %75, the
gorgeous serapes, and the carved woods. The more re-
cent industries include beer brewing, the manufacture
of castile soap from the coquito aceite, a fibrous plant
peculiar to Mexico, and of a wonderful bleaching soap
made from the maguey aloe, the cultivation of coffee,
the manufacture of calicoes, meltons, cheviots, t weeds,
and cottons in great variety, and the manufacture of
valuable harness. The exhibition gives evidence of
the presence of valuable natural resources, and of an
energy and ingenuity seldom credited to our sister re-
public.

—_—— el - O ———

A Rat Causes an Electrical Fire.

A singular accident occurred recently to the electric
lighting system of Baltimore. The lights of a large
portion of the city suddenly wentout with no apparent
cause, many connections were burnt out, and the
switchboard was found to be badly damaged. It was
finally discovered that the trouble was caused by a rat
which had chanced to step from one copper terminal
to another, thus short circuiting the current. The
rat’s body was wet at the time, thus making it a good
electrical conductor. It is estimated that 2,700 volts
passed through the little animal, a sufficient voltage to
produce 1,000 horse power. The rat’s hair was burned
off and the body had become rigid as if frozen. This
accidental connection of the terininals caused a sheet
of flame to spring from one set of terminals to the
others, which burned off the rubber insulation of the
wires, leaving them exposed, and set fire to the wood-
work near them. It was found necessary to replace all
the wires on the switchboard before the circuit could
again be operated.

—_—— > —
Interrupted

The torpedo boat Ericsson was recently taken to
Stratford, Conn., for a preliminary speed trial on the
Long Island course. All went well with the boat until,
when nearing the finish, the piston rod belonging to
the low pressure engine broke, and this mishap was
followed by the breaking of the flanges. The star-
board engine was completely crippled and the Ericsson
was brought to New London by the port engine. Just
previous to the accident, her propellers had been run-
ning at 420 revolutions per minute, which is equivalent
to 24 knots per hour. At the moment the rod gave

‘Trial of the Ericsson,

way it was making 410 turns per minute. The acci-
dent will delay the final trial considerably, since the
broken parts must be made in Dubuque, where the

A European woman may paint her lips, use beauty Ericsson was built.
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THE TOWER OF THE NEW CITY HALL, PHILADELPHIA, | the figure and the plate forming the cap of the dome. | bedded in the center of the tower. Firmly attached
PA—THE LOFTIEST STATUE IN THE WORLD. The soles of the shoes are pierced with four bolt holes, | to this is a shaft eight inches in diameter and thirty-

The tower of the new City Hall in Philadelphia has | and the base of the tree with about twenty-five holes, | three feet long, the upper end of which is flanged and
reached a height of 502 feet, and work has been!thus providing for some thirty bolts in all. The|keyed into the circular plate which forms the cap of
for some time going on in placing the crowning the tower and the base of the figure. This base
statue of William Penn in position on the top is a plate of aluminum bronze weighing thirty-
of the dome. The figure stands upon the:loft- : five hundred pounds.
iest pedestal in the world. The statue of Penn In carrying on this work only tweive men were
is 37 feet high and weighs 60,000 pounds. The employed, since the space at the extreme top of
work of constructing it and of placing it in the the tower is very limited. The workmen wear
lofty position has been one of considerable diffi- rubber-soled tennis shoes to guard against slip-
culty ; and several interesting problems in me- ping, and the work is put off when it rains or
chanics have been involved. when it blows so hard as to endanger their footing.

The tower is itself an object of considerable in- All possible speed, however, has been used in
terest. It is the third highest structure in the getting the statue in place.
world, with a total height of 547 feet 314 inches. -

The base to a height of 18 feet is built of granite ;
above this, to a height of 337 feet, the tower is
built of brick, with a thin facing of white marble.
. The part above the marble is constructed wholly
of metal, painted white to match the color of the
niarble below. The skeleton or frame work of
this partis of wrought iron, faced with plates of
aluminum bronze. The whole forms a very
graceful structure, notwithstanding its great
height.

Penn’s statue, surmounting this elaborate
pedestal, was designed by Alexander Calder,
of Philadelphia. Mr. Calder has done his work
well. The statue embodies the popular concep-
tion of Penn’s character. In face and pose the
figure is strong, though there is about it all a
Quakerly air of gentleness and simplicity. He
wears the Quaker garb of the seventeenth century
with long straight coat and loose knee breeches.

A full sized figure was first modeled in plaster
by Mr. Calder at the City Hall. This was then
separated into fourteen horizontal sections and
removed to the Tacony Iron Works, at Tacony,
Pa., where the figure was to be cast. The cast-
ings were made direct from the fourteen sections,
thus preventing any variation from the original

A New Railway Responsibility.

A remarkable instance of the value of expert
scientific testimony in court occurred recently in
St. Louis. The case, which is the first of its kind
on record, was brought about as follows: A boy
eleven years of age, who was standing beside a
railroad track, as a train rushed by at high speed,
was hurled to the ground and rolled under the
cars by the] force of the current of air caused by
the motion of the train. A suit for damages was
brought against the railroad on the ground that
the boy was not on the traclk when the train
passed, and, therefore, was not responsible for
the accident. The defensc claimed thata moving
train creates no vacuum bcneath the cars, and
consequently no suction sufficiently powerful to
move a body weighing, as in this case, some
sixty-three pounds. Prof. Francis E. Nipher, a
member of the Faculty of Washington University,
was then put upon the stand to explain the
scientific principle involved. He stated that,
although the train did not create any suction at
the sides or beneath the train, it nevertheless
dragged a great current of air along with it. Thc
movement of this body of air increases as thc
speed of the train is accelerated. The air nearest

design. The statue was cast in aluminum bronze, } the train, of course, moves fastest, and the further
the walls of the statue averaging five-eighths of one stands from the track the less one will find
an inch in thickness. This work was accom- THE PENN STATUE FOR CITY HALL TOWER, PHILADELPHIA. the air disturbed by it. Now if a person be stand-
plished without mishap, and no parts needed to ing near a rapidly moving train, the side of his

be recast. The sections are provided with inside|statue is a hollow shell supported by its own weight | body nearer the train is in a current of air which is
flanges three inches wide and these are pierced with |and will be without interior support or bracing of any | moving faster than the air on the other side of him.
one inch bolt holes. The bolts are also made of alu-|kind. This has a tendency to turn him around. It does not
minum bronze to guard against the galvanic action| As a counterpoise for the statue a cylindrical mass|require a very great pressure of this kind tothrow him
which would occur between bronze and a more electro- | of metal two feet in diameter and five feet long is em-|down, and the revolving motion his body ha: aec-

positive metal. Q quired serves to roll him to-
After the castings had re- ward the track when he
ceived the finishing touches L% | strikes the ground. The

at the foundry the sections
were assembled in the court-
yard of the City Hall and set
up temporarily. The statue
stood in this position for
more than a year and has

body is, therefore, turned in
a direction which is certain
to make it roll toward the
rails, and the boy was un-
doubtedly drawn under the
cars in this way. The expert

i~
i
|
|
i

been examined by many 2 ' scientific testimony carried
thousands of curious specta- " the day, and the railroad was
tors. The principal dimen- {‘ i obliged to pay the damages,
sions are as follows.: E ! $5.000.

Height, 387 feet ; hat rim, 23 £ ! L

—-

feet in circumference ; nose,
13 inches long; hair, 4 feet
long ; shoulders, 28 feet in
circumference ; waist, 9 feet
diameter ; legs, from ankle
to knee, 10 feet ; feet, 5 feet
4 inches long.

The tower is provided with
a powerful steam derrick for
hoisting the building mate-
rials into position. The
statue has been separated
into ten horizontal sections
to make ready for hoisting.
These sections are first raised
to a temporary staging built
about the tower at a height
of three hundred and fifty
feet. From there the sec-
tions will be lifted and placed
in position by the use of a
block and tackle attached to
the upper part of a scaffold-
ing built about the dome.
All the holes in the inside
flanges having been bored, it
only remains to bolt the sec-
tions securely together. This
1s done, of course, by work-
ing inside of the statue. The
base of the tree part of the
statue is left open to provide
a passageway to the interior
of the figure.

Testing Torpedo Tubes.

A seriesof experiments were
recently commenced at the
Brooklyn Navy Yard to test
the alignment and accuracy
of the torpedo tubes of the
second class battle ship
Maine. It was especially de-
sired to verify the scale on
the rotary track used for aim-
ing the torpedoes, and to find
if this scale agreed with the
oneinthetorpedo-aiming and
conning room. For this pur-
pose a dummy torpedo of the
Whitehead type was used in
the ship’s starboard midship
tube. The charge of powder
used in the test was only

| large enough to set the torpe-

¥ \7@42, do in motion. When all was

Wt ‘,]} % ready, the torpedo was aimed
i

i
2 f at the stern of the receiving

1% ' ‘ ship Vermont, near by. On
‘ ‘ i setting off the charge a slight

'
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shock was felt on board the
Maine and a moment later
the torpedo came to the sur-
face some fifty feet away. It
was found to be exactly on
the line aimed, thus proving
that the tube was in perfeect
condition and that the two
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The statue will be fastened “I;!’ . scales corresponded accu-
to the top of the tower by a }5 — rately. The remaining tubes
number of three inch bolts z W will be tested in the near
passing through the base of TOWER OF THE NEW CITY HALL PHILADELPHIA. future.
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NEW AQUARIUM FOR NEW YORK.

New York City is soon to have probably as fine an
aquarium as is to be found anywhere. It is with
pleasure that we present to our readers some views of
the interior of Castle Garden, one of the famous build-
ings of old New York, which for the future is to be
devoted to the uses of an aquarium under the auspices
of the Department of Public Parks of the city govern-
ment. The larger engraving presents a view of the
main floor, looking down from the gallery.

On the ground floor have been established seven
large pools, whose walls of brick

Scientific Qwmevican,

lons each, and they are arranged with a view to
convenience of connecting with the filters and with the
distributing pipes, which, with the numerous valves,
are of hardrubber. It would be difficult to find another
such a collection of tanks giving such perfect satisfac-
tion. One of the salient and most attractive features of
the aquarium is the use of salt water, which is taken
directly from New York Bay. It will be remembered
that Castle Grarden is situated at the extreme southern
extremity of New York City, and is almost entirely
surrounded by water, and hence is a particularly avail-

and cement, capped with stone, have
been built up to a height of about
3 feet, and which are arranged to
hold water having a depth of from 3
to 6 feet. They are lined with white
porcelain tiles. The central circular
pool, 28 feet in diameter, is to be the
home of a large white whale. In the
other tanks some of the larger forms
of salt water life will be cultivated,
such as seals, sea lions, sharks, anglers,
and turtles. Around the walls of the
building, [in two tiers, are glass-faced
tanks, also lined with white tiles, which
tanks are designed to contain the small
varieties of fish. The wall tanks pre-
sent the appearance of a picture in a
picture gallery, and when filled with
fish and supplied with absolutely pure
water a most enchanting gallery of sea
life will result—a very instructive
form of living picture. The glass
fronts, 1 inch thick, are of special plate
glass, of composition to resist the ef-
fects of salt water.

The great storage tanks were erected
by A. J. Corcoran, of 11 John Street,
New York City. They are all made of cedar. Six
of them are round, and have steel bands fitted with
the Corcoran adjustable lugs and draw rods with fric-
tion plates, by means of which any shrinkage of the
wood may be taken up without ‘‘driving ” the bands.
Arranged on trestle work are six other rectangular
tanks, so supported as to stand immediately over the
round tanks, and so substantially and correctly made
that there is not any leaking, although the conditions
are about as trying as can well be imagined, inasmuch
as the space they occupy is over the boilers, and a
large portion of the roof is of glass, exposed to the full
force of the sun’s rays.

In order to obtain the greatest capacity possible
for the available space, the tanks are of various shapes
and sizes. some capable of containing about 2,000 gal-
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THE NEW YORK AQUARIUM—THE CORCORAN WATER TANKS.

able spot for use as an aquarium. The water, as it is
pumped from the bay, is somewhat charged with sew-
age matter. It is therefore first passed through Carter
pressure filters, which are of Tobin bronze and tho-
roughly non-corrosive, and when delivered to the Cor-
coran storage tanks it is not only purified, but presents
a most beautiful, crystal-like appearance. From the
cedar tanks the water passes through the hard rubber
pipes to the numerous poreelain-lined and glass tanks,
in which the fish, etc., are kept. The specimens are being
collected and arranged under the efficient direction of
Prof. H. T. Woodman, designer and superintendent of
the aquarium, which it is intended shall be the most
complete in the country.

The methods employed for collecting live fish from all
parts of the world to stock New York City’s great aqua-
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rium will be found to be for the most part exceedingly
curious and interesting. The fish are caught in most
cases especially for this purpose. The fishing is done
with nets, and great care must be exercised not to re-
move the fish from the water or to injure them in any
way. The most difficult part of the work, however,
is that of transporting them for great distances. For
this purpose the New York City aquarium supplies cans
of its own, and these are frequently sent to the very
ends of the earth. They are made of galvanized iron
and in size and shape resemble huge wash boilers.
The largest are about four feet in
diameter. The sides of the cans are
vertical, though all are curved slightly
inward at the top. This is to cause
the swash when the cans are moved to”
fall inward and so, to some extent, to
make the water self-aerating. Foreign
fish are usually brought by steamer.
A sailing vessel takes so much time to
make a voyage that it is difficult to
preserve the fish in their narrow quar-
ters. The fish brought from Japan,
for example, are shipped by steamer
across the Pacific Ocean. A man fa-
niiliar with their needs is sent from the
aquarium in New York to accompany
them and care for them on the route.
At San Francisco the fish are carefully
examined and fresh water is supplied.
The journey across the continent is
then made by express trains. The
method of bringing fish from other
foreign lands, or, rather, foreign seas,
is about the same.

The fish to be found in local waters
are secured with less trouble. At
Gravesend, where the larger part of
the aquarium stock is kept, two men
are employed to go out at all hours of the day or night
when the fishermen are taking in their nets. These
are carefully examined to discover if anything of inter-
est is in them. During the season a man is sent from
the aquarium on every steamer to the fishing bauks to
watch for valuable specimens of local varieties.

—_— <

THE French industry of icing wilk is an original
departure in tinned commodities. The milk is frozen
and placed in block form into tins, and on the part
of the purchaser requires to be melted previous to use.
Being hermetically sealed, the commodity thus iced
preserves its formn until it is required, when a minute’s
exposure to' the sun’s rays or to the heat of the fire
is all that is necessary to reduce it to a liquid con-
dition.
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THE NEW YORK AQUARIUM—VIEW OF MAIN FLOOR.
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The Marine Biological Stations of France.

There are at the present day some twenty-six well
equipped marine laboratories in Europe for carrying
on biological research. Seven of these are situated on
the French coast and are maintained by the universities
of France and the French government. They offer
many advantages to the student of biology. They
make possible a thoroughly practical course of instrue-
tion, for the materials are all at hand and may be col-
lected with the least possible expenditure of time and
energy. The stations bring together every winter the
best workers of many universities, and the work is fre-
quently rewarded by valuable discoveries.

The stations are especially noteworthy for the inge-
nuity of arrangement and completeness of their labora-
tories. Of the seven, the station situated on the coast
of Brittany, at Roscalf, is perhaps the most typical.
The coast of Brittany at this point is particularly well
adapted for carrying on such investigation. The
greater part of it consists of massive bowlders, sur-
rounded by swift-running currents, and often these
rocks are exposed to a depth of forty feet, thus making
it possible to gather sea fauna in great abundance and
variety. The laboratory at Roscalf has been con-
structed on a very ambitious scale. It issupplied with
a large glass-walled aquarium room, a workshop par-
titioned off for a dozen investigators, a well furnished
library, a laboratory for elementary students, and a
commodious lodging quarters. A strong inclosure of
masonry forms a vivier, which is used for experiments,
and also supplies water for the laboratory. Most of
the students here are from the Sorbonne. They make
collecting excursions in the small sailing vessels owned
by the laboratories and carry on a variety of experi-
ments under competent teachers. The second station
of the Sorbonne is at Banyuls, on the Mediterranean.
The laboratories here are equipped much the same as
at Roscalf. The bright colored faunaofsouthernseas,
however, can be obtained only by diving, and a com-
plete diving apparatus is in constant use.

Other stations similar to these deseribed are situated
at Marseilles, Ville-Franche, Arcachon, Sables d’0Olonne
and Wimereux. Each has some particular advantage of
itsown, and it is noteworthy that a large portion of re-
cently published research is dependent directly or in-
directly upon their combined efforts.

Japanese Language,

-~

‘The

The interest now felt respecting the Japanese, whose
prowess and success has been so marked in their war
with the Chinese, induces us to give a brief review of
the subject of their language, about which but little
is generally known.

The Japanese language was long regarded as being
either a simple dialect of the Chinese, or, at least, as
having the same relation to it that Italian has to
Spanish, or that both have to their common parent,
the Latin. This, however, is an error. The Japanese
understand written Chinese, it is true, because Chinese
characters form a part of several systems of writing
used in Japan. This is intelligible enough when we
reflect that the Chinese charactersrepresent, notletters,
or sounds without meaning, which are simple elements
constituting words, but the words themselves, or rather
the ideas which these words express; and, consequent-
ly, they ought to communicate the same ideas, even
though expressed by different words, to all who under-
stand the meaning of the characters. It is thus that
the figures 1, 2, 3 express the same idea of numbers to
the inhabitants of different countries. The deeper and
more extensive knowledge of Asian tongues that has
been acquired of late years by European philologists
has rectified many of the errors thatformerly prevailed
on the subject of the Japanese. The learned Klaproth,
in Asia Polyglotta, states that this language differs
to such a degree from every other in it3 construction,
grammar, and other characteristics, that we might
justly conclude that the people by whom it is spoken
form a distinet race.

Fisscher states that the sounds of the Japanese lan-
guage are soft and agreeable, and the construction of
it admits of very important modifications as regards
euphony. Written in European letters, nearly every
character is a vowel, and when consonants come to-
gether and vowels are omitted it is generally the case
that the consonants in this relation are easily pro-
nounced, as shrano for shirano, though the rule has
many exceptions.

Meylan says that, unless born in Japan, it is impos-
sible for one to pronounce certain letters correctly.
This author adds that thereare no pronouns inJapan-
ese, and that the words are declined by means of short
words affixed. In fact, the preposition changes the
name and character in Japanese, although it follows
instead of precedes the word. As for the verbs, they
change neither in number nor person, but are modified
by time and voice.

The language is very rich and copious, for not only
may its writers employ its own resources, but they may
also have recourse to those of the Chinese, and the two
tongues are easily combined orseparated, according to
caprice.

The Japanesehavean alphabet of forty-eight letters,

which may in one sense be doubled by means of signs
joined to the consonants to modify their sound and
render them softer or harder. This alphabet dates
from the eighth century, and may be written in four dif-
ferent series of characters. Theseare the‘ Kata-kana,”
which is regarded as appropriate to the use of men;
the *“ Kira-kana,” peculiar to women; the ‘‘Manyo-
kana ” and the * Yamato-kana.” In addition to these
there is a learned character used by the Chinese. All
scientific works, with those belonging to the higher
branches of literature, as well as official papers and
public documents, are written or printed in Chinese
characters. The learned, however, employ their own
‘“Kata-kana” to gloss works printed in Chinese
characters.

The Japanese, like the Chinese, write in columns
from the lower to the upper part of the paper, begin-
ning at the right. It may be well to mention that, in
addition to the four usual alphabets, the Buddhists
use the alphabet of the Sittan writings, consisting of
fifty letters.

According to Kiaproth’s researches, it appears that
until the reign of Ouzin Tenwo, the sixteenth mikado,
the Japanese had no writing at all, all ordinances and
laws being proclaimed viva voce. Under the reign of
this prince Chinese characters were first employed.
In the year 284 B. C., Ouzin Tenwo sent an embassy to
the kingdom of Hakon-sai (which existed at that time
in the southeastern portion of Corea) for the purpose
of obtaining learned men capable of introducing civ-
ilization and literature into his dominions. On his re-
turn the ambassador brought with him the celebrated
Wonin or Wang jin, who well accomplished the task
confided to him. From the time of his arrival he was
charged with the education of two princes. At a later
period his descendants filled many important military
stations, and his own merit appeared so great to the
Japanese that they ultimately decreed him divine
honors, Since the days of Wonin Chinese characters
have been constantly used in Japan.
since, as above stated, the Japanese language differs
essentially from the Chinese, and as the same character
in Chinese has frequently very different meanings, it
was found necessary to effect important changes Con-
sequently, at the beginning of the eighth century, an
alphabet was formed from different portions of the
Chinese characters, and named the Kata-kana, which
signifies “‘parts of letters.” This is employed either at
the side of or directly intermingled with Chinese
characters; at the side to indicate pronunciation or
meaning, and among them to point out grammatical
forms or idioms rendered difficult by the use of isolated
characters. Tradition attributes the invention of this
alphabet to a scholar named Kibi. After himn flourished
Koubo, the inventor of another alphabet having es-
pecial application to the Japanese without relation to
the Chinese. It is called the Hira-kana.

On the subject of the invention of the third alpha-
bet, the Japanese tell us that in the year 1006 A. D. a
Buddhist priest named Ziakou-so left Japan for the
purpose of bearing the annual tribute to China. He
could not speak Chinese, but, as he wrote it very well,
he was recommended to prepare a list of Chinese
characters with their signification in Japanese. On
this occasion he composed forty-seven letters for the
use of his countrymen, and which were adopted be-
cause the alphabet which came fromn India (the Budd-
hjst) consisted of as many. A forty-eighth syllable was
afterward added. There is yet another ancient alpha-
bet, which is known as the Manyo-kana. The charae-
ters of this are frequently mingled with those of the
other two; the order of the letters is the same, and it
is composed of complete Chinese charactersin the ordi-

nary form, and equally in running hand. Many charac-

ters are employed at different times to indicate the
same syllable. It may be remarked that the Chinese
characters which compose this alphabet, as well as
those of all the others, do not invariably express the
Chinese sound of the words which they represent.
Thus, the Chinese character kiang, ¢ river,” represents
the syllable ye, which in Japanese has the same mean-
ing, just as the character neu, ‘‘female,” represents
the syllable mi, which has the same meaning in
Japanese.

Finally, there is another alphabet, composed of
Chinese characters greatly abbreviated, whichis called
Yamato-kana, or *‘ Japanese writing.” It gives usan
example of one of the methods of employing Chinese
characters in Japanese. Yamato-kana is formed of
three characters, the first being an ancient name of
Japan. It is ' read Yamato, though written with the
vowel sound i; the second, conformably with its mean-
ing in Japanese, is called na, or ‘name,” and from
the combination of the two is derived kana, *syl-
lable,” or ‘ character.”

We may add that, with the exception of the Kata-
kana, these different alphabets are rarely employed
alone. Generally the characters of three orfouralpha-
bets are mingled together, without regard to any rule,
and this renders the whole much more difficult to de-
cipher. And, as if the difficulties were not already
great enough, Chinese characters are mingled here and
there with or without the indication of their meaning
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at the side, all aceording to the caprice of the writer:
so that if we consider the number of signs of each of
the five alphabets, and of their variations (which may
be called synonymous signs), forming a total of about
fivehundred; and if, finally, we reflect upon the limitless
use which the Japanese make of Chinese characters in
the running hand, as well as in the ordinary form, we
must admit that the literati of Japan have succeeded
in making their language probably the most difficult
in the world to read. The affinities existing between
Chinese and Japanese writing are so numerous that,
before making a satisfactory progress in his own lan-
guage, the Japanese must have learned three or four
thousand Chinese characters, and, with them, an in-
credible number of combinations, modes, and different
alphabets. It will, therefore, be readily understood
that a great portion of the education of a Japanese
scholar is passed simply in learning to read and write.
Chinese books are occasionally prepared for the Japan-
ese public in their original form. The prefaces of books
are frequently written in Chinese, while the body of
the work is in Hira-kana, in which case the running
hand is often employed. This greatly increases the
difficulty of reading the text when the scholar has
learned only the ordinary form.

Ramie Industry

‘The in France.

The United States consul at St. Etienne says, in
a recent report to his government, that a French
society was formed, some years ago, to develop the
cultivation of ramie in Spain and Egypt, two coun-
tries affording most favorable conditions of soil and
climate. The Spanish proprietors willingly consented
to the experiment ; but, being absolutely without the
necessary means, they had to draw largely from the
treasury of the society, and, at last growing discour-
aged, the experiment was abandoned. In Egypt,
success was not greater. Although the plant took
kindly to its new home, the cost of irrigation became
very onerous, and, in the end, the society had to go
into liquidation, after having lost 4,500,000 fiancs. In
the meantime, a manufactory, for the spinning of
ramie thread, and converting it into tissues, such as
sailcloth, table linen, curtains, etc., was organized at
Avignon. The creditors of the society in liquidation,
believing that the ramie industry would succeed in
the end, abandoned to a new board of directors the
factory for a certain numbher of years, on the conditioun
that a large portion of the dividend should be appro-
priated to the extinction of the debt, which amounted
to 600,000 francs. There is already, says the United
States consul, every hope of success. Abandoning
all idea of establishing plantations in Europe, the
company imports the raw material direct from China,
where it has already passed through the first and
somewhat incomplete operation of decortication. On
its arrival at the factory, it is passed a second time
through a decorticating machine, of which M. Favier,
the manager of the company, is the inventor, and
finally relieved of all the glutinous matter by a chem-
ical process, of which M. Favier keeps the secret, but
which is supposed to consist of a weak alkaline solu-
tion, in which the fibers are boiled. It is then spun
into thread, when it is ready for manufacturing the
articles already mentioned. The factory employs at
present about 200 hands, men and women, and the
business done represents a value of about 1,000,000
francs (£40,000) annually. Manufactured ramie is
a little dearer than cotton or linen goods, but its
durability is said to be threefold that of the latter.
It is claimed that it will always preserve the original
gloss. The factory does not, it is said, intend to
continue the manufacture of tissues, but will confine
its business to spinning, so as to furnish the large
weaving industries with thread. The actual price
of the thread ranges from 4 to 12 franes per Kkilo-
gramme (from 1s. 6d. to 4s. 6d. per pound), but the
company asserts that as soon as the -cultivation
of ramie becomes developed in other countries (South
America especially) these prices will be much low-
ered. Besides this branch of the industry the com-
pany manufactures ramie pulp for the making of
paper of all kinds, but especially for that intended
for bills of the Bank of France. This bank has
made a contract with the company, by which the
latter is obliged to keep in stock for the bank 20,000
kilogrammes of pulp in one of the bank’s large store-
rooms at Marseilles, and to have on hand 20,000
kilogrammes more, while the bank itself has always
a similar amount in its paper manufactory near Paris,
making in all 60,000 kilogrammes at all times avail-
able. The price of the pulp is six francs per Kkilo-
gramme (about 50 cents per pound), and it is said that
the notes made with this material are not only stronger
than others, but they defy imitation.

-

A Good Idea.

Owing to frequent complaints from America of swind-
ling operations by alleged patent lawyers in London,
one such. firm has been broken up, and the United
States embassy warns American inventors to be cau-
tious in dealing with people in London offering to
take out English patents.—American Machinist.

-



DeCEMBER 15, 1894.]

Scientific Qmevican,

379

Baron Soll’s Discoveries,

Baron Soll’s expedition in 1893 to Arctic Siberia and
the New Siberian Islands has proved to be one of the
most successful explorations of recent years. The
results of the expedition include over 3,000 miles of
survey based upon thirty-eight positions astronomi-
cally determined, some nine months of meteorological
observations in the tundras, in a series of important
measurements of elevation above the sea along the
whole route, many interesting photographs and rich
collections of botanical, zoclogical and ethnological
specinens. In the New Siberian Islands Baron Soll
found under the permanent ice a sedimentary deposit
containing pieces of bones of mammoths and other
post-tertiary mammals, and complete trees fifteen feet
long, with leaves and cones.

This is conclusive proof that when the mammoth
wandered over Europe and Asia, trees and vegetation
reached to the seventy-fourth degree of latitude, thus
making its northern limit at least 200 miles north of its
present boundary line. The discoveries include much
of interest to geologists concerning the position of
Siberian glaciers and the many varieties of fossils to be
found beneath them.

The achievements of this expedition prove that the
most desolate regions of ice and snow are fertile fields
of study to the intelligent investigator.

Consumption in Dairy Herds.

The agricultural experiment station connected with
the University of Vermont publishes a valuable report
on the eradication of ‘‘consumption” in dairy herds.
The experiment station in which these tests were made
is supported in part by the State and is in charge of
the university professor of agricultural chemistry. The
report shows that during the past year the tuberculin
test has been applied more than 1,000 times and that
the presence of the disease was indicated in 222 of these
animals. After these had been killed it was found
that 220 of the 222 were unmistakable cases of tuber-
culosis. Tests applied to the cattle throughout the
State of Vermont showed that only 39 ** consumptives ”
existed in 81 herds, which contained in all 662 animals.
This is less than 6 per cent and is considered a very
good showing. It was found that in 24 per cent of the
infected cows that were killed the disease had become

Fig, 2—TOOL FOR APPLYING FASTENING CLIPS.

developed in theudder. Inaccordance with therecent
decision of the cattle commission, an inspection was
.made in Massachusetts which showed that a consider-
able number of the animals brought to the cattle mar-
kets in Brighton and Watertown were tuberculous.
Out of 241 animals tested 25 were found to be diseased.
The percentage of nearly 10 per cent in this case is
dangerously large when it is considered that these cat-
tle are sold for wholesome beef. In the future all
cattle received at these stations will be carefully ex-
amined.

O
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Report of the New York State Fish

Commissioners.

The annual report of the State Cominissioners of
Fisheries for the past year states that the output of
fish exceeded by eighty per cent the output of the pre-
ceding year. This is especially gratifying, since the
work was accomplished without expending more
money than in previous years, or in employing more
workmen. A large part of the fish hatched were food
fishes. The following figures will give some idea of
the magnitude of the work. The total number of fish
fry distributed during the year was 136 000,000. Of
these, 2,982,500 were brook trout, 565,000 California
trout, 5,415,000 lake trout, 18,112,000 whitefish,
12,012,000 ciscoes, 2,976,000, muskallonge, 22,603,000
smelts, and large quantities of salmon, lobster, black
bass, yellow perch, carp, tom cods, and other less im-
portant varieties. The commissioners in closing their
report state that at present there are as many hatch-
eries as can be worked to an advantage and that the
legislature should refuse to grant any money to estab-
lish new ones,

I

VENETIAN OR BENT IRON WORK,

This beautiful work, now so popular, has been ad-
mired by all visiting the sunny shores ot the Adriatic.
As a rule they have returned laden with costly speci-
mens of the art.

These objects, which at first sight appear so intri-
cate and difficult, can easily be made by any one pos-
sessing the requisite tools.

On examining the work it will be found to consist of
strips of iron bent into spirals and fastened together

5 with binders which
clasp the pieces at their
points of contact. The
spirals in nearly all
. cases have the form of
an 8, a C, or some modi-
fication thereof, and
these being fastened in
different combinations
produce the desired pat-
tern.

The strip is first cut
the required length,
after which the ends
are coiled by the simple
apparatus shown in
Fig. 1, the form being
adjusted to produce a
spiral of the requiredsize. It is the custom with the
modern Venetian workman, as with his forefathers, to
coil these strips with a pair of pliers. This method re-
quires an expert with that tool to produce a spiral
that is at all symmetrical. After the spirals are formed
a binder is bent and clasped around the piece, but this
fails to bind them tightly, the pliers being the only
tool they use for the purpose.

Messrs. A. F. Weed & Co., 106-108 Liberty Street,
New York City, have popularized this work and place
it within the reach of every one by the introduction
of their special patented tools, designs and material,
which enable the amateur to produce these beautiful
pieces in the shape of candlesticks, candelabra, photo
frames, grilles, brackets, lamps, hanging lanterns, ete.,
which excel in symmetery and strength the work pro-
duced by the Venetian artisan.

A perfect spiral is produced by the Weed apparatus
by inserting the strip as shown, and turning the han-
dle forward one and one-half revolutions. Three dif-
ferent size spirals can be made by using the different
attachments.

The Weed binding tool for applying the fastening
clips, and the manner of using it, are illustrated in
Fig. 2. The parts, including the fastening clip, are
placed on the binding tool and a few light taps on the
plunger fasten the parts securely together.

The iron for making the spirals is drawn with
slightly rounded edges to prevent injury to the fingers,
and to impart a desirable finish.

A specimen of one of the many forms of work that
may be made by the Weed toolsis shown in one of the
engravings.

Fig. 1.—TOCL USED FOR BEND-
ING THE SPIRALS.

Irish DMoss,

A little town, known as Jericho, in Massachusetts,
seems to be the center of this industry. We gather
these notes from a paper which was printed lately in
the Boston Herald.

Boys, men and women all engage in the work, which
consists spreading it upon the beach prepared by rak-
ing all the dirt, stones and driftwood away, and leav-
ing a fine bed of white sand; when the weed is first
brought in by the boats, each of which gets about a
barrel and a half, it is taken upon creels, a sort of bar-
row, and spread out upon the beach ; it is turned over
daily as in hay making, for the space of two weeks;
each morning it is washed in clean sea water (fresh
. water ruins it) ; it is then gradually bleached, as when
first gathered it is of a light green color, and in the
course of a few weeks becomes successively red, pink,
and finally nearly white.

Stormy weather is a great drawback to the mosser’s
work. Some of the moss that the storms tear loose
and scatter upon the rocks is gathered and classed as
hand picked, bringing generally a quarter or one-half
cent per pound more than that gathered in the usual
way for commerce.

Should a spell of rainy weather come on during the
season of gathering, heavy unbleached muslin covers
are used to protect the moss, which is packed up in
heaps.

Two crops are obtained each year, the first one being
the better; the late crop is liable to be injured by a
little black vegetable growth called glut, caused, it is
said, by the warmer water of August days.

Another Mastodon.

The bones of a mastodon have been found recently
on the Rupel farm, near North Liberty, Ind., in clay
soil, 824 feet below the surface. Above wassand and
gravel. The tusks were 8l5 feet long, and the teeth
weighed from 514 to 6 pounds apiece. About one-fourth

of the bones of the animal were dug out, and are on
exhibition in North Liberty.
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Bill.

The reform printing bill, which provides for the
public printing, binding and distribution of public
documents in a new and much more efficient manner
than heretofore, was passed in the House of Repre-
sentatives recently, and its passage in the Senate is
expected in the near future. The new law will con
siderably lessen the cost of the public printing and
binding. Its most important work, however, will be
in bringing about a more intelligent distribution of
government publications. Copies of these will be
placed in depositories throughout the country, where
they may be readily obtained and consulted by every
one. The bill further provides for the distribution
among public libraries of all the old United States
documents which have been accumulating for years
and at present take up much valuable space at Wash-
ington. These number upward of 1,000,000 volumes,
and in the future they will not be allowed to accumu-
late. The bill includes a further provision for the
publication of a monthly catalogue of current pub-
lications, giving the price of each and the place where
it can obtained, and also for an index of the publications
ordered at each session of Congress. It is estimated
that the enactment of this law will result in an annual
saving of several hundred thousand dollars.

_— ——tr—
‘To Prevent Dampness in Walls,

The following method of preventing dampness in
walls is said to give very favorable results.  Two pre-
parations are made by dissolving castile soap in
water in the proportion of three-quarters of a pound of
soap to one gallon of water,and by making a solution
of alum in the proportion of one-half a pound to
four gallons of water. Both solidsshould be thoroughly
dissolved before using. The walls to be coated should
be perfectly dry and clean, and at the time of applying
the preparation the temperature should not exceed
fifty degrees F. The first or soap wash should be laid
on when boiling hot with a flat brush. Care should
be taken to form
a froth on the
brickwork. This
wash should be
allowed to remain
twenty-fourhours
to become tho-
roughly dry and
hard before the
second coat is
applied. The
alum wash should
be applied in the
same way, except
that the tempera-
ture of the solu-
tion need not be
more than sixty
or seventy de-
grees F. Another
twenty-four hours
should elapse be-
fore the second
coat of soap
should be put on.
After this the
two preparations
should be applied
alternately until
the walls are ren-
dered impervious
to water. The
combination of
alum and soap
formsaninsoluble
compound that fills the pores of the surface and effect-
ually excludes all moisture.

-

A Dangerous Experiment.

An explosion occurred in a drug store in Philadelphia
recently, resulting in an injury which came near to the
destruction of the eyesight of the person injured. The
Ammerican Journal of Pharmaecy says: A druggist was
experimenting on the action of ammonia water with
oxide of silver, and had left the mixture in a porcelain
capsule covered with water and a glass stirring rod in
the capsule.

A salesman coming into the store thoughtlessly took
up the rod and without agitation was replacing it in
the capsule when a violent explosion occurred, shatter-
ing the capsule, pieces of which struck him in the face,
causing damage which it was feared would result in
the loss of one or of both eyes. Prompt treatment,
however, warded off the threatening mischief.

The product obtained by the action of ammonia on
silver oxide, known as ‘‘Berthollet’s fulminating
silver,” is a dangerous article. When dry, it explodes
violently on the slighrest percussion, or eve:z when
touched with a feather. The black crystals, having a
metallic luster, decompose violently with detonation
when the liguid containing them is shaken.

Theexact composition of the compound hasnot yet
been ascertained.

Reform Printing

Fig. 3.—BENT IRON CANDELABRA,
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RECENTLY PATENTED INVENTIONS.
Engineering.

REVERSING GEAR AND GOVERNOR.—
Thomas T. Waggoner, St. Louis, Mo. This is a combi-
nation mechanism for conveniently reversing the engine
by an ordinary reversing lever, maintaining also an au-
tomatic and sensible governor to control the speed of the
engine. The invention consists principally of a pivoted
eccentric carried around on its pivot by the driving shaft
of the engine, the eccentric being connected by the usual
strap and rod with the engine valve, and being controlled
in its swinging motion from weighted levers pivoted on
supports attached to the driving shaft.

PuMp.—Artimus W. Shidler and Wil-
liam P. Hendrickson, Farmington, New Mexico. Accord-
ing to this invention a pulley is journaled in a hanger
suspended in the top of a well, above which is arranged
a tilting lever carrying a cable extending around the pul-
ley, the cable also carrying a sucker rod provided with
the usual pump piston. Theimprovement is particularly
adapted for use in deep wells, and is readily applied to a
driven well, obviating the use of heavy pump rods and
much other mechanism necessary in pumps of the usual
construction.

Hypravurnic Ram.—Charles B. Jones
and John S, Wetmore, Roanoke, Va. The construction
of this ram is such that the path of the wat.r entering
the induction side and emerging from the check valve in
the air chamber is in a straight line, thus conserving the
power of the descending column and increasing the effi-
ciency of the ram. The base has a direct passage from
the induction pipe to the check valve, and is furnished
with a valve chamber having a cap with a spherically
concave valve seat to which is fitted a valve, there being
adjustable guides for the valve stem, and, in combina-
tion with the induction passage, an air tube for main-
taining a supply of air in the air chamber.

Electrical,

SUPPLY SYSTEM FOR ELECTRIC RAIL-
wAY=.—Zebulon*Foster,Chicago, Ill. According to this
invention the conductor is made up of aligned, insulated
sections, arranged alongside of a continuous or main line
conductor, and the several sections are successively
brought into electrical connection with the main line as
the trolley passes over them. The line wire has a series
of branches whose free ends are inclosed in an air-tight
casing, and independent conductor sections are arranged
opposite the terminals of the branches, springs holding
the sections and branches normally separated, and their
engagement b.ing effected by the trolley mechanism.

SPEED INDICATOR AND ALARM.—
George A. Thompson and John F. Schmadeke, Brook-
lyn, N. Y. Thisis a device especially adapted for use on
electric cars, to close an electric circuit when the speed
reaches a certain point, when a bell is rung or a lamp
lighted, to indicate that the speed of the car should be
lessened. A contact rod is held in an insulating block at
a distance which may be regulated from a sliding rod,
the latter being moved toward or from the contact rod
according to the swinging of arms on the ball governor
principle from a shaft connected with the car axle. The
device may be adjusted so the circuit will be closed at
any desired speed.

Railway Appliances,

SLEEPING AND PARLOR CAR.—Linford
F. Ruth, Connellsville, Pa. Among the leading features
of this car is a system of pneumatic cushions connected
to the compressed air pipes, to be inflated by opening
valves, or collapsed and compactly stored, the mattress
also being similarly inflated and collapsed, according to
the period of use as a parlor or sleeping car. It is also
designed by this improvement to lessen the expense of
this class of rolling stock, reducing its weight and in-
creasing its range of usefulness, while promoting clean-
liness. The top-heaviness of the ordinary drawing room
car is also overcome by doing away with the heavy up-
per bunks and seat frames,

LocoMOTIVE DRIVE WHEEL BRAKES.
—Walter O. Pelham, Taylor, T'exas. This is a device for
releasing the brakes of the drive wheels when the engine
is reversed and the air brakes applied, to prevent the
drive wheels from ybeing locked and sliding on the
track rails. ®The invention congists of an auxiliary pis-

ton connected with the triple valve piston and controlled .

by back pressure in the steam chest, the release being
coverned by pressure in the oil pipe, and this pressure
being air when the engines are reversed and steam
when there is back pressure in the cylinders and steam
chests.

RAILWAY SwITCH AND CAR REPLAC-
ING (MECHANISM.-—Albert S. Debose, Cuero, Texas.
Combined with the main rails and detachable switch or
replacing members having pivot lugs and undercut re-
cesses at their front end ‘are guide blocks adapted for de-
tachable connection with the rails, their rear ends taper-
ing with the upper face of the rails, and their front ends
having socketsand recessed portions to receive the lug
ends of switch or replacing members. The several parts
arc detachably connected and can be readily assembled
and fitted in position without the use of spikes or bolts
for use either as a switch mechanism or as a car replacing
means.

TrACK JACK.—Joseph McMurrin, Sho-
shone, Idaho.
1 which is arranged a vertical screw carrying a lifting
xleeve, a swinging lever being mounted above the screw
and operatively connected with it. There is a ratchet on
the gear shaft connected with the screw, and by engaging
one pawl with the ratchetand working the lever up and
down the screw is turned in one direction, while with an-
other pawl in engagement with the ratchet the screw
isreversed. It is a strong and easily operated jack by
which a rail may be quickly and easily arranged.

Mechanical.

Nut Lock.—George E. Smouse, Ever-
ett, Pa. According to this improvement a key and
ratchet arc employed to adjustably hold the nut from un-

This jack comprises a supporting frame !

screwing, the boltbeing grooved in its thread and the
nut having locking projections on top, while a spring
pawl is employed having an integral depending key, a
key flange being formed at right angles on the key along
one edge. The improvement renders the application of
the nut to the threaded bolt very easy, and areliable lock-
ing of the nut is effected.

WRENCH.—Williamn C. Lawrence, Cas-
selton, North Dakota. This tool is especially adapted
for use as a pipe wrench, having superior clutch or hold-
ing power, and being rapidly and easily adjustable. It
will clutch any article placed between its jaws, from the
smallest rod to its full capacity, never slipping when it
once has a bite on the article. In its manipulation, the
pivoted upper jaw permits the wrench to be readily car-
ried backward for a new grip. It obtains an eccentric
grip upon the pipe, and may be operated with one
hand.

SoLE CHANNELING AND RounDING
OuTr MacHINE.—George F. Fischer, Rochester, N. Y.
This machine automatically rounds out sole after sole
from a pile of leather blanks, channeling and grooving
the soles and discharging them completed, then cuts off
the power until the machine is againcharged. It also
rounds or cuts out insoles. The stock for insoles and out-
soles is placed on separate tables, and a carriage moving
backward and forward simultaneously drops different
sets of adjustable knives to do the work, the insoles being
left clamped between the pattern and the table. Trip
arms and trip fingers connected with the carriages and
supports automatically shift the bars of each carriage to
throw them into rack engagement with the main driven
shaft. The mechanism is verysimple, all parts being
constructed to operate in unison.

GLAZIER’S TooL.—George A. Rogers,
Allegheny, Pa. This is an adjustable glass breaker at-
tached to any part of the glazier’s diamond glass cutter,
whereby the glass may be more accurately and securely
broken along the line of cut, regardless of varying thick-
ness in the sheet of glass. The device is to take the
place of the comb or notched or slotted glass breaker
heretofore used, and may be made always to fit the
glass closely.

Miscellaneous,

Music LEAF TuRNER.—James Flem-
ming, Buffalo, N. Y. This is a simple device to be at-
tached to a piano or other musical instrument, and pro-
vided with a series of arms which may be conveniently
arranged behind the music leaf to be turned. On the
striking of certain keys or fingers mechanism is released
which actuates the arms and swings them around to turn
the leaves. There is a key foreach rod, and the keys
project forward far enough to enable them to be easily
struck by the finger.

TREBLE BRIDGE FOR PIANOS.—Chris-
tian L. O. Altenburg, New York City. This is a bridge
supported at one end in such manner that the treble
strings pass over its free, vibrating end, the bridge being
fastened at one end on the string frame and its free end
extending into a recess of the frame. It is designed
that, with this arrangement, the short treble strings
when struck by the hammer will give a full and sweet
sound.

BicycLE LAmp.—David Jackson and
John Osterloh, New York City (No. 9 East 12th Street).
This invention provides a lamp of simple and durable
construction, to insure proper combustion and a steady,
good light that is not liable to jar nor blow out. The
lamp is adapted for burning either ordinary kerosene oil
or the more expensive illuminants without changing the
burner or wick ; by the peculiar arrangement for the in-
troduction of air and feeding it through an air chamber
below the burner. The lamp is small, light in weight, of
the shape most generally used, and inexpensive to manu-
facture.

VEHICLE RUNNER ATTACHMENT. —
Walter J. Le Barron, Barre, Vt. This is a readily
operated device, applicable to any kind of wheeled ve-
hicle, to enable the latter to be mounted on runners, or
the runners may be readily moved out of the way for the
vehicle to run on wheels. With this attachment a baby
carriage may be conveniently supported for use as a
cradle. The invention comprises reach rods detachably
secured to the axles, and carrying hangers to which the
i runners are pivotally connected, a locking slide bar con-
nected to the hangers having a handle portion movable
on a guide.

Lima, Ind. According to this invention the scraper is
pivotally connected with a wheel-supported frame, a
double windlass made in two parts for joint or separate
action raising the front or rear of the scraper, while there
is also a scraper-supporting frame below the axles. This
scraper will take up, carry and deposit earth, being
operated easily by one man, and may be used wherever
earth is to be leveled or removed.

WacoN DumMpiNG DEVICE.—Thomas
Wright, Jersey City, N. J. This is a simple device for
attachment to the body and running gear of a freight
wagon, for conveniently tilting the body rearwardly to
discharge its load. Parallel frame bars are bent down-
wardly near their rear ends, and two dumping bars are
pivoted near one end on each of the frame bars. A
body supporting device is slidable on the dumping bars,
and elliptical springs are loosely connected at their ends
to the frame bars, being intermediately fixed upon the
rear axle of the wagon.

HoRSESHOE.—Jaimes Maslen, 247 West
125th Street. New York City. This shoe has a detach-
able sole, removable calks, and fastening screws extend-
ing through the bed plate and sole and into the calks. It
affords protection to the hoof, and is cheap and durable,
as the bed plate will last for years, while the soles can be
changed to suit the going. The leather and rubber sole
prevent jar to the hoof and give a firm foothold, and the
sharpened steel sole gives a firm foothold on ice or
packed snow. No nails are used to split the hoof.

BRAKE FOR INK ROLLERS. — Emil
Meier, New York City. This is an inexpensive spring
brake attachment more particularly designed for appli-
cation to the ordinary angle or distributing rollers of

RoAD ScrAPER — John D. Libey, !
: don, Brooklyn, N. Y. A stopper which will prevent the !

printing presses. It is adjustable to fit rollers arranged
at different distances apart, clasping the shafts in such
a manner as to permit the usual endwise and necessary
rotary movements, but preventing the rollers from ro-
tating excepting when in actual contact with the ink
table.

PERPETUAL CALENDAR. — Charles E.
Vawter, Crozet, Va. Thiscalendar has a numbered and
lettered face, and numbered and lettered movable piece,
there being holes in the face of the calendar and a
colored clip arranged behind the holes, while the per-
forated and marked lower end of the movable piece is
arranged to swing between the colored clip and the per-
forations in the face of the calendar. It may be readily
adjusted for any year, being then good for the whole
year, and is adjusted as easily for one date as another.

PAving BrLock. — Irvin G. Poston,
Veedersburg, Ind This block has in each of its op-
posite vertical faces two horizontal grooves intersected
by transverse grooves that run out to the upper and
lower edges of the block, allowing a filling of melted
pitch to be poured between the blocks when laid in the
pavement, forming a locking key partly embedded in
the groove of one block and partly in the coinciding
groove of the next block.

SUuPPORTING CARPET RoLLs.—Charles
L. Taylor, Louisville, Ky. This invention provides a
novel device for the support and rerolling or unrolling of
carpets of good quality, lightening the labor of handling
alarge roll, quickening the operation, and avoiding in-
jury to the edges of the carpet. The invention com-
prises a central disk-like hub with central socket in its
underside to receive a pivot stud, and a series of radial
bars projecting from the hub, there being a binding band
on the outer edges of the bars.

MATTRESS FILLING MACHINE.—Elijah
T. Gaskill, New Berne, N. C. This invention comprises
a table frame with tick-holding devices, a filler-holding
carriage or box reciprocating on the table, with filler
compressing devices and means for reciprocating the
carriage into and out of the ticking. The construction
is simple and the machine is easily operated.

STEP LADDERS. — Sydney E. Allen,
Winston, N. C. A combined brace, clamp, step fasten-
ing and support are included in this improvement,
which comprises a sheet metal body of right-angular
shape, having onits side edges teeth at an angle to the
adjacent flat surfaces, and with two sets of flexible claws
or toothed arms which project from the ends of the flat
portions of - the body. The steps are thereby readily and
firmly connected with the legs of the ladder, dispensing
with mortise and tenon, the steps being also readily de-
tached.

NECKTIE FASTENER.—William C. Me-
Dougall, Cheboygan, Mich. This fastener consists of a
slotted shield, to which is pivoted a hook to hook on a
stud or button on the neck band, a metal guard being
bent over the edges of the slot and secured by clips, and
a latch plate pivoted to both shield and guard, while a
U-shaped spring attached to the guard and latch plate
lies flat on the latter.

GARMENT FASTENER. — Archibald
Picken, Roanoke, Va. This is a device in the nature
of a hook and eye, which, when brought together, will
be fastened at the exact point where left, without car-
rying the hook a distance beyond the catch, to come
forward again after being caught. The hook has a flat
body portion, with one or more rearwardly inclined
prongs, and the catch has two parallel bowed portions
held together by spring tension.

BAcK BRACE. —Jose Gallegos. Ocos,
Guatemala. Thisis a support comprising a spine bar
and adjustably connected side bars united at their lower
ends by a waist bar. all loosely connected with one an-

may be adjustably and detachably fastened to each
other. The brace facilitates the exertion of various
muscular efforts, and also enables one to carry greater
loads than would be possible without its help.

ScIssorRS HOLDER AND POINT GUARD.
—William Chandler, North Bend, Canada. This is a
gkeleton elongated frame bent from a single piece of
wire, a ring being formed at the top, from which bent
limbs project between the bows of the scissors when
they come together, while the lower end of one wire is
bent to form a coniform cup to receive the point. A
spring keeper clip secures the scissors in the holder.

BorTLE STOPPER.—Cevedra B. Shel-

‘rcﬁlling of a bottle after it has been emptied of its
‘origina] contents has been designed by this inventor.
‘5 The neck of the bottle is provided with a valve guard
| having a circuitous passage to prevent the introduction
of a tool, there being on the inner side of the guard a
valve and valve-actuating spring which are protected
against acids. The stopper is inserted with the valve
and cemented, and the guard applied, after the bottle
has been filled.

Fux~xEL —Charles W. Beall, Saratoga,
Wyoming. This funnel is particularly adapted for filling
lampe with opaque sides, and similar uses. closing auto-
matically when the receptacle is almost full, to prevent
running over. A float-carrying lever is connected by a
rod to a valve controlling the funnel outlet. When the
funnel and float are raised from the vessel the float
drops, so that the remaining liquid in the funnel flows
into the receptacle, the funnel and float having been cor-
respondingly gauged.

ECRASEUR. — Michael Mec¢Nalley, St.

Louis, Mo. This invention relates to a gelding device
involving ligatures attached to an adjustable holder, the

structed that it may be conveniently and effectively
manipulated.

DRENCHING BoTTLE.—John T. Tur-
ner. Jamestown, North Dakota. This bottle has a large
bottom and contracted outlet, a protecting covering
closely fitting and inclosing the bottle, while a funnel is
adapted to enter the smaller end of the bottle when its
; cap is removed. It is designed for conveniently dosing
an animal without spiiling the medicine.
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other, while elastic portions connected with the bars |

ligature nolder and operating devices being so con-;

INSECTICIDE. — Ludwig and Ernest
Brumleu, Cuero, Texas. This is a poison to be used
instead of Parisgreen or London purple, and it may also
be easily converted into a beautiful green powder for
advantageous use as a pigment. It is made of ferric
oxide, arsenious acid and sulphate of lime, combined iu
a novel way.

Nore.—Copies of any of the above patents will be
furnished by Munn & Co., for 2 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

NEW BOOKS AND PUBLICATIONS.

PRACTICAL LEssoNs IN FRACTIONS BY
THE INDUCTIVE METHOD, ACCOMPA-
NIED BY FRAcCTION CARDS. By
Florence N. Sloane. Boston,U. 8. A.:
D. C. Heath & Co. 1894. Pp. xxvi,
92. Price 40 cents.

One of thesaddest lessons that the teacher has to learn
is that most progress is made by keeping along with the
average intellect of the pupil by going very slowly, by
teaching little and teaching that little thoroughly. It is
only such intellects as that of Sir Isaac Newton that can
afford to treat geometry as something too elementary to
be worthy of study. This work is by a lady teaching in
the Edward Everett School, in Boston, who teaches frac-
tions by the use of diagrams, modeis and interesting
problems, and we believe that it will be found an exceed-
ingly valuable text book in schools where thorough work
inarithmeticis an object.

TECHNICAL DRAWING SERIES. ELE-
MENTS OF MECHANICAL DRAWING.
Use of Instruments, Geometrical
Problems and Projection. By Gard-
ner C. Anthony. Boston, U. S. A.:
D. C. Heath & Co. 1894. Pp. 98.
Price $1.50.

What we have said of the preceding work applies to
this one, which treats this subject from the lowest level
of simplicity and develops its subject to a reasonably ad-
vanced standpoint from the simplest elements. The
plates areso arranged that when they areopen and the
book closed all of the plate is visible. This is the more
necessary as the binding of the book is of that unfortu-
nate description which precludes the possibility of keep-
ing it open without some special effort.

THE ANIMAL AS A MACHINE AND A
PRIME MOTOR, AND THE LAWS OF
ENERGETICS. By R. H. Thurston.
New York: John Wiley & Sons.
1894. Pp. 97. Price $1. Noindex.

The treatment of the animal from the standpoint of
thermodynamics has long been a favorite idea with
writers on these subjects. We believe that Professor
Thurston’s work will be found very, interesting, and his
data in regard to work done and food consumed while
doing it are very interesting, as derived from all sources.
Haulage of vehicles is excellently treated from the stand-
point of the parallelogram of forces. We regret the
want of an index.

ANIMALS' R1IGHTS CONSIDEREDIN RELA-
TION TO SOCIAL PROGREss With a
bibliographical appendix. By Henry
S. Salt. Alsoan essay on vivisection
in America. By Albert Leffingwell.
New York and London: Macmillan
& Co. 1894. Pp. x, 176. Price 75
cents.

This is a very curious book; it treats of the subject of
animals’ rights in relation to vivisection and kindred
topics, giving animals a standing in the world of ethics
comparable to that enjoyed by man. While the tend-
ency of the book is, of course, toward the best possible
results in the abolition of cruelty, the treatment of it is a
little one-sided. Its distinctive point is that it treats the
subject of humanity to the lower creatures largely on
the basis that there is no such difference between the
rights of man and the rights of animals as is usually as-
sumed to exist. In a letter given in a foot note on page
131 the case seems to be put in a nutshell. Vivisection
in American institutes of learning receives considerable
attention, and in the concluding sentence of the work
numerous letters from college presidents are given, to
show how extensively vivisection is practiced in the col-
leges of this country.

THE GOSPELOF BUDDHA ACCORDING TO
OLp RECORDs. Told by Paul Carus.
Chicago : The Open Court Publish-
ing Company. 1894. Pp. xiv, 275.
Price $1.50.

Buddhism seems to be very fashionable just now. In
his preface the author states that the bulk of the con-
tents of the book is derived from the old Buddhist canon,
and that besides the three introductory and the three con-
cluding chapters, there are only a few purely original ad-
ditions. While we cannot pretend to be especially fa-
miliar with Buddhism, it does seem ag if in a book of
this sort it would, perhaps. be well to draw more exact
distinction between the original and the added matter.
The fact that in reading one may be reading original or
merely translated matter without knowing which, to our
mind, detracts from the value and interest of the book.

THE RISE AND DEVELOPMENT OF OR-
GANIC CHEMISTRY. By Carl Schor-
lemmer. Revised edition. Edited
by Arthur Smithells. London and
New York: Macmillan & Co. 1894.
Pp. xxiv, 280. Price $1.60.

The barren statement of facts in organic chemistry is
usually pretty dry and makes very unattractive reading.
This work. which is in some sense a posthumous one,
and hashad a careful revision by Professor Smithells,
really makes most interesting reading. The subject of
organic chemistry is given in form, with dates of dis-
covery, notes of discoverers, and of their work, so as to
make a consecutive treatment of the subject. As an ex-
ample of the careful editing, we will particularly remark
on the fullness of two indexes, one an index of authors’
names, the other the index of subjects; authors, of
course, is to be interpreted as authors of various discov-
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cries, not merely of books. A beautiful photogravure of
Professor Schorlemmer is used as frontispicce. While
chemistry is, in many ways, a disappointment, the pres-
ent work will be found a most valuable contribution to
chemistry from an almost new aspect.

THE TELEPHONE HANDBOOK. By
Herbert Laws Webb. Chicago, Ill. :
Electrician Publishing Company
1894. Pp. 146. Price $1.

This little book is quite clearly described by its title.
It is compactly printed, adequately illustrated and con-
tains an index. The subject is not very deeply gone
into, and we believe its descriptions of telephone prac-
tice, with the accompanying diagrams, will be of interest
and value to many.

MANUAL OF PHYSICO CHEMICAL MEAS-
UREMENTS. By Wilhelm Ostwald.
Translated by James Walker. Lon-
don and New York : Macmillan & Co.
1894. Pp. xii, 255. Price $2.25.

This admirable work on measurements derives inter-
est from being, in a great measure, a description of ex-
periments. It is an excellent illustration of what we are
growing to recognize as German thoroughness, all the
minor points of the work being as closely considered as
the other portions. It differs from recent works on the
same subject that we have had to review in precisely this
thoroughnese and in the utilization of the best methods
rather than the simplest methods, the latter attaining, to
our minds, often an almost vicious importance in the
American treatment of inductive work in science. In
this work the author designs to tell how work can be
well done, not merely how the mere forms of work can
gone through most readily.

%~ Any of the above books may be purchased through
this office. Send for new book catalogue just pub
lished. MunN & Co., 361 Broadway, New York,
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elevations and floor plans. A pleasing design in
the Colonial style. Mr. Chas. E. Miller, architect,
New York City.

9. A picturesque and well appointed residence at Belle
Haven, Conn., recently erected for E. C. Converse,
Esq. Four perspective elevations and floor plans.
An excellent design. Mr. Bruce Price, architect,
New York City.

A Colonial cottage at Bayonne, N. J., recently erected
for Joseph Thomas, Esq., at a cost complete $2,700.
Perspective elevation and floor plan. Mr. A. C.
Longyear, architect, New York City.

11. Miscellaneous contents.—Hints to readers.—The edu-
cation of customers.—Ilow to catch contracts.—
The latest and best designs for houses.—Diamond
cement plaster.—Prescrving metals in roofs,
bridges, etc.—A perfect roofing material.—Stamped
metal ceilings, illustrated.—New wood stains.—
Woodwork vs. flame.—Ebonizing wood.—A stove
for heating water, illustrated. —Columbian Expo-
sition award for copper and brass goods.—An im-
proved band saw file, illustrated.—How to move
large maples.—Value of coverings for steam pipes.
—Watering garden plants.—Earthquake effect on
brick buildings.—T1'he trouble New York builders
have.—Footheld on pavements —Milwaukee water
elevator, illustrated.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 -cents. Forty large quarto pages, equal to about
two hundred ordinary book pages; forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illustrating the most interesting
examples of Modern Architectural Construction and
allied subjects.

The Fullness, Richness, Cheapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural Publication in the world. Sold by
all newsdealers, MUNN & CO., PUBLISHERS,

361 Broadway, New York.

o

10.

Wusiness anb WPersonal.

The charge for Insertion under this head is One Dollar a line
jor each insertion : aboutr egnt words to a line. Adver=
tisements must be received at pubdlicarion office as eariy as
Thursday morning to apvearinthe foilnwino week’s i8sue

* . 8.” metal polish.

Indianapolis. Samples free.

Model engines, parts. E. Payson Ryder, Brooklyn,N.Y.

Save 100 per centevery 60days. How? Use ourloose
puliey oiler. Kridler Mfg. Co., Grand Rapids, Mich.

Screw machines, milling macnines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.

Centrifugal Pumps for paper and pulp mills. Irrigating
and sand pwunping plants. Irvin Van Wie, Syracuse, N. Y.

Theoretical and Practical Ammonia Refrigeration. J.
J. Redwood. Illustrated, tables. Cloth (in the press),
$1. Spon & Chamberlain, 12 Cortlandt St., New York.

'T'he best book for electricitans and beginners in elec-
tricity is *“ Experimental Science,” by Geo. M. Hopkins.
By mail. $4; Munn & Co., publishers, 361 Broadway, N. Y.

Woven wire brushes.—The Belknap Motor Co., of
Portland, Me. are the patentees and manufacturers of
the best woven wire commutator brush on the market.

Competent persons who desire agencies for a new

popuiar book. of ready sale, with handsome profit, may’

apply to Munn & Co., Scientific American office. 361
Broadway, New York.

The Imperial Power Building, of Pittsburg, Pa., will
be completed March 1. It is a new, eight story factory
building, fitted up as a model plant, with the finest ma-
chinery, electric dynamos and motors obtainable, mak-
ing it desirable for manufacturers. The proprietor pro-
poses to rent space as may be required by a manufac-
turer. Each floor contains 7,600 square feet, capable of
subdivision, with exterior windows all around and power
and appliances to meet any wants and give conveniences
not obtainable elsewhere. Located inthe heart of the
city, within thirty feet of the Pennsylvania R. R. freight
depot. Manufacturers desiring to lessen expenses and
be surrounded by every convenience should address J.
J. Vendergrift. Pittsburg, Pa.

¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co.. 361 Broadway,
New York. Kree on application.

Hhneries

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and ({)age or number of question.

ln%uirics not answered In reasonable time should

e repeated ; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to r gly to all either by letter
or in this department. each must take his turn.

Buyers wishing to purchase any article not advertised
in our columns will be furnighed 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.

631 W. S. asks: 1. What is the
horse powerof a cylinder of steel 3 inches long, 314inches
wide, revolving at the speed of 15,000 revolutions a
minute on a 3% inch shaft # What must the speed of the
cylinder be to generate 1 horse power ? Isit true that
the higher the speed, the less power you get? Ifitis
true, how is it that the De Laval steam turbine generates
20 horse power at 30,000 revolutions a minute ? A. The
solid cylinder while revolving at the high velocity stated
would have 214 horse power by its momentum alone,
which would diminish to 0 in a few moments by the giv-
ing out of its unsustained power. A little less than one-
half the speed will be equal to one horse power under
the same conditions. The power derived from women-
tum of a mass or weighty body increases with velocity,
and when the velocity is sustained by a power, as in an
electric motor, [steam turbine, or impact water wheel,
the power is also sustained in terms of the factors of
momentum and velocity.

(6318) M. H. J. writes : Will you please
inform me what will be the effect of loose steam turned
in one of the patent drying kilns in case of a fire? I
refer (to drying kilns such as are built by the
Sturtevant Dry Kiln Company, the Reliance Patent
Dry Kiln Company, and the Standard Dry Kiln Com-
pany. A. Steamis an extinguisher of lame,and if turned
into a drying kiln on fire, will extinguish the flame, and
finally extinguish the ignited wood, if kept on long
enough, and the kiln thoroughly saturated with wet
steam. The only difficulty that might arise will be in
turning off steam before the ignited wood is cooled,
when the admission of air may again start the flame.

(6319) E. R. asks: Why is it that brick
chimneys always lean toward the northafter they have
been several years built ? Also, how to find the length of
the outsideline of a segment of a circle when the length
of the chord and rise of arc are known. A. Mortar in
walls and chimneys is subject tochange of constituents
by the presence of moisture and carbonic acid gas in the
atmosphere. The mortar, which at first is & hydrate of
lime and sand, gradually changes to a carbonate in its
lime element ; thereby increasing its bulk to a small ex-
tent. On the storm-wet sides of chimneys subject to re-
peated changes of temperature by sunshine, the process
of the elemental change probably goes on somewhat
faster than on theshady side; which, with the additional
change due to a slight disintegration of the mortar by
the continual change of temperature on the sunny side,
gradually lifts one side faster than the other, producing
the observed cant in chimneys and columns. The in-
ternal heat of a chimney cannot be assigned as a cause
of unequal expansion of the sides, because it is of equal
effect on all sides. For length of arc, multiply square

root of sum of square of chord and four times square of
versed sine by ten times square of versed sine ; divide this
product by sum of fifteen times square of chord and
thirty-three times square of versed sine; then add
this quotient to twice chord of half arc, and sum will
give length of arc very nearly. This rule is worked out
with anexample in Haswell’s ** Engineer’s Pocket Book,’
chapter on mensuration, $4 by mail.

(6320) G. W. asks: How long would a
tank containing ten cubic feet of compressed air, at a
pressure of two hundred pounds, run a one-half horse
power motor ? What would be the most suitable motor
to use in this connection ? What power would a twelve
foot windmill d.velop at 50 revolutions per minute ? A.
At 200 1b. pressure the cylinder will contain 1434 volumes
or 143! cubic feet of free air. Itrequires 12 to14 cubic
feet of free air per horse power insmall engines, so that
the time could not exceed a 10 minute run, unless the
air can be heated before entering the engine to about
300° Fah., when the time could be extended to 15 minutes.
The most economical form of steam engine is the best
air motor. A well designed windmill of the size and
at the speed named should develop !4 horse power.

(6321) G. W. P. writes: My line wire
terminates ateach end in a tensional diaphragm of raw
hide for signaling purposes, the wire being suspended
from loops of hemp cord, instead of using the usual in-
sulators, the insulation being secured by the perfect
dryness of everything in this climate for most of the year.
1. Would such an arrangement hinder the working of
the telephone over the same wire ? A. Your line will
answer, we think, for electric telephoning. 2. Does an
iron pump stock furnish an efficient grounding medium,
the supply pipe of course ending in water? A. Yes.

(6322) F. C. W. asks : How can I change
the shape of a piece of aluminum ? Can it be melted and
cast in moulds the same as lead, or will it have to be
worked the same as wrought iron ? A. Aluminum can
be hammered, rolled, and drawn the same as brass,
only requiring more frequent annealing, which should
be at low temperatures, 400° Fah. makes it soft enough
for ordinary working. It can be easily cast iniron moulds
for ingots, and in sand moulds with patterns; an ordinary
plumbago crucible is used ; flux is not needed, but com-
mon salt only is used when scrap metal is to be melted.

6323) 1. S. asks: I have four storage
cells, each having 72 square inches positive plate. What
is the best kind of battery, and how many would it take
to charge them ? I have used gravity battery and found
it very unsatisfactory. A. You will require a current of
3 amperes to charge your battery. You may use a bi-
chromate battery for the purpose. It is better to use a
mechanically generated current for economical reasons.
The gravity battery is cheaper than the bichromate, but is
much slower.’

6324) G. A. W. F. asks: How many
and what gases enter into the composition of air? Is
there any truth in the alleged discovery of a third zas as
a component part of air, in addition to those now recog-
nized, viz., oxygen and nitrogent A. We refer you to
our SUPPLEMENT, No. 977, ‘* Chemistry at the British
Association,” for some notes on the new gas, one of the
most interesting discoveries of the year.

TO INVENTORS.

An experience of nearly fifty years, and the preparation
of more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had onapplication, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

December 4, 1894,

AND EACH BEARING THAT DATE.

[Seenoteat end of list about copies of these patents.]

Advertlsing or other sign, R. Henderson.......... 530,226
Aerial navigation, apparatus for, N. H. Borgfeldt :)'30219

Air, apparatus for generating com pressed, E. C.
Nichols.....co. oot i . 530,118

Air compressing device, Griffiths & Niedermayer, ' 530,336

Alarm. See Bilge water alarm. Burglar alarm.

Ale or beer condenser and cooler, J. T Jones..... 530,309

Animal releasing device, H. Larsen .. 530487

Animal trap, Burton & Qeers .....
Awning, E. Fauteux.........
Banjo bridge, A. D. Grover..

Battery. See Prlmnr‘{rbattery
Battery connection, W. 8. Do€............cccuuee . 530,401
Bed bottom, spring. T. A. Stoll. .. 530,
Bell, electric, E. G. Worley...... 530,253
Belt tightener, H. P. D. Krueger 530,278
Bicycle, I. L. Unterbrink.............. 530,249
Bicycle lJantern lock, W. A. Blakeslee 530,384
Bicycle support, A. Eisman............. 530,330
Bicycles, child’s seat for. F. A. Coulson.. 530,160
Bicycles or_other machines, speed multiplying
gearing for, Grueter & Jackson...........oouuuee

Bilge water alarm, C. U

Boat. See Torpedo boat.

Boiler. See Heating boiler.

Boiler furnace, P. Hodkinson.

Boilers, feedwater heater an
es.

Steam boilei:

.530,473, 530,474
J. E.
................. . 530,137
Bolt. See Rotary bolt
Bolt beading machine, J. H. Alker, 530.076
Bolts, strike plate for, S. B. Yates.. 530,316
Book carrier, H. Tollner 530,201
Bootjack, C. Bisanz.. 530,080
Borer wnh diamond blt rotary, ‘F.J. G. Fromhoit 530.408
Bottle, G. F. Kinney 530,429
Bottle. E. C. Shumard
Bottle support, nursing, F. H. Lowerre.. - 530
Box. 8ee Flower box. Paper box. Self-fasten-
ing box.
Brake. See Car brake. Car air brake.
Bread raiser, L. Leitch..............coevviiinnnen. .. 530,231
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Bridge, J. C. Fenn......... 530,265
Bridge gate, O’Brlen & Wi 530,348
Bridee girder. truss, E. Keatin, 530.425
Bridge, scaffold, tower, etc., ext

for use as a, J. O. Oakley.. .. 530,120
Brush bridle, paint, C. Boec 530,386
Brush machine, M. Young 530,152
Brush, tooth, S. Zucker. 530,153
Buckle, A. Steiner....... 530,
Burglar alarm, J. H. Lowe ...... .. 5304
Burglar alarm, safe, J. W. & W. D. (zllstrap ....... 530,411
Button setting machmes, tube loader for, A. W. 530.105
(,alcmmg apparatus, W. S, Pierce.......... L1

Camera shutter mechanism, 'l‘ V Jensen
Can. See Oil can.
Canal, sewer and ram gauge or meter, self-re-
cording, 4. J. Grov
Car air brake, street, J udson & Holmes
Car attachment, C. K., Sh 0od.....
car brake. rallway, W. 8. G. Baker
Car brake, railway, A. Fahme
Car brake, railway. Kinter &
Car brake, rallway, G. Rou
Car coupling, J nhop
Car coupling, L. Grunwald..
Car coupling, E. R. Kirby...
Car coupling, J. Ree!
Car couplings, draueht iron for, J. Timms.
Car, dumping, W. McMahon
Car, mail and express, F. Rowley
Car fender, E. B. & F. 8. Towne..
Car fender, trolley, C. F. Haug.........
Car safety guard street, D. A. Freeman.
Car starter, T. C. Wri gb
CarsE swxfcﬁ operatmg devxce for tram,
ngst.
Carpet fastener, P. Eckman..............
Carriage and cradle, combined child’s, O.
Carriage or wagon jack, S. J. Johnston
Carrier. See Book carrier. Lathe carrier.
gage carrier. Parcel carrier.
Casting molten material, apparatus for,
Goodson......
Ceiling, tireproof,
Ceiling plate, J. W. ‘Chambe:
Cement manufacturmg hydra

Chair.
Chair, W. Daniels.
Check marker, C. H. Cogg
Cheese manufacture, makmg emulsio:
Burrell...........oouuiiiiiiiie i
Chimney cowl or ventnlator. M. H. Ingalls
Cigar bunching machine, E. Barth..................
Cigar mould, end opening wooden, N. Du Brul.
Circuit breaker Lherma] H.K:
Circuit closer. H. V. Keeson
Cleaner. See Cotton cleaner.
Closet. See Water closet.
Clutch, friction, J. Hartness
Coffee percolator H. Wilson..
Con‘ee. tea, ete., device for steammg. J. F. Horn-

eller

E{’_

Cum
Composmg stick, J A eyes
Condenser, vapor, A. H. Dunkie .
Confectionery into moulds, machme for deposnt-
ing, L. Hirschfeld
Core barrel, collapsible. J. W. Holmes..
Cornice and curtain supports. combined window,
J. offman
Cotton cleaner, H. Rembert.
Cotton openers, grid for, H. S. Houghton
Cotton picking machine, G. C. Phillips.
Counting machine, S. H
Coupling. See Car coupling. Thm coupling.

Creamer, centrifugal, O. Ohlsson.................... 530,447
Crusher. See ck or ore crusher. Ston
crusher.
Current motor and operating same, alternating,
| P20 175 0E: 1) ¢ 30,176
Curtain ﬁxture Bergstresser & Mlgnot 530,079
Cutter head support, A. Kendig............. .. 530,427
Dental engine, e]ectnc, J. A & B. A. Jeffery... 530,344
Die. See Screw cutting die.
Digger. See Potato digger.

Directory post and call box, J. T. Field
Diving apparatus. J. D. Cooper
Door check, S. i
Door banger. A. O.
Door or shutter, fireproof, W.
Door, sliding, L. H. Weayer.

Door spring and check, H. \V. Larss
Doors aulde bracket and wedge for s

Mershon . 530,234
Dra.wmg apparatus, perspectlve H. Eppers 530,477
Dynamo regulator, J. Van V eCK...oo..... 530,465
Educational appliance, A. Patto ...... 530,45
Electric conversion system, L Gutmann. 530,178

Electric light fixture, H. Hor!
Electric lighting cu‘cults servv*e end, cut- out,
and switch box for. J. Van Vleck .
Electric machine, magneto, J. N. McLeo
Electric machines, brush for dynamo, P.J. C
L1075 o)
Electric meter, G. A. Scheeffer............
Electric motor, alternating, L. Gutmann.
Electric switch, J. M. Cronin..........
Electric switch, 1. W. Ullman ..
Electrical d|str|but10n with storage battenes,
system of, E. Kuchenmeister, .
Electrometer, E. Weston .
Electromotors, method of and means for operat-
ing and controlling, C. Moderegger............. 530,114
Elevator. _See Grain elevator. Hay elevator.
Elevator, H. A.Johus...............oooiviiiiiniin
Engine. See Dental engine. Gas engine.
troleum, gas, or oil engine. Steam engine.
Engine crossnead J. Begtrup
Engine indicator, steam, F. Lane.........
Excavator dipper, scoop, or shovel, R Thew.
Excavator shovel or scoop, R. Thew
Faucet bung, D. Beebe.................
Feedwater regulator C. B. Bosworth.
Fence, R. J. Car
Fence, wire, %‘oﬂeld & Jennings
Fence, wire. H. W. Vail,
Fender. See Car fender.
File blanks, machine for stripping, A. Weed
Filter barrel. N. H. Cone.............
Fire extinguisher, Moo:e & Gardine
Fire extinguishing apparatus, H. D.
Fire extinguishing apparatus, C
Fish or crab net, Becker & Lin
Fish trap, W. M. McKenme

. 530,432

530,229
\ 530,313

Frame. See Mosq uito net frame.

Funnel, automatic, H. I. Keiner..................... 530,228
Furnace. See Boiler furnace. Soldering iron
furnace.
Furnace, G.Maag..........coovvee veiiiniiiiiiaee 530,489
Furnaces, means for promot ing combustion in, J.
AVIAS. ... e 530,299
Furnaces, stoker for engine, E. T. M¢Whorter. ... 530,117

Gauge. See Rain gauge.
Gauge, L. O. Barrett
(ralvamzmg apparatus, G. G. McMurtry .
(xarba eand similar waste products, utlllzmg. N.

'ow ter .
Ga.s engine, T. H. & J.
Gas holder. H. Muller

Gate. See Bridge gate.

Generator. See Oxygen generator.

Glass, producing flat objects of. P. Slevert ....... 530,289

Glassware, apparatus for cutting, J. Lobet........ ,189

Grain binder knotter mechanism, Fau'ba k &
Meach...............c.. i i 530‘43?

Grain elevator, Hendricks & Forsythe ), 2

Grain separator, P. R. Lanier..... ,2680

Grinding machine, C. H. 'J‘ra.sk
Grip wheel, A, J. B. Berger.......... .0l
Guard. See Car safety guard. Keyhole guard.
Lathe guard.

Gun, breakdown, A. Balensiefer
Gun, breakdown, M. § Barker
Gutter forming machine, K. A.
Hanger. See Door hanger.
Harness, J. Paszkowski....
Harness, W. H. Sanborn..

Ha.rvester nttnchment sel

Harveste .
Ha.rvester, corn. J. H.
Harvester, corn, C. Scheetz
Harvester, grain binding,
Harvester, potato, C. Chr
Hay elevator, W. Louden.
Hay tedder, W. N. Whitel
Heater. See Lunch heater.

Heating boiler, S. Bartley....... 530,155
Heating device, A. Burkart-Stald. 530,391
Heel stiffener machine, N. J. Simond 530,462
Hinge, combination lock, E. Lundgren. 5304

Hinge, lock, J. Ashton.................
Hitching etra.p, F. Sweetland .
Hox;ses, hot water bandages for treating, R. Bus-
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Ice,Papparatus for subdividing blocks of, L
us

.. 530,127
Ice making apparatus, Church & Reeve 530,494
lcerink, F. Unsold................... 530,367
Tllusion apparatus. P. Rosenzwey 530,128

Lncubator,
Indicator.
dicator.
Inbaler, Boesger & Dotterweich
Injector, W. E. Dodge.
Insulating covering fol

C. A. Cyph
See Engine indicator.

G. T. Voorhees......... 530,214
Insulator. electric conduct: Locke ... 530,399
Jack. See Bootjack. Larrlage or wagon jack.
gar c]osgre,lg BE. bL ...... b i é ........... 530,190

oint. See Drawbridge join ie om
Joints. tube for use in expansion, Eg .......... 530,305
Journal bearing, J. L. JONSSON......covuvvueenes eeee 530,274
Key. See Telegraph key.
Keyhole guard. G. W. Schumacher.........ceeeeuee 530,206
Kilng, rack for decorating, C. 8. Maddock......... . 530,233
Knife sections or other articles, apparatus for

hardening, Jobnston & Gray 530,183
Ladder attachment, T. Wilkins. . 530,374
Lamp, Doelle & Von Glahn.. 30.40:
Lamp, miner’s safety, C. Wolf 530,217
Lamp suspending device, F. Rbind. 5§U.459
Lathe carrier, B. (‘ Esmarch.. 530,303
Lathe guard, R. S Peabody 530,2:
Lathes, pohshmg devlce for spoke W. H. Joslin.. 530,1
Linemen’s use, tool for, Smlth & \hshler veeeas 530361
Loading apparatus, H. Aiken.. 530,

Lock,A. M. Coan........
Lock.” See Blcycle lantern lock.  Nut lock. Nut
or bolt lock.

Locérs rﬁechamsm for detecting opening of, C
myth

Loom picker check, H. R. Mathews......

Loom shuttle, self- threadmg,J B. Daudelin

Luggage carrier, G. F. Hall..

Lunch heater, A. L. White..

Matches, tooth picks, etc., machine for making

splints for, Benham & Barlow.................. 530,382
Matrix making machine, M. Lane.. ,279
Measure and square, combined tape. . B. rebs. 530,111
Measuring machine, cordage, J. D. Boatwright... 5305
Metal bars, machine for bending flanged, W.

) oS S 3 o 530,240
Metal bars, machine for bending flanged, A.J.

Moxham 530,196
Metal bars. machine for b

Raymond................ 530,203
Metal, means for joining

and plate, F. A. Williams .. 530,314
Metal plates, fee ding devici T

coating, S. Y. Buckman .. 530,323
Metals in imitation of faie:

son, Jr ........ . <o 530,342
Meter. S eter.

Mill. See Rolhng mlll Rubber mixing mill.
Milling catters, manufacture of. C. C. T'yler....... 530,213
Milling cutters, method of and apparatus for

MAKING, C. Cr TFIET.ev v evnrrerresrnnsaerinsnnrnsn 530,212

Mines, preventing draughtm coal, E. A. Tiffany.. 530,463
Mould. See Cigar mould.
Moulder’s apparatus, A. K. Beckwith........... .. 530 319
Mordant, R.H. Pickles............ . 530,202
Mosquito net frame, C. P. Dieco 530 164
Motor, See Current motor. Electric motor.

Rotary motor. Steam motor.

Mowers, grass catcher for lawn, J. A. Bubler . 530 084
Musical instrument attachment, L. Utt...... 530,4

Nail set, C. G. White.............
Nut lock, N. D. S ....
Nut or bolt lock. F. B. Bradley
Nut, vehicle axle, Ir. B. Boss.
il can, F. B. Smi
Oxygen generator and holder, G. R.Prowse
Oyster tongs, E. E. Leary.........
Packing, piston rod, A. B.Kay.
Packmg piston rorl T. Keene. .
Padloc ,F‘ Raymond ..
Pantaloons protector, T. ‘@ Arcourt.
Paper box, H. G

xoettsch
Paper box, J. Peterson
Paper feedmz machine, H. B. Cooley et a
Parcel carrier, L. Weiss
Pasting machine, G. A. T. Spooner..
Pavement of plast\c composm\)u J.
Pencil sharpener. B. Ramsay
Petroleum, gas. or oil engine, L. Crebessac..
Pianos, repeatmg me chanism for, F. Lindner.
Planter, check row corn, J. F. De Jarnatt.
Plant,er, corn, G. W. (,ampbell.“
Planter, corn or cetton, M. Brow
Plate holder, Flammang
Plow point, T'. Prentice. ..
Plow points, mechanism f

30,100
530,452

edges of, H. G. Sawyer.. 530,204
Post. See Directory post.
Potato digzer, T. Donoho. 530,263
Potato separating and cle: B
Shepard .. 530,086
Power. See Water power.
Pressure regulator, fluid, J. Olson ............. . 530,200
Primary battery, C. W. De Mott 530,260
Primary battery, C. J. Hubbell.. 530.485
Printer's make-read y, C. Sears. 530,310
Printer’s quoin, J. K. Perry............... 530,124
Printing device, hand, Fowler & Whitney.. 530,304
Printing machine, bed and cylinder, W. Scott 530,357
Printing machine feeder, G. R. Clarke.............. 530,089

Printing machines, stretchmg apparatus for cal-
ico block, W. Westwell .. 530,373

Printing plate and base, A. G. Wade . 530 371

Protector. See Pantaloons protector.

Pruning shears, Eﬂmger & Metzger.......... . 530,221

Pulley, M. B. Lorab.........cooiiiiiiiiiiiiiiaiunnes 530,282

Pullev clutch and sbaft coupling, automatic, L.

W.BIHOtE .. .cciiiiiiiiiiiiiiiiiiisnneeeiiinnns 530,301
Pump, air, A. Heller........ 530,106
Pump attachment, A. Meuser.. . 530,
Pump, 2as compressing, T. Farnsworth. . 530,097
Pump, oil well, A. Rosenkranz ........... . 530,350
Pump valve, T. C. Mu NEEr.... ....... . 530,442
Purifier and aerator, J. & T.F. Newby..... . 530,445
Radiator, steam or hot Wdter J. D. Young . 530317
Railway block signal, C. H. Sherwood....... 530,311
Railway conduit, electrlc M. I. Martin . 530,283

Railway crossing, A J. MOXDAM . o eneseinenrnens 30 197
Railway head and drawing frame, Sharples & 530358
Railway rail, A. Schwarzschild.. . 5301131
Railway. ship, Sebillot & Weidknec: 530 245

Railwavdsignals, mechanical trip for, C. A. Ham
mon
Railway signaling, electric, W . Daves
Railway supply system. electrlc, J
Railway switch, C. H. Eimke..
Railway system electrlc D.
Railway track, A. C, Mather.
Railways, self-lubricating con
F. W.N. ayn.

530,192
530,113

© 530,416
Rain gauge, self-recor Grov . 530,338
Recepmcle and ad]ustable seat com

Boyd.. . 530,469
Recorder. nal recorder. Time record
Regulator. See Dynamo regulator. Feedwater

regulator. Prassure regulator.

Rein supporter, R. Stanhope..........ccoevueevannn. 530,134
Ribbon reverse, automatic, F. P. Stiles............ 530 365
Ring. See Thread cutting ring,

Rlvetnw.r machine, P. A. CUEDIOL. .«eennenenrnenannns 530,162
Rock or ore crusher, R. D. & P. W, Gates. 530,102
Roll holders, tension spool for, T. M. Clark. 530,32

Rolls, driving live, M. Garland......... . 230,333
Rollmv mill, plate, W. H. MaddocKk..........cecuuue 530,112

Rolling sheet menal
for, S. Davis
Roofs,
Rotary bol
Rotary motor. De]attre & Bruckert.

method of and apparatus

Rubber mixing mill, K. K. Bragg..
Sash fastener, 1. G. F‘ .................. 530,2
Sash holder and fastener, C. W. Ammerman... .. 530,078

Saw blades, machine for cutting tooth.recesses
in, . Frombholt

Scaftl' old pamter’s, S. A. Brooks.

Scale, spring, C. Spencer

Screen., See Window screen.

Screening apparatus, Distl & Susky......... 530,261, 530,262

Screw cutting die, separable, R. Dost.. . 530,

Screw making machine. R. Hakewessell . 530,

Screw making machine, E. C. Henn . 530,180

Seam, fabric, W. F. Beardslee........ .. 530,218

Self-fastening box, 0. Heinrich.......cc.covvvneenee 530,225

Separator. See Grain separator.

‘%meg machine, J. E. Ber rand . 530,297
8Sawing machine, P. L. Cox.......... . 530471
Sewing machine guide, C H Foster . 530,173

iewmg machine shuttle, P. Diebl . 530.095

newll‘nv machines, amomatlc stop-action for, J
UL

530.264

Shaft attachment for buggies, H. G. Vaughan. 530,251
Shafts, device for securing cutters or other a

cles to rotary, W. D. Orcutt.. .. 530,285

Shears. See Pruning shears.

Sheet metal p)ates machine for cutting, S. Y.
Buckman . . 530,322

Shelf, foldmg 530,349

Shovel. See Excavator sh

Shutter fastening, E. Wegmaﬂn Jr. . 530,144

Signal. See Railway block smual

Signai apparatus, C. E. ungley........ .. 530,122
Signal recorder, whlstle. C E. Ongley . 530,121
Signaling apparatus, B. e 530,236

Signs, manufacturing, B..Schfegel 630,354

Soldermg iron furnace and gas heater, J. B. Lau-

............. %ﬁg&l’i
Sole levelmg machi X
Span or arch, E. Keating.. 530,424
Spark arrester, W. Caspar . 530
Spoolmgénachme bobbm ho s . 530,492
Spring. ee Door spring. .
Sgnukler R.B. Van Dyke.. cososceo 530,464

Stamp or envelope mois stener, ‘A. Stuebner:. .
Steam boiler, Ferguson & Fleming
Steam engine, direct-acting, W. E. H
Steam motor, impact rotary, W. H. Willey

Steering gear, J. E. Allen.................... .. 530,154
Stone crusiier, Carman & Gates............o.ee.e..e 530,087
Stone, ore, etc., machine for crushing, O. Wil-

THAIDS. <o e eeittet et e eee et eaeieeeiae aaaaeass 530,295
Stone sawing machines, guide clamp for, H. W

Rightmyer 530.242
Stove door knob, W. W Shoe. . 530,287
Stove, gas, W. A Todd.......... 530,139

Stovepipe fastener, J. A Hadiey'... . 530484

Strap. See Hitching strap.

Straw stacker, J. M. Welbourn.. 530,294
Sugar wagon box, G. W. Miller . 5{30,4.}9
Surgical chair, F. E. Case...... 530,159
Suspender ends, cast-off for, G. E., Adams......... 530,

Switch. See Blectric switch. Rallway switch.
Telephone switch. Tongue switch.

Switch attachment, C. Olson..

Syringe, P. B. Laskey .....

Telegraph key, L. D. Bliss.

Telephone exchange system, R. Callender.

Telephone switch, R. Callender........... .

Telephone switch. Stromberg & Carlson..... .. 530,208
Telephone transmitter, J. &H . Goodman . 530,412
Telephone transmitter, M. . Morehouse. . 530,115

Telephone transmitter, J. 'l‘ Williams. .
Thill coupling, Mullins'& Jackson
Thrashing machines, self-feeder for, A. W. Seve-
ranceet al.......cooooiiiiiiiiiiiiiiieiiaiiieiiie
Thrashing machines, shoe attachment for, G. F
Conner
Thread cutting ring, H. F. Ganon
Tie joint, W. Livingstone
Tie plate and rail brace, combmed
Tie plate, extension. W. R Funk..
Tile. roofing, H. Niederlaender ...........
Time recorder. employe’s, G. W. Heene.

Time recorder, watchman’s, A. Newman 530, ,446
Tire casings, mould for forming, Moomy

L 530,195
Tongs, F. Raymond.. 530,455
Tongue switch, H. O'She, 530,201
Tool, combination, S. J. Joh 530,419

Toy, W. Hill

Toy, J. A. Murph 530,116
Toy, Thorn 530,138
Toy, J. Walker. 530,142
Trace carrier. C. 530,356
Train time indieator, W. M. 520,360
Tramway, electric, H. Schwieger. . 530,286
Trap. See Ammal trap. Fish trap.

Tripod leg, R. G. McDowell .. 530,443
Trolley catcber, 'W. F. Kendt. 530,276
Truck, radiator, T. B. Mason.. . 530,337
Trunk fastener, R. Fiocke. .. 530,406
Turpentine, extract,mc, J.C. Schuler 530,2
Type casting and setting machine, G. Goodson 530,481
Typewriting machineribbon case, R. G. Hopkms 530,307
Valve, L. D. Castle...........ccoviiieiiin aaes . 530,393

Valve facing tool, T. Draper
Valve for steam’ engines, main slide valve and

throttle. J. P. Devoissaud.. 530,400
Valve, globe, H. R. Frisbie...... .. 530,478
Valve, oil well shut-off, E. Evans . 530,405
Vault, grave, J. D. Barcus. .. 530,380
VLloclpede, P. Everitt.. . 530.169
Vending apparatus, J. A, Williams. . 5;30.14
Vending machine, T. S. Wheatcr oft . 530,216
Voting machine, 3. Mourot. ... 530,34
Wagon bed lifting apparatus, 0. H. Drinkwater.. 530.1

68

Wagon, dumping, J. C. Proctor........ccocoviiinnn 530,241
Waistband for trousers and device for attachmg

shirt waists thereto, J. Schwarz
‘Washboard, M. B. Miller..........
Washing maehme J. L. Knoll
Watchcase turning machine, C. E. Henriod-
Watches center arbor for, Learned & Mosher:
Water closet and tank, P. Harvey
Water power, W. E. Vernon
Wheel. See Grip wheel.
Wheelrim, A. C. Fairbanks..........coo..iiie uien
Wick for oil stoves or lamps, Ewert & Marbach.
Window screen, BE. C. & W. G. Irwin
Window screen, J. G. Schi]l
Wire tightener. M. I. Hochstetler.
Work support, adjustable‘ L. P. Da’
Yoke attachment, neck, C. C. Schwaner.

DESIGNS.

Badge, W. H.
Badge, W. H.
Badge, B. S. Whitehead.
Bottle, H. Wllllams ..
Box, F. J. Ei
Carpet, C.
Carpet, A. M. Rose..
Carpet, E. G. Sauer
Dental’cabmet W.
Fabric, woven, J. B.
Latrine. F. J. Torrance
Picture frame, R.
Scarf pin, G. F.

Spoon, ete., G. W.
Stove, L. Peck...
Stove, gas, L. Ka

TRADE MARKS.

Aluminum gold knives, forks, spoons, flat, and
table ware, Waldo Foundry............c..cc.ceu.en
Antiseptic and germlcldal preparatlon, F.W.R.
Eschmann...........c.ciiiiiiiiieiiiiiiiiieneennes
Beer, Indianapolis Brewing Company .........
Beer, lager, Joseph Fallert Brewing Company
Beverages, aerated. J. Heinzerling..........
Bicycles, E. B. Preston............
Bicycles, ladies’, E. B. Preston. .
Bread, F. Wesr,ernman ................................ 25,593

Candles, conserves confectlons, cough drops, and
chewing gum, Mull & AEIWOOG . «evrvierannnnns 25,591
Canned salmon, Alaska Packers’ Assomatlon
588, 25,599 to 25,618
Cigarette wrappers made of wheat straw, Societe
Anonyme d’Exploitation des Papeteries L.
Lacroix Fils....................
Clocks, Wm. L. Gilbert Clock Comj

Clr)thmg, men’s outer, F. L. Dunne ,064
Cough 1ozenges, G. J. Bl ome 25,579
5,512
y 25,582
Gloves and mittens, Taylor, Son 25,562
Hamws, bacon, and lard, Swift Provnsxou Comg g
5,507, 25,598
Hosiery, Taylor, Son & Company........ . . 25,561
Leather dressing, Jas. S. Mason Compan 26.583
Rcmedles for catarrh and similar dis 95571
Remedy for catarrh, D. 25576
Ribbons, Abegg & Rusch. 25.557
Ribbons, R. & H. Adams X

Rubber beiting, packing, and hose, and Tubber
footwear and wearing apparel, H. E. Wagoner. 25567

Salts, smelling, A. P, Preston..

Serges, K. Burnett

Shirts, over and dress, Taylor, Son & Company

Soap, falmdry. Towa Soap Company............. ....
Soap. laundry andtox]et ‘Wabash Soap and Chemi-
CAl COMPANY..ee - terreerrnaeaenianns connreensns 25,590
Soft and smﬂ' fur-felt hats for men and boys, F.
Schoble & COmPanY..oc.vevviiieies o0 crveeennens 25,566
Starch, wheat, Crystal Springs Manufacturing
Z0) 11 3 o 598
Tailoring wearing apparel for men and boys,
Schloss Brothers & COmMpany.....c.coveeveeenecenes 25,565
Tea, J. Butler ........ccccovveniinnnnns .. 25,504

Tea, coffee, and spices, W. McMurray.......
Tissues and ribbons. F. Voland & Company
Tonic, F W. R. ESChmann............ccoeeeeeneenennen
Twme, binding, Walter A. Wood Harvester Com- 265M
L2, .. 25,
Whlsky, A.Reinert............... 2!
Whisky, D. A. Rhind & Company...

A printed copy of the specification and drawing of
any patent in_the foregoing list, or any patent in print
issued since 1863, will be furnished from this office for
25 cents. In ordermg please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

Canadian parents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40 each.
If complicated the cost will be a little more. For full
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may be obtained.

"W overtisements.

ORDINARY RATES.

Inside Page, each insertion - - 75 cents a line
Back Page. each insertion - - - = $1.00 a line

8F For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line —about eight
words per line. This notice shows the width of the line,
and is set in agate type. ¥ngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must_be
received at Publication Office as early as Thursday
mornlna vo appear in the following week’s issue.

Patent Foot Power Machmery
Complete Outfits.

Wood or Metal workers without steam
power can successfully compete with
the large shops, by using our New
LABOIR SAVING Machiner Ve

latest and most improved for practical %
Shop Use, also for Industrial Schools,
Home Trammg, etc. Catalogue free.

Seneca Falls Mfg. Co.
695 Water Street Seneca Falls, N. Y.
Sha ers, Planersﬁ Drills, Machine Shop

lAT H E s 4 Outfits, Froot Lat es, Tools and Supplies.
Catalogue Free. SEBASTIAN LATHE
120 CULVEu'r ST., CINCINNATI, O.

ManuracTuRE To ORDE

PECIALTIES & NOVELTIES- PATENTED

ARTICLES SMAéL OR _FINE MACHINERY

TO KONIGSLOW
c,r /449 MICHIGAN ST. CLEVELAND, O.

ICE-BOATS-THEIR CONSTRUCTION

and Management. With working drawings, details, and
directions 1n tull. Four engravings, showing mode of
construction. Views of thetwo fastest lce-sa\hng boats
used on the Hudson river in winter. By H. A. Horsfail,
M.E. Contained in SCIERTIFIC AMERICAN SUPPLE.
MENT, 1. The same number also contains the rules and
regulamons for the formation ot ice-boat clubs, the sail-
ing and management of ice-boats. Price 10 cents.

Do Your Own
Prmtmg'

$5 Press for Cards, Cir- <Al
culars, etc. Press for Sh§ /~
Small Paper, $40. N,

KELSEY & CO.,

SE

SAVE MONEY!
Make money print-
ing for others!
Type setting easy.

Printed rules.
Stamp for catalogue
presses, type, paper.
etc., to factory.

" MERIDEN, CONN.
SCIENTIFIC AMERICAN SUPPLE-

MEN1. Any desired back number of the SCTENTIFIC
AMERICAN SUPPLEMENT can be bad at this office for
10 cents. Also to be had of newsdealers in all parts of
the country.

Durable—Easily Applied.

This roofing is manufactured
from natural Trinidad asphalt
materials, and will not dry up
and become brittle under ex-
| posure to the weather as coal-
tarfrooﬂngs ?Of s Send fl(:ir

ree sampleof roof 12yearsol
OFW with circular and price list to
id

WA RRE\;‘CHE MICAL

85 Fulton btreet,
New York, U. S.A.

ERICAN GAS FURNACE CO.

A of ELIZABETH, N.J., PATENTEES OF
A Complete System for the generation of a

CHEAP AND PERFECT FUEL GAS.
GAS BLAST FURNAGES,

for all kinds of Mechanical Work,

HIGH PRESSURE BLOWERS, ETC.
=~ Illustrated Catalog on 1
Address, 80 NASSAU STREET, NEW YORK.

ODELS s’ )

& GEA

UNION MODEL WORKS. CHICAGO|

A DurABLE REOFING:

THE FISHER
Patent Steam Pump Governors

For Steam Pumps ngrmg under Pressure

FISH ER PATENT GRAVITY GOVERNORS
For Steam Pumps filling elevated open tanks,
are the most positive and durable devices

made for the purpose.
REDUCING VALVES.
§®" Send for circulars and testimonials.
KISHLR GOVERNOR
2018.1st Avenue, - Marshalltown, Iowa.

ELECTRO MOTOR. SIMPLE. HOW TO
make. By G.M. Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor wnich might be driven with
advanrage by a current derived from a battery, and
which would have sutlicient power to operate a foot
lathe or any machine requiring not over one man power.
\With 11 ﬁgures Contamed in SCIENTIFIC AMERICAN
SUPPLKMENT. 641. Price 10 cents. To be bad at
this ottice and from all BEWsdealers

ARMSTRDNGS # PIPE * THREADING

. CUTTING- OFF MACHINES

Both Hang and Power.
Sizes 1 to 6 inches.

‘Water, Gas, and Steam Fit-
ters’ Tools, Hinged Pipe Vises,
Pipe Cutters. Stocks and Dies
= universally acknowledged to be
THE BEST. ¥~ Send for catalog.

Armstronu Mfg. Co.,

The §cientific jmerican
PUBLICATICNS FOR (895,

The prices of the different pubucations in the United
States, Canada, and Mexico are as follows :
RATES BY MAIL.
The Scientific American (weekly), one year -
The Scientific Amerlcan Supplement (weekly)v one

$3.00

year, - - 5.00
The Scientific Amencan. Spamsh Edmon (month-

ly). one year, - - 3.00
The Scientific American Architects and Bullders

Edition (monthly), one year. - - - = = 250

COMBINED RATES.

The Scientific American and Supplement - =  $7.00
The Scientific American and Archltects and Bulld-

ers Edition, - - - - - - 5.00
The Scientific American, Supplement, and Archl-

tects and Builders Edition, - - - - - 900

Provortionate Rates for Six Months.

This includes postage, which we pay. Remit by postal
or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York.

© 1894 SCIENTIFIC AMERICAN, INC

Study Electricity at Home

by our correspondence method, with FREE APPARATUS.
Terms low. Cat.free. Scientific Machinist, Clevel'd, O,

ABRBORUNDUM

ARDEST ABRASIVE NOW

SR
WDER RYSTAL HEEL, SLAB & ONE[FORM.
CARBORUNOUM CO. MONONGAHELA CITY. FA, U. S.A.

THE MECHANIC ARTS AND MOD-
ern Educations.—A lecture by Prof, R. H. Thurston, de-
livered before the Vuﬁmla Mechanics’ Institute, Rich-
mond, Va., May 1 Science and the Arts, Supple-
menting the Scholdstlc An _Ancient Steam Engine,
Newer Education, The 'I‘elephone, Industrinl Armies,
Contamed in SCIENTIFIC AMERICAN SUPPLEMENT,

983. Price 10 cents. To be had at this office and
from a]l newsdealers

OiILWELL SUPPLY Go

Manufacturers of everything needed for

ARTESIAN WELLS

for either Gas, O il, Water, or Mineral T ests,
Boilers, Engmes, Pipe, Cord rdage, Drilling
Tools, ete. lllus’d catalogue, price hists,

and discount sheets on request,

Pittsburg, 01l City and Bradford, Pa.
Also, 32 Cortlandt 8t., New York.

ARTESIAN WELLS —BY PROF. E.
G. Smith. A paper on artesian welis as a source of
water supply. Essential geological conditions of arte-
gsian wells. Some chemical features of artesian well
supply. Contained in_ SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 943. PricelOcents. Tobehad at this
office and from all newsdealers.

VOLNEY W. MASON & CO.
FRICTION PULLEYS, CLUTCHES, aud ELEVATORS

PROVIDENCE, R. 1.

HE LINK-BELT COMPANIES,

PHILADELPHIA. NEW YORK. CHICAGO.
inators of the best practice in the use g
of Link-Belting of standard designs,
Ewart Link-Belting (31 regular sizes).
sprocket Wheels. Rope Transmxsslons,
Fibre - Graphite Self-TLubri-
cant Journal Bearings.
Machinery for elevating and §
conveying any material. -
Philadelphia address,

EA

ANV i

b

A

2020 Hunting Park Av.

SANITARY SOAP VASE

PREVENTS disease, waste, pilfer-
ing of soap, clogging of waste pipes,
stain of marble, uncleanly soap dish.

AFFORDS each user fresh, dry
pure soap.

The Only Clean, Sanitary, and Safe
way to use soap.

Sanitary Soap Vase Co.,

Aqueduct Bldg.,, ROCHESTER, N. Y.

ELECTRIC MOTOR

A real, practical Electric Motor com-
plete with battery and material for long
use, demonstrating electricity as a mo-
tive power 1n the same way it is applied
to street cars, etc. Makes 1500 revolu-
tions a minute. Guaranteed perfectly
made scientifically. Price, $1, by mail.
Also Self-nghtmp. Match Safe, 10c.,

postpaid. &= Send for (/atulo ue.
WOO0ODS NOV Y (,ONCLR
46 Cortlandt Street, NEW York.

Parson’s Horological Institute.

School for (([atchmakers

ENGRAVERS AND JEWELERS.

8™ Send for Catalogue and References.

PARSON’'S HOROLOGICAL INSTITUTE,
302 Bradley Avenue, PEORIA, ILL.

A Valuable ook

708 Pages.
Half-Morocco, $6.50.
This splendid work contains a careful compilation of

the most useful Receipts and Replies given in the Notes

and Quenes of correspondents as published in the Xci=
entific American during the past fifty years; together
with many valuable and important additions.

12,500 Receipts.
Bound in Sheep, $6.

Price $5.

Over Twelve Thousand selected Receipts are
here collected; nearly every branch of the useful arts
being represented. Itis bly ar the most comprehensive
volume of the kind ever placed before the public.

T'he work mnay be regarded as the product of the stud-
ies and practical experience of the ablest chemists and
workersin all parts of the world; the information given
being of the highest value. arranged and condensed in
concise form convenient for ready use.

Almost every inquiry that can be thought of, relating
to formuisearSed in the various manufacturmg indus-
tries, will here be found answered.

Instructions for working many different processes in
the arts are given.

Those who are engaged in any branch of industry
probably will find in this b ook much that is of practical
value in their respective callings.

Those who are in search of independent business or
employment, relating to the home manufacture of sam-
ple articles, will find in it hundreds of most excellent
suggestions.

8F™ Send for Descriptive Circular.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New Yerk,
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Scientific duwerican,

Founded by Mathew Carey, 1785.

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U.S. A.

Our New aud Revised Catalogue of Practical and
Scientific Books, 90 pages, §vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
to any one in any part of the world who will furnish his
address.

For the Pictorial and Literary Presentation of
the Events of the Day

Harper’s
Weekly

TAKES THE LEAD.

In addition to its many other attractions, illus=
trated records of the achievements in

~-o SCIENCE AND ART o~

form a notable feature. During 1894 there have
been capital articles on such topics as:

-

[

Chicago Drainage Canal.

Recent Excavations at Dashur, Egypt.
Gold Mines of Colorado.

Need of a National Health Board.
Electrical Industries.

Cleansing the Streets of Paris.

Constant advancement in excellence is the chief
guide in the direction of HARPER’S WEEKLY,
and, with almost boundless resources, it will con=
tinue to treat every scientific event of public in=
terest comprehensively and at the shortest notice.

32d Thousand Now Ready.

ABC OF ELECTRICITY

By WM. H. MEADOWCROFT.

FROM THE LABORATORY OF THOS. A. EDISON.
ORANGE, N. J., Sept. 24, 1888,

DEAR SIR :—I haveread the MS. of your “A "B C of
Electricity,” and find that the statements Eou have made
therein are correct. Your treatment of the subject, and
arrangement of the matter, have impressed me favor-
ably. Yours truly, THOS. A. EDISON.

“ Electric science is making magnificent strides, and
this book fills a useful office in setting forth the features
and characters of these advances.””—Brooklyn Times.

“The book is well illustrated, and no pains have been
spared to make it accurate and reliable throughout.”—
Electrical Review.

“In simple language the author lays bare the secrets
of electrical science and application.”—Electrical World.
108 pages, illustrated. Cloth binding. Will be sent
postpaid fr 50 cents.

HOME BOOK CO., 45 Vesey St., New York.

I'HE SIMPLEX TYPEWRITER
2 50 GUARANTEED

to do as good work

as any high priced

M machine. Special-

spondence.
by majl or express
id onreceipt
0. Inhandsome
el walnn case, 50¢, extra

Address Simplex 'l‘yp"wrx*er Co., 2¢ K.13th 8t., New York

AUTOMOBILE CARRIAGES.—A GEN-

eral doscription of the automobile vehicles to which
prizeswere awarded in the recent competition organized
by the Petit Journal, of Paris. With 14 illustrations.
( nnramed in SCIENTIFIC AMERICAN SUPPLEMEN T, No.

79. Pricellcents. To behadatthisofficeand from
all newsdeulers.

= o
- W/LLWR/VEA LINE 8 INGHES LONG.

LT

The Mmt Useful Tool in any Shop is the
" FANEUIL \.‘JATCH TOOL Co.
BRIGII'TON,

LOSTON, MASR,, U. 8. A.
Anybody interested, write

for particulars.

The ighest Aw.ard at the World's Columbian Exposition.

n ractically taught and
E N A M E L N c Pnfnrmauon asgto pro-

curing suitaile i :lp and D.aterials given. Reliable
t‘ormula sold Address ENAMEL, Box 773, New York.
ON EASY

_BICYOLES ouoe,

Newor2d hand; lowest prices, lar| gest
&2} stock; makers & oldest dealers in U.s.
/A‘\\ We sell ev erywhere. (‘ntalogue Sree.
- ROUSE HAZARD & (0. 15 @ St. Peoria, I11.

ACTS WANTED FOR LIGHT METAL WORK

WILL BE GLAD TO MAKE PRlcEs

ENl]s:r:cXP Hﬁﬁnn MAKING MOD\E LS
£\ rchitectural J3ooks
Useful, Beautiful and Cheap.

Any person about to erect a dwelling hou:. or sta-
ble. either in the country or city, r any builder wishing
to examne the latest and best plans for a church,
school house, club house, or ny ther prblic building
of high or 1 w cost, should procure a complete set of
the ARCHITECTS' AND BUILDERS EDITI N of the SCI-
ENTIFIC AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder.
and persons abcut to build for themselves will find the
work suggestive and most useful. They contain colored
plates of the elevation, plan, and detail drawings of
almost every class of building, with specification and
approximate cost.

Seventeen bound volumes are now ready and may be
obtained, by mail, direct from the publishers or from
any newsdealer. Price $2.00 a volume. Stitched in
paper c¢overs. - Subscription price, per annum, $2.50.
Addregg-and remit to

MUNN & CO., Publishers,
361 Broadway, New York.

?‘3

l

TH®R “OLIIN~>
GAS RND GRASOLINE ENGINES,

FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES,

TEr OLIN Gas ENGINE Co.,
222 CHICAGO STI.EET, BUFFALO, NEW YORK.

Ruggles-Coles Engineering Co., 39-41 Cortlandt Street, New York, Agents,

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCIEN=-
TIFIC AMERICAN on the quesmon ot the speed of ice
boats, demor.strating how and why it is that these cratt
sail faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214. Price 10 cents.
To be haa at ths ottice and from all newsdealers.
THIS

FREE!

and send it tous with your nameand
addressand wewilisend youthiswatch
by express for examination. A
GUARANTEE for5 YEARS
sent with it. You examine it
and ifyou think it a bargain
pay our sample price $1.85
anditisyours. It isthehand-
somest and best timekeeper
in the 'world for the money
and better than many watches
sold for four times the price.

: FREE“ ith every watchwe
lT fikdsend absolutely free
of charge & lovely gold plate
chain and charm, alsoourbig
catalogue full of bargains.
‘Write to-day, thisoffer will
nut appear again. Address,

EASTLAKE MFG. CO.,
Cor. Adams and State Sts.,
CHICAGO, ILL.

Fastest Time

Ever Nade ——
From CHICAGO to JACKSONVILLE.

The MONON ROQUTE placed in effect on Nov.
18th, the fastest schedule ever made between CHICAGO
and ’J ACKSONVILLE. leaving Chicago at 8:32 P. M., ar-
riving at Jacksonville at 9:40 A. M. the second mormng,
making direct connection at Jacksonville for all points
in Florida.

These trains are equipped with elegant day coach-
es and the finest of Pullman sleepers. Dining cars will
berun south of Cincinnati. For particulars call on your
nearest ticket agent or

L. E. SESSIONS, T. P. A., Minneapolis, Minn.
FRANK J. REED, G. P. A., Chicago, 11l

CcuT

MESSRS. MUNN & Co, Solicitors
of Patents. have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention pmbably is
patentable by writing to Munn & Co.
Communications strictly confiden-
tial. A handbook of patents and

how to obtain them sent

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amer
ican. Thig splendid weekly paper.
elegantly 111usm‘ated has the largesﬁ
eirculation of any scientific work,
) a year. Specimen copies free,
Address MUNN & CO.,
New York, 361 Broadway.

NESS & HEAD NOISES CURED

DE A by INVISIBLE Tubular Cushions. Have helped
more to goodHEA mg than all other devmel

combined. W hi ]f ears as glases hel
F. Hiscox only, 868-S-B'way, N Y. Bookofproofs FRE
The entire

will of the

eyes.
! lant and good
REGE'VER s SAL Stark Machine
and Tool including real estate, tools, machin-
ery, patterns, ete. also thousands of dollars of orders on
hand. This plant_is located at the corner of Hudson
and Seventh Sts, Buffalo, Y., and consists of a four
story brick building fully equxpped for the manufacture
f tinner’s machines and tools, machinery for working
sheet metal, gresses, dies,etc. 'The factory is now in
operation, an 1 information in reference to_same
cheerfully given. Addresc MICHAEL NEWELL, Re-
ceiver, cor. Hudson and Seventh Sts., Buffalo, N. Y.
BTN

CE T I

PE WHEELS. MODELS & EXPERIMENTAL WORK.SMALL MACHINERY
NDVELTVES & ETC. NEW YORK STENCIL WORKS 100 NASSAU ST N.Y.
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F you WANT a BARCAIN—or WISH to sell
TYSTHLANTERNS WANTED RBAnSAE
I LRI HARBACH & CO.809Filbert St.Phila.Pas

ICE-HOUSE AND COLD ROOM.—BY
R G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 59. Price 10 cents. To be had at this
office and from all newsdealers.

ELECTRIC TELEPHONE

Sold outright,norent,noroyalty. Adapted
to City, Village or Country. Needed in every
home, shop, store and office. Greatest conven-
ience and best seller on earth.

Agents make from $5 to $50 perday.

One in a residence means a sale to all the
neighbors. Fine instruments, no toys, works
anywhere, any distan ce. Oomp]e . read y for
use when shipped. Can be put up by any one,
never out of order, no repairing, lasts a life
time. Warranted. A money maker, Write

W. P. Harrison & Co., Clerk 10, Columbus, O.
GRLAT MINING TUNNELS. — DE;

scription of the Revenue tunnel near Ouray, Col.. con-
structed by the Carolina Company, on Mount Snefﬂeq
and of the Newhouse tunnel now being driven into the
mountains at Idaho Springs. Contained ii1 SCIENTIFIC
AMERICAN SUPPLEMENT, No. 964. Price 10 cents. To
be had at this office and from all newsdealers.

==y HATCH CHICKENS by STEAM.
!,l MODELEXCELSIOR Incubator. Simple,
Yj Perfect and Self-Regulating., Thousands in sue-

cessful use, Send 6c. for Illng, Cat. Circulars free,
6EO. H. STAHL, 114 to 122 8. 6th 8t, Quiney, I,

“EGLIPSE” GRAVER, DRILL & TOOL SHARPENER

For holding tools of every
description, for sharpening.
Adjustable to any angle, Most
practical, economical and indis-
Rensa.ble tool for the purpose.

'ools last longer, retaining ac-
curate cuhtmg edges atalltimes.

e W
¥ Send for @llu.strated circular.
E. F. BOWMAN & CO.,
20 to 36 Chestnut St., Lancaster,
Pa, Mfrs. of Engravers’,
Watchmakers’ and Jewelers’
Tools and Supplies.

PR o0
WATER WHEELS.
for Pam hlet.
JAMES LEFF Co.,

I u R B I N E Springtield, Ohlo, U. 87A.

PHOTOMETRY.—A SERIES OF LEC-

tures delivered betore the Society of Arts by Capt. WV,
de V. Abney, in which the author endeavors to give an
iden of the general principles of photometry from the
scientific standpoint of the question. With 19 iliustra-
tions. Contained in S(IFNT[MC AMERICAN SUPPLE-
MENT, Nos. 980, 981, and 9 Price 10 cents each
or 30 cents tor the series. 10 be had at this oftice and
trom all newsdealers.

DEAFESS SURED], The £ae

on STRICTLY SCI-
ENTIFIC prlnclples Qatlsfactmn guaranteed or money
refunded. Made of go]d Circulars free.

No drums.
EAR VAPORATOR CO Y.M.C. A. Bldg., Chicago, 1l

Send 10e. for

‘With Bracket Hook and Lamp.
Radiance.”’
any express office in
ft o
More Designs. Dra '
for 2 Stamp. Wealso sell the
NEW YORK. work yourself.’
and bheet ‘\Ieta] btampl g. Lang Mfg.Co., Racine, Wls
Give a correct and continuous record
tories, Dwellings, Hospitals, Clubs,
ture is an important factor.
152 Front st., New York
LoOUISVILLE ELECTRICAL WORKS, LOUISV]LLL, Ky.
the nose and mouth from inhaling poi-
Nlckel plated protector, £1.00, postpaid,
ﬁATOR CO., 31 La Salle 8t., Chicago.
Catalogues.
Inksand Type.

VENETIAN IRON HALL LANTERN,
*‘Opalescent
X. P-P.
" the United States.
Our Booklet Money
A F. WEED & €O, Toolsand Mate-
CONTRACTS WANTED.
. .DRAPER'S..
] in ink on a weekly chart.
Schools, Greenhonses, and in manu-
Write for particulars.
SPECIALTIES OF ALL KINDS TO
Dust Dust!
sonous dust. Invaluable in every
U.S. or Canada. $1.40 to foreign
GOLDING & CO.,BOSTON,MASS.

20 INCHES MIGH AND 7 INCHES SQUARE.
Soft Hued
Express prepaid to
Remit by 6 5 0
Order. >
VenetianIron
106-6LIBEATY 8T, rials to make this
To manufacture Hardware Specialties, Pat’d Novelties
Recording Thermometer
It is of especial value in Observa-
facturing industries where tempera-
THE DRAPER MFG. CO.,
WANTED MANUFACTURE FOR INVENTORS
Gibbs’ Patent Dust Protector protects
industry where dust is troublesome.
mts Circulars free. GIBBS RESPI-
Machinery, Tools, O U T F ! I

—Photo-zine, half tone and wood. What do
need ? Indiana Illustrating Co., Indianapolis, nd.

§§ 81.50 will now buy a reliahle AMERI-
CAN WATUH in atrongGOLD PLATED
Dust Prouf Case. Will not vary a min-
utein 30 days; Is as durable as any watch
FULLY GUARANTEED, (Pub.
lishers of this paper will tell you we are relin- N
ble.) Ithas AMERICAN patent lever MOVEMENT,
Patent Fscapement and Regulator, Lantern Pinion,
heats to minute; No key required to wind and
actly like cut; Post-paid for $1.50,
1 for $4.00, 12 for $15.00. by express. Mention puper
and we wxll include bandsome gold ptatsd CHAIN &
CHARM. AGENTS & Storekeepers send for TERMS,
Catalogue of 1000 new articles FREE,

ROBFRT H. INGERSOLL & BRO.,
-66 COBILANDT 8T.. NEW XYORK CITY.

made,

A Physician’s Jov.—The recipient of cognitions in
answer to prayer. Knowiedge of things not permitted
Solomon to know. 64-page pamphlet, postpaid, 5Cc. in 2c.
stamps. Dr. E. J. Goodwin, Solitude, Posey Co., Ind.

UP-TO-DATE GLOTHING

Solddirect to consumers AT LOWEST PRICES
\§ ever before offered. Buy direct from im-
g Dorvers  and manufacturers. We ship
WITH PRIVILEGE OF EXAMINATION, We
save you from 30 to 50 per cent. A taflor
fit, suit, $ ). ‘all or wlmer overcoacs,
$5.50, combination = Suits $2.18.
FUR ovmu n «'rs A SPECIALTY, ‘Send to-day
for FREE mammoth catalog, address
OXFORD MFC.CO.,Clothing Dept. T,85
344 Wabash Ave.y Chicago,ills

HiGH GRADE ONLY. Warranted. Contract-
rs desiring a trustworthy Jack Screw, ad-
dress RUMSEY & CO., Litd., Seneca Falls, N.Y.

MACHINES. Corliss Engines. Brewers’
and Bottlers’ Machinery. HE VILTER
Mra. Co., 899 Clinton Street, Milwaukee, Wis.

INCUBATORS.

ICE:

The Improved, SELF REGULATING,
Yards “Old Reliable’ has no superior.
High ‘World’a Favorite, 6 Cents in stamps for
Class &3 mew 112 page Poultry Guideand Cna!ogue
onl D for 1895, Poutar ror Promt made
owl plain, Address, RELIABLE INCOBATOR

AND BROODER CO., Qurov, Iuis.
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MECHANICALDRAWING ==

Mechanics, Steam Lngmeermg, Electricity,
Architecture, R. R. and Bridge lingineering,
Plumbing, Heabmg,Mmmg, nglish Branch-
es. Send for free circular, stating subject
wish to study or your trade.
Correspondence School of Industrial
bcwucnaq SCRANTON, PA.

METAL nnd W()OD T

Foo SCROLL SAWS,
MORTISERS,
LATHES, Fonmms,

CIRCULAR SAWS and MAcHI“EBYI

Wecarry in Stock allthe
AND

A D l N Foot Power
wx: VERY LOW P

Muuiﬂcnug
l
Send 4 cents for large Illus. Catalog.
THE WILKINSON CO.,

83 Randolph St., Chicago.

GROUND MICA ”lhfﬁﬁilgl?ﬁédses

SHANNOCK MICA CO., SHANNOCK.

SAFETY THRUST COLLARS
SOLID AND SPLIT.
Of character and at price tosuit /!
the most critical buyer. Dealer:
in shafting will consult thei
interests in writing for Price
List and Discounts.
THE GOUVERNEUR MACHINE Co., Gr-uverneur

MAXIM’S FLYING MACHINE. FULL
description of the remarkable apparatus which Mr.
Maxim recently propelled through the air with marked
success. With 12 illustrations. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 976. Price 10
cents. To be had at this officeand from all newsdealers.

T E OPESEND FOR

CATALOGUE
Model & Experimental Wor

Advice and ideas not charged for.
GARDAM & SON

W&D MOGEY
BAYONNE CITY. N.

Absolute
« secrecy.
Send for particulars
s 98 John Street, NEW YORK.

sDon’t Kill Yourself -

KING. Use t
HARMLESS SMOKER CURE

It retains all the flavor and emoy-
@ ment of emokmga cigar withoutthe
injury. Can be used for cigarette
smoking and makes it absolutely
harmless as it prevents inhaling;
also aids to quit the habit when
desired. 8end for free -circular
even if you are skeptical.

RYERSON D. CATE

3 size of Holder.

B. 1205, 108 La Salle St. Chlcago

AGENTS WANTED 2.5 Housckaemer. Now
an. Three hundred per cent. profit. RICHARI)SON
gz CO., 82 Reade Street, New York.

The Balley Automatic Bicycle Brake

is as quick in action as thought it-
self. So unobtrusive. the rider
would never know he had it were it
not for the instant and effective aid
it gives him when wanted. BAILEY
M¥KG. CO., 207 8. Canal St., CHICAGO.

WORTHLEY STALL WORKS, 53
Eim St. Boxmn Mass., have sold 8000 of his
Patent Qﬁ 1b. SIow Feed Oat Mangers, Prlce
1.60. VAN NEss Co., 50 Warren St.,
. Y. WARNER, 140 N, Broad Street, Phlla

THE MODERN ICE YACHT. — BY

Geo. WAPolk. A new and valuable paper, contdlnlng
tull, practical directions and specifications tor_the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Ilustrated with en-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10
cents. To be had at this office and of all newsdealers.

AND FINE GRAY |[RON ALSO STEEL

CASTINGS FROM SPECIAL ERNS
M AS DEVLIN & co

F|NETINN|NG JAP F}\

FINISHIN ﬁ
LEHIGH AVE X AMERICAN ST PNILA D

NOW READY!

Fourteenth Edition of

Experimental Science

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

Just the thing for a present for any man, woman,
student, teacher, or any one interested in science.

In the new matter contained in the last edition will be
found the Scientific Use of the Phonograph, the curlous
optical illusion known as the Anorthosco e, together
with other new and interesting Optical IPusmns the
Optical Projection of Opague Objects. new experimemu
in Projecticn, Iridescent Glass, some points in Photo-
graphy, including Hand Cameras, Cane Cameras, etc.;
Systems of Electrical Distribution, Electrical Ore Find-
er, Flectrical Rocker, Electric (‘hnnos, How to Color
Lantern Slides, Study ‘of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tific readers,

840 pages, 82 fine cuts, substantially and beautifully
bound. Price in cloth, by mail. $4. Half morocco, %3.

§F"Send jor illustrated cireninr,

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.
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2Hdvertisements.

ORDINARY RATES.

Inside Page. each insertion, = 75 cents a line
Batlk Page, eachinsertion. = .00 a line

IF~ For some classes of Advertisements, Special and
Higher rates are required.

The atove are charges per agate line—about eight
words per line. This notice shows the width of the lme.
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, a8 the letter press. Advertisements must be
receivVed at Publication Office as early as Thursday
morning to appear in the following week’s issue.

COLD FORGED PRODUCT.

“Rowers’ Drive Screw.”

Patented May 10, July 19, 18873
July 10, 1888;
July 19, 1892.
It will turn like a screw
into wood when driven
with a hammer, and
will not break the
fibers of the
wood.

It is
cheaper than
a common screw,
and, being cold forg-
ed, the entire surface
has a metallic skin.

For applying steps to Elec-
tric Light Poles, it has no supe-
rior.

8®™ Send for samples to

AMERICAN SCREW CO.
PROVIDENCE, R. |I.

DOUBLE SPEED INDICATOR

applied to shaft revolving either
right or left, Accurate and relia-
able.  Jlas split cap for
i pointed centers,

Price

$1.

Sfor circular and prices.

= L i
Church & blexgbt‘ 111 Fulton St. New York

KODAKS “ccc.

to $100.00.

The lightest and most practical cameras for hand
or tripod use. An illustrated manual, free with
every Kodak, tells how to develop and print the
pictures.

Eastman Kodak Company,

Send for Rochester,
Catalouge. o

AUTOMATIG PHDTDGRAPH\
1+ MACHINE.

A nickel dropped in the slot |
produces a photograph this size
in 35 Neconds.
continuous profits.

per day. These machines have
been in constant and successful
operation in New York and vi-
cinity for over one year. The
Company are now ready to sell
machines and territorial rights.

National Photograph Machine Co.
- -NesS&-Beaver St.,
New York City.

ENTSWANTED . £1uE TOOLS mevmvsygp,
C.H.BESLY & CO.

CATALOGUE
_ ANDRGENCY. 'CHICAGO, ILL.US.A.—
METHODS OF MINE TIMBERING——

By W. H. Storms, A very valuable and exhaustive
puaper on the snb]ec. of timbering mines to prevent
caving. With 50 illustrations. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, Nos. 975, 976, 977.
978 and 979, Price 10 cents each_or 50 ¢ents for the
series. To be had at this office and from all newsdealers.

JBE

14 to 50 H. P.

m

'* Motor of 19 Century

Can be used any place, to doany
work, and by any one. No Boil-
) er! No Fire! No Steam! No
&N Ashes! No Gauges! No Engi-
fneer! A perfectly safe Motor
for all places w.nd purposes. Cost
of operation about one cent an
Hour to each wndicated horse pow-
er. For circulars, etc., address
Charter Gas Engine Co.
P.0.Box 148, Srerling. I11.

REenABmITY,
SIMPLICMTY. SAFETY.

Ecovowy,

. The

- American
' Bell Telephone

. Company,

125 Milk Street,
Boston, Mass.

This Company owns Letters-

Patent No. 463,509, granted

to Emile Berliner Novem-

ber 17, 1891, for a combined

{  Telegraph and Telephone,
and ¢ ntrols Letters-Patent
No. 474,231, granted to

% Thomas A. Edison May 3,
1892, for a Speaking Tele-
graph, which Patents cover
fundawmental inventions and
embrace all forms of micro- !
phone transmitters and of
carbon telephones.

I Send

999 Ruby St.,

vientific Qumerican.
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Foot Power L.athes.

For Electrical and Experimental Work.

For Gunsmiths and Tool Makers.
For General Machine Shop
Work.

High grade Tools; correct in principle,

elegant in design, superior in construc=
tion.
LATHES T1ADE.
and prices.

THE BEST FOOT=POWER

Send for catalogue

W. F. & JOHN BARNES CO.,
ROCKFORD, ILLS.

N

ASEESI’@&
STEAM PACKING

Boiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, Etc.
DESCRIPTIVE PRICE LIST ARD SAMPLES SENT FRER.

H. W. JOHNS MFG. GO., 87 Maiden Lane, N.Y.
2 ELECTRIC MOTOR and BATTERY

Perfect working model of large machine
complete with pulley adjustable brush-

> es for changing speed and compound
or battery for 1 by express. A 4in.
Aluminum Fan, bright as silver and
= ight as paper, which the motor runs
at high speed, is sent, postpaid, for 25¢.

Every machine warranted. Ntamp far cir. Discount to
dealers. BOSTON MOTOR Co0.,17 Batterymarch St., Boston

“0TTO”
GAS AND GASOLINE
ENGINES.
14t0100h. p. Can
beusedin cities or
in country indepen-
dent of gas works
or gas machines.
No Boiler,
No Danger,
30 000 SOLD. No Engineer.
: Otto Gas Engine Works [acorporated, Philadelphia

SCIENTIFIC AMER[ JAN DYNAMO.

ONLY 4

Large and Descriptionof a plain shunt-wound dynamo of simple
Single ma- | construction, capable of supplying a current of from 60
chines have taken in over $50 ' 15;0 75110-volt incandescent lamps. or of -being used as a

5 h. p. motor. This machine was constructed especially
for he benefit of the readers of the Scientific Anericin,
by M . Bishop, of New Haven, Conn. It is de-
suzned to meet the wants of mechanlcs and amateurs
who desire to construct a simple dynamo for their own
use, but who do not care to enter into the subject scien-
tifically. With 24 1llustrat10ns Contamed in SCIENTIFIC
AMERICAN SUPPLEMENT, 865, Price 10 cents. To
be had at this office and from all newsdealers.

v VANDUZEN 757

JET

THE BEST IN THE WORL
Pumps Any Kind of Liquid.
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

T to $TH ezch. Addres;

THE VANDUZEN & TIFT €0,

102 to 108 E. Second St., Cincinnati, 0.

BUY
TELEPHONES

That are good—not “ cheap things.”’ The difler-

ence in cost is little. We guarantee our apparatus and

%uamntee our customers against loss by patent suits.
ur guarantee and instruments are I;()'l‘ GOOD.

WESTERN TELEPHONE CONSTRUCTION CO,,
440 Monadnock Block, CHICAGO.
Largest Manufacturers of T'elephones in the United States.

oy . . COMBINED . .

Wlulae b Duog Plane

Panel and Rotary Bed Planers,
Shafting, ete.

Water Rams, Water Wheels
§F™ Send for circulars.
C. & A. HODGKINS CO.,
Marlboro, N. H.

Shingle, Headmg, and Stave Mill Machinery
and Veneer Cutting.
Send for Cat, 4.

Handle Machinery
for Turning Handles
for Brooms, AXxes,
ete. Send for Cat, B,

Wood Pulp Ma-
chinery. Send  for
Cat. (.

Trevor Mfg. Co.

Lockport, N. Y.

Scientific Book [}atalogue

RECENTLY PUBLISHED.

Our New Catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects. Will
be mailed free to any address on application.

MUNN & CO., Publishers SCIENTINIC AMERICAN,
361 Broadw ay, I\ew Ymk.

. STEVENS-
Micrometer Surface Gauge.

Adjusted by nut at top, graduated to 1-1600 of
an inch. Invaluable for toolmakers’ use on fine
jig and model work. Sent, by mail, on receipt of
price. 6inch, $2.56¢. 10 inch, %:4.00.

Ideal and Leader Spring Dividers and Calipers,
Ideal Surface Gauges, Depth Gauges, and Fine
Machinists’ T'ools. ilust’d catalogie free to all.

J. STEVENS ARMS & TOOL CO.
P. 0.Box 280, Chicopee Falls, Mass.

Improved Gauge Lathe.

ULU Silver, Copper, Lead, Iron, Tin, and other
specimens. A rare collection of all kinds of
‘Mlneral Rock-s from the great Black Hills. Evmy
one named and mounted. Three sizes, $1, $2 and $5, |
prepaid. CE l‘RA L MINING CO., Lentral City, S. D.

DEAFNESS

and HEAD NOISES relieved by using
Wilson’s Common Rense Ear Drums
New scientific invention, entirely different
in construc.ion from all other devices. As-
sist the deaf when all other devices fail,
and where medical skill hasgiven no relief.
They are safe, comfortable, and invisible;

bave no wire or string attachment. \\rite
for pamphlet. Mention this paper.
WILSON EAR DRUM MFG. CO.,

Drum in position.

LOUISVILLE, KY.

EXPERT MODEL MAKING, =3

J.C.SEYL, Prop. Chicago Model Works, Chmago. Ill 179
E. Madison St. Write for Catalogue of Model Supplles

PIERCE
GAS ano
GASOLINE

ENCINES.

J Write for informa-
tion and catalogue.

PIERCE ENGINE (0.

170, 17tk 8¢, Racine, Wis,
%dmple copy of the BI ACKSMITH AND

FR E E ' WHEELWRIGUT, filled with illustra-

tions, will be sent without, (har"o to any part of the
world to any blacksmith who will write for it. Address
M. T. RICHARDSON CO., 84 Reade St., New York.

EDGE TOOIL.S
are often nearly ruined by using a grind-
stone not adapted to the work. Our
quarries produce a large variety of grits
suitable for grinding any tool.

May we send yow owr Catalogue,
awhich acill give yow some information ?
GRAFTON STONE COMPANY,
No. 80 River Street, GRAFTON, OHIO-

ROGK & ORE BREAKER
: Capacity up to 200 tons per hour.

Huas produced more ballast, road
metal, and broken more ore than
all other Breakers combined.
Builders of high grade Mining
Machinery, King-Darragh Concen-
trator, Connersville Blowers.
{E~ Send for Catalogues.
) GATES TRON WORKS,
50 C So. Clinton St., Chicago.
136 C Liberty St., 237 C Franklin St., Bostou, Mass

SCIENTIFIC b\P ERIMENTS, — DE
scription of some sxmple aud easily performed scientific
experiments. Foucault’s pendulum, exchange of water

and wine, the bird in the cage, the hve-pomted star, the
sum of the angles of a triangle, surface. of the sphere,
with 6 illustrations. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 87.5. Price 10 cents. To be
had at this office and from all newsdealers.

RI A[:]ELEDHON
m@NE@

N. Y.

MPE LITTLEFALLS, NY. .
MANVFACTVRERS oF

HM E@HAL"’“ ?

NG 2
N TELEPHONE SUPPLIES,

E. o FDR CATALOGVE.

MATCH = MACHINERY.

| Latest improved, Complete plants furnished. JOsS. C.
DOA\NFL%Y 1209 Buttonwood Street, Phlladelphla Pa

STARRETT’S

Jaws are detachable, so they can be re-
moved, ground, and adjusted when worn.
All part\ case-hardened except jaws. Flat
spring  below cutting edges obviates
danger of breaking jaws,
l’nce, 6 inch M (for music wire) .. $2.00

“ "¢ inch C (for common wire).. . 2.00

8= Illustrated Catalognue Free.
L S SIHI‘I‘BT Manufart’r of Fine T'ools,
+ P.O.Box 13, ATHOL, M ASS.

DJUSTABLE HOLDERS

INCANDESCEN'? LAMPS.

; 1 OCerrE co. WORCESTER, _
SEND FOR CIRCULARS.

l-eO

The First in America.
Used for Bicycles, Locomoti
purposes where lsghtness and
HELBY N

BUI.D DRAWN STEEL

SEAMLESS TUBING

ives, Yacht, Fire, and Marine Boilers, and all Mecbanical

great strength are desired.
I'EEL TTU BE (0. Bex 15, SHELBY, OHIO.
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ENG'NES BOILERS & MACHINE TOOLS,

y Complete outﬁts furnished. Send for pri-

ces and cutaloque “B.” W.P.DAVIS, Ruchester, N. Y.
Emery Wheels, Grinding Ma-

M E RY chines and Grinders’. Supplies,

Quick process dnd large stock, When in a hurry,
buyof T ANITE CO., NEW YORK CITY,
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teen pages of useful information and a large number of
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The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway. New York.

—_—
== THE
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